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Background

» After East Japan great earthquake
disaster and Fukushima accident in
March 2011, increasing the ratio of
renewable energy dramatically and
promoting efficiency of energy use using
smart grid is imperative regardless
uncertain future of nuclear energy in
Japan.

* Even before Fukushima accident, several
local experiments were undertaken.

* Besides local experiments, central
government also introduces new policies
facilitating renewable energy. For
example, Law on FIT (Feed in Tariff)
system was enacted recently.
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Experiment of TA by Third Party

* QOur research team mainly consists of The University of Tokyo and National
Institute for Environmental Studies to perform technology assessment of
the transition process of the power supply constitution after East Japan
great earthquake disaster.

* The University of Tokyo team evaluating the action at the national level,
funded by Ministry of Environment, is comprised of researchers belonging
to university, a former employee of the Agency of Natural Resources and
Energy, a former employee of the Tokyo Electric Power Company, and a
NGO member.

* The team investigating the problem at the local level consists of members
from the University of Tokyo , National Institute for Environmental Studies,
local governments.

* This research tries to assess based on experts brainstorming and case
studies focusing on energy and related systems, especially focusing on
interaction between local experiments and national strategies.
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Various National Programs on Local Development

* Atthe local level, various experiments have been conducted.
* Eco-model city launched in 2008

— Regional Revitalization Bureau, Cabinet Secretariat selected Eco-model city that challenge
pioneering initiatives in pursuit of ambitious goals and provide support for their
implementation. 13 cities have been selected so far.

— This program asks cities to achieve low carbon societies for which the central government set
national target of 60-80% GHG reduction by 2050.

->  mainly environmental department is in charge

* Next-Generation Energy and Social Systems in April 2010

— The Ministry of Economy, Trade and Industry (METI) selected Yokohama City, Toyota City, Kyoto
Prefecture (Kansai Science City) and Kitakyushu City for demonstration projects.

->  mainly economy and technology department is in charge

* FutureCity Project in Dec 2012

— Regional Revitalization Bureau, Cabinet Secretariat selected 11 cities as FutureCity.

— combining environmental and social sustainability (such as health care for aging society), in
addition to economic sustainability

->  cross-departmental collaboration is necessary
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Findings: local level

(1) Eco-model city program

-Using bio—-ethanol instead of gasoline, power generation
using bagasse (by-product of sugarcane production) MIYAKOJIMA
-CO2 free car society City (55thou)

Low—-carbon model society in symbiosis with the | SHIMOKAWA OBIHIRO City A rural environment model city
norﬂ_\,mfon:t A ; Town (3.900) (170thou.) -0il substitute fuels from cow
- Utilization of fast-growing willow trees as fuel manure compost, etc.
- Introducing area—wide heat producing facilities - Non-tilled cropping
Podo:trian—cuﬁorx urban planning; Low-carbon activities KYOTO City TOYAMA City | The CO2 reduction plan provided by
based on community power (1.47mil) =
- Shijo St. transit mall - control vehicle inflow to narrow local streets {420thou.) ?‘;:ﬂ d!i ng LRT MI twa:w i
= Construction of low-carbon buildings that regain the elegance of old Kyoto - Offering incentives to residents to
- Eco-neighborhood associations, eco-schools, and eco-businesses relocate along public transportation
Low—carbon industrial complex, Low-carbon life style SAKAI . 2
- Introduction of mega-solar (28MW) and large-scale fuel cells City CHIYODA | Energy cfﬁcnnt building '": oity .-
(10MW) and an integrated energy management system (840thou.) City = Energy=saving measures for small- to
- Residential solar power systems (100 thousand households) (45thou.) T£“¢gz“ b""td't"‘s tablish I
- Co ity Cycle System utilizing local industri = ancing project to establish communa
T o e air-conditioning facilities, use of heat
Environmental frontier city in Asia KITAKYUSYU & from spring water
~"Low-Carbon 200 Year Town" utilizing City (0.99mil)
advanced technologies - - Achieving city-wide zero—carbon lifestyle by
-Provision of non-utilized factory heat to utilizing the residents’ efforts to share knowledge,
surrounding areas expanding choices and promoting action
x PR - Expand renewable energy use 10 times by 202
s“:otn "_‘b"b:;"“ '“‘_M"Wg municipality YOKOHAMA City [-Grant economic incentives for high—
pro g envi economy rf
-22 type§f of separation of garbage, hi (3.65 mil) Al
quality of recycling B .
~Turning bamboo to bio—fuel g};‘;‘ATUA) DA City | Introduction of renewable energy and low-carbon
(30thou (110thou.) urban development
Developing a business model for woody biomass I - Promotion of residential district heating system
regional utilization = Utilization of renewable energy by town zones
-Recycling-based forest management YUSUHARA
through production of woody pellets, etc.| Town (5.000) TOYOTA City |Town development with cutting-edge technology,
- Installation of 40 wind power turbines by 2050 (420thou) eco—car life
- = Pioneer installation of advanced environmental technologies in
Self-Sufficient Energy Through Sugarcane l “low-carbon model district”

= Plug=in hybrid car sharing system and creation of solar powered
recharging infrastructure

Source: http://ecomodelproject.go.jp/en/
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(2) Demonstration of Next-Generation Energy and Social Systems

“Demonstration of Next-Generation Energy and Social Systems” program
mainly focuses on the technological feasibility to realize low carbon
societies by applying technological innovations at the district scale.

* Ministry of Economy, Trade and Industry (METI) called for project
proposals for this program and reviewed the submitted proposals in
consideration of the opinions of experts.

* Asaresult, the following areas were selected as “Next-Generation Energy
and Social System Demonstration Areas”: Yokohama City, Toyota City,
Kyoto Prefecture , Kitakyushu City

* |t consists of initiatives such as diffusion of renewable energy, joint and
efficient use of electricity and heat among different consumers, energy
storage to adjust energy supply and demand, dynamic pricing to ask
behavior changes using smart meters, and others.
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(2) Demonstration of Next-Generation Energy and Social Systems

City Outline
Yokohama | ¢ Aims to deploy systems mainly in three areas, which are existing
City urban areas where both new and old houses exist and people actually
live.

* Plans to conduct a large-scale energy management project for 4,000
households, while inviting citizens to participate.

Toyota e Aims to make households capable of self-supplying over 60% of their
City energy requirements by encouraging them to deploy solar power
generation, fuel cells, heat pumps, storage batteries, and next-
generation vehicles.
* Plans to provide detailed support to prompt actions so that people
can maximize the reduction of CO2 emissions from their daily lives
and travel while maintaining the quality of life at a comfortable level.

Source: http://www.meti.go.jp/english/press/data/20100811_01.html
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(2) Demonstration of Next-Generation Energy and Social Systems

City Outline
Kyoto  Aims to apply advance technologies developed in the city, such as an
Prefecture “on-demand power management system” and “power coloring”

(virtual technology), to the demonstration.

* Plans to achieve more efficient energy use throughout the area and
maximize the use of renewable energy by connecting together homes,
buildings and electric vehicles for exchanging necessary data with the
power grid system and using such approaches as local storage battery
control and demand response.

Kitakyushu | * Plans to conduct an energy management project that effectively uses
City regional energy sources through measures such as producing energy
from waste heat and hydrogen available at nearby factories to be
supplied to households and allowing buildings to interchange power.

* Plans to implement dynamic pricing, a scheme to change power rates
according to the regional energy supply and demand balance, and
control home electrical appliances.

Source: http://www.meti.go.jp/english/press/data/20100811_01.html



BEXE fng AES
(Y mbewsnotmo — Findings: local level

(2) Demonstration of Next-Generation Energy and Social Systems

| c EMS Community energy management system (CEMS) YO ko ha m a City
HEMS  invroducedinto | D) . Yc_)kphama City has greater
B e 4,000 homes | S difficulty because they try to
Visualization of power consumption and testing of demand response system introduce home energy
BEMS oo 20 management system (HEMS) into
Bullding energy combined area of % reduction i I
@ SIS 16 million i | Ceemei 4000 existing homes.
Implementation of an integrated BEMS and next-generation BEMS
Other initiatives in this project inzcluodé:o Toyota City
Intr?duction of 2, electric 30 % . .
B e * Toyota City creates new housing

Source: https//wwwtoshlbacolp/csr/en/ zone to reallze smart Communlty

living with next generation

| 3\ q ‘r’f vehicle such as EV&PHV.
i -

o e (vems ) iy * However current regulations do
«—f > {[=55) || | | (EOMS not allow residents to turn on any
= (et BN TN % 1.} electrical devices inside house
o §ET T .
e air=a~ Y SRR T thorough advanced vylreless ICT
o oo systems - regulatory issue.

Source: http://www.toyotaonfront.com
10
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Findings: local level

AES

(2) Demonstration of Next-Generation Energy and Social Systems

Community Energy Management System (CEMS)

Higashida
Cogeneration
(power plant)

Generation Supply and
management demand management. DR({DR IP)

— = @A\
Electricity e v
storage 47 Esimaleofdemand | Supply and
equipment Igeneration Volags conirol demand planning :ey:g:‘

Energy storage management T
& Reverse
Town mega-solar V\
' DR-compatible / DR-compatible DR-compatible DR-compatible
smart meter smart sfore FEMS

smart hospital
W il i 4 M
Tl AN A [ s
A All types of retail stores Factory

] i General
i!l', Heat supply Hospital househokds 3
(- =
Electric automobiles (EV) e
FEMS: Factory Energy Management System (Developed based on materials from Fuji Electric)

DR: Demand Response

Source: http://jscp.nepc.or.jp/en/index.shtml

Kitakyushu City

* |In the Higashida district a special
supply area that uses the power
lines operated by Nippon Steel
Corporation, dynamic pricing to
promote adjustment of the
power consumption by changing
electricity rate has been
performed by the leadership of
Kitakyushu City. However issue of
who coordinate this service after
experiment is not fixed yet.

11



Findings: local level

“FutureCity“Initiative

City of Kamaishi, lwate
{ Population: 38,000)

Shimokawa Town, Hokkaido
( Population: 3,650)

City of Ofunato / City of Rikuzentakata / Sumita Town, lwate
{Population: 67,000)

City of Higashimatsushima, Miyagi
( Population: 40,000}

City of Toyama, Toyama
( Population :417,000)

City of lwanuma, Miyagi
{ Population: 44,000}

City of Kitakyusyu, Fukuoka
{ Population: 974,000]

Shinchi Town, Fukushima
{ Population: 8,110

City of Minamisoma, Fukushima
{ Population: 66,000)

y
wt City of Kashiwa, Chiba
wd { Population: 405,000)

City of Yokohama, Kanagawa
of (Population: 3,692,000}
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Findings: local level

* These experiments tell us that such community scale initiatives make big
impact when they have the backing of business groups such as Toyota
Motor Corporation (Toyota-city) and Nippon Steel Corporation
(Kitakyushu-city) - but the issue of built in bias remains.

* In 2009 Democratic Party of Japan took office and began to plan Future
City program to solve not only energy and environment problems but
super-aging, international competitiveness in city scale.

* Thereafter East Japan Earthquake and nuclear power accidents enhanced
the priority of this program.

* This initiative stresses on the necessity of inter-sectoral project
management and knowledge platform.

cf. Resource for healthcare can be used for energy/ environment

* Regulatory institutional reform has to come with new technology
introduction.

13
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Findings: National level

AES

The ten electric power companies by
service area

North latmude
o
45

HOKXAIDO Electric Powsr Co.
HOKURIKU Electric Power Ca.
-
CHUBU Electric Powsr Co. - TOMOKU Bactric Power Co
The CHUGOKU
Bectnc Power Co.
N\ . Tha TOKYO Electric Power Co.
The OKINAWA \
Electric Power Co.
N 35"
3
o
\ . The KANSAI Bactric Power Co
SHINOKU Electric Powsr Co.
KYUSHU Electnc Power Co.
130" 138" 140" s

Eat L:»-;'us::

Source: http://www.fepc.or.jp/

Though Japan has a population of
over 100 million, it is an island
country and must deal with
power supply risks such as
blackouts by oneself, because grid
is not connected with other
countries (<—>Europe).

The ten privately-owned major
electric power companies have
supplied electricity from power
generation to distribution to the
consumers in their respective
service area.

14
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Findings: National level

m?noi?)n = Photovoltaic * According to the survey by
kWh ® Onshore Ministry of Economy, Trade and
Power Demand Industry (METI), Ministry of the
4000

Environment, wind power
generation and photovoltaic
3000 power generation have a large
introduction potential in Japan.

2000 -  The area with much power
demand has little introduction
1000 - potential of wind power

generation and photovoltaic
power generation.

Hokkaido
Tohoku
Tokyo
Hokuriku
Chubu
Kansai
Chugoku
Shikoku
Kyushu
Okinawa

15
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Findings: National level

Introduction Potential of Wind Power « Areas such as Tohoku and Hokkaido

Generation in Japan away from consuming area have a
large potential of wind power
generation.

A * For dealing with such a supply-
o demand gap, transmission linking

northern part to central part has to
be strengthened - partly the gird
for nuclear energy can be reused.

* As well as setting of the clear
introduction target, a framework to

SIS, share the cost of facilities necessary
KL 9/, 2 “@ for adjustment of power supply and
" e @ Sl a rule to coordinate various
e - il stakeholders are needed for mass

4 introduction.

16
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Findings: National level

Introduction Potential of photovoltaic power generation in Japan
10 thousand kW

M school M leisure facilities m office building
m detached houses apartment house m public facilities

3500

3000

2500 |

2000 ]

1500 -

.
1000 - I - B —
500 .
0 = T ! T T = T ! T - T = T ! T |
\@.’\bo ‘08& & " o{@ \\500 fo&’b\ Qoo@ -\@Q & o"’s\’b
N .
o <0 & © A o 5N LS

* Introduction potential of photovoltaic power generation spreads all over in
Japan, however there is a problem that who should built branch lines to

transmit from run-down fields to transmission line.
17
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Conclusion

(1) Local governments and National mechanism

* Local governments face lack of resources (human resource, finance,
technology).

* Lesson we learnt especially after East Japan Earthquake is that it is difficult for
local governments to facilitate prompt and dynamic actions for revitalization.

* For example, even though Fukushima prefecture declared its goal to create a
society without nuclear power, there is not enough coordination among
several initiatives for renewable energy by different sections.

* Local initiatives are good for diversity of experiment but national mechanism
for supporting local capacity is necessary.

(2) National regulation
* National regulation sometimes makes advanced experiments difficult.

* National regulatory reform need to be conducted responding local
experiments.
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Conclusion

(3) Securing of electric stability and quality

* Many new companies at the local level enter into electric power
enterprises particularly photovoltaic power generation after introduction
FIT in July, 2012.

* Because these new entrants at the local are not responsible for supplying
electricity unlike former ten companies, securing of electric stability and
guality are important problems for central local coordination.

* Experience in Japan so far shows the several challenges for energy
transition, for which national - local coordination measures are
indispensable.

* Further issues for TA - TAs for speed and timing of transition, energy
portfolio - but are they possible?

19



Cf. Deliberative Polling on Energy Portfolio
(2012 July to August)

Opinion Polling by telephone->Deliberative Forum (Polling before
and after deliberation)

Organized by Cabinet Office (Agency for Resource and Energy in
fact) cf. Review role by STS community in Japan

Options: Status quo, Ration of Nuclear 15%, Ration of Nuclear 0%

Criteria: safety, supply security, environment (global warming),
economic cost - enough?

Issues : selection of experts, suitability of RDD (Random Digit
Dialing) for selecting participants- difficulties of reaching to one
member families, those who have only mobile phones

Result: Increase of 0% option

Connection to formal process (Cabinet decision Sep 2012)- Informal
reference to Nuclear 0 Option in 2030's on the condition of further
consideration of international relations especially with US and local
government in siting area relations

Not implemented under the new Administration



— N . Y
-y RN S
< ’ THE UNIVERSITY OF TOKYO

Thank you very much for kind attention.

This research was supported by the Environment Research and Technology
Development Fund (ZF-1201 ) of the Ministry of the Environment, Japan and
SEPP: Sustainable Energy/Environment & Public Policy , and NIES.



