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Jeju Symposium for Promoting Renewable Energy in Japan and Korea
The Role of Central and Local Governments, Related Companies and Citizens

Dates: August 23~25, 2016
Venue: The Suites Hotel Jeju

[Day 1]
August
23(Tue.)

9:00-9:30 Registration

9:30-9:50 Greetings

President Tae-young MOON (Jeju Peace Institute)
Professor Soocheol LEE (Meijo University)

Assistant professor Takuo NAKAYAMA (Kyoto University)
*Moderator: Professor Yongsung CHO (Korea University)

10:00-11:00 Session I

Session topic: Climate Change Policy and Energy Outlook after Paris Agreement
Presentation 1: Professor Soocheol LEE (Meijo University)

Presentation 2: Professor Yongsung CHO (Korea University)

11:00-12:00 Session II

Session topic: Role of Central Government to Promote Renewable Energy
Presentation 1: Assistant professor Takuo NAKAYAMA (Kyoto University)
Presentation 2: Dr. Changhoon LEE (Korea Environment Institute)

12:00-12:40 Discussion on session I and I
Chair: Dr. Hyuncheol KIM (Jeju Development Institute)
Discussant: Dr. Intaek HAN (Jeju Peace Institute)

Journalist Ho-chun KIM (Yonhap News Agency)

12:40-14:00 Luncheon

14:00-15:00 Session III

Session topic: Role of Local Government and Company to Promote Renewable Energy
Presentation 1: Director Heejung CHUNG (Seoul Metropolitan Government)
Presentation 2: CEO Yoshihito IWAMA (Shinmutsu-ogawara)

15:10-16:10 Session IV

Session topic: Role of Citizens to Promote Renewable Energy
Presentation 1: President Jiwon HA (EcoMom Korea)
Presentation 2: Specialist Yosuke TOYOTA (Kiko Network)

16:10-16:30 Coffee Break

16:30-17:30 Discussion on Session Il and IV
Chair: Professor Kyung-nam KIM (Korea University)
Discussant: Professor Dongsoon LIM (Dong-eui University)
Director Youngung LEE (Korean Federation for Environmental Movements of Jeju)

18:00 -20:30 Dinner at Lotzu

[Day 2]
August
24(Wed.)

10:00-11:30 Visit Jeju Prefecture
11:30-13:30 Luncheon

13:30-17:30 Visit renewable energy facility
18:30-20:30 Dinner by Jeju Peace Institute

[Day 3]
August
25(Thur)

10:00-12:00 Round table meeting

Topic: Renewable Energy Cooperation Between Japan and Korea

Chair: Professor Soocheol LEE (Meijo University)

Keynote address: Professor Nobuo SHIRAI (Hosei University)

“Renewable Energy and Regeneration of Regional Communities : Comparison of Citizens’ Consciousness in Japan and Korea”

12:00-13:30 Luncheon

13:30 Closing Remark




Proceedings

Japan® Energy Outlook in 2030 and Climate Change Policy to Meet INDC
Session |- 1 of Paris Agreement

- Professor Soocheol LEE (Meijo University)

Climate Change, Paris Agreement, and Korea

Session |1-2 ) .
- Professor Yongsung CHO (Korea University)
Session Il - 1 Current Status and Issue of Japanese RE Policy at Central Government Level
- Assistant professor Takuo NAKAYAMA (Kyoto University)
. Recent Developments of Korea’s Renewable Energy Policy
Session Il - 2

- Dr. Changhoon LEE (Korea Environment Institute)

One Less Nuclear Power Plant
Session Il - 1 Seoul Sustainable Energy Action Plan

- Director Heejung CHUNG (Seoul Metropolitan Government)

Renewable Energies in Rokkasho

Session Il - 2
- CEO Yoshihito IWAMA (Shinmutsu-ogawara)

The Role of Citizens in the Generalized Use of Renewable Energy

Session IV - 1 _ )
- President Jiwon HA (EcoMom Korea)

Citizens’ and Regional Initiatives towards 100% Renewable Energy in Japan

Session IV -2
- Specialist Yosuke TOYOTA (Kiko Network)

Renewable Energy and Regeneration of Regional Communities Comparison
Keynote address | of Citizens’ Consciousness in Japan and Korea

- Professor Nobuo SHIRAI (Hosei University)
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Jeju Symposium for Promoting Renewable Energy in Japan and Korea
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Japan' Energy Outlook in 2030 and

Climate Change Policy to Meet INDC
ef Paris Agreement
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The Role of Central and Local Governments, Related Companies and Citizens

Figure 1 Historical change in primary energy mix of Japan
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Figure 2 . -
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Jeju Symposium for Promoting Renewable Energy in Japan and Korea

Table 1 Changes of Energy Basic Plan and energy policies in Japan

Energy Basic Plan Formulate a basic plan on energy supply and
demand

#1017/ 15t revision of Energy Basic Measurement to get the Kyoto Protocol target of

Plan Japan

~Jiklif o 2nd revision of Energy Share of Zero emission electricity (nuclear and

Basic Plan renewables) target 50% in 2020and 70%(nuclear
50% and renewables 20% approximately) in 2030

iV Innovative Energy and Share of electricity mix as nuclear 0%, renewables

Environment Policy 35%, and fossil fuels 65%

Aikel - New Energy Basic Plan Regard nuclear as important base load electricity.
Enlarge renewables

p[ s 3 National Long-term Ratio of nuclear 20~ 22% in 2030, renewables

Energy  Demand-Supply 22 ~ 24% and fossil fuels 60% in total electricity.
Outlook

Figure 3 Japan's Energy and Power mix plan in 2030

GDP growth rate

(1.7%/year from 2013
L — 4
r kConservaticm Geothemal(1~1.1%)
- 50.3 million KL)
. / Renewables

/ Renewab Biomass (13~14%)
(3.7~7.6%)

lectricity los aclonr
bout 25% (22~24) -

Wind (1.7, 10~11%
66.6 bil. kWh) ctricity ( o)

out 28%
0.8 bil. kWh) ggﬂ;g; PV(7.0%) Nuclear
and

Fossil
Fuel
Reliance
85%

eat, Gasoline,
ity gas, etc.
5%

LNG
@7)

LPG(3%)

Petroleum
(30%)

Total electricity output
(1,065 billion kwWh)
361 million KL 326 million KL
Source:

e 2013 2030 2030 2030
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The Role of Central and Local Governments, Related Companies and Citizens

GHG Emission
and INDC target
of Japan in Paris

Agreement

, WORLD %LfMATE SUMMIT
PﬂRIS_ FRANCE, 2075

Table 2 Trend in GHG emissions of Japan

_ FY1990 FY2005 FY2010 FY2011 FY2012 FY2014

GHG emissions (Mt—COZ) 1, 261 1, 377 1, 286 1 9 &7/ 1, 373 1 , 364
CO2 emissions from energy
sources (Mt-CO2) 1,059 1,203 1,123 1,173 1, 208 1, 265
Fom power generation* (105 (102 (10
(Mt-C02) 275 373 374 439 5 48 #112 495 #110
From other sources A15 A28 A9
(Mt-C02) 784 830 749 734 722 770
1400 (B7At-Co2) 1377 1337 1,373 1,364
1,286
1200 i - -
,méxil%h A(5. 571 A B E
1000
800
IRF —#2iRCO2
o0 R R 8
400 — _— —
200 —REREEE
o I2&%co2Fi & :
1990F E 20054 & ZOIOE 2011ﬂ5 3 2012¢ 201445 &
[REpHEERESF] 3 Emission from 10 power facilities 8
[HH] BETRLF—HEt BETHHE(ERFEESS) . AAOBREVNRAAFHEOHERER GREE) ELEITER,
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Jeju Symposium for Promoting Renewable Energy in Japan and Korea

Figure 4 CO2 Emission Trend of Japan, Korea and Germany
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Figure 5 Japanese GHG targets in 2030 and 2050
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The Role of Central and Local Governments, Related Companies and Citizens

Table 3 GHG target of selected countries to meet INDC

Base Target
year year

1990 2030 A40% No contribution from international
(2005) (A35%) credits.
2005 A26~28%
U 1990) 9% (A14~16%)
. (C02/GDP) Making CO2 emission peak around
China 2005 2030 From base year of 2030 (as soon as possible)
INDCs A60~65% &

utilize international market
Korea BAU 2030 A37% Mechanisms 11.3%
(-8.1% comparing to 2012)

2013 A26%
Japan (1990) 2030 (A18%)
(2005) (A25.4%)

Figure 6 GHG Target of Selected Countries

GHG2030 Target Comparing to 2010 2050GHG Target

60 Countries Basic year Target

Using international

US.A 2005 -83%
40 - market mechanism * :
like CDM 11.3% El 19904 -80~95%
20 -
Japan 20054 -80%

St
. E l*I )OS |
- - Russia 19904 -50%
I
.20 ] I I I Canada 200645 -60~70%

GIobaI bench mark Korea

A0

Source : How Ambitious Are the Post-2020 Targets?(Bloomberg New Energy FinancelBNEF), '15.7)
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Jeju Symposium for Promoting Renewable Energy in Japan and Korea

Figure 7 Global Temperature before and after INDCs
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Figure 8 GHG emission level to control global
temperature under 2 °C
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The Role of Central and Local Governments, Related Companies and Citizens

Figure 9 The impact of climate change on global
tropical cyclone damage
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Figure 10 Mapping GHG emissions of the world
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Energy and
Climate Change
Policy in Japan
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The Role of Central and Local Governments, Related Companies and Citizens

Figure 11 Raito of renewables in total electricity supply
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Figure 12 cCO-2 emission intensity for
different energy sources in Japan
(kg-CO=/KWh)
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Figure 13 Levelized Cost of Electricity in € per kWh

Source: Fraunhofer ISE, Germany November 2013
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Table 4 FIT tariff and installed capacity of renewable energy in Japan

Tariff(JPY/kWh) Installed capacity

Technology - July2012~April2016
Tarff 2012 2013 2014 2015 2016 zmv‘\,/) PECES)

_ years
PV (smaller than 10kW) 10 42 38 37 33~35 31~33 4,030(4,690)
PV (larger than 10kW) 20 40 36 32 29 24 24,280(74,760)
Wind (smaller than 20kW) 20 55 5555 55 55
Wind (larger than 20kW) 20 22 22 22 22 22 500(2,840)
Wind( off shore) 20 - - 36 36 36
Small hydro (smaller than 200kW) 20 34 34 34 34 34 170(780)
Small hydro (200-1000kW) 20 29 29 29 29 29
Geothermal (smaller than15000kW) 15 40 40 40 40 40 10(80)
20 e ] R T
Solid biomass (unutilized wood) 20 32 32 32 32 32

o . 530(3,710)
Solid bl?mass (wood and processed residue [li] 22 2 24 24 24
from agriculture)
(Waste [ 17 17 17 17 17 Total:29,520(86,860)

Note: () of installed capacity is amount approved.
Source: Agency for Natural Resources and Energy, Japan, Website June 2016 access
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Figure 15 Expanding Generation Capacity of Renewable
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Solar Power
Purchase FIT
Scheme

Source Produced based on Materials of METI, FY2014 cover only capacity introduced from April to July.

23
Figure 16 Image of electricity generation cost in 2030
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Source: METI
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Carbon Tax

Figure 17 Countries which already introduced carbon tax

COUNTRY INTRODUCED APPROXIMATE LEVELS
(USD / ton)
Finland 1990 27 S
Netherlands 1990 198
Norway 1991 15Sto60S
Sweden 1991 30 S (Industry rate)
Denmark 1992 16S
Switzerland 2007 328
Ireland 2010 208
UK 2011 25Sin 2013
(increase to around 47 S in 2020)
Japan 2012 25S
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Figure 18 Japan CO?2 in the Reference Scenario, Asia/World Energy Outlook 2015
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Conclusion
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Revise National Energy Plan

@®Reduce shares of Nuclear and fossil fuel energy
@ Increase renewable energy share at least 30% by 2030

[ . . .
Revise current renewable energy policy more friendly to
small size and localized generation

@Hybrid renewable policy(e.g. RPS(Mega Sola etc. )+FIT(small size
and localized generation))

Introduce carbon pricing positively

@ Carbon pricing is now widely implemented or scheduled for implementation
@ Carbon pricing stimulate low carbon investment and renewable energies

* “40 years life span in principle” under the
legislation would probably bring share of nuclear to
less than 15%; and to zero around 2050.

-Need to prepare additional measures for the
situation in which nuclear power plants could not
operate as assumed

* Concern about numerous plans to newly construct
coal fired plants

-Need some regulation to set level playing field.
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Figure 21 Trend of generation capacity of nuclear power in case finish

generation in 40 and 60 years
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Figure 23 Countries implemented or scheduled carbon pricing

for implementation

ALBERTA  MANITOBA
ONTARIC
| ICELAND
BRITISH »
COLUMBIA [ ,}
WASHINGTON QUEBEC
OREGON
CALIFORNIA - RGGI
MEXICO

BRAZIL

RIO DE JANEIRO
__S5A0 PAULO

CHILE

@ ETS implemented or scheduled for implementation

. Carbon tax implemented or scheduled for implementation

@ ETS or carbon taxunder consideration

NEW
ZEALAND

At

SOUTH AFRICA

. ETS and carbon tax implemented or scheduled
. ETS implemented or scheduled, tax under censideration
@ Carbon taximplemented cr scheduled, ETS under consideration

(HiFT) World Bank Group/ECOFYS, "CARBON PRICING WATCH 2015", 2015458

Figure 24 : GDP, CO, emissions, GHG targets, energy systems and low-carbon policies of Japan and Korea

- lapan(year Korea (year

GDP 3,104 (1990), 270 (1990),
(bn USS) 4,902 (2013) 1,222 (2013)
GDP (per capita US$) 25,140 (1990), 6,308 (1990),
38,491 (2013) 24,329 (2013)
CO, emission and Energy related CO, emission 1,095 (1990), 247 (1990),
GHG targets (M CO,ton) 1,235 (2013) 601(2013)
INDC 2030 GHG target(%) -18.0(comparing to 1990) -37.0%(BAU)
-25.4(comparing to 2005) -21%(comparing to 2010)
-26.0(comparing to 2013) *including oversea's credit
SELENEL BN Renewable 10.7% (2013), 3.7% (2012),
and nuclear (% of total 13.5% (2020), 10% (2022),
power target electricity) 22~24.0% (2030) 15% (2035)
11% of primary energy (2035)
Nuclear 29.2% (2010), 32.2% (2010),
(% of total electricity) 1.7% (2013), 27.6% (2013),
20~22%(2030) 27.8% (2024),
29% (2035)
Low-carbon policy eI LIRS 289 yen/tCO, from 2012 Not yet; under discussion

ETS Not yet nationally but municipally from Nationally from 2015
2010 (Tokyo City), 2011 (Saitama
Prefecture)
Renewable energy policy FIT RPS(Renewable Portfolio Standard )

Sources: Websites of World Bank, IEA, IAEA,World Nuclear Association and Lee et al.,2015.
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Reference Figures

Figures from PPT of Prof. Sun-Jin Yun of Seoul National University
presented at Meijo University on August 1%, 2016

1100%B AR RETRIILX—tE S DO REME:E R

100% Renewable
Electricity By 2050
Possible In France

A somewhat “hidden” report was recently
released that said France could be
powered by 100% renewable energy by
2050 (note that this is for electricity, not all
energy). If the report is accurate,
obviously it is a huge wakeup call about
the potential of renewable energy there. If
you aren't aware, France currently gets
most of its electricity from nuclear
power. The older nuclear reactors clearly
can have some safety issues and might be
prone to accidents, as we all learned from
the Fukushima debacle.

So, how could France switch to 100%
renewables in just 35 years? By quickly
developing wind, solar, and hydroelectric
power, says the document.

0
"3 Report: U.S. Can Transition To
i 100% Renewable Energy

theguardian

March 31, 2016 (NAW Staff) ( Featured " home ) environment ) energy

Wind, solar and other r energy R bl
now make up just about 10% of the U.S." electricity
supply, but transitioning to 100% clean energy is

energy

Portugal runs for four

both and feasibl ding to a new x
report from Encironment America and Frontier days Stralght on
Group. renewable energy alone

On Wednesday, David Freeman, author of All-
Electric America and longtime utility CEO, joined
other clean energy advocates and academic
experts for an online presentation and discussion
of the new white paper.

Zero emission milestone reached as country
is powered by just wind, solar and hydro-
generated electricity for 107 hours

“My colleagues have exhaustively proven, in
infinite detail, that we can put together an electric
power supply that's all renewable,” says Freeman.
“Their studies prove that beyond any reasonable
debate.”

The report, titled *“We Have the Power: 100 Percent
Renewable Energy for a Clean, Thriving America,”
| lays out whys, wherefores and how-to's for

Portugal's electricity. By 2015 that figure had risen to 46%.

38
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1100%H 4 AT REEAL S D AT RETE : b S BUAT /BB Th

DIALOGUE REPORT: sk
100% RENEWABLE ENERGY IN CITIES

7 December 2015 | Cities and Regions Pavilion — TAP 2015 | COP21, Le Bourget, Paris

CLEI \? ' O o
World Future I council oW Pavilon-
|

HENEWABLE L Local W,
G t W" SEMBLE CENTRE FOR DIALOGUE

UMES 7 | e sioiammneie SNk mmm

* Aspen, United States of America * Australian Capital Territory, Australia

* Byron Shire, Australia * Cape Town. South Affica

* Curitiba, Brazil « Jeju Province, Korea

* Kaohsiung, Chinese Taipei * Malmo. Sweden

* Medellin, Colombia * Paris, France

» Tshwane, South Africa * Vancouver, Canada
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1100% B A R[REEXH S DRI REM : 3%

RE HOW BUSINESSES ARE POWERING
A LOW CARBON ECONOMY

B IBE100%BAEIRILF—
10415% | s=50— oremsmiasest
OF GLOBAL
CO; EMISSIONS
SAVED

YPMEN 53 REIDO
COMPANIES ARE 100%
POWERED BY
FENEWABLE ELECTRICITY

1000 ALL
Wil [ZV13y)  COMPANIES B éfd)ﬁ%t)"mo%ﬁil;ﬁ

LE—ZFATIHEE, HA
SHBEHD40~50%%HiH. 1
FCOHHEND10~15%IER

Adobe, Alstria, Autodesk, Aviva, Biogen, Bloomberg L.P., BMW Group, BROAD Group, BT Group, Coca-Cola
Enterprises, Commerzbank, Crédit Agricole Group, DSM, Elion Resources Group, Elopak, Formula E, Givaudan,
Goldman Sachs, Google, H&M, HP inc., IKEA Group, Infosys, ING, International Flavors & Fragrances

Inc (IFF), J. Safra Sarasin, Johnson & Johnson, Kingspan, KPN, La Poste, Land Securities, Marks & Spencer,
Mars Incorporated, Microsoft, Nestlé, Nike, Inc., Nordea Bank AB, Novo Nordisk, Pearson PLC, Philips, Procter
& Gamble, Proximus, RELX Group, Salesforce, SAP, SGS, Sky pcl, Starbucks, Steelcase, Swiss Post, Swiss Re,
Tata Motors, UBS, Unilever, Vaisala, Voya Financial, Walmart and YOOX Group.

U
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Climate Change, Paris Agreement, and Korea

Yongsung CHO
KOREA University

FIGURE 1 | GLOBAL FINAL ENERGY SHARES BY SOURCE IN 2013

MODERN
RENEWABLES

78.3%

NUCLEAR POWER

source REN21-2015.

http://www.pulseheadlines.com/greenpeacess-energy-revolution-proposals-2015/6356/
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Source: https://twitter.com/pro_arithmetic/status/759815157010751488 (2016.09.19)

% of Japanese and South Korean energy consumption from coal over the last half century

— Japan
= South Korea

e

20

% of primary energy consumption

U U 1 1
1970 1980 1990 2000 2010
Data: BP  Figure: @ CountCarbon

South Korea’s power demand increased by 162% over the period 1990-2013 and is
dominated by coal-fired (45% in 2013) and nuclear generation (26% in 2013) (IEA, 2014).

Current status of Korea

* Fossil fuels accounted for about 66% of energy supply in 2014.

* Nuclear energy with 15%, but renewable energy only 1.1%

* Of renewable energy, bio fuels and waste energy accounted for about
73%, followed by hydro energy at 12% and solar power with 7.4%

* Question: Why Korea has such a low renewable energy share?
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, Korea (MtCO2e)
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National Targets

* BY 2020: 30% below BAU

« By 2030: 37% below BAU (536 MtCO2e)

e 229% reduction below 2012 GHG levels.

* actual mitigations of 25.7% + purchase of global carbon credits (11.3%),

leading to a restriction of emissions to 536 MtCO2e.
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Yearly Target Emissions based on Roadmap 2020 & INDC

- National Greenhouse Gas Emissions Reduction Roadmap 2020 INDC (2015.6)
(2014.1)

‘14 ‘15 ‘16 ‘17 ‘18 ‘19 20 2020 2025 2030

BAU 694.5 709.0 720.8 733.4 747.1 761.4 776.1 782.5 809.7 850.6

Target 659.1 637.8 621.2 614.3 604.4 585.4 543.0 - - 535.9
Emission (632.0)

Reduction 5.1% 10% 13.8% 16.2% 19.1%  23.1% 30% - - 37%
rate (25.7%)

Source: National Greenhouse Gas Emissions Reduction Roadmap 2020 (2014.1) and the 2030 South Korea to GHG
Mitigation Goal to 37% from BAU (2015.6)

Difficulties : K-ETS

* K-ETS launched in 2015 to provide 525 local companies with
opportunities to reduce carbon emissions through selling leftover or
buying shortages of emissions rights.

* However, companies are reluctant to sell their leftover emissions
rights, which can be rolled over to the next year.

* Why? Solutions?
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Government actions

* The Cabinet on Feb. 2016 approved plans to hand over responsibility for the
nation’s emissions trading scheme to the Office for Government Policy
Coordination, and changed an ETS rule to make it easier for emitters to
meet their targets.

* But, the market was oversupplied in the first year (2015).

* Change of roll : MoE =» Ministry of Strategy and Finance

* Tasks: setting up & coordinating plans on emissions quotas, as well as controlling the
emissions rights market.

Change : New Energy Industry Promotion Plan

* Ministry of Trade, Industry and Energy (MOTIE) unveiled a detailed
investment plan on July 5, 2016 to promote the "new energy
industry" as Korea's next growth driver.

* The gist of the investment plan is that

* invest a combined 42 trillion won ($36.6 billion) into new energy businesses
by 2020

* including renewable energy, electric vehicles (EVs), energy storage systems
(ESS) and smart grids

* aims not only to fight climate change but also to nurture a new export industry
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* To develop and promote new energy industry, 30 trillion won (71%) is
slated to be spent on the construction of renewable energy power
plants with a combined power generation capacity of 13 million
kilowatts, equivalent to that of 26 coal plants.

* To speed up renewable power plant construction, MOTIE will raise
the "renewable portfolio standard (RPS)" to 5% from an earlier target
0of 4.5% 1n 2018, and from 6% to 7% in 2020.

* Incentives will be offered to solar power producers utilizing ESS,
which will double the ESS market to 600 billion won by 2020.

* Deregulation measures

* to allow solar power generators to sell electricity to individual and corporate
customers via the Korea Power Exchange.

* the opening of the power generation & supply market =» draw more private
companies into the new energy market~

* The long-term investment goal is to develop these new energy
companies into exporters.

* Pairings will be sought with Korean financial institutions and public energy
giants (i.e., Korea Electric Power Corp.) to help new Korean energy ventures
tap into overseas markets.
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Key issue

* Can we sustain the economic development without further

construction of nuclear or coal power plants?

* Energy conversion
* Sustainable energy — renewables

* Decentralized technologies
* Material recycling & reuse

* Ecologically based land use planning

* Forest conservation
* Sustainable agriculture

* Redirection of economic development toward an
environment-friendly industrial base
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Current Status and Issue of
Japanese RE Policy at
Central Government Level

Japan-Korea Renewable Energy Symposium
Tuesday, August 23 2016

Jeju Peace Institute

Takuo Nakayama, Ph.D.
Assistant Professor, Graduate School of Economics,
KYOTO UNIVERSITY

Position of Renewable Energy in
Japan

* FUKUSHIMA ACCIDENT (3.11, 2011)

* Serious damage

 Cabinet decision of “Strategic Energy Plan”(April 11
2014)

* Japan will review from scratch the energy strategy
* |t mapped out before the Great East Japan Earthquake

* Japan will minimize its dependency on nuclear power

* Needless to say, that is the starting point for rebuilding
Japan’s energy policy
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FUKUSHIMA ACCIDENT also
revealed

* Frailty of power supply system

* |ssue of wide area grid operation

* Effectiveness of regional decentralized energy
system

After stopping Nuclear Power
Plants in japan,

* Dependence on fossil fuels has increased more

* 90% of power supply are depending fossil fuels
imported from foreign countries (primary energy
base)

* This situation is not sustainable
1. Energy Security
2. Global Warming countermeasure
3. Fuel costs burden
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Introduce of Feed-in Tariff: FIT for
renewables

e Started in July 2012

* RE generations (including conventional hydro)
exceeded petroleum-fired power generation in
2014

* 12.2% of total generation
* Conventional Hydro: 9%, Other RE: 3.2%

* GOJ (Government Of Japan) has accelerated the
introduction of renewable energy as far as possible
three years since 2013 followed by continuous
active promotion (”Strategic Energy Plan”, p.21).

Increasing Renewable Energy
Capacity in Japan

(10MW)
4500 +

4000 -
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Sy Annual rate of growth 2
3500 - Wind 339%
B Biomass
3000 - o

B Geothermal

2500 “—u small Hydro — Annual rate of growth =
2000 T Annual rate of growth — N N
1500 7M
1000I..III"1I|1
s00 g
R et 1 o, e 5 S B S el Wi e e o, S Source:
2003 2004 2005 2006 2007 2008 2009 2010 2011 2013 2013 2014 &= MET]
%  Except Large Hydro RPS System ___ sumsoowerbomsksen [0 00 i
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Long-term Energy Supply and
Demand Outlook

* [ssued by METI (Ministry of Economy, Trade and
Industry) in July 2015

* 2030 Energy Mix Perspective
* RE: 22-24% of 2030 total power generation
* 13-14% of primary energy supply

e Japan proposed 2030 global warming target

* FIT law revised under 2030 Energy Mix
* Submitted to the Diet on May 25, 2016

Points of Revised FIT Law (2016)

1. Revise the authorization system

2. Change the FIT price setting method

3. Change the FIT electricity buyer to grid operator

4. Revise exemption of tariff system for heavy
power consuming industries
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1.Revise the authorization system

FIT authorization system up to
now

* RE generation operator can get FIT authorization
before grid interconnection request or consultation

* By get FIT authorization in initial phase, operator
are more susceptible to loan

* Problem of the FIT authorized project that are not
start operation
* Business PV projects (560,000)

* Over 310,000 projects are not start operation (as of
Jan.2016)

* Risk of increasing the tariff burden for final consumers
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Authorization System Under the
Revised FIT Law

e Grid interconnection contract is a condition for FIT
authorization

 FIT Authorizations for projects that have not started
generation will expire in principle

=
* It will be easy make RE introduction forecast, then

it will be easy to make policy decision for example
FIT price.

* Effective grid utilization will be available for
prospective commercialization projects

Importance of Grid
Interconnection Contracts

* Delay of grid interconnection contract bring delay
of FIT authorization

* Grid interconnection contract is condition for FIT
authorization

e Usually, grid interconnection contract take with in 9
months

* More than ever, it is important to
1. Grid interconnection contracts are performed without
delay

2. Itis guaranteed to connect to the grid by the grid
operators
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Adding New Standards

e With this FIT law revision, new standards are added

1. Appropriate operation and management,
disposal
2. Compliance with the relevant laws

* e.g. River Act or Forest Act
* FIT authorization of inappropriate project can be expired

3. Start generation within the appropriate period of
time
* FIT authorization of inappropriate project can be expired

Measures for not running
projects

e Business PV projects that do not start operation for
3 years after FIT authorization
1. Reduce FIT price
2. Reduce FIT period

* The Procurement Price Calculation Committee examine
the decision

* Housing PV projects that do not start generation for
1 year after FIT authorization

* FIT authorization expire
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Subject of Authorization System
Change

* Not only PV but also all RE sources

* |t is necessary to focus on the effect of the FIT system
operation
» Offence for funding by FIT authorization become behind

» Adverse effect for RE sources except for PV that have long
lead time

=In response to these issue, FIT authorization
application is available before grid interconnection
contract to shorten the time

* |t is important to create fine-grained transitional
measures not to suffer undue disadvantage for RE
operator

2. Change the FIT Price Setting
Method
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Long Term Vision and Enhance
Investment to RE Sources

 Set the “Target Price” to promote effective
introduce of RE
* One of the consideration to set FIT price

* Aim to promote related businesses’ efforts to reduce
costs

* Enhance the perspective to reveal long-term direction
for cost reduction

* Setting FIT authorization project for a few years
away
* For RE power sources that are long lead time
(Wind, Small Hydro or Geothermal)
* Promoting investment to these power sources

Auction System as a method of
determination of FIT price

 Certain generation facility’s authorization will be
attached by auction

 All RE power sources will be the target in this
revised FIT law

* In the discussion at committees or parliament, It is
assumed comparatively large scale PV facilities in
the mean time

* That is because Japanese high PV system and
installation cost
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Toward Cost Effective PV
Introduction

* Global PV generation cost has halved for 5 years (from
2010 to 2014)

* Japanese PV generation cost is still high

* Committee set 4 options for cost effective PV
introduction

A) Strict use of the current pricing method (Top Runners
Approach)

B) Decide a price reduction rate beforehand, then reduce the
cost

C) Furthermore, it is fluctuated at a price reduction rate
according to quantity of introduction

D) Auction

Optional Choice (Report of the
Committee)

* For Housing PV and Wind
* Option B) is appropriate

* For Business PV
» Should take advantage of the A) and D)

* When we use option D) Auction

* |tis important to consider the introduction of small scale
generation that are core of community based generation
business, self consumption integrated generation of building or
factory

* Aiming for the bid from relatively large scale generation
facilities
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Auction for Small Scale Operator

e Same Pricing over 10kW PV (Business PV
generation) as of now

* Larger scale facilities, cheaper generation cost

* Relatively small capital operator, for example
community based generation operator cannot
make a bid

* Risk that cannot acquire FIT authorization

e German trial auction system for large scale PV in
2015

* Go ahead while confirming whether there is not the
entry wall of community or private operator

3. Change the FIT Electricity
Buyer to Grid Operator
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Flow of FIT Electricity

* Based on proceeding electricity system reform

 FIT electricity buyer is changed from retailer to grid
operator (after the enforcement of the revised FIT
law, in April 2017)

* FIT electricity that grid operator buy will be sent it to
wholesale market

* Under full liberalization of electricity retail business

* There is a risk that FIT electricity purchase application
concentrated in the specific retail company

* Power producer and supplier have merits
* They can raise electricity from the market

Role of Grid Operator and Electric
Retailer

* On the midway of Electricity system reform
* Generation and transmission have not unbundled in
Japan yet
* It is inevitable to secure the neutrality of grid
operator to ensure the reliability of FIT system
* Guarantee purchase FIT electricity
* Grid interconnection contract

* Electricity Retailers are required to change their
over 44% retail electricity for non-fossil
* Demand of FIT electric procurement becomes higher
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4. Revise Exemption of Tariff
System for Heavy Power
Consuming Industries

Clarification of Target Exemption
Company

* Nowadays, heavy power consuming industries are
exempt to pay tariff

* Depending on application
* Up to 80%
* Half of this exempt tariff are levied from consumer and
small and medium-sized enterprises

* The reason was to “reinforce of the international
competitiveness”
e at the time of FIT law establishment

* Example of exemption company
* which does not match the reason
* which does not meet an energy saving standards

-53 -



The Role of Central and Local Governments, Related Companies and Citizens

Conclusion

Evaluation of FIT System Reform

Japanese Energy-Mix Plan in 2030
* RE: 22-24% of total power generation
* To be one of the basic power supply

* |tis necessary to install capacity for
* PV: more than twice
* Wind, Geothermal, Biomasses: about three times

This system change is to cope with the problems that are revealed
FIT operation from July 2012

* Inevitable for sustainable introduction of RE under FIT system2727
FIT: Raise the foreknowledge of the investment collection by
buying electricity with fixeg prices

* Promote the investment, promote introduction of RE

Too frequent system reform has minus effect for investment for
RE

* In terms of stability of the system or predictability
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Recent Developments of
Korea’s Renewable Energy Policy

Dr. Chang Hoon Lee
2016. 8. 23.

[&_ ; Korea Environment Institute
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| Renewable Energy Use

w? Renewable Energy Supply hare in TPes)

=—Share of RE

==Share of RE excl. WasteE
12%

~==Share of RE excl. WasteE, Hydro & Fuel Cell
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Source: MOTIE(2015), Statistics of New and Renewable Energy.

*  Definition of Korea’s ‘New & Renewable Energy’ :
RE(IEA) + Waste Energy (mostly industrial waste gas) + Large Hydro + Fuel Cell

| Renewable Energy Use

w? Renewable Energy Supply
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Source: MOTIE(2015), Statistics of New and Renewable Energy.
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| Renewable Energy Use

w? Renewable Electricity

= Share of RE
= Share of RE excl. WasteE

~==Share of RE excl. WasteE, Hydro & Fuel Cell
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Source: MOTIE(2015), Statistics of New and Renewable Energy.
* No data available for electricity generation from waste energy before 2011

| Renewable Energy Use
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Source: MOTIE(2015), Statistics of New and Renewable Energy.
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| Renewable Energy Use

w? Main Drivers of Recent Development
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* PV : new addition of capacity of 1 GW per year in 2014-2016
*  Wood Pellet (imported) : co-combustion in coal-fired plants

| Renewable Energy Use

w? Capacity target of renewable electricity
2015 2020 2025 2035
Annual
Category Installed | Share(% | Installed Installed Installed .
Capacity ) Capacity Share(7e) Capacity Share(3%) Capacity Sharc(74) || BERESEE
PV 2,221 24.6 6,184 346 11,010 434 17,504 44.6 10.9
Wind 732 8.1 3,588 20.1 5,884 232 12,785 32,6 15.4
Bio 173 1.9 193 1.1 193 0.8 193 0.5 0.5
Hydro 1,759 19.5 1,779 10.0 1,804 7.1 1,854 4.7 0.3
Ocean 260 2.9 835 4.7 835 33 1,025 2.6 7.1
Waste 2,788 30.9 2,938 16.4 2,968 11.7 2,968 7.6 0.3
Fuel cell 781 8.7 1,450 8.1 1,788 7.0 2,034 5.2 4.9
Coal IGCC 300 33 900 5.0 900 3.5 900 2.3 5.6
Total 9,013 17,867 25,381 39,261
Source: MOTIE(2014), The 4" New and Renewable Energy Plan
| 8
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| Policy Framework - RPS

w? RPS Target

* Mandatory for power producers with installed capacity over S00MW
(18 firms in 2016)

year 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

target, 2012 20 | 25 |30 |35 |40 | 50 |60 | 70 | 80 | 9.0 | 10.0
target, 2015 20 | 25 | 30 | 30 | 35| 40 | 45|50 | 60 | 70| 80 | 9.0 |10.0

(No extra PV target from 2016)

2012 2013 2014 2015 2016
2012 276 591 907 1,235 1,577
Target (GWh) 2013 276 723 1,156 1,577 1,577
2014 276 723 1,353 1,971
2012 220 230 240 250 260
Corresponding
. 2013 220 330 330 320
New capacity (MW)
2014 220 330 450 450

| Policy Framework - RPS

w? REC Weight
REC Weight Energy sources & Types
12 ~100kW
1.0 On general land 100kW~3,000kW
0.7 3,000k W~
PV 1.5 . o ~3,000kW
On existing buildings
1.0 3,000kW~
1.5 Floating facilities on the water
1.0 Plants for own use
0.25 IGCC, Waste Gas
0.5 Waste, LFG
10 Hydro, onshore wind, bio-energy, RDF, Waste gasification, tidal (with existing
embankment)
1.5 Wood biomass, offshore wind (grid connection less than 5 km), water heat
Non PV 2.0 Fuel cell, Current
2.0 offshore wind (grid connection longer than 5 km), Fixed weight
1.0~2.5 geothermal, tidal (with existing embankment) Variable weight
5.5 2015
5.0 ESS (connected to wind power) 2016
4.5 2017
| 10
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| Policy Framework - RPS

w? RPS Implementation

2012 2013 2014
PV 276,000 734,820 1,390,359
Target(REC) (A) Non-PV 6,144,279 10,161,737 11,515,072
Total 6,420,279 10,896,557 12,905,431
PV 264,180 697,461 1,332,922
Performed(REC) (B) Non-PV 3,890,047 6,627,400 8,745,429
Total 4,154,227 7,324,861 10,078,351
PV 95.72% 94.90% 95.90%
B/A Non-PV 63.31% 65.20% 75.90%
Total 64.70% 67.20% 78.10%

* Penalty for Non-fulfillment : less than150% of the market price, considering the
reasons etc.

| 11

| Policy Framework - RPS

w? REC Price — Spot market

300,000

250,000

150,000 W/ \\

e
- /\—./

50,000

0 L e B e e B e e L B e e e e e B e B B L e B e e B e e B e e L s s m s

TS S S SR N W W S S SR N S A S S SR SO A SF SR Y
NN N VN G A U R RSN S S N S RS AR N RN R

=o=PV(Won/REC)  ===non-PV(Won/REC)

e REC market is unified since Jan.2016.

| 12

- 62 -



Jeju Symposium for Promoting Renewable Energy in Japan and Korea

| Policy Framework - RPS

w? REC Contract Market for PV : Price and Volume

250,000 250

200,000 x 200

150,000 = 150

100,000 — N1 — — — 100

50’000 e — [ E— E—— i - 50

T T T T T T T T T

2011 2012 2012 2013 2013 2014 2014 2015 2015 2016
Fall  Spring  Fall Spring Fall Spring Fall Spring Fall  Spring

Contract Volume (MW) —&—Average Price (Won/REC)

* Mandatory for 6 big power producers (with capacity over SGW) to buy RECs in
a bidding system in a 12-year constant price contract : 300MW per year
* Prefer the small scale PVs : at least I150MW for the capacity less than 100kW

| 13

| Policy Framework - RPS

w? PV Revenue (REC price + SMP)

PV Revenue : REC price + SMP

600,000

500,000 A=
300,000 *

200,000 M
100000 W

S O D X o v O O
Y 97 5T HT 0T Y Y
NSNS R NN

P> S

Voadx A0 A2 D K LY LY L0 5% Vo> i
NN A ARG AR RN N

'\/
i SMP —&—Large-scale PV(REC Weight 1.0) Small-scale PV(REC Weight 1.5)

*  SMP(System marginal price) : wholesale electricity price

| 14
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| Policy Framework - RPS

w? LCOE of PV
<Table> LCOE of Small scale PV
Category Unit 2013 2015 2020 2025 2030 2035

Investment Costs | 1,000KRW/kW 2,500 2,365 2,060 1,794 1,562 1,360
Technical lifetime Years 20 20 25 25 25 25
Fixed O&M 1,000KRW/kW 49 46 39 32 24 18
Load Factor % 15.5 15.5 15.5 15.5 15.5 15.5
LCOE KRW/kWh 197 186 148 127 108 91

<Table> LCOE of Large Scale PV

Category Unit 2013 2015 2020 2025 2030 2035
Investment Costs | 1,000KRW/kW 2,100 1,981 1,713 1,481 1,280 1,107
Technical lifetime Years 20 20 25 25 25 25

Fixed O&M 1,000KRW/kW 49 46 39 32 24 18
Load Factor % 15.5 15.5 15.5 15.5 15.5 15.5
LCOE KRW/kWh 171 161 128 109 91 77

| Challenges

«? Air Pollution : Environmental Performance Index 2016

OVERALL RANK
80 OuUT OF 180

| geknren

; \

. closa
|| METRICSFORTHE
. ENVIRONMENT

;ﬂ

OVERALL SCORE
OuUT OF 100

NAME OF INDICATOR SCORE RANK 10 YEAR CHANGE

©% Health Impacts 65.93 103 1.2%
Air Quality 45.51 173 77.15%
@ Water and Sanitation 95.11 35 -21%
@ Water Resources 93.15 19 8.87%
€D Agricuiture 57.8 133 8.89%
€ Forests 74.42 32 0.11%
€D Fisnheries 58.47 33 2.01%
m Biodiversity and Habitat 69.34 126 -0.53%
e Climate and Energy 62.39 83 0% | 16

- 64 -



Jeju Symposium for Promoting Renewable Energy in Japan and Korea

| Challenges

w? Air Pollution : OECD Better Life Index 2016

Current well-being in Korea

SUBJECTIVE INCOME AND
WELL-BEING e WEALTH

PSR 10BS AND
L SECURITY

6 S : 0 EARNINGS

Indicators

Air pollution @ CIVIC ENGAGEMENT ;
AND GOVERNANCE (=) /engagement
29.1 micrograms

'WORK-LIFE
@ oauance
Rank:

SOCIAL
38/38 - CONNECTIONS
Water quality © wousine
77.6% eoucation ()

AND SKILLS

Rank:
26 /38 I s ©

STATUS ~=~Korea

o ENVIRONMENTAL
QuUAULITY

| Challenges

w? Air Pollution : Health Risk

Premature deaths from exposure to particulate matter and ozone

(Number of deaths caused by outdoor air pollution per year per million people)

@2060, non-linear ®m2050, insar + 2010, based on GBD

2000

1000 |

500 |

| Korea

OECD Pacific Rest of Europe & Asia

Source: OECD(2016), The Economic Consequences of Outdoor Air Pollution

| 18
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| Challenges

w? Air Pollution : Trend reversed

Observed Annual Mean Concentrations over SMA

PM10 [ugim3]

80

60

40

20

IIII!IIIIIIIIIIIIII
lllIIlIlIlIlIIIIllI

802 ppb]

B
—e— —o

o 1 i 1 i I i 1 i L i 1 i 1 i L
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: S.Kim et. al. (2016)

*  New Measures (2016.6)
— From diesel to electric or hybrid cars
— Shut down of old coal-fired power plants

| 19

| Challenges

w? Climate Change : INDC

Korea’s INDC

*  37% Reduction from the BAU level : 850.6 — 535.9 (MtCO2eq)
e 11.7% of 37% by using international market mechanism

900

Historical emission (UNFCCC)
------ Reference 2015 (BAU) Emissions
Copenhagen pledge

5 INDC 37% Reduction - R

600

500

MMTCO,2

400
300
200

100

0
1990 2000 2010 2020 2030

Source: NRDC(2015), Paris Climate Conference South Korea
| 20
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| Challenges

w? Climate Change : INDC

Greenhouse Gas Emissions in BAU (Mtco2eq)

] 2013 2030

Energy total 606.2 738.9
Energy Industries 274.7 333.1
Manufacturing & Construction 182.1 239.1
Transport 88.3 104.1
Other Sectors 56.6 54.1
Fugitive emissions 4.6 8.4

Industrial Process 52.6 75.6

Agriculture 20.7 15.5

Waste 15.0 20.7

Total CO2 Equivalent Emissions 694.5 850.6

Source: 2013 data from National Greenhouse Gas Inventory Report of Korea 2015,
2030 data (estimated) from Y. Cho(2016)

e Limited reduction target for industry: 12 % reduction from the BAU level
— More pressure for the energy sector
— From Coal to Nuke, LNG, Renewable Energy?

| 21

| Perspectives

w? How much of Renewable Energy?

* Higher RPS target for 2018~2020 as a response to PM issues
mainly to compensate for earlier shut-down of 10 old coal-fired plants (3GW)

year 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
target, 2012 20 | 25 |30 | 35| 40| 50 |60 | 70 | 80 | 9.0 | 10.0
target, 2015 20 | 25 | 30 | 30 | 35| 40 | 45| 50 | 60 | 70 | 80 | 9.0 | 10.0

target, 2016 5.0 | 6.0 | 7.0
*2016 target from : MOTIE(2016.7), Measures for New Energy Industry and Improved Regulation.

* Is it not too low to set 2035 RE target as much as 11% (13.4% of electricity supply)?

100% —
Share of Renewable Electricity 2014 (OECD Renewables balance)

80% =

60% |

40% B =

ol i | ﬂmﬂﬂﬂ
S A RN RN EE NN ENRNENNTN NN
> © © T ¥ © > 0 c ®© > o O > o o clizle v o Y T lo
2 @228t a=5c22¢cs 22 g 2E g EY LGN TSEE T3
T 2 5§ &8 & 5 6 g'o 25 3 3 8 ¢ $ & 8 ¥ 3 8 x 2 < ® o|3lk = s 65 2 5 £ls
o] S5 ®™ S £ = o U an > £ ¢ 39 2 5 8 9 0 C ¢ S|l o 2 s 2 ¢ 4|
o 9 I o 8 o c =2 o5 = = O &£ 2 £ =2 012 s L 2 Sl 3F T w9
= Z N YV 2 N O @K = L o = e £ 2 > © o w o 3
a = A (%) O] 4 o < < ol 3 < T
2l o =
2 = i~ - Cl B 5] <
[} 7] © S 2 2| z s}
=z > - 2 > 9]
o c ] d L
v )

N
N

|
(o)}
g
|



The Role of Central and Local Governments, Related Companies and Citizens

| Perspectives

w? How : Is the RPS enough?

* A very weak diffusion of the small-scale facilities
- The market mechanism of RPS is too complicated to a private household

Installed Capacity of PV in 2014 (kW)

347,022

259,451
229,549

10~50kW  50~100kW 100~1000kW 1,000kW~

19,166 3,189
I

1~3kw

3~10kW

* A Re-Introduction of FIT for small scale facilities is in discussion.
* But in avoiding windfall profit caused by an artificial tariff setting in traditional FIT

- Volume-dependent tariff setting analog to German FIT(2014)

- Setting the tariff similar to market price of REC & SMP of the last year or the last quarters

| 23

| Perspectives

w? Who pays for more Costs of RE ?

* A main reason of switch of FIT to RPS in 2012 : an unclear financing mechanism
— no automatic transfer mechanism of more production costs of renewable energy
to consumer price of electricity (contrary to German and Japanese cases)
— More costs of RE was paid by the ‘Electricity Industry Fund’ which is
financed and limited by a surcharge(3.7%) of electricity tariff
— A big concern of the government about the case in that the subsidy for RE is not fully
covered by the fund

* Electricity consumer price is a regulated price in Korea
— RPS implementation costs of electricity producers are paid by KEPCO, the sole
electricity retailer, but the consumer price is not automatically adapted so much,
but regulated by Ministry of Strategy & Finance
— Electricity price stability is a very high priority of the government,
not only for private consumers, but also to back up the competitiveness
of Korean manufacturing industries

* Regardless of RPS or FIT, an automatic pricing and transfer mechanism of more costs
of renewable energy is indispensable
— to ensure a more expansion of renewable energy financially
— to have a demand management effect additionally

| 24
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Thank you

chlee84@kei.re.kr
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ONE LESS NUCLEAR POWER PLANT
SEOUL SUSTAINABLE ENERGY ACTION PLAN

‘? SEOUL METROPOLITAN
GOVERNMENT 1

“To'proactively resp6nd to energy crisis and climate change;
- Produce and save energy™ = = =
equivalent to'the output of one nuclearpower plant.

April 2012.
Phase™l.

One Less Nuclear Power Plant

August 2014.

Phase 2.
Seoul Sustainable Energy,Action Plan

Energy Generation
| Unit : 10,000 TOE |

Energy Efficiency
| Unit : 10,000 TOE |

Energy Saving 83
74 | Unit : 10,000 TOE |

Transport;

change
nergy Consumption Quota
T T

1 r 1
11 12 '13 '14.6 11 12 13 "14.6 11 '12 '13 2'14.6
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$éouls Global Earth{{Hp (fCapital.City12015

-

L |

Seoul earned a reputation as a global green city and global recognition

<One Less Nuclear Power Plant> <One Less Nuclear Power Plant> < Eco-mileage Program > < PV policies>
WWF WGBC UN C40-SIEMENS
National Earth Hour Capital Climate Action Winner of ‘Fostering participation Winner of
Leadership Award In public policy’ Category ‘Green energy’ Category
WORLD GREEN 7 ) ) -
{9 BUILDING COUNCIL ‘\’1 M 1O CITY CLIMATE
¥ Government Leadership Awards Q“r/\\‘l/ CITIES LEADERSHIP
CITY CHALLENGE e i UN Public Administration Programme SIEMENS AWARDS
[13 H
Energy-saving rooted Benchmarked by provincial governments, Global cooperation
in daily lives” as a local energy policy model for climate action

- (00 G0 O G
EMERRF AN-SEeE
axans L G 6]
A¥ S 0®.., ICLE! World Congress 20|5

— (1)

8- 12 April 2015 - Seoul, Republic of Korea

"712 OfiLd2] B4 2030,

< Covered by a Taiwanese media > < Gyeonggi Province Energy Vision 2030 > <2015 ICLEI V_V°”d Congress>
(January 21 2015) (June 25 2015) (April 112015) 5

ONE LESS NUCLEAR POWER PLANT
SEOUL SUSTAINABLE ENERGY ACTION PLAN

Generation
Effici.ency Electricity
Saving Self-reliance Rate GHG Emissions
4m-TOE cut 20% 10m-ton cut

& &

million

By 2020

Transition to ‘Energy Independent City’

- Promote energy-independence, sharing and participation -
- Purse High energy-efficient Society -
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Power Self-reliance Rate

1%

Production - Efficiency - Saving

103%

GHG emissions cut

101%

Progress

T

Target

(As of late 2014 )

- Power generation : 852GWh
- Energy demand cut : 1,866GWh

| Unit : TOE |
900,000 930,000
Efficiency
Sa\;ing
866,000
Production
[Target] [Progress]

| Unit : 1,000 ton CO. /eq |

2,017k

2,000k
Efficiency

Saving

Production

[Target]

1,888k

[Progress]

5

Seoul Declaration

I

With support from 100 cmes

Wi’

ICLEI World Congress 2015

SUSTAINABLE SOLUTIONS FOR AN URBAN FUTURE

Seoul Action Plan

vy -

35 cities newly joined Compact of Mayors

Promise of Seoul

A total of 3,049 delegation members from 316 cities in 91 countries participated
A bridge toward a new climate regime(POST-2020)

Built momentum toward the UNFCCC Climate Conference (COP21)
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ONE LESS NUCLEAR POWER PLANT
SEOUL SUSTAINABLE ENERGY ACTION PLAN

eﬂﬂ:u—'-.?. @

A al&;[

Key Progresses

‘? SEOUL METROPOLITAN 7
GOVERNMENT

olar City T
eoul
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" “3?"37‘

1 o o o o s oo AAAAAAAS

o oy R pybiic e AAAAAAN Prvate
mm@@L@ i Buildings Znsaan Schools AAAAAAAN Buildings E™ Micro PV
10 o o o AAAAAAAN

1y oy o o o

am 41.4 &~ 12.1 aaaaanaan 32.1 15.6

Enough to power 34,000 households

% PV Power generation capacity in Seoul

- Power generated for 3.5 hours per day

- Households with a monthly average
power consumption of 312kWh

03 04 05 06 07 08 09 10 11 12 13 14 15 7

Expansion of PV installations

1,325 places / 1,007kW (‘15.1 ~9)

Expand PV installation subsidies
(households — all buildings including public buildings)

Build PV landmarks to raise public awareness

<PV on bus stations> < PV on soundproof walls > <Hybrid Security Lights>

PR : PV panels on display, pilot PV installation etc.

< Official Solar Map Website > < Lotte Hi-mart Outlet > < Street Vendors >
() Mgy a9y oy w2
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o«

O~ Civic Fund (August 2015)

KB Seoul Solar Power Plant Investment Trust

- Maturity : 3 years
(Minimum USD 879, Maximum USD 8,791)
- Total : USD 7.25 million

- Holders : 1,044 persons
% Average investment per person : USD 6,938

- Invest in installation of 4.24 MW PV power plants,
and the profits will be shared by the holders
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Noeul Fuel Cell Nowon Resource
Power Plant (1s5.10) Recovery Facility¢1s.11~) .

Capacity : 20MW Recover heat from waste
Electricity : 163GWhiyear incineration to get heat sources
Heat : 91,900Gcallyear MOU signed for waste recovery

777 A e e AN,
Seonam Water Recycling Center

Sewage Heat
Recovery Facility
(15.10)

Capacity : 30MW. Capacity : 32Gcal/h

Fuel Cell Power Plants
(15.10~)

Raise civic fund
to engage citizens in
energy generation

SMART GRID
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Urban Smart Grid Project

- Shipjasung Villiage : 310 smart meters, PV power capacity of 18kW
- Dongjak Hyundai Apartment : 400 smart meters, PV power capacity of 5k\W

University of Seoul
created a remote air conditioner control system

[System Diagram]

._ Operation Sever PC
Seoul Urban Smart Grid Project I
ON/OFF Control

Selective installations of DDC Ethernet Temperature Control
systems required for
Concentrator

. . . i T ture lock
Seoul’s pilot urban smart grid project l Z= Zigbee emperature foc
Group Control
« TOC (Total Operation Center) ‘
= Schedulin
- AMI (Advanced Metering Infrastructure) = \/ > g
= t = 7Zigbee l Priority Control
- ESS (Energy Storage System) Controller repeater =719 ‘
- EV(Electric vehicle) Charging System FC l_ - d_ = ] \/
- EMS (Energy Management System) -
=5 5 g =
- PV, Fuel cell and other renewables : { I ’ = <-*]

Air Conditioner Air Conditioner 15

Introduced at two energy independent villages (Sept. 2015)
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Lighthouse Project

Construction of small - medium energy efficient model houses for PR

Model houses that include passive elements, energy production and monitoring systems
Four energy efficient model houses to be built including daycare centers and senior citizen community centers

Develop a manual for the model houses, and share and promote the results

Insula.tion Three-pane Air tight heat recovery Monitoring
Materials windows construction ventilator PV System

= g e T D m——

Building Energy Management System(BEMS)

Introduced at Seoul Seo-buk Hospital on a pilot basis
rced environmental impact assessment requi

EMS on new large b

. g | b ' ¥ -
r 'I}W Energy-efficient LED AptomaticallyERulEEd

g [ BEMS
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LU LT L L L
sess  sese  Seee

sess  sene  aeees  sens  selve

LED Replacement
in.Public Buildings

Establishment'of a-Special'Purpose Company
for LED replacement,

LED replacement in Public buildings
with private fund

(15.3~12) 93,000 units

LED replacements at subway stations
By Seoul Metro,

Seoul Metropolitan Rapid Transit Corp

7 210,000...

PV-run LED traffic signs

at Children Protection Zones
(‘“15.8~11)

1,970,000 v

20
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Improve Eco-mileage Program
1,706,000 members /339,282 TOE saving14.7~15.9)

Focus resources on actual energy savers

Link GHG reduction and energy welfare improvement

[Expanded standards for provision of incentives]

% Incentive beneficiaries 70,000 people(Current) — 120,000 people (Expected)

| Changed Standards |

Energy savings Incentives

Over 5%, less than 10% 10,000 mileages

Over 10%, less than 15% 30,000 mileages

Over 15% (Same as before) 50,000 mileages
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Virtual Power Plant
Trade Saved Electricity

23

Incentivize electricity saving by buildings during electricity peak
Reduced electricity bills and incentives (3~4 times)

Direct benefits : Profit making by selling saved electricity + Indirect benefits : Reduced power costs

<Seoul> <Intermediary> <Power Exchange>

Sell saved power Bid saved power

Support for Contract
registration For
Power saving
Profit allocation Payment provision

Registration and Operation of First ever local “virtual power plant
17 public buildings, a total 5SMW registry — 34,000,000 won in profits(‘15.6 ~9)

OFF,

Progress made by Public Sector spread toward the Private Sector
Identify new businesses on top of current businesses with a total capacity of 5MW and increase the capacity to 10MW

Turn household buildings like apartments and green campuses into high energy consuming buildings
o \

%"" :
\
\
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Welfare Is Shri; %
Seoul Energy Welfare Civic Fund

Civic-led Sustainable Fund Fund Raising Target by Year
Citizens take the rein in mobilization, 3000 6'?[?1?Ilion
management and administration of the fund 2500 &
== Fund Raising
2000 - i
1500 - y
Managed
by Citizens 1000 -
UsD
500 4 176,835
0 =
'15 '16 17 '18 '19~'20
Fund Raising Fund Management  Allocation * Administration Fund Expansion
M\ 7\ 7\ 7\
N \J \J \J
Raise funds in ways that spend ‘Secretariat’ Promote energy saving by the E’ro(;/isions f((j)r t?ﬁ energy—tpoortwill
profits from energy generation, + poor by offering micro-PV panels, Fe ;nﬁ un tler e':”cgjrren syz ec;nt,
efficiency and saving in improving ‘Decision-making Body’ LED bulbs, and BRP services ! “rl‘ da ";fa '°”r‘]"" h e ezpa” edto
energy welfare for the poor + instead of monetary support 'nCT et dosedw ?h ave eetn "
“Volunteer GI’OUD' neglected unaer the presen 2S)é5 em.
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USD 193,000 / 16,254 persons

Amount of fund raised and number of citizens invest in the fund
(June ~ September 2015)

Launch of ‘Citizen Board for Seoul Energy Welfare Civic Fund
And Youth Volunteer Group
Management Committee consists of 20 experts in energy welfare, law and accounting

Youth Volunteer Group composed of 45 college students promotes the fund

< Launch of Citizen Board (7.15) > < Onbichumi Street Campaign (7.18) > < Fundraising March at Mt. Namsan(9.12) >

Energy Independent Villages,
living examples of Seoul’s Energy Policies

‘Increase the number of Energy Supermarkets’to 13
Run ‘renewable energy tour programs’

Cut an average energy consumption byjtheienergy independent villages:by:8:5%

Disseminate Energy Independent Village.Design Manual ﬁ
Bang-a Gol

Energy ﬁ Dodeuul Byul Village
Independent3 5 :

Villages

21 New villages in 2015 Sangol Village @

Shipjasung Village

{n) il '
. : ~ @Hansol Solpark

Ssangyong Platinum Noble
Seongdaegol Villageﬁ’b
Saejaemi Village r
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Promise of Seoul
Taking actions
against climate change B/

Sustainable climate
&
Environmental city

Sustainable Climate & Environmental City

GHGs emission by 20 million tons by 2030

1.17 million people sign in One person One ton less CO, (‘15.9)

Energy

A low-carbon, high energy-
efficiency city

Air Quality

A city with clean and safe air

Transportation

A Low-carbon and green transport
city

Resource Circulation

A recycling city where resources
circulate

Water

A resource-circulating city that minimizes
water waste and recover rainwater

Promise of Seoul
Taking action against

climate change
Show your love for the planet,

show your support for Seoul
5
-

An Eco-city with a rich and harmonious
biodiversity

Urban Agriculture
Urban farming practiced in daily life

Health

A healthy city,with strong preventative
and adaptive capacity to*healthrrisks

Safety

A safe city with strong capacity: to
respond to climate disasters

Urban Planning
A Climate Resilient Cityl
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ONE LESS NUCLEAR POWER PLANT
SEOUL SUSTAINABLE ENERGY ACTION PLAN

People are our energy

©
A) SEOUL METROPOLITAN 31
GOVERNMENT
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Renewable Energies in Rokkasho

August , 2016
Yoshihito IWAMA
Shinmutsu Ogawara Inc.

Rokkasho Village in Aomori Prefecture

AOMORI Prefecture [\\

City

Population:10,598, Household: 4,702 North to South:33km, East to West:14km
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Local Food in Rokkasho Village
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Rokkasho Village fosters continued cultural exchanges, sports
exchanges and a homestay program with Yangyang, South Korea.

The Rokkasho International Education and Training Center offers
several events and activities, including French, German, Korean
and other language classes, and cooking classes.

Korean New Year Experience
with Kayoung !
W What : Let's cook “Tteok” and play Korean
games!
W When : January 24th (Sunday)
11:00-14:30
W Where : Central Community Center
W Who : Junior high school students
(max. 12 participants)
W What to bring : Beverages, Apron

 Youth Scccer Exchange Progrom between Rokashe Vikage sl Yengyang Coarty, = W Fee : Free 4
Souh Kovea Kayoung's Lecture at the high school
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Wind Farms in Rokkasho Village

The Rokkasho Village is windy throughout the year. Harnessing its characteristic, a lot of
windmills are introduced(92 windmills, 145,350kW, 23 storage batteries).

Mutsu-Ogawara Wind Farm (2003~ ):Cosmo Oil etc.

-To operate 21 windmills with total generated electricity of 31,500kW

-Equivalent to the amount of electricity that is consumed by 16,600 Japanese standard households
in one year.

Rokkasho-Mura Wind Power (2003~ ):Japan Wind Development

- To operate 22 windmills with total generated electricity of 32,850kW

-5 large capacity storage batteries (2M NaS (sodium sulfur) batteries) with 12,000kW

-Equivalent to the amount of electricity that is consumed by 17,300 Japanese standard households
in one year.

Futamata Wind Development (2009~ ):Japan Wind Development, Idemitsu Kosan

-To operate 34 large windmills, with total generated electricity of 51,000kW

=17 large capacity storage batteries (2M NaS(sodium sulfur) batteries) with 34,000kW
- To transmit a fixed amount of power, few energy losses and excel in durability

Mutsusakae Wind Farm (2014~ ): Aomori Wind Development etc.

- To operate 5 large domestically-made turbines with total generated electricity of 10,000kW
-Equivalent to the amount of electricity that is consumed by about 5,000 households, or the total
number of houses in Rokkasho Village

Fukkoshi-Daichi Wind Power (2015~ ): Japan Wind Development, Maeda Corporation
- To operate 10 windmills with total generated electricity of 20,000kW
-6 large capacity storage batteries (2M NaS (sodium sulfur) batteries) with 12,000kW
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Introduction of Windmills in Japan (as of 2015.3) Rokkasho Village accounts for approximate 40% of
windmills in Aomori prefecture.
Prefecture Total wind power | The number of - -
output (kW) windmill * Stabilized wind
Total (£E ) 2, 936, 306 2, 034 - Strong wind
. ==l
1 . Aomori ( BFHFER ) 363, 763 229 . Wide grassland _(pasture)
2 . Hokkaido(dti&3& ) 319, 361 289
+ Low Natural Disaster Risk (earthquakes, lightening,
3 . Kagoshima(BER B ) 255, 415 155 hurricanes) (earthg 9 9
4 . Akita (FAEHE ) 208, 599 143 , , o
x - Existence of high-voltage transmission lines of Tohoku
5 . Shizuoka(&2 & ) 158, 330 92 Electric Power Company and so on

* Source: NEDO . )
+ Understanding by local resident

«Wind Rose -Wind Condition Curb -Low Natural Disaster Risk

™ -
20

Few Lightning Strikes
(1/6 of Tokyo)

= N

Off the Path of
Most Hurricanes

Probability of Earthquakes
Above Scale 6- by 2044

TR mls < "
R T R ™) L2343567 0000112
Stabilization Windy
- summer: from east Probability of over 4m/s wind
+ winter: from west =about 80%
* Source: Rokkasho Village Office * Source: Aoimori Cloud Base Corporation

Planned Wind Farms

Max 500MW of wind farms (far more than 100 new windmills) have been planned/prepared in this area.

(Examples)

Kuroshio Wind Farm:Hitachi Power Solution, Yokohama-Town

-To operate 14 windmills (in ,Yokohama-Town, Noheji-Town) with storage batteries (in Rokkasho Village)
-To generate electricity of 32,200kW

-Equivalent to the amount of electricity consumed by 15,000 Japanese standard households in one year
*The construction started in April of 2016.

Hitachi Zosen Wind Farm

*To operate 18 windmills with storage batteries
-To generate electricity of 61,200kW
-The construction is scheduled to start in 2017Fy.

Rokkasho Offshore Wind Power Generation: NOMCOG&CO. , Rokkasho Enginiering etc.

-Planned to operate 32 windmills
- To generate electricity of 80,000kW
*The construction is scheduled to start in 2016Fy.
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Solar Parks in Rokkasho Village R ,
In order to generate electricity efficiently by solar power, it
, . is important to have sufficient hours of sunshine during
The Ene One Solar Park (2013 ~ ) : Saisan, Shinwa || the day as well as not to operate at excessively high
Energy temperatures.
+ 14,336 solar panels placed at the site area of 53,353
+ Annual energy production is 2,400,000kWh, Eqivalent to the =Rokkasho Village
amount of annual power consumption by 650 ordinary homes. -Not long duration of sunshine(1,600h~1,700h/year)
- In wintertime, the height of frame and angle of solar panels are :same as that of German cities
adjusted to fit snowy conditions; 1.2m for minimum ground =Cool summer .
clearance and 30°angle of solar panels. -One land owner (Shinmutsu Ogawara Inc.)

Eurus Rokkasho Solar Park (2015.10 ~ ) : Eurus Energy
-+ Total AC output capacity:115MW
- The amount of the power consumption by about 38,000 general households
+ The CO2 reduction : about 70,000 tons a year
+ 513,000panels

- 253ha tract (equivalent to about 50 Tokyo Domes ;the largest domestic solar power plant currently operated in Japan)

Rokushu solar energy power generation system (Rokushu Jyouzou Koubou )

*Aomori Prefecture is the number one producer of Chinese yams(Nagaimo) in Japan. Great effort was put into research on
how to produce delicious shochu (Japanese alcoholic beverage) from Rokkasho’s Chinese yams.

*Rokushu Jyouzou Koubou manufactures "Rokushu’ premium shochu from the Chinese yams that are a specialty of
Rokkasho Village. Rokkasho Jyouzo Koubou too has had a solar energy power generation system installed on its premises
and commenced operating it in April 2012.

-Each of the two units has a rate capacity of 10 kW, making
for a total of 20 kW.
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Kamikita Rokkasho Solar Electric Power Plant (will be completed in February of 2017) : Sojitz Corporation

-lyasaka-daira site in Rokkasho Village
- Total AC output capacity:51MW(The total amount of electric power is equal to the amount of the power
consumption by about 19,000 general households. )
- Constructed with approximately 270,000 panels made by LS Industrial Systems, Co., Ltd. of Korea

=143ha tract equivalent to about 29 Tokyo Domes

Solar Power for Resident

Rokkasho Village Office’s subsidy (From 2012Fy) : total 31 of houses (174.43kW)
(48, 000JY/1kw)

Aoimori Cloud Base
('E' (' \ﬁ) Tokyo Rokkasho-mura

NG SRR e 45E e URT e NIT -
300

-Datacenter opened in January of 2016
-The largest datacenter in the Tohoku district of Japan 250
*Latest high-performance IT equipment requires higher |
cooling capability.
=The world’s first datacenter that combines free air
cooling and snow cooling 100
*Use no (compressor-based) air conditioning =9
*Achieve world-class power efficiency

1501

)
3 4 5 6 7 8 9 101 12

84% of Year is Under 20°C

Free Air + Snow Cooling System Image

Indirect Free Air Cooling System

Advantages Over Direct Free Air Cooling:
+ Less Humidity Control Necessary
* No Dust of Odor Problems

Temperature At Freeze
Control Unit Cirouit

L
T e

External Intake Airflow at
- at
Air

Lih 4

Free Air Cooling Unit

I
Server
Room
1

Water Pump

12
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Floritech Japan

Floritech Japan, which is built on Toyota Motor Company owned land, annually produces about 4 million flower pots in the
largest flower greenhouse in Asia. It features the ‘tri-generation system’, which effectively uses CO2 that is ordinary emitted to
the atmosphere as well as a cogeneration system from which electricity and heat are produced.

*The generated electricity is used to light the greenhouse.

- The waste heat produced in power generation is used for heating.

-CO2 accelerates photosynthesis in flowers.
-The amount of CO2 discharge is annually reduced by about 900t by introducing natural gas and tri-generation.

The training center regarding wind power plants

In order to improve service expertise to handle all types of wind turbines, EOS Engineering & Service Co., Ltd (subsidiary of
JWD) established training center and intensively train staffs at the training center.

+ Trained people operate and maintain a lot of wind power facilities all over the nation of several wind power companies.

= Aomori Prefecture Office promoting operation & maintenance business including related human resource development in
the area of renewable energy industries and other industries. http://www.21aomori.or.jp/windpower/institution.html
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Rokkasho Village smart grid demonstration experiment (2010.9~2012.7)

> the efficient use of energy in Rokkasho Village, Aomori A blackout occurred in the Tohoku
according to the electric power situation of the region area including Rokkasho Village
(power and transmission, demand and supply balance,
telecommunications infrastructure, climate efc.) after the Grgat East Japan
> Main_Particigants : JWD, Toyota Motor, Panasonic, Hitachi Earthquake in March, 2011, but
+ residents(6 JWD’ s employees’ houses) the electric power kept being
oWind farm - JWD srl]Jpplled in t.r:jedJWD s ofﬂge and
®Solar panels (100 kW): Hitachi the smart grid demonstration
® Private line (approximately 8 km, 6.6 kV power cables houses.
& optical fiber): JWD U
(independent from the electric power grid ) -supply hot water and so on,
®Smart meter system: Hitachi -make many onigiri (rice balls) for
® Storage batteries (NAS batteries 100-kW class): JWD ;
\ ) \ village people
®Plug-in hybrid vehicle: Toyota m
® Charging stand: Toyota , o
®HEMS: JWD, Toyota and Panasonic. -JWD' s employees keep living
® Control Center: JWD, Hitachi

15

Eco Education

Obuchi Elementary School / Minami Elementary School

Solar panels on the school building Small windmills in the play ground

16
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Other Energies

- Hydrogen Energy

OAomori Prefectural Office and Rokkasho Village Office have been considering introducing hydrogen
energy system using renewable energy which would supply electricity and heat with the function of
storage of electricity including emergency response.

OMain issues to be addressed are cost reduction and increase of efficiency of energy system as well as
increase of people’s awareness.

- Utilization of geothermal energy

O Underground heat pipe snow-melting system

O To melt snow on the pavement in the new town

17

Japanese Government
I Obstacles to be overcome for sustainable development

FIT Price( ¢ /kwh)

* Source : METI (June, 2016) == Wi o
“Reduces Cost Germany | 97 8.9
for France 9.2 10.6
Post Fit Brit.ain 12.2 16.5
generation China 7.8-9.7 14.3-15.8
Japan 18.3 22.5

(CAPEX & Maintenance)

* Source : METI (April, 2016)

To Realize
PV Century

Harmonize
with
Local residents
& Community

Challenges
for grid access
& integration

18
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Vision & Smooth Implementation of Regulation by Local Governments

Geothermal
power

Local Resources & Profitability (locally produced and consumed)

Attachment by Local People/Government || Local People/Government as users/showcases | -

20
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GETTING

To
AOMORI
CITY
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10

21

Many Thanks
for your attention!

22
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The Role of Citizens
in the Gene

Jiwon Ha, Ph.d

President

Ecomom Korea

’ £comoM greenstarha@naver.com

WWW . ecomomkorea.org

Part 1_ P o RN
We areaSmall Country

-}- ;
|
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Korea is a country with its unique culture, but no.oil or gas.
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Industry Households

Price Price

*Koreq. G . Mank County .o |Mank Cownty oo
- Lowest

Energy Pn’ee—mOE D
7

1 @] Korea 0038 | 1 (@] Korea 008
2 §hAusala 0081 | 2 o] Mexico 0089
3 EEUsA 0068 | 3 |[@) Canada 0095
4 [#)Conada 0010 | 4 P Austala 0038
5 @l NewZesland 0011 | 5 BE USA 0116
5 & Estonia 003 | 8 [ France 0157
G Sweden  0.0% = Finland 0175
&3 Swizerland 0.102 s Noway 0178
() Fance a8 3 w 0199
E K o ® Jpan 022
@, Japen 0154 L) ray 0283
L) nake 025 8 Germany 0325

Average among Average among
OECD countries 0.107 OECD countries 0.156

Average annual growth of energy consumption*

(Unit: %)
2.83

-1.15 -1.22

= 0

Korea  Germany France UK NETE us. OECD
*From 2000 to 2012

Source: International Energy Agency

As a result, we have consumed a lot of energy without any
guilt.

- 107 -



The Role of Central and Local Governments, Related Companies and Citizens

We were laid back as we thought nuclear energy would provide
solution to our problems.

B ecomem

Part 2.
Warning
from the EARTH
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%) RADIOAGTIVE FALLOUTAV
T o0jeme e e L

4 150/Rems
- 75/Rems
s

Nuclear Meltdown
Japan  Fukushima Daiichi Plant

Y USNRC

BREACHED REACTORS

Earth now sees the disastrous effects of our own invention.

PACIFIC DEADZONE

Heavy reliance on coal is making the air life-threatening.
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Energy consm*nption is accelei

rating the glob

At first,
we targeted short-term profit & cost-effective economy.
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Now,

§ The MERS virus

Main symptoms

O © @ rowemmmwooyion
» Fever, cough, shortness
of breath, breathing difficulties

B

symptoms, kidney failure
® Clusters of human-to-human

MERS-CoV transmission have been found,

Middile East Respiratory Sy . ity

Coronavirus:

Family of common viruses

affect humans and snims, @ (@)

inchuckng the SARS virus which

killed nearly 600 2003

,Orimm«:wzon o

» ot seen in humans before

environmental diseases are making people unhappy.

> An analysis published in

Sesfiavek

of the virus jumping directly

from a comel to 2 human

pul

Feb 2014 of blood 301

from fary camets

1992 - 2010 found evidence

of MERS going back two decades
AP

Part 3.
Beginning with a Small Change
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United States and Europe h
energy. _

\

PHOTO:; KiM STEELE/GETTY IMAGES
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However,
Korea confronted dilemma with it geographlcal limitations.

B o _
s e ik

8,00

.....

e Ground.
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a Duckam Village, Junbook city

T ——

= [ ]
= s
) o -
T i ——

air-conditioner/heating system is run by thermal energy.

Sungdaegol Village, Seoul

The village stores and uses solar energy as a source of heating in the
winter season.
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Solar Village, Yondae Island

150kW of Solar energy is delivered to 48 houses, which reduces 56 Ts
of CO:z everyday.

B ecoman

ﬁ Carbon-Zero Postal Office, Gyung-gi

This energy-zero building achieved 72% decrease in overall energy
consumption, and $11,000 profit followed by the CO2reduction.

B ecomam
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a Geothermal Subway, Seoul

-
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Subways in Seoul are making use of the thermal energy from
underground(-180m) to operate air-conditioner and heater.

B ecomem

Part 4.
Facing a Challenge
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Total Energy Supply in South Korea
Renewable Energy

5.2%
|| ||”|| Wastes
\ ‘M.HI% (LI AL 65.8%

Source: Korea Energy Economics Institute
(As of April, 2016)
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Lack of Understanding

Excessive Heating in Winter

- 118 -



Jeju Symposium for Promoting Renewable Energy in Japan and Korea

amm

\/

S
D
S
S

e

Education!

44,
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% Education Center
< Environmental Health Institution

WWW . @comomkorea.org

 Ministry of "

Part 5.
Education for
Our Future

'} Planting Mangroves,
> A Philippines, 2016
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a UN Youth Environmental Conference
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UN simulated debate to give globally acknowledged
resolutions on today’ s sustainable issue.

Borrow the Earth Camp
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Eco-Edu Seminar

Understanding the concept of sustainable development
through a series of meaningful activities and teamwork.

Overseas Workshop

A

College Eco-mentors go overseas
(i.e. Shanghai, 2016) to build global network and discuss
ideas regarding the environmental solutions.
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. Brunch Academy for Parents

LcomoM

WWW.ecomomkorea.org
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NETWORK

Citizens’ and Regional Initiatives

towards 100% renewable energy in
Japan

Yosuke Toyota (Kiko Network)
toyota@kikonet.org

Transition of Renewable Energy
Polices in Japan

@Subsidies to new energy sources

e “Act on the Promotion of New Energy Usage "in 1997
— Subsidies for introducing renewable energy.

@Renewable Portfolio Standard(2003~2012)

e “Act on Special [\/Ieasures Concerning New Energy Use by operators of
electric utilities = in 2003

- Obligation for electric utilities to supply a certain amount of renewable
energy electricity

®Feed in Tariff(2009~)

* The Excess Electricity Purchasing Scheme for photovoltaic power started in
November 2009 to promote the use of photovoltaic power.

* Act on Special Measures Concerning Procurement of Electricity from
Renewable Energy Sources by Electric Utilities in August 2011.

* For solar, wind, hydro, geothermal, biomass, obligated electric utilities the
procurement of renewable energy electricity at the procurement price
and period established by the government

- 127 -



The Role of Central and Local Governments, Related Companies and Citizens

Outcome of the feed-in tariff in Japan

« Rapid introduction of PV since 2012
— 2011 power ratio 1.4%, 2014 3.5%, 2015 4%
— Decline in the price of solar power
— Grid parity in Japan

« PV system cut summer peak demand

— 5.7% of the 2015 summer peak demand was covered
by PV and wind

— Average of 8.7% in the day of maximum demand in
August, in which 25% was supplied by Kyushu Electric
Power Co.

« Reduction of CO, and fuel costs from fossil
fuel

— reduction of 0.20 million CO,-t and fossil fuel cost 0.5
trillion yen

Changes in Renewable Energy Capacity

in Japan
(BETEIRILF—F KREKDR) CLERETROHER]

Bkw
3500

Year on Year 32%
3000
Annual Average

2500 Growth Rate of 9% =9
Annual Average

2000 GrOWth Rate Of 5 % / .y
/,/ B Wwind
B Hydro
1500
E = B B B m B B B B mceothermal

wo -t 0 - & -~ . . . 1 = [WBiomass

soo ———A— B B B B

U__-Illlllllll_

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 R

HEEHERE - ‘:D

[ T fll e SR T

RPS
" N - s > E
;;Eéggggu ;;Eggﬁ.ﬁf;fﬁ?}iﬂﬁﬁ . AEKNEE. t&m%twﬁt‘:%ﬁﬂ - RPSHIE - EE i I K013 EE DB EERIZ201453 8 R ETORT
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PV installation rates of core
agents

(B3] XKIBAREOZFETER (@H~A—R)

Installation by local
businesses is 22%

Local business
" Prefecture of Companies
" Metropolitan Area of Companies
M Others

HE : BKE [SERORIEN(CHSITIBERIIILF—BADS D ICHT IRTRIRES

How renewable energy should be
utilized

« Renewable energy is a regional resource

« Taking advantage of renewable energy can
lead to regional development

« Contributing to sustainable development of
local communities, such as energy self-
sufficiency and activation of regional
economy, can be expected

—Utilization of renewable energy by citizens
and local entities will lead to regional
development
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Case of Shimokawa-cho in Hokkaido

e Current population 3,500. During
peak, over 15,500 population.

* Minus 20 degrees in winter
— 90% of the land is covered in forest.

— Shimokawa Town is focusing on
sustainable forest management
(FSC, Woody Biomass utilization).

— More than 60% of heating in public
facilities use wood fuel

— Fuel equivalent of 16 million yen
was used for supporting child care

Employment creation through energy
self-sufficiency

Forest management Local circulation

Wood Boiler

District heat
supply
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Case of Nishiawakura village in
Okayama prefecture

Current population 1500

95% of the land is covered in
forest.

In which more than 849% are
the artificial forests of cedar
and cypress.

Activities for Energy self-
sufficiency

— Replacing the small hydropower
plant(290kW).

— Heat supply by utilizing wood.
Firewood boiler

— Citizens’ Co-owned Renewable
Energy Power Plants

Raw material of firewood boiler

Case of Obama Onsen Energy in
Nagasaki

with the 30 hot springs throughout the town
producing over 15,000 tons of water per day
that can reach temperatures as high as 105 C.

100 million tourists visit during peak time but
has decreased to 400,000 people.

Years 2002 ~2005: as a result of the opposition
from members of hot spring district, plans to
install hot spring power generation by the town
was cancelled

Discussion among counterparts resumed thanks
to the assistance of Nagasaki University

Launched the Obama Onsen Energy in 2011 by
Nagasaki University and members of Obama hot |

Blio stk

spring districts Y T
LT

Obama geothermal power plant was completed
in 2013.
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Benefits of energy independence
of the region

e Fuel costs which has been flowing to overseas remain
local

e Regional money circulates to not only resource
suppliers and energy producers but also to
maintenance agency and local banks

e RE projects and energy efficiency projects produce a

. variety of jobs in the region.
Job creation

e More than 6.5 million people worldwide was employed
to renewable energy-related jobs

Gather peoPIe e Regional image is important for companies.
and e Working in a good environment relates to motivation

e Population has been increasing in Shimokawa Town
and Nishiawakura.

companies

Japanese Municipalities are Passing Basic
Ordinances to Promote Community-Led
Renewable Energy Development

« Since the Great East Japan Earthquake in March
2011, local governments across Japan have been
passing basic ordinances related to the promotion
of renewable energy.

« The laws mainly cover building awareness on
renewable energy and stimulating the growth of
private businesses.

« It have been enacted in More than 20 local
goverments. Ex) Konan, Shinshiro, Sumoto, lida,
Takarazuka, Odawara, Kyoto-prefecture
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Konan's ordinance on the utilization
of local renewable energy

« Konan's ordinance on the utilization of local renewable
energy went into effect in September 2012. The city
views renewable energy as a community-owned
resource, and is the first municipality in Japan to adopt
the concept of community control in the development
of renewable energy resources.

« The concept's aim is to facilitate self-directed efforts in
development.

« Since Konan's ordinance was passed, the number of
local governments that have established similar
ordinances has been increasing.

HE# TR —LAR—D &Y

Ordinance for renewables-based
sustainable development in Iida

« Iida, which passed its own ordinance for renewables-
based sustainable development in April 2013, became the
first city in Japan to create "community environmental
rights”.

— These rights entitle its citizens to preferentially utilize energy

generated from renewable sources as a collective property for
building the community.

— The city is creating a mechanism to support such activities as part
of a joint initiative between the public and private sectors.

— Through this mechanism, the city will provide support to various
citizen-led entities engaged in developing the community through
renewable energy use.

HE SR TR — LAR—D XYMERL
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What is Citizens’ Co-owned
Renewable Energy Power Plants ?

« Citizens’ Co-owned Renewable Energy Power
Plants are community-based and installed
cooperatively, and a desirable measure to
promote renewable energy.

— It occupies a certain percentage of funds
from citizens and local.

— Citizens and local people are involved in the
decision-making process

— Profit is returned to citizens and community
in some way

— Have vision and prospects

15

Scheme of Co-owned Renewable
Energy Power Plants

“
.
o*
*

— power sales
""" selling

( \ Dividend
PV. Wind, Investment
Renewable H Funding |
energy Organization
facility Investment
—
Donann
Fee Management

Loan - Repaymient

Financial Ground tissue
Institutions
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Trends of Co-owned Renewable Energy

Power Plants

Year 2015
over 800

Doubled in years 2012~2015
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Trends of Co-owned Renewable
Energy Power Plants

« Capacity expansion of PV systems

— Increased to over several hundred kW and MW
plants.

— Also greatly reduced kW unit cost by expanding

- Take advantage of the bank loan
— In recent years there has been an increase for
companies to get a loan from the bank.

— Regional banks and credit unions, such as by policy
Finance Corporation, ABL (Asset-Based Lending) is
expanding.

18

- 135 -



The Role of Central and Local Governments, Related Companies and Citizens

Trends of Co-owned Renewable
Energy Power Plants

« Establish partnership with local governments

— Japanese Municipalities are Passing Basic Ordinances to
Promote Community-Led Renewable Energy Development

— For example, in Kyoto-city, lzumiotsu and Takarazuka has
supported policies of community power projects.

« Advance coordination with co-op

— Renewable energy business by co-op is expanding but
there has also been business collaborations between NPO
and co-op

— In the Kansai region, there has been several CREPP
established borrowing the roof of co-op

— In recent years, the energy business of co-op towards the
liberalization of the electric power is accelerating.

19

Cooperation between Fukushima farmers and NPO
Fukushima Ryozen Co-owned Solar Power Plant

- Farmers suffered a
great damage as a
result of nuclear power s«
plant accident in

Fukushima

- Creating a renewable et .} -
energy power plant to S % ﬂEDz;ggEE#l%-ﬁ
support Fukushima onet PR ELE-BERRA

farmers.

— 20 million yen was _
collected from citizens. Installing a solar power of 50kW

in Fukushima in September 2013.
— 2% of revenue devoted
to Fukushima

reconstruction fund.
20
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Izumiotsu Shiomi Co-owned Solar
Power Plant

« Osaka prefecture’s first co-owned power plant in
collobration with the government.

« rent the land for free from Izumiotsu.

« Recruitment through the TV trust of 19.2 million yen.
« 100,000Yen/Share. Annual interest 1.2%

« Installing a solar power of 50kW in May 2015.

Community Happy Solar
produced by The Tokushima Regional Energy
KEXRERZERTATFHNEEEERLET

BB N PRI 5
Y=S=CEH

St - BR{EDERES [Ad&&] #RELEW.
HIOEB Y- —ADFMEEROBVWCIKHAZT -
EERpoFAERE. COV-S—EEm
USEHFOBERERERNET

E R+ .
BEfeMox

« Funding though donations
g | ek 101175

iz : and bank loans.

b3 ) P \ wEc==p | Pt . .
Hrp | 8A 1805 « Sending crops as appreciation
o to donors.

-ammkam_&momu ;amm:xnail-ﬁtucus:v. ° = =

= . Use of eIe_ctr|C|ty sa_les

Hr¥HwEEwWEAAE S . RERCEEL 4. (FEEab) revlenues IS deCIde In the

region. 2
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Framework for 100% renewable
energy

« Make concept for regional energy vision

— To analyze the current situation, set up the short-and long-
term goals, the strategy.

— Important to involve stakeholders in the region
 Become renewable energy producers

— Local governments and citizens to produce energy.

— become investors and shareholders, the small
investment to fund for renewable energy
promotion.

— We were able to select a power company from April
2016 in Japan.

- Encourage the environment, society and
economy at the same time
— Activation of the region is contributing to work on self-reliance

KIKOPR®™ Contact Us

Kiko Network
Chief Researcher YOSuke Toyota

Kyoto Office

#305 Takakura Bldg. Takakura-dori, Shijo-
agaru, Nakagyo-ku, Kyoto 604-8124,
JAPAN

TEL. +81-75-254-1011

FAX. +81-75-254-1012
E-mail. toyota@kikonet.org
URL. http://www.kikonet.org/
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Renewable Energy and Regeneration of
Regional Communities:
Comparison of Citizens’ Consciousness
in Japan and Korea

NOBUO Shirai

HOSEI UNIVERSITY
INSTITUTE OF SUSTAINABILTY
PROFESSOR
Ph.D.

TABLE OF CONTENTS

Background of the Research
Perspective of the Research

Purpose of this presentation

B ow N e

Methods of the survey on Citizens’ Consciousness in Japan
and Korea

5. The Expectation to Regeneration of Regional Communities
through Renewable Energy

6. The comparison of the Answers by Gender and Age

7. The Factors of the Expectation to Regeneration of Regional
Communities

8. Consideration toward Regeneration of Regional Communitis
Summary and Future Issues

- 141 -



The Role of Central and Local Governments, Related Companies and Citizens

1. Background and Purpose of the Research

(1) Situational changes concerning Renewable Energy (RE)

O Large capital make large RE stations in local areas due to FIT
O Conflict and divisions between regional subjects and RE stations
O New possibilities through full liberalization of retail electricity sales

(2) Necessity of goal setting by regional subjects

O What are the goals of making RE stations for regional subjects?
O What measures are necessary to achieve the goals?

(3) Necessity of research that contributes to regional decision-making

O Theoretical framework for structural regeneration of regional communities,
and tools to check the status of sought goals with respect to structural
regeneration

O Understanding the Citizens’ Consciousness and Reflection in the measures .

Providers of RE stations in regional areas

local government inside the municipality ||| GGG -
private company inside the municipality _ 412
private company outside the municipality _ 410

residents inside the municipality [l 116

local government outside the municipality . 50

Solar power generation 923
third-sector inside the municipalit 37 Solar heat utilization 71
pality [l Wind power generation 185
joint enterprise inside the municipality [Jj 28 ~ Small-scale water power generation 113
Biomass power generation 117
civic joint capital inside the municipality l 21 Geothermal power generation 15
Snow and ice heat utilization 19
individual outside the municipality ] 21 Underground heat utilization 13

0 200 400 600 800

Note: The survey was conducted from May through July 2014.
1,371 people responded for a response rate of 78.8%.

Source: K. Fujii and H. Yamashita, A Study on the Actual Conditions of Renewable Energy Use in
Japanese Municipalities, Hitotsubashi Economics Vol. 8 No. 1, January 2015
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2. Perspective of the Research

Building a Theoretical Framework for
Structural Regeneration
through the Renewable Energy (RE)

v v
Case Studies of Regions that Comparison of Citizens’
have integrated RE projects |4 Consciousness
in Japan in Japan and Korea
A 4 I
Building Checklists for the Comparison of Citizens’
Regeneration of Regional Consciousness
Communities through RE in lida city and Konan city
I |
v

Extraction of Social Technology
for the Regeneration of Regional
Communities through RE

:

Guideline for the Regeneration of

Regional Communities through RE ¢

Building a Theoretical Framework for
Structural Regeneration

What are the goals of creating RE stations for regional subjects?

energy risk management
climate change mitigation
security/safety in emergency

D.

citizens’ vitality

Fair and A.
Equitable, Autonomy
Environmental of Energy
symbiosis

C.
Independence Dialogue,
of Regional Network,

Economy Innovation
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Typification of regions in creating renewable energy stations
Solar power generation O Biomass heat utilization
. Small-scale water power generation
O Wind power generation

] A
arge
° Nikaho O ‘
Ichiki-kusukino ir—--_____-'\_/l-_i-é;_%_[;‘___;_-_-_-_-_i
Size of
Odawara :
station lida O
Nishiawakura O‘
Konan
| Guiyo i Ueda
Small v N Y JX?.---__I‘
< >
Few Many

Degree of integration

3. Purpose of this presentation

(1) Understanding the citizens’ consciousness of the expectation
to regeneration of regional communities through renewable energy

O Clarify the features of Japanese and Korean consciousness
by the Comparison

O Especially, the comparison of the Answers by gender and age

O Analyze the factors of the expectation to regeneration
of regional communities through renewable energy :
risk perception for climate change / energy /natural hazard,
evaluation of residential area, ideas for environmental problems

(2) Consideration toward regeneration of regional community through
renewable energy by Citizens” Consciousness
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4. Methods of the survey on Citizens’
Consciousness in Japan and Korea

Questionnaire survey outline (Main survey)

- Japan survey Korean survey

Samples Website monitors 3,640 persons Web monitors 1,404 persons
Between 20’s and 60's Between 20’s and 60’s
Stratified random sampling: Stratified random sampling
7 areas X2 gender X5 age 3 areas X2 gender X5 age

Percent of A. Numbers of e-mail sent: 104,655 A. Numbers of e-mail sent: 6,430

responses B. Numbers of responses: 15,921 B. Numbers of responses: 1,701
C. Response rate (B/A) : 15.2% C. Response rate (B/A) : 26.5%

Survey period  january, 2016

Method Web-based questionnaire survey

of survey We used the service of the Japanese research company, which is able to

conduct the survey at the same time in Japan and Korea.

Note: The sample on Korean is not include the residents in rural area.

But,

* Inthe main survey, | used the ordinal scale. As the results, it
was clear that Japanese peoples selected the medium choice,
and Korean peoples selected the positive choice.

* Because of this, | conducted the additional survey about the
part of the question of the main survey, to get the comparable
answetr.

Questionnaire survey outline (Additional survey)

- Japan survey Korean survey

Samples Website monitors 520 persons Website monitors 520 persons
Between 20’s and 60’s Between 20’s and 60’s
Stratified random sampling: stratified random sampling
2(gender) X 5(age) 2 (gender) X 5(age)
Only residents in Tokyo’s 23 wards Only residents in Seoul special city

Survey period  April, 2016
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©. The Expectation to Regeneration of Regional
Communities through Renewable Energy

As the results of the main survey

Score
0 2 4 6
Autonomy of Energy * %
Dialogue,network * %
Independent of economy % %
Energy risk management % %
Climate change mitigation * %
Security/safety in emergency * %
Citizens’ vitality % %

W Japan N=3,640 M Korea N=1,404

Note: The results of t-test, the asterisks *, ** indicate that the coefficients are
statistically different from zero at the 5, and 1 percent level, respectively.

Korean peoples selected the positive choice. =

As the results of the additional survey

Select the three high-priority

Score

Autonomy of Energy
Dialogue,network

Independent of economy

Energy risk management

*
Climate change mitigation % %
Security/safety in emergency * %
Citizens’ vitality
B Tokyo's 23 wards  N=520 B Seoul special city N=520

Note: The results of t-test, the asterisks *, ** indicate that the coefficients are
statistically different from zero at the 5, and 1 percent level, respectively. 12
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As the results of the additional survey
Risk recognition : Select the three high-priority

Score 2 3

Energy risk

Power outages, save energy % %
Radioactive pollution

Climate change (water hazard) * %

Climat change (Heat shock)

Earthquake * %

Natural Hazard except earthquake

B Tokyo's 23 wards N=520 B Seoul special city N=520

Note: The results of t-test, the asterisks *, ** indicate that the coefficients are
statistically different from zero at the 5, and 1 percent level, respectively.

6. The comparison of the Answers by Gender and Age

Japan

Autonomy Dailog, Independent En.ergy Climate Seourity/ Citizen's
N risk change safety o
of energy network of economy management mitigation in emergency vitality
All 3640 3.76 3.69 3.75 3.91 3.95 4.04 3.82
20's 364 | 3.76 3.70 3.76 3.86 384 (x) | 3.97 3.67 (kx*)
30's 364 | 3.63 (k)| 350 (k*) | 356 (%) | 3.70 (k%) | 3.60 (x*) | 3.76 (k*x) | 3.55 (x*)
M| _40's | 364 | 3.64 ()| 355 (kx)| 3.60 (xx)| 3.78 (%) | 3.78 (#4) | 3.88 (k) | 3.64 (k)
50's 364 | 3.74 3.66 3.71 3.85 3.91 391 (%) | 3.78
60's 364 | 3.67 3.66 3.67 3.87 3.97 4.02 3.79
20's 364 | 386 * | 382 * | 3.83 402 * | 410 =k | 417 % | 397 %k
30's 364 | 3.78 3.72 3.83 3.98 4.02 4.10 3.90
F [ 40's 364 | 3.79 3.74 3.81 3.96 3.99 413 3.89
50's 364 | 3.84 3.77 3.82 4.03 407 % 418 % 3.96  *xx
60's 364 | 387 * | 3.81 * | 390 *x | 4.06 *x* 420 *x* | 429 *x | 403 *x*
Korea
N Autonomy Dailog, Independent Er:ieSLgy S::;nna;: SZZ?;E’/ Cii.:izeln’s
of energy network of economy management mitigation in emergency vitality
All 1404 4.00 3.95 4.05 4.21 4.28 4.28 413
20's 156 | 4.06 4.03 4.00 417 409 (%) | 415 4.15
30's 156 | 4.04 3.96 4.09 4.08 410 (%) | 4.14 3.90 (kx*)
M| 40's 156 | 3.96 3.81 3.87 (x%) | 4.06 4.16 4.15 3.96 (k*)
50's 156 | 417 * | 422 %% | 421 * 4.36 448 x 4.43 440 **k
60's 93 | 3.89 3.85 3.99 4.16 4.30 4.28 4.15
20's 156 | 3.85 3.74 (x*) | 3.97 419 4.34 4.29 4.16
30's 156 | 3.97 3.96 4.06 4.28 4.35 4.35 4.16
F [ _40's 156 | 3.96 3.92 413 431 431 4.31 418
50's 156 | 4.04 4.04 412 4.23 4.40 4.40 4.25
60's 63 | 3.97 3.86 4.05 4.24 4.30 4.35 4.22

Note: The results of t-test, the aster

isks *, ** indicate that the coefficients are

statistically different from zero at the 5, and 1 percent level, respectively.
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7. The Factors of the Expectation to Regeneration
of Regional Communites
Respect to M60's . .
e Respect to JCaor:relspondmg analysis
Climate Sciepce P
change risk to N=3,640
150's M40's
A Resp’ect to
FO' y government
“ 'V
-0.8hange ork B v30's 03
]
WF0's - "m0
= F30's conp Reglonal contribution ratio
3 activity . -
Dimension 1 0.452
7] ]
3_ F20's Natura.l Dimension 2 0.296
S hazard risk
N M : Gendert.age
@ :Expection to region
o O :Risk perception
] ) o <> : evaluation of residential area
Dimension 1 A :ideas for environmentat -
F20's m ) Corresponding analysis
espect to
Energy nature R:s!:)ect to Korea
cience N= 1 404
Clmate ° ’
change Autonomy <kiegional
u Respect to ® activity
, citizen Respect to .
M20'S overnment F60's m F30's
g S | ]
3. ® ' Safet
e 03 EO . Climate oD =50's Y o7
= nergy risk h i<k
S NQworkhange ris B M60's
N O Natural |¥|40'S . . contribution ratio
. o Dimension 1 0.621
hazard risk . Ind Di ion 2 0174
30's Vitality n<>sutry imension .
B : Gendert.age
@ : Expection to region
O:Risk perception
. . 931 : evaluation of residential area
Dimension 1 . .
A :ideas for environment
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Multiple regression analysis
objective variables : The Expectation to Regeneration

Japan N=3640
Autonomy of Dailog, Independent En.erg/ Climate Security/ Citizen's
risk change safety L
energy network of economy e . vitality
management mitigation in emergency
adjusted R—square .367 .380 .380 371 402 .382 409
Natural hazard risk

Risk perception

Evaluation of
residential area

-.022____ [-.038 (¥)

Agriculture, forestry

Industry .034
Respect to science
Ideas for Respect to nature

environmentat [| Respect to government

Respect to citizen

Korea N=1404
Autonomy of Dailog, Independent En.er@/ Climate Security/ Citizen’s
risk change safety o
energy network of economy e . vitality
management mitigation in emergency
adjusted R—square 212 213 214 .204 238 213 193
Natural hazard risk .048 .055

Risk perception Energy risk

008 043

036 065
017 1-0

«) 1-0s4 | 019

Climate change risk

Regional activity

Evaluation of
residential areal

Agriculture, forestr

au
Respect to science m
Ideas for Respect to nature
environmentat |Respect to government

Respect to citizen

8. Consideration toward Regeneration of
Regional Communities

@ InJapan. risk management is the main expectation of
regeneration of regional communities through renewable
energy, especially by females.

Japanese peoples, especially females, have high recognition of
natural hazard risk (earthquake).

In addition, the high respect to nature effects to the expectation
through renewable energy.

@ In Korea, females are not strong actor, male 50’s have strong
expectation to regeneration of regional community through
renewable energy.

In addition, Korean peoples expect renewable energy in terms
of development of industry and science technology.

It is unique point that the high respect to science effect to the
expectation through renewable energy.

18
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@ InJapan, it is pausing that the big outer company build the
mega-solar station in FIT era.
In the post-FIT era, the main issues are changing to
regeneration of regional communities through renewable
energy.

@ InJapan, as the results of this analysis, the main expectation of
residents is risk management, so it is effective to emphasize the
risk management by the renewable energy to gain the
acceptability of residents.

In addition, woman’s participation is necessary to increase the
strength of regional activities for regeneration of regional
communities.

(B On the other hand, energy autonomy and independent of
economic are the important theme.
We must promote various public awareness of the purpose of
renewable energy in regeneration of regional community.

9. Summary and Future Issues

(M The elements of regional revitalization through renewable
energy were set as follows: autonomy of energy,
networking, independence of the regional economy,
energy risk management, climate change mitigation,
citizens’ vitality .

@ The questionnaire surveys were conducted to compare
citizens’ consciousness of the expectation to regional
revitalization through renewable in Japan and Korea.

@ The results showed that the primary expectation in Japan
was energy risk management especially by females, and
the respect toward the nature affected the high
expectation.

@ The primary expectations in Korea were the development
of regional economy and science technology.
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We continue this research plan.

Building a Theoretical Framework for
Structural Regeneration
through the Renewable Energy (RE)

3 v
Case Studies of Regions that Comparison of Citizens’
have integrated RE projects |4 Consciousness —
in Japan in Japan and Korea
Building Checklists for the Comparison of Citizens’
Regeneration of Regional Consciousness
Communities through RE in lida city and Konan city

I I
v

Extraction of Social Technology
for the Regeneration of Regional
Communities through RE

!

Guideline o fthe Regeneration of Regional
Communities through RE

y N
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