Energy and Electricity
System toward LCS

1. If we cannot go to LCS,...

2. LCS offers higher QOL with
less energy demand and
lower-carbon energy supply

3. LCS needs good design,
early action, and innovations

ASIA-PACIFIC INTEGRATED MODEL

NIES JaPAN

Designed by Hajime Sakai

Junichi FUJINO (fuji@nies.go.jp)

NIES (National Institute for Environmental Studies), Japan

ParisTech side event
27th November 2012, COP18/MOPS8, Doha Qatar L




LCS study by AIM team

1990 start AIM (Asia-Pacific Integrated Model) project
2000 provide IPCC/SRES A1B maker scenario

2004.4-2009.3 “Japan LCS research project” coordinated
by AIM/NIES funded by MOEJ and provide 70% CO?2 cut
scenario by 2050

2006.2-2008.3 “Japan-UK joint LCS research project”
submitted “call for action” to G8 Japan summit

2009.4-2014.3 “Low-Carbon Asia research project”
coordinated by AIM/NIES funded by MOEJ

2010.4-2015.3 SATREPS “Development of Low Carbon
Society Scenarios for Asian Region” especially focused on
Iskandar and Malaysia funded by JST/JICA



Thanks to all AIM friends,
generous support by MOEJ,
and all of you

1st AIM International Workshop on
1-2 February,1996

Asian Modeling Meeting at Tsukuba on 17-18
September 2009

17th AIM International Workshop,17-19, February
T— 2012

15t AIM International Workshop on 20-22

February 2010

14t AIM International Workshop on 14-15 February
2009

AIM Training Workshop on 27-31 October

2008 16t AIM International Workshop on 19-21 February

2011

y ] AIM Training Workshop on 2-14
AIM Training Workshop on '16-20 October 2006 August 2010 AIM Training Workshop on 22-26 October 2007




Low-Carbon Society Scenarios in Asia using AIM
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: - : D&HA 2012
Low Carbon Actions In Asia  ffkeaates

A side event at COP18. Doha, Oatar

Date : 30t November 2012 (Friday)
Time +11:30-13:00
Venue : Side event Room 1

Organizers : National Institute for Environmental Studies (NIES, Japan)
Universiti Teknologi Malaysia (UTM, Malaysia)

We have developed a methodology to create quantitative
scenarios and roadmaps towards low carbon societies in Asia. The
event will present our latest scientific findings and feedback from
policy-makers, mainly on 1) Ten actions towards Low-Carbon Asia,
2) Iskandar Malaysia Low Carbon Society Blueprint, 3) Asian
challenges to develop sustainable low carbon society based on
scientific approach and policy initiatives.



Scenario Approach to Develop
Japan Low-Carbon Society (LCS)
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As for LCS visions,
we prepared two different but
likely future societies

Vision A

Vision B

Vivid, Technology-driven

Slow, Natural-oriented

Urban/Personal

Decentralized/Community

Technology breakthrough
Centralized production
/recycle

Self -sufficient
Produce locally, consume
locally

Comfortable and Convenient

Social and Cultural Values

2%/yr GDP per capita growth
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1%/yr GDP per capita growth
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Example of AlIM’s socio-economic part

Population
growth rate

Base year
Export by goods
P e | population
| !
Investment M Output by ~\
industry
Government Population
expenditure

Household size

!

Import ratio [ Output of Output of
commercial manufacturing e
. industry industry umber o
Input coef_fu:lent | household
matrix ! ll
Private I R _ - e
consumption I Commercial Freight Pas‘senger Trip per person
" | building floor transport transport
! A . .
Floor area per |- area demand demand Trip distance

output

Energy service
demand per driving
force

Modal share

e

Energy service
demand

Exogenous
variables

Parameters

_|Freight generation
per output

Transport distance




Residential sector
Energy demand reduction potential: 50%

70 ... ..»Change of the number
of households

~Change of service

60 | demand per household
R S e S A 44 Change of energy
' A demand per household
()
§ 50 | o Insulation SySterqO """+ Improvement of energy
= : 1 ! efficiency
c ' ' premeenee- - . .
S 40 | ; ; : : 3 Electricity consumption
o ' ' '
= : 17 i
> - .. . I H2 consumption
2 2 23 Energy Efficiency
8 ) : 3 Solar consumption
>
(@)) v !
S 20 == Biomass consumption
L]

— Gas consumption

10

- == Oil consumption
] e @ .

Energy consumption in
2000 2050A 2050B 2000

Change of the number of households: the number of households decrease both in scenario A and B

Change of service demand per household: convenient lifestyle increases service demand per household
Change of energy demand per household: high insulated dwellings, Home Energy Management System (H%MS)
Improvement of energy efficiency: air conditioner, water heater, cooking stove, lighting and standby power



Japan’s targets in the contexts of climate change

GHG emissions:
—2-6% by 1990 compared to the 1990 level
the Kyoto Protocol

~_=

—-25% by 2020 compared to the 1990 level
-80% by 2050 compared to the 1990 level
the United Nations Summit on Climate Change

10



Il. What is the Mid- and Long-term Roadmap?

(5) Review Conducted with Cooperation of Multiple Experts & Specialists

Japanese low carbon policy making process involves over 100 experts & specialists from a wide range of fields

Mid- and LONg-term Roadmap Subcommittee, Global Environmental Committee, Central Environmental Council

(} (} Chair Shuzo Nishioka (IGES)

Reviews conducted from a specialist and technological standpoint concerning policies and measures to achieve mid-

and long-term targets(101 members / 49 sessions)

Buildings Automoblle
WG

Yoshihiro Fujii (Chair) Shuzo Murakami (Chair) Yasuh|ro DaIShO (Chair)
(Sophia Univ.) (Building Research Institute) (Waseda Univ.)
< <—> Energy Supply
Impute of CO2 | = . S WG
from power | G arg 0 Tadashi Otsuka (Chair)
generation | (Waseda Univ.)
Macroframe [Technology]
WG [Society / The Economy] Local
ltaru Yasui (Chair) Development
(National Institute of Technology [People] WG
and Evaluation) < > Tetsuo Yai (Chair)

Junko Edahiro (Chair) STl ter (e ael|  (Tokyo Institute of Technology)
(Japan for Sustainability) Marketing WG -
11



Final Energy Consumption
(Million kL of Oil Equivalent)

Analysis by AIM/Enduse In Japan

Final energy consumption in 2030 (low growth case)

« EV/HV: 70 to 90% of new car sales

- About 40% improvement of freight vehicle
efficiency

 Eco-driving in practice : 15 to 40%(passenger),
25 to 55%(freight)

al

Resid
ential

* Ensure all newly built homes and buildings use
advanced insulation and energy saving
designs/features

- High-efficiency water heater: 75 to 90% in
households, 40 to 90% in commercial building

- Home/Building energy management system

* PV power: 28 Mil. kW in households, 38 to 73
Mil. KW in commercial building

» Commercialization and popularization of best-
available-technology
 Fuel conversion to natural gases
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Aerial Measuring Results
Jmnt Us r".lapan Surweyr Data

G

Hirono

J http //energy.gov/news/documents/050611 Joint. DOE_GoJ AMS_Data_v3.pptx
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Established Energy and Environment Congress (2011/6/7)
|

[ [ [ | Cost
Electricity Cost . Central
eton | | Froselnensy || et || cronmen | < TEGEICH
Committee Council ation
| | | J
v
5th Energy and Environment Meeting (2011/12/21)
determined the "Basic Policy" presented for the energy options
1 II 1
Central Environment .
. ) Atomic Energy
Resource /energy Council Council .
; , Commission
Formulate draft options of the Formulate draft options of the . late draft nuclear fuel
energy mix measures to cope with Global ormuiate r? nuc.ear ue
. cycle policy choices
| Warming I
Y
11t Energy and Environment Meeting (2012/6/29) y
Presentation of options (three Scenarios) 3 Optlons
|
National debate about the “3 options"
v
Energy and Environment Meeting (2012 summer)
Determination of "innovative energy and environmental strategy"
\ % now

New Energy Basic Plan

New Framework for
Nuclear Energy Policy

New Measures against
global warming
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Emission in 1990 =1

Historical and projected GHG emissions

GHG emissions trends Reduction rate in 2020
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New Decision on Energy and Environment:

year
Energy
Consumption
Mil, Kkl
Total
Electricity
bil. kWh/year
Nuclear
Dependency
Share in Elec
Nuclear Waste

Renewable
Energy
Bil. kWh

Fossil Fuel

GHG
Reduction rate
From 1990

Present
State

2010
390

1100

26%

110
w/o Hydro
25

65% Of
power

6%

Basic Energy plan

(Old) 6/2010

2030

1020

45%
Major Base-load

recycle

220
20% of power

35% of Power
Coal/Gas/Oil as
adjustment role

2020 GHG (25%)

2030 CO2 30%
2050 GHG 80%

14/09/2012 by Energy-Environment Minister’'s meeting

New Decision by
Energy/Envt. Ministers
Meeting 14/09/2012

Policy in
new decision

2030
318
19% saving

1000
10% saving

2030 Zeroin 2030’s Realize as
soon as
possible

Recycle/ direct disposal  Still undecided

300 Maximize by

w/o Hydro mobilizing all

190 19% of power the policy

resources

Coal: as major base-load Keeping

LNG shift appropriately
balanced
mixture

2020 CO2 5-9% 80% fixed by

2030 CO2 ~20% A1

2050 CO2 80% Environment
.Basic Plan



Three scenarios in 2030

i i 1
2010 | Zero scenario i 15% scenario | 20-25% i Current energy
| 1 1 . .
i I 1 scenario I basic plan
1 1 i
Ino I 0 I 0
0 0% 1 15% 120-25% : 0
Nuclear 26% E(AZS%) E (A 10%) E(AS-AI%) : 45%
135% ' 30% 30-25% !
| |
Renewable energy 10% +25%) i (+20%) (+20-+15%) i 20%
| 1 | I
| | 1
: . 165% | 55% 150% I by
Hoss e 63% i(present level) i (A10%) i(AlS%) i 35%
| 1 | I
135% I 45% 150% I
g ; 0 I 1 I 0
AL RIS 37% i(present level) i (+10%) i(+15%) E 65%
I I I !
. . 11T kWh 1 1T kWh 11T kWh :
| 1 1
Electricity output 1.1T kWh E(AIO%) i (A 10%) '(AlO%) E 1.2T kWh
. . I
Final energy JI?lQQM_k_l ______ L31OMKL_____ L3_19_M_|5L____L_
consumption SRVl (A85M kl) _i (A72M kl) _:(A72M kl) | !340 M
____________ iy M
N S iy el T
CO2 emission l ., A23% ' A23% 1A 25% N .
(compared to1990)} A0 ao1) ! (A2ow) ___l(azsw) __iit43%

¢ ()is CO2 from energy sources
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Promoting participatory decision in energy/environmental planning

In the process of creating “options" for the "national
debate", progressed with scientific review and
improved the dissemination of scientific information
to the pubilic.

Public participation in the decision-making process
was attempted for the first time by providing
“options” to the public.

Conventional Basic Energy Plan had been developed
by industry and experts under the Advisory
Committee for Natural Resources and Energy. Energy
security has a strong opinion.

This time, after reviewing electricity costs (nuclear
and RE) and nuclear waste (direct disposal / fast
reactor), the discussion was summarized by Atomic
Energy Commission [safety] and Central Environment
Council [low-carbon]. Additionally the "Secretariat
[Cabinet Office] of "energy and environment
Conference (chaired by the Minister in charge of
national strategy) provided options and aggregated
the pros and cons by nation against the options. (see
table on right)

Cabinet office concluded “At least, more than
half support less nuclear dependent society”

3 alternative Scenario
(nuclear ratio and GHG reduction from1990

Nuclear in GHG | GHG
electricity % | path 2020 | 2030
@D o As earlyas P | - 7% -23%
@ 15 40y life time | -9% -23%
3 20-25 (BaU) -10 - -25%
11%
Nation wide surveys
Number of Result
Survey Method comments DIB® %
Town meeting (11)* | 100+ 68/16 Applicant
Public comment* 7,000 90/ 3

Org-comment*

Industry, NGO

Deliberative Poll

300 Before text
Before discussion
After discussion

34/ 14
42/ 15
47/ 13

Voluntary meetings

Media Poll

1000 x 10survey

29/17~43/ 11

t lead

X oovernme.
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Energy Security+Economy Efficiency+Environment+Security
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BARDEADxRKEHA
to use natural resources at most
B HHIEIZHIT575F (R E to promote competitiveness in

electricity market

— 2 TOERIZIEH:FEIR 1D BHEZ free choice of electricity by citizen
—TIVRLARARR1IGEDE AR demand response

EBEERFAD 311k - [5381E to make transparent and wider
distribution grid
IR AVIREESOHOWIEEEFICHL, ERREMEEPIL - A FIC

BHX to open distribution grid for every energy provider
— AR ERDCIEHERAZELEL. BITROALEMEZTHEF to widen
distribution grid to soften instability of renewables

—EI*E*ELF'HE’VM LR NZANNTTERT 126, g - s A0

1X B2 858 to strengthen inter and intra electricity grid to use renewable
energy efficiently
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Sustainable
Low-Carbon Asia
comes from
design,
Imagination
and
co-working...

BREY  —
Junichi FUJINO f
fuji@nies.go.jp

Let’s work together!




