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TR St i

Korea Environment institute

;_—:-:i—_--Eﬁe_[_ Situati

—

in-Korea——

= After Fukushima nuclear accident, Demands for R-energy
increase.
— Refusal against new installment of NPP
— New president not yet envisage the plan for Energy Mix
— Concerns of the limitation of potential and investment cost for R-Energy
— Conflict between green and green
— Concerns of raising price of electricity.

= Electricity
— Coal and Nuclear big share: 40%: 30%
— Generation from QOil decrease: less than 5%
— Renewables: less than 1%
— Generation from LNG increase: 15%('09)>20.4%(‘10)
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E}ectﬁaty tfend—_

— — e —

Hydro, Renewables
140%  0.80%

81 83 8 87 89 91 93 95 97 99 01 03 05

KEMCO(2012) Renewable energy in Korea 2011 2
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N arlsen w&hGECE}

— —

50%

40%

30%

20%

10%

m OECD
. m Korea

. Coal ([ LNG ,:' s Nuclear Renewables

_____

0%

Source: IEA(2011), Energy Balances of OECD Countries

- Difference in Natural Resources, Industry Structure and Political tendency
3
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H},’d ro, < Solar thermal
' Geothermal
12.73% Bio
! Fuel Cell
12.70%
' 2.60% 2
~2.02%
Wind
2.45%

KEMCO(2012) Renewable energy in Korea 2011 4
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Renewable Energy-in KoreafElectricity)—

Hydro, 25.90%

i Ocean, 0.30%

Waste, 58.80%

KEMCO(2012) Renewable energy in Korea 2011 5
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Jeju Development Institute

* 11% R-Energy Deployment Rate(2030yr)

B Waste

LI Hydro

L4 Bio

4 Wind

H PV

M Solar therma
i Geothermal
i Others
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Korea Environment institute

3.00%

2.50%

2.00%

1.50%

1.00%

0.50%

0.00%

—— —Renewable Energy-in-Korea———

<Share of renewables in TPE>

2.75%

2.60%

206% 2.08% Alsh

1.10%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

KEMCO(2012) Renewable energy in Korea 2011 7
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—— Comparison-ameng-OECD——

[Total share of R-energy in TPE] [Total share of R-energy in Generation]

30.00% -
25.50% 120.00% -
25.00% 96.60%
100.00% -
2ok 80.00% -
15.00% 60.00% 4
10.00% 46p0%
21.00%
5.00% 20.00% - 11.20% 12.50%
2.75
0.00% 0.00% -
DenmarkGermany France  US Korea @»5\ o‘§® ) @Q,bo 5 *_de?
Q‘o ¥ 0@ L
Source: IEA(2012) 8
| SRR

Korea Environment institute

"~ Nationaf Budgetin R-Energy—

» Budget decreases 14.7% ¢/t 2012
— 998 _2bill won(‘12)=>851.1bill won(‘13)

(million won)
| ReEnergyBudget | 2012 [ 2013 |  Difference |
R-Energy test ability enhancement 3,000 4,000 1,000
Off-shore Wind farm infra 7,000 6,000 (-) 1,000
Feasibility Test of Wind Farm 200 0 (-) 200
R-Energy Deployment 8,296 - (-) 8,296
R-Energy abroad assistance 134,000 105,900 (-) 28,100
R-Energy Industry Cluster 9,100 4,000 (-)5,100
R-Energy Finance Aid 20,000 8,000 (-)12,000
PV Energy Deployment 89,340 79,206 (-) 10,134
FIT 395,000 346,012 (-) 48,988
R-Energy R&D 277,304 271,963 (-) 5,341
Total 998,240 851,169 (-)147,071
Source: Motie(2013) 9
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= Since 2011, Demand was decreased as subsidies have been
reduced. Price has plummeted as China offered low cost

products.
—m
Poly silicon($/kg) 28.6 16.1
Cell($/W) 157 0.5 035
Module($/W) 1.59 0.96 0.66

Source: PVinsights

= Restructuring is underway due to the deteriorating
profitability
- Accumulated deficit, bankruptcy, reserve investment.

10
PR i L P T

Korea Environment institute

_%st-lmatlon ﬁf Kﬂrea s=PVGt|eLP&r|ty— -~

350 e .- - ~ Learning curve

-

e PV(S) Fossil Energy(S2)
20 4 T

""""""""""""" Fossil Energy(S1)

150

100 -

1
|
1

50 4 1 Fgssil Energy(BAU)
: i

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

PV (BAU) Depending on domestic PV technology

PV(S) Allowing import of global advanced technology

Fossil Energy (BAU) . Maintaining current electricity price

Fossil Energy (S1) Raising electricity price up to OECD level

Fossil Energy (S2) Raising electricity price more than OECD level i
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e T T —

= Most of the key components is insufficient for the tech
COI'I'IpEtItWE.
Blade, Pitch system, Bearing, Gearbox: low tech competitive
Forged components, tower: high tech competitive,
Big companies have its own design of wind power system and strive for R&D
— Due to lack of track record, lack of export competitiveness,
= Off shore wind Farm project with 2.5GW is expected to be
completed by 2019
— Phase 1(‘11~'14): 100MW Demonstration project
— Phase 2('15~’16): 400MW Pilot project
— Phase 3(‘17~'19): 2,000MW Large scale Project
» Co-work public/privite for R&D in 3~7MW large scale off-shore
wind turbine
— Doosan Heavy industry: pilot test of 3MW off shore wind turbine in Jeju Island
Hyosung: R&D 5MW off shore wind turbine & join in Phase |
Hyundai Heavy Industry: 5.5MW
Samsung Heavy Industry: 7MW
Daewoo: 7MW 12
j5 ), pRuvyR ey

Korea Environment institute

~Estimation of Korea’s Wind-Grid-Parity—

Fossil Energy(S2)

Fossil Energy(S1)
Learning curve i

. Wind(s)

Wind(BAU)

20

Fossil Energy(BAU)

T
1
_I =
70 1
1
I
1

/;

&0 v
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Wind (BAU) Depending on domestic PV technology
Wind(S) Allowing import of global advanced technology
Fossil Energy (BAU) Maintaining current electricity price

Fossil Energy (S1) Raising electricity price up to OECD level
Fossil Energy (S2) Raising electricity price more than OECD level

13
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— Capacity( MW): 4,048('15)>32,014(27)
* Share(%): 5.0%(15)~>20.2%(27)

— Generation(GWh): 24,664(‘15)=>90,134(27)
* Share(%): 4.4%('15)>12.6%('27)

20000

15000

10000

5000

0

2015 2020 2024 2027

= National Basic Plan of Electricity Supply and Demand(2013)

6t National Basic plan of electricity supply and demand(2013)

Jeju Development Institute

H Hydro
m Wind
® Ocean

Solar
M Bio
® Waste
¥ Fuel Cell

14
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——Promoting R-energy-ladustry———
i [Export] . § - .
[Production] (bill (bill) .
50
10.7
20 458
8.1 i
bt i [
2010 2012 2015 2010 2012 2015
[Private Investment]
[Employment] Aieusand) rivate Investmen
8.6
11 5.7 (bill)
3.6
.z 0.
e i
2010 2012 2015 2010 2012 2015
MOTIE (2012) 15
oy e R A
Korea Environment institute
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= FIT(Feed-in Tariff)>RPS(Renewable Energy Standard)

— FIT(2005~2011): The government set standard price for each R-Energy
sources and supports difference b/w price and SMP to help secure R-Energy
economic feasibility
* Standard price was adjusted annually reflecting the change of the level of

technology and market

— RPS(2012~): It is to obligate utility companies to produce electricity from R-
Energy to certain rate in their total power production
*2%(2012)>10%(2022)

+ Allowing trade of renewable energy certificate(REC) which is issued to renewable
generators

- Issues: @ too ambitious target-setting, @ REC market prone to
manipulated by market participants, 3 Multiplier's distortionary
effect, @ Instability of REC price, ® Shrink of stationary type R-
energy.

16
e N

Korea Environment institute

= 15t Biodiesel mid and long term Deployment plan

2007 2008 2009 2010 2011 2012

Mix ratio h&ﬁ > hiai> hﬂ} H ai> H

BD obligation

Reviewed performance

* Introduce RFS(Renewable Fuel Standards)
— RFS: Obligate mix ratio of Bio-diesel to transportation fuels up to 7%(2020)
— R-Energy law for RFS is set March, 2013 and Its implementing ordinance is
under reviewing. The law will be implemented in July 2015,
— As of Bio-diesel, obligation of mix is under implementation with 2% ratio.
— Bio-ethanol is under review and will be incorporated when finishing
feasibility study

— Setting scope and standard: bio-gas, bio-ethanol, bio-diesel, Solid

fuel(wood chip, wood pellet, charcoal), LFG, Synthesis-gas, Hydrogen. -
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Target

Performance | 64.70%

PV 95.70%

18
e N

Korea Environment institute

e — 11 [ ctIsstes GER-Eﬂ_e T A—

Environment

-Stringent Environmental
Assessment :100MW->40MW
- ME: Guideline of Onshore
Wind farm site 19
- local resistance(farmer,
fisherman, local government)

- Wind Farm(On-shore)
- Wind Farm(Off-shore)
- Tidal Energy

14 111 AlZHAYOlILAR | 373 2I%H2 JHYES
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——Conflict i_ssm-'.-s<’A‘J':=B‘*E~"E“e'qg '

—

-Wind+PV=less than 10%
- Fuel cell: high price of LNG

- mix fuels(Waste, Biomass)
w/ conventional fuel source

- Importing Biomass from
abroad. 20

= Introduce FIT to small and mid size R-energy
— Growth rate of R-Energy in revenue decreases 87%(‘10)>13%(‘11)
» Wind farm industry has shown minus growth recently
— RPS showed bad performance to promote site type R-energy deployment.
— Introduction of FIT to small and mid size R-energy will help PV and Wind

energy gain market capability.
+ Japan and EU members have experienced same problems recently,

= As for RFS, the mix ratio should be determined while taking
into account domestic availability of feed stocks.
— GHG reduction possibility
— Agricultural impact and feasibility
— Diversification of Energy(Security)
— Price competiveness,

21
,@ N e

Korea Environment institute
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—r

= Wind Farm
— Obtaining track record is crucial > Domestic Test bed for wind turbine
— Fostering performance testing body and certification organization

= Green vs. Green

— Green conflicts would be interpreted as a productive process with which
our community can evolve into a sustainable society.

— No need to hurry to form a conclusion. More time for coordinating different
opinions.

= Electricity price realization

— Without raising electricity price, Cost efficiency and Market size of R-Energy
will be limited in Korea.

22
E.O.D.
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An Economic and Environmental Assessment of

Future Electricity Generation Mixes in Japan

- An assessment using the E3MG
macro-econometric model -







An Economic and Environmental
Assessment of Future Electricity
Generation Mixes in Japan

¥
% Aims of this study
3

Review of energy policy after the
<" Fukushima accident

®™ The Three Options of the Energy an
Contents . Environment Council

E3MG Model and description of
~* & scenarios

. ) Results

|
'ﬂ Conclusion
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Aims of this study

\

Analyse the economic and environmental impacts of
the three options for the share of nuclear
power(NPP) in energy generation in 2030 proposed in
the report Options for Energy and the Environment

\(Options) F

I | Analyse the contribution of Environmental Tax
Reform (ETR) to achieving the targets, reducing
greenhouse-gas (GHG) emissions (-10%, -15% and -
25% by 2020 compared to the 1990 level)

4 7
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Review of energy

policy after the

Fukushima accident

Gapanese government set up the Energy and E
Environment Council in October 2011, which is
chaired by the Prime Minister and implemented
the Feed-in Tariff for Renewable Electric Energy in

\summer 2012. .

5

In June 2012 the Energy and Environment Council
proposed for public discussion three options for NPP
share in 2030 (0%, 15%, and 20-25%).

-/Options includes estimates of the potential )
impacts on electricity prices, real GDP and GHG
emissions, as well as estimates of investment
costs for renewable energies and energy

\conservation. .

AIZHAOILAZIO] B2 RIBHA JHLES QIgH 92 REMITOILE 1] 37
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B The conclusion of the public discussions was
that the zero-NPP scenario had the strongest

support.

= Therefore, the Innovative Strategy for Energy and
the Environment (Strategy,) by Energy Environment
Council sets out three principles for achieving the
goal of zero NPP by 2030

— /.The 40 years lifetime rule will be stringently applied. )
@ Only those nuclear power plants whose safety has been
verified by the Nuclear Regulation Authority will be

permitted to operate.
@ No construction of new nuclear power plants will be

\ permitted. W

Table 1 Public Opinions for 2030 Nuclear Scenarios

(July ~ August 2013)

2030 Hearings | Public Debate Debate forum by
NPP (11 places) |comments |sponsored citizens

Scenarios government

1,542 89,124 Hearing by Hearing by Hearing Hearing by
peoples peoples telephone participants by mail participants
6,849 285 peoples 670 57 peoples
peoples peoples
a 87% 27% 47% 43% 54%
11% 1% 1% 26% 26% 23%
20~25% 16% 8% 10% 19% 19% 14%

5% 4% 49% 12% 12% 9%

m 100% 100% 100% 100% 100% 100%

38 111 AIRHAYOILIRIQ) B3 REHA JHEHS I3t $HYU REAMOILL



I Faced by strong opposition from business -
groups including Nihon Keidanren to the zero-
NPP

/

> /The new government, formed after the
elections of December 2012, yet does not
put forward any concrete plan for future
energy policy.

J
=

B [ We therefore take the Options report
published under the former administration
as the primary background for our analysis.

- J

The Three Options of
the Energy and

Environment Council

Al2iAgollLAzIo] &7 1Bk JHLES A% g FFAIOILL 111 39
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./ As is shown in Figure 1,2,4 the level of electricity )
generation is largely unchanged in the scenarios,
and the largest differences between the scenarios
are the shares of NPP, fossil combustion plants and
\_renewable plants.

A

.// The Strategy did not propose concrete policies )
for promoting the uptake of renewables.

However, the Feed-in Tariff Law for Renewable
Electric Energy had achieved fairly good results

\_by the end of 2012.

Consequently, it seems likely that this policy will
play an important role in promoting renewables

in Japan up to 2030.

14,000

12,000

10,000

6,000

{BkWh

8,000 -

4,000 -

2,000

Figure 1 NPP Zero Scenario

16% decrease comparing

1. 13kkWh

2010

to 2010

| 1. 23kkwn

1JEkWh

2030 NPP

Zero

Source; Energy Environment Council(2012)

. «— Thermal

Renewables

< NPP

Energy Basic Plan
before accident
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Figure 2 NPP 15% Scenario

10% decrease comparing
{&kWh [ : t0 2010 J
14,000 //
£ 1. 2JkkWh
12,000 1. 1JkkWh 1 JkkWh
10,000 04
35 €—Thermal
8,000
< Renewables
6,000
4,000
S ' J— NPP

2010 2030 NPP Energy Basic Plan
Zero before accident

Source; Energy Environment Council(2012)

Figure 3 NPP 20~25 % Scenario

10% decrease
{BkWh comparing to 2010
14,000 P

1. 2JkkWh

12,000 1. 13kkWh

10,000

8,000

6,000

4,000

2,000 K 26% )
0

2030 NPP EneM Plan

Zero before accident

Source; Energy Environment Council(2012)
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I (The table2 shows the economic effects as the
difference between the scenario results and the
business as usual (BAU).

B In every analysis the highest power prices and
the lowest levels of GDP are seen in the zero-
NPP scenario, although it should be noted that
the difference between the scenarios is not

\Ia rge. )

Table 2 The gap between levels of real
GDP by the scenarios in 2030

0% NPP 15% 20-25%
before after NPP NPP
additional additional
measures

Real GDP in 2030 (irillion yen)

636
511 (2030 BAU)

624
(2030 BAU)

625
(2030 BAU)

609
(2030 BAU)

614~615

Source: The Energy and Environment Council (2012), edited by authors.
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E3MG Model and

description of scenarios

Analysis with E3MG model

[ nre s o . N
B E3MG is a multi-national, multi-sectoral, macro-
econometric model that is based on the principle
of effective demand, and which is equipped with a

relatively detailed treatment of the tax system.

-

w=)| This paper uses E3MG to compare the outcomes
of the three options for different shares of

nuclear power generation, under different GHG
\.emission constraints.

A
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prices _ ‘ TECHNOLOGY abatement
and investment specifications & Kl
activity

Figure 4 Modelling Structure
— E3MG Model

ECONOMY
as in national

accounts funding R&D

e.g. industrial emissions of SF6

pollution-

costs

fuel prices

ENERGY j and costs
as in energy
statistics

fuel use

.(Our approach is scenario-based. We consider twelve

Description of scenarios

scenarios in total.
’r he scenario with a 25% nuclear share and no carbon ‘\
targets being met is the “reference” scenario for the

No carbon -10% -15% -25%
Target
Nuclear share
SEnc (N 5oas N25Cn N25C10 N25C15 N25C25
Nuclear share
15% in 2030 N15Cn N15C10 N15C15 N15C25
Nuclear share NOOCn NOOC1I0  NOOC15  NOOC25

0% in 2030

enalysm.

Table 3 Description of scenarios

Carbon target,
2020 compared to 1990 levels
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Results

Figure 5 Carbon Restrictions and Car,%n
Tax rates in NPP Zero Scenario é

<
r 50000 'ﬂ %
r 40000 - !9
" - '!
30000 - |
‘.-
t 20000 - _
O
10000 - \
\\\
0 U : . ‘ L
HHEL -10% -15% -25%
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Table 4 Macroeconomic impacts of reducing the share
of nuclear power (2030, % difference from N25Cn)

The combination of the factors outlined above means that there
is a small increase in GDP overall when there is a lower nuclear
share. This is due primarily to higher investment in building the

new plants.
15% share 0% share

0.07 0.03

0.05 0.07

Consumption 0.02 -0.43
0.44 2.11

0.01 0.00

? 0.18 0.60
Price level 0.00 0.48
CO, emissions 2.64 6.90

Sources: Authors’ own estimations by E3MG.

The main economic impacts of
the scenarios arise from:

-ﬁanges in consumption and imports of \

fossil fuels

== Changes in electricity prices

w=»| Investment in new power plants

w=»| The carbon tax rate required to meet the
emission targets

w#| The use of revenues from the carbon tax

- o
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Figure 6 Impacts on GDP in 2030 for each carbon target
(% difference from N25Cn)

In summary, our analysis shows that a lower
nuclear share and a higher carbon target produce
in general better results for GDP

0.6

0.5 ok

0.4 +- /5'&’ . .
T ——25%NPP
0.3 -

o ~-&=-15% NPP

7
#
02 w4
L
’
/”
0.1 -

None -10% -15% -25%

® 0% NPP

Sources: Authors’ own estimations by E3MG

Conclusion
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our analysis showed the most favourable effects as
arising from the zero and 15%NPP scenarios.

W) [ The reason for the differences between scenarios in our N
analysis is that, in the case of zero-NPP scenario, the
additional investment required for renewables boosts
effective demand, resulting in higher employment and

@vels of real GDP. -

) (‘This more than compensates for the negative effect on
consumption of the slight increase in electricity prices.

\ S

RN [ This is the principal contrast between our results and {
the results of the CGE-based analyses.

. J
B On the other hand, the revenue-neutral )

environmental tax reform, which does not increase

the national tax burden, will result in higher levels of

employment and GDP, compared with the scenario
\without a carbon tax. )

./In summary, the results from the analysis find that h
both denuclearization and meeting the GHG

reduction targets can have small benefits for the
Japanese economy, if well implemented.

% ¥

OF
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Thank you for your kind attention!

W

e

tﬁ(ll;lim"l_'\“:ll Hﬂ I l 1

ApPENX 3
Key assumptions in the
scenarios

AIRHAOILARIQ) 873 RIBHA JHELS ISt S+ REAMIOILL |11 49



Mg Jeju Development Institute

Table A1 Environmental outcomes in the scenarios

compared to 1990 (%) in 2020
M 25% -3.8 0
10% -2.7 0
0% -1.1 0
25% -10.0 5,289
10% -10.0 8,022
0% -10.0 9,477
| n2scs | 25% 150 11,901
10% -15.0 16,970
M 0% -15.0 17,631
25% -25.0 37,025
10% -25.0 42,755
0% -25.0 48,485

Sources: Authors’ own estimations by E3MG.
Note: Results are for energy CO, emissions. Carbon tax rates are in 2010 prices.

Table A2:
Power mix in the scenarios, % of generation,
2030

25% NPP 15% NPP 0% NPP
25 15 0

Renewables 25 30 35
18 20 21
Gas [Py 29 38
(o]] 5 6 6
Total 100 100 100

Source: The Energy and Environment Council (2012)
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Table A3: Generation required in 2030
(additional to 2010 values) (TWh)

2010 25% NPP 15% NPP 0% NPP
value
110 250 (140) 300 (190) 350 (240)

Other fossil
fuels 390 230 (0) 260 (0) 270 (0)

1090  1000(140) 1000(190) 1000(320)

Table A4:
Additional investment for renewables in the
scenarios

$2a‘/re" per 25% NPP 15% NPP 0% NPP

1036 1127 1127
Onshore wind 608 608 843
Offshore wind 45 426 555
Biomass 8 79 103
Natural gas 0 0 80
Total 1697 2149 2708

Source: The Energy and Environment Council (2012)

AIZHAOILAZIO] B3 RIBEA JHLrS QI$H $HQ REMITOILE 11 51
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Reference Data

<List of power generation costs>"*

Noclear | Contred | NG | Oibfied | co | Swall | g | ol | Wind | Wind | Biomass| Gas | OM

f’?&fﬁ;; ﬁ“ %%L (ﬁﬁ papes fﬁ%%m% |
E;j:‘ g~ 81| wolmew2l m| ws| ws| 74l o mel es 7] ms
New plants
w0 | 90~ 93| 107%0~21] 106 2§ 30| 59 1§ - 48 106 171 1019

00 90~ 102| 104)364~225| 106 26| 190f 154 133] 162) 248 IL1| 186/ 204

00 | 90~ 103] 109)349~210{ 106] 206] 160f 120 131} 159 248 115| 196] 115

*3: The costs are estimated based cn the joa cost estumation sheet of the Cost Review Committee. The data used are the Jowest figure for muclear power, the firwre tn the new policy scenano for thermal
powes, the mean value estomated in the accelerated scenario for solar power, and the mesn valug between the upper linit and the Jower Linut for otber types that have some value ranges.
*4; The list describes the typical case of facility unlizagion ratos, which are inconsistent with the data actually used for the estimation because of the difference in the faciliry ualization ratios by respectve scenans.
; Enﬁﬁ:mm of auclear power generatoa costs, the accident nsk cost 15 revised from 0.5 yeakWh to 0.6 yeakWh The power generation efficiency for ol thermal power is revised based oa the result of the
endence.

*6; &ﬁm&uhﬁﬁemﬂltwmIhcmfah:ﬂlﬂmﬂﬂmh«at.hmﬁtmﬂmmumuwﬁmhw“wmwmhkwww

Source: The Energy and Environment Council (2012)

Table AS: Additional investment in the
scenarios

I e e
30.5trn Yen 3.0trn Yen 80 trn Yen
38.7 trn Yen 3.4trnYen 80 trn Yen
48.7 trn Yen 5.2 trn Yen 100 trn Yen

Note: Figures for new plants are authors’ own calculations.
Figures for power lines and energy efficiency are essentially the same
as those in Table 1 in the main text
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Table A6: Selected sectoral impacts (output, 2030)

provide investment goods that benefit from a reduced share of nuclear .

Consumer sectors benefit from higher household spending (due to the
lower income tax rates) but the energy-intensive sectors and those

At the sectoral level, other than gas supply it is typically the sectors that

exposed to international competition may lose out.

NOOCn v N25Cn

(denuclearization)

NOOC25 v NOOCn
(high carbon price)

[GasSupply W) Hotels & Catering =)
4.9 Other Business Services 3.2
4.9 Communications 3.0
1.4 Professional Services 2.6
o o Textiles & Clothing 27
[
03 Bilfment  TraNPOTt g4
m -0.4 Electronics -1.1
Textiles & Clothing -0.5 Basic Metals -1.6
Food, Drink & Tobacco -0.1 Mech. Engineering -1.8
Hotels & Catering -0.3 Motor Vehicles -1.8
Industries related to Photovoltaics System
S oy ol w7 | za —
lﬁ’-lﬁ ﬁ’ﬁ'ﬁ” [ BE e ] FRER
A € %
! ! | ' H5A-RE
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Hyuncheol Kim

Senior Researcher

* Definition

— 8 sectors of Renewable Energy Soloarthermal
Energy, Photovoltaic Energy, Bioenergy, Wind
Power, Small Hydropower, Geothermal Power,

Ocean Energy, Waste to Energy

— 3 sectors of New Energy Fuel-cell, Coal—-
liguefaction/gasification, Hydrogen Energya

IMEREIGStiply and Electricity Generation

Jeju Development Institute

Status and Policy Implication
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Mg Jeju Development Institute

Photovoltaic, 2.60%
Wind Power, 2.45% Ocean, 0.15%

Fuel Cell, 0.84% _—Geothermal, 0.36%

g

Busan, 1.4%

Jeju, 0.8% Seoul,

Ulsan, 7.5%

Jeonbuk, 4.8%
Chungnam, 2.1%

< Figure 2 > Supply of New and Renewable Energy by Region (2011)
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< Table 1 > Supply of New and Renewable Energy by Region(year 2011)

Jeju Development Institute

|
' Nationwide | Seoul Busan | Daegu | Incheon Gwangju @ Daejeon Ulsan
50,82011
toe 7,582,846 | 255,549 | 108,774 @ 205,730 | 276,398 31,623 o4 570,224
% 100.0 34 14 2 3.6 0.4 0.7 7.5
Chungbu | Chungn Kyeongbu | Kyeongna
Gyeonggi =~ Gangwon Jeonbuk | Jeonnam Jeju
k am m
1,045,031(to
) 795,984 770462 | 162,165 361,483 | 1,495364 1,108,113 | 284,925 | 60,127
[ =5
13.8(%) 10.5 10.2 21 48 19.7 146

Kyeongnam, 2.3%

< Figure 3 > Amount of Electricity Generation by Region (Year 2011)

Jeonbuk, 3.2%

Ulsan, 0.6%

Gyeonggi, 5.4%

AIZHAH



Mg Jeju Development Institute

< Table 2 > Electricity Generation of New and Renewable Energy by Region(year 2011)

Natiorwide Seoul Busan Daegu | Incheon Gwangju | Daejeon | Ulsan

MWh | 17,345,647 | 182,352 89,177 99,732 | 493,435 32,865 5686 | 109,442

% 100.0 ik 0.5 0.6 28 0.2 0.03 0.6

Gyeonggi | Gangwon | Chungbuk Chungnam | Jhunbuk | Jhunnam Kyeongbuk | Kyeongnam = Jeju

929,210 | 1,631,902 | 1,435191 3,139,681 | 559,701 |1,891,152 5,060,165 407,548 @ 214,111

54 9.4 83 181 3.2 109 292 23 12

* Source : Korea Energy Management Corporation, 2013 Energy Statistic Handbog

O Except Soloarthermal energy, even increase of amount
supplied and Electricity generated of New and newable
energy

O For the case of jeju, Wind Power dominates other
sources of New/Renewable Energy
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bt Jeju Development Institute

1) Wind Power

< Table 3 > Yearly statistics of Wind power generation system

(Unit: kW)
2007 2008 2009 2010 2011 Total
Nationwide 18,420 108,020 47,276 30,936 26,630 231,282
Jeju 15,000 - 45,012 11,500

* Source : Korea Energy Management Corporation, New/Renewable Energy Sup

< Table 4 > Yearly statistics of Solarthermal Power System

(Unit : m", %)
2007 2008 2009 2010 2011 Total
Nationwide(A) 14,525 51,552 96,951 69,805 54,732 287,565
Jeju(B) 605 1,878 876 1129 170 4,658
Ratio [(B/A)*100] 4.2 36 09 16 03 16

* Source : Korea Energy Management Corporation, New/Renewable Energy Supg

AIZHAHOIILARI O] Bt RIBER et

fllo
1
ret
rot
ne
ojJ
ojn
=
a
L
c



Mg Jeju Development Institute

< Table 5 > Yearly statistics of Photovoltaic Power System

(Unit : kW)

2007 2008 ‘ 2009 2010 2011 Total

Nationwide(A) 45,347 275,665 . 166,838 126,646 78,818 693,314

Jeju(B) 402 1,748 3,419 2,159 673 8,401

Ratio [(B/A)*100] 0.9 0.6 20 17 0.8 1:2

* Source : Korea Energy Management Corporation, New/Renewable Energy Su

O Biogas, LFG, Biodiesel, Wood Chip, Coal Briquet,
Forest Resources Fuel, Wood Pallet

- In Jeju, Biogas, LFG, Coal Briguet, Wood Pallet

O Biogas: Self — Supplying Electricity Generation and
Heat Energy
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< Table 6 > Yearly statistics of Biogas Energy System

Jeju Development Institute

(Unit : kW)
2007 | 2008 2009 2010 2011 Total
|
Electricity (kW] - = - | 5155 | 120 | 5,275
- (For Self- Supplying)
Nationwide
Heat[ton/h] 11 30 39 21 10 121
Electnaty[kM . i . 375 . 376
. (For Self- Supplying)
Jeju
Heat[ton/h] - -

< Table 7 > Yearly statistics of LFG Power System

(Unit: kKW, ton/h)

2007 2008 2009 2010 | 2011 Total
Nationwide - 2,820 200 2,410 - 5,430
Jeju . 8 . . 1000

* Source : Korea Energy Management Corporation, New/Renewable Energy Supply 2012 .
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Jeju Development Institute

— Showing decreasing trend on a national scale including Jeju

< Table 8 > Yearly statistics of Coal Briquet Supply System

(Unit : ton)
2007 2008 2009 2010 2011
Nationwide 83,969 69,489 57,385 54,888 58,551
Jeju 4,283 3,871 3,116 2,641 2,941

* Source : Korea Energy Management Corporation, New/Renewable Energy Sup

< Table 9 > Yearly Statistics of Wood Pallet Supply System

(Unit: thousand kcal/h)

2007 2008 2009 2010 2011 Total
Nationwide = 2 72,894 177,556 192,916 443,366
Jeju - - . 1,452 2,163 3,615

* Source : Korea Energy Management Corporation, New/Renewable Energy Supply 20
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O Small Hydropower Plant utilizing aguaculture effluent (60kW)

< Table 10 > Yearly Statistics of Small Hydropower System

Jeju Development Institute

(Unit: kW)
2007 I 2008 2009 2010 2011 Total
Nationwide 8,720 | 5,680 13,778 6,390 62,320 96,888
Jeju - - - 60 60 120

O Industrial Waste Incineration System

< Table 11 > Yearly Statistics of Industrial Waste Incineration System

(Unit: ton/h)

2007 2008 2009 2010 2011 Total
Nationwide 253 564 52 494 11 1,374
Jeju 7 5
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Jeju Development Institute

< Table 12 > Yearly Statistics of Large - Scale Municipal Waste Incineration System

(Unit: ton/h)

2007 2008 2009 2010 2011
Nationwide 12,410 12,410 12,590 12,430 13,770
Jeju 270 270 270 270 270

1) "Green Home" One Million HH(Household)
Dissemination Program

O Extension and reorganization of Dissemination

Program "hundred thousand Solar Powered

Houses" In 2004
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< Table 13 > "Green Home" One Million HH Dissemination Target

Jeju Development Institute

(Unit: Thousand HH)

Dissemination Target

Stage 1

Stage 2 = Stage 3

Total
Year 2009 2010 2011 2012 A7 20136"201 20170"202
#ofHH 16 22 29 33 100 300 600 | 1,000

* Source : Korea Energy Management Corporation, New/Renewable Energy Supply

< Table 14 > Progress Direction and Main Contents

Stage 1(2009~2012)

Stage 2(2013~2016) Stage 3(2017~2020)

Progress Dir

Building a basis for growth engin

Industrialization of grow

Promoting a growth engine

ection e of New/Renewable energy th engine
- Di ination Planning by th
Re. |;:»;:rmna ODARRING Y. e | Inducing Private Initiative Dis
Main Conte 9 . . . semination Method - Establishing a Private I
- Developing a Dissemination Mo : |
nts - Inducing voluntary participati = nitiative Method

del by the Energy Source
- Improving Infrastructure

on through subsudy ratio

* Source : Korea Energy Management Corporation, New/Renewable Energy Su
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< Table 15 > Financial Support for Green Home Project (Year:2011)

(Unit: Million Won)

Jeju Development Institute

; Ratio (A/B) - Ratio(C/D)
Region # of HH Financed Amount
E (%] (%)
Jeju (A) 569 0.5 6,283 (C) 14
Nationwide (B) 111,405 100.0 461,048(D) 100.0

* Source : Korea Energy Management Corporation, New/Renewable Energy Sup

2) General New/Renewable Technology Dissemination
Project

QO Pilot Project

O General Project

3) Region Support Project

O Project of "Building up the Foundation®

O Project of "Constructing facilities"
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< Table 16 > Region Support Project by the Local Goverment (2011)

Jeju Development Institute

(Unit : Million Won)

Region (A) Kangwon Gyeongg Kyeongnam | Kyeongbuk Sub Total
Amount of S 6,649 4,747 6,732 4,279 22,407
upport*
%** 9.6 6.9 9.8 6.2
Region (A) Seoul Ulsan Incheon Jeonnnam Sub Total
Amount 773 567 1,522 8,876 11,738
% 11 0.8 2.2 129
Region (A) Gwangju Daegu Daejeon Busan Sub Total
Amount 1,673 1,860 1,329 1,636 6,498
% 24 2.7 19 24
Region (A) Jeonbuk Jeju Chungnam Chungnam
Amount 4,165 12,548 4,482 7,163
% 6.0 18.2 6.5 104

Support **: (A/B)x100

1. Wind Power

O Among the main New/Renewable energy sources, the
wind power (Especially "Offshore Wind Power") is
expected to dominate other sources in the near future.

O Should consider several Points
— Environmental problem, reducing CO?2 Problem
Energy Supply and Demand Problem etc. e
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Mg Jeju Development Institute

O Should consider Energy Storage System

O Clarifying the role of Jeju Energy Corporation

O Planning an Application of Hydrogen Energy
Storage System

O Offshore wind power system
— Should examine the port hinterland of would be

"plant" or "farm"

— Availability, Convenience, Efficiency

2. Ocean Energy

3. Linkage with Central Government's Policy
O Extension of Public Obligation
O Sustained Activation of "Green Home Project”

O Extension of New Market Creation of Domest|c~ _
Technology s
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bt Jeju Development Institute

O Community Fund

O Consideration for Establishing medium—and long—term
Policy Plan

— Clarifying the Concept
- Road Map
— Establishing a Priority

— One Stop Service

— Improving Social Acceptability

— Building up the Manpower Training Systerf§ .

Thank youl!
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Jeju Development Institute
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