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AIM  OQutline of presentation

1. Overview of AIM projects
v Top-down approach & bottom-up approach
v Japan Low-Carbon Society scenarios toward 2050
v Asia Low-Carbon Society scenarios toward 2050

2. Gap between inventories and projections

v Essential to enforce MRV (Measurable, Reportable,
Verifiable) for GHG projections

v Overview of relation of inventory and projections

3. Examples of mitigation scenario analysis
v Japan’s mid-term target
v Japan’s long-term target



AIM AIM research network

AIM = Asia-Pacific Integrated Model
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AIM  AM family for mitigation analysis
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AIM Bottom-up & top-down approaches

Bottom-up : analysis on sector- or technology-wise impacts

AlIM/Enduse model

 This model can assess individual technologies under the detail technology selection
framework and evaluate GHG emissions and mitigation costs.

« This model is a partial equilibrium model on energy (i.e. optimization model)

AlIM/Energy Snapshot tool (AIM/ESS)

« This tool is an accounting type and can assess energy balance and CO2 emission among
sectors simultaneously.

* This is a snapshot tool at a certain temporal point (i.e.non-optimization model).

AlM/Extended Snapshot tool (AIM/EXSS)

« This tool is an accounting type and can assess monetary balance, material balance, energy
balance and CO2 emission among sectors simultaneously.

 This is a snapshot tool at a certain temporal point (i.e., non-optimization model).

Top-down : analysis on economic impacts -

AIM/CGE model

 This model draws the balanced macro economy, based on social conditions such as
population, technology and preference, countermeasures.

« This model is a Computable General Equilibrium model (i.e. optimization model)




AIM Temporal scale of mitigation analysis

.....................................................

AIM/CGE model D ;
1 I; 1 I; 1 E How to forecast outlook for innovative
AIM/Enduse model technological development ?
Snapshot
tool tool
R How to cotimate future service demands
Element/Transition models > .................................. % considering changes in social structure ? }

(AI M/Backcast model

Base Year Short-term Middle-term Long-term

2005 2020 2030 2050 2100 ~

» Due to data constraints of future technology information and service demands,
Enduse model analyzes scenarios with horizons of 2030, and up to 2050 at most.

» To utilize Enduse model for Low Carbon Society scenario study toward 2050, it is
essential to discuss outlook for innovative technological development and future
service demands considering changes in social structure.



AIM Japan Low-Carbon Society Scenarios

ASIA-PRCIFH INTEGRATED MOSEL

toward 2050

During FY2004-2008, funded by Global Environmental Research Program, MOEJ

(project leader: Shuzo Nishioka)
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“AIM Steps towards Japan 2050 LCS scenarios

Step1 | Depicting socio-economic visions in 2050

Step2 Estimating energy service demands

v « Exploring innovations for energy demands and energy supplies

v  Quantifying energy demand and supply to estimate CO, emissions ]

Outcome 1) Feasibility study for 70% CO, emission
reduction by 2050 below 1990 level

Investigating “When and Which options and How much” of each options should
be introduced in order to achieve the goal”

Outcome 2) Roadmap and Dozen Actions toward LCS

http://2050.nies.go.jp/index.html



AIM  Asia Low-Carbon Society scenarios

We have started new research project “Asian Low-Carbon Society Scenario Development Study”
(project leader: Mikiko Kainuma)
during FY2009-2013, funded by Global Environmental Research Program, MOEJ
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ASIA-FACIFI INTEGRATED MMOSEL

Example of LCS scenarios in China

CO2 Emission from Energy Activities in China,
IPAC Results

LCS

4000 Domestic
3500 / willing
3000 Low carbon tech
o 2900 N 4.74{ and change of
L 2000 consumption
= 1500 |
1000 Demonstrated by
developed
500 countries 70%o to
0 : ' ' 'l 80% emission
2000 2005 2010 2020 2030 2040 2050 reduction?
—&— Baseline B —— L.ow Energy Policy

—»— (Global 50% Proposal

Source) Dr. Jiang Kejun (Energy Research Institute, China). “Low Carbon Societies in China:
Scenario and Road Map”, The 13rd AIM International WS, Tsukuba (2008)




AIM LCS Scenarios for ASIA:

countrles and cities
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ASUA-FROIFI INTEGRATED MOGEL

Gap between inventory and projections

»\Why Inventory Is essential?

»\What is the gap between inventory and
projections?

»How Inventory Is expanded to projections?



AIM Bridge the gap
- statistics, inventories, projections & actions-

It Is essential to enforce MRV(Measurable, Reportable, Verifiable)
for analyzing national GHG projections and mitigation actions.

_Prassi) Phase2 ) Phased ) ( Phased )

Nation
statistic
Do you
sufficie
statisti
all sect

Necessary to enforce  Necessary to enforce  Necessary to get  Necessary to enforce
measurable statistical reportable & verifiable various dataand communication of

systems inventory network  skills for analysis  policies and actions



KSIA-FACIFIC INTEGRATED MMOSEL

Expansion of inventory to projections
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ASUA-FROIFI INTEGRATED MOGEL

Examples of mitigation scenario analysis

»Japan’s mid-term target
»Japan’s long-term target



Japan’s mid-term target

B On June 10th 2009, the former 92" Prime Minister ASO
Taro announced the Japan’s mid-term target as a 15%
reduction from the 2005 level by 2020.

@ Change of government on September 16th 2009

B Japan’s mid-term target was re-announced by the former
93 Prime Minister HATOYAMA Yukio on September
22nd, 20009.

25 % reduction target from the 1990 level by 2020

Current Mid- Former Mid- Kyoto target
term target term target
Target Year 2020 2020 2008 - 2012
Base Year 1990 2005 (1990) 1990
Domestic reduction 15 % (8%) 0.6%
Carbon sinks Totally 25% - 3.8%
Credits - 1.6%

Note) Japan’s Kyoto target (6% reduction) includes carbon sinks and credits through the Kyoto mechanisms.



AIM Process and contribution of AIM models
to the Japan’s mid-term target

B [October 2008 ~ April 2004] Committee of the Japan’s mid-term target in council
for global warming under the cabinet secretary of the former 92" Prime Minister Aso.

B [October 2009 ~ December 2009] Taskforce assembly in council for global warming
under the cabinet secretary of the former 937 Prime Minister Hatoyama.

B [December 2009 ~ ongoing] Committee of the mid- to long-term roadmap under
the Ministry of Environment
— —\ GHG mitigation potential
mitigation potentials
/ AIM/Enduse [Global] \ compariscg)ns acrzss Annex I<:i> RITE
Global bottom-up model .
countries
< >
AIM/Enduse [Japan] Analysis of detailed <:i> o
Japan bottom-up model mitigation options with
policies in Japan
< >
AIM/CGE [Japan] Analysis of economic impact
\ Japan CGE model / in Japan <:'J‘> gl
—

AIM models in NIE Comparison



Case settings and socio-economic

assumptions

B Case settings ( domestic target from the 1990 level, without carbon sinks and credits)

Case 0: 3 % increase, Case 1 : 7 % reduction, Case 2 : 15% reduction, Case 3 : 25% reduction

B Socio-economic assumptions in 2020 are based on as follows

2005 2020
Population Million 127.9 124.5
GDP 2000 US $ 4.96 5.99
Industry Material production Steel production Million ton 112.72 119.66
Ethylene production Million ton 7.55 7.06
Cement production Million ton 73.93 66.99
Paper and pulp production Million ton 31.07 32.44
Industrial production index | Food production 2005 (fiscal year)=100 99.5 87.2
Chemical production 2005 (fiscal year)=100 99.5 116.6
Non_;i:gﬁ;:gital 2005 (fiscal year)=100 100.7 103.3
Machinery production 2005 (fiscal year)=100 101.5 136.2
Others 2005 (fiscal year)=100 100.0 94.0
Residential Number of households Million households 50.38 51.31
Service Office floor space Million m? 1764 1957
Transport Passenger transport volume Billion person-km 1304.2 1292.7
Freight transport volume Billion ton-km 570.4 611.2

Note) Above assumptions were set as of March 27th 2009, Committee of the Japan’s mid-term target in

council for global warming under the cabinet secretary of the former 92" Prime Minister ASO.




A IM Exam

ASUA-FRCIFK INTEGRATED MODEL

ple of abatement costs to reduce GHG

emissions in 2020 by a bottom-up analysis

50’000A [Trans] From normal-size vehicles to small-size and light vehicles

,&\ Frans] freight car (change of ownership from private to commercial)
O ] l[Trans] Energy efficiency improvement of vehicles
(3 40,000F : ! [Trans] Energy efficiency improvement of ships, rails and air NOtE) Analysis as of
;\c : ) ] [Residential] Energy efficiency improvement of air conditioners March 27th 2009
]
GCJ : : 1 ! [Residential] Energy efficiency improvement of Electric appliances
2—/ - : : : [} (Residential] Energy efficiency improvement of lights
n 30,0007 : : : [Commercial] Energy efficiency improvement of air conditioners
ﬁ [} ' : ! [Commercial] Energy efficiency improvement of motors
]
8 : ] : ! [Commercial] Energy efficiency improvement of lights
'E 20,000"‘ : : ] ' Llndustry] Measures in the pulp and paper sector
(<] ' ' : ' 1 [Agriculture] Energy efficiency improvement and
e : : i : 1 javing in use - )
[<3} H ' ) ' 1 4 [Industry] Energy efficiency improvement of m
ﬁ ' ] ] 1 ! 1V [Industry] Measures in the Petrochemical
O 10000F ! ] ' 1 Yt dustry
< ' ] ] ' ] : ' : ' ITransport] Bionergy
. ' : N : Y, [Transport] Measur:
' i ' ! 1|4 reduceservice dema
Y v v RIZEIRE
|
1 ] ] !
L ’ 0 ' Agriculture] Process improvement of
' : ! : L ! : : ! ! : ! ' domnestic ani]mal excremepnt, reduction of
Pl o b vy oy manure
|l | : [ : ' : : : : : : : 1 [Residential] Insulation (house & bath)
-10,000 I 28 ¢t ' . o [Commercial] Heat Pump type hot water supply
: : : : : : : : : : : 1 [Residential] Heat Pump type hot water supply
: : : : : : ] : ' : : [Trans] Conversion to electric vehicles
—H T T T L V1 [Residential] Latent heat
-20,000 : : : : : : : : : ' E‘ecovery in otwatersupp-: Industry
R Ly [lld[':‘;Stry]PV,t B Residential
] ' ] ndustry] conversion to .
: : : ] ' : : ] na);ural gas : Residentia
1 ] ] ' i i .
-30,0007f by [ResdentelPY B commercial
! ] : ' : : 1 [Industry] Measures in the steel sector
1 ] .- 5
Industry] Energy efficient improvement . H
' ' . [ orf grivateggower genera’tjion : Transportation
vt 11 [Wastes] Measures in the waste sector - i
| ] o
-40,000 ! 1} [Industry] High efficient furnace : Agriculture
: : [Transport] Hybrid vehicles -: Wastes
: [Commercial] Latent heat recovery in hot water supply
[F-gases]Measures in F-gases : F-Gas
0 30,000 60,000 90,000 120,000 150,000 180,000 210,000 240,000 270,000 300,000

Note: Above scenario is Case 2 and payback time is set as 3 years, except for insulation and
PV as 10 years. Mitigation potential is compared to the emissions in the Frozen Case

Mitigation Potential (ktCO2)



AIM Four sets of countermeasures

50,000 : o
1 3) Carbin pricing
Mechanism that reduction effort is
40,000 economically rewarding

-Introduction of emission trading
-Green tax, Environmental tax (international
30,000 T competitiveness should be consideres)

1) Enhancement of Top Runner

Top energy efficiency in all sectors

i~ -Enhancement of regulation
8 - Introduction o f bench mark regulation
X
S
c
O
Z I ' 2ast
8 <4 A
S 4) Mechanism to enhance technology
£ 10000 ts of fjatement costs are development and deployment
£ nder certain level
3 Strategic support for
;_3 AL Me Sk A -Enhanced RPS, Feed-in Tariff

-20,000 ’ -Green New Deal

Nega abatement - Enhanced standard of energy saving building
-30,000 Tf costs| Economically 2) Visualization of countermeasure activities
feasilbe . . .
Information to encourage smart and rational choices
Al o - Labeling of GHG emissions
-40,000 E - Mechanism to make the choices economically feasible (e.g.
combination with carbon offset).
: | | - Real time display of electric consumption

0 30,000 60,000 90,000 120,000 150,000 180,000 210,000 240,000 270,000

GHG reduction (ktCO2eq)
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Japan’s long-term target

90t" Prime Minister,

| ABE, Shinzo

“I propose setting a long-term target of cutting

global emissions by half from the current level by

2050 as a common goal for the entire world. ”

“Japan will set a long-term goal of reducing, by
2050, 60-80% of its current level of emissions. ”

2008.6.29
915t Prime Minister,
FUKUDA, Yasuyuki

Technology development, Forecasting o Reference
socio-economic change . ——future world
projected by historically trend
Mitigation
- Technology g
) e/qm’ped - - development .é
5 /l 1 Policy ~ o
. >
a / /L ¥ 1 1 intervention and g
) /// 1 Investment ~ __ =
5 =d .
-— 1 Service demand change | O
<] 4 by changing social | &
E s ehavior, lifestyles and =
Q) _ e \ institutions | O~
£ _ o
: _— . d . .
o |- — required intervention Back-casting
[ f N .
E policy and measures | ¥ Normative
w target worlc
L L L L L L L L

v

This governmental announcement
was one of results of “Japan Low-

Carbon Society Scenarios toward
2050” project.

60~80% reductions target

in 2050



AIM pepicting socio-economic visions in 2050

Stepl-1: Depiction of narrative visions in 2050

Vision A Vision B

Vivid, Technology-driven Slow, Natural-oriented
Urban/Personal Decentralized/Community
Technology breakthrough Self -sufficient
Centralized production Produce locally, consume
/recycle locally
Comfortable and Convenient Social and Cultural Values
2%/yr GDP per capita growth | 1%/yr GDP per capita growth

° B P TS TEE
L, LW 4
0 “/:' ~‘ T s ’//\ 7 |

7 » v ,.»s.,.,‘,': p"',- 2 v

Z* I

http://2050.nies.go.jp



AIM Socio-economic assumptions

Stepl-2: Quantification of narrative visions in 2050

Population Million 127 94 (74%) 100(79%)
Household Million 47 43(92%) 42(90%)
Average number of person 5.7 52 > 4
per household
GDP Trillion JPY 519 1,080(208%) 701 (135%)
Share of production
primary % 2% 1% 2%
secondary % 28% 18% 20%
tertiary % 71% 80% 79%
Office floor space Million m? 1654 1,934 (117%) 1,718(104%)
billion
Travel Passenger volume 1,297 1045 (81%) 963 (74%)
person-km
Private car % 53% 32% 51%
Public transport % 34% 52% 38%
Walk/bycycle % 7% 7% 8%
Freight transport volume billion ton-km 570 608(107%) 490 (86%)
Industrial production index 100 126(126%) 90(90%)
Steel production Million ton 107 67(63%) 58(54%)
Etylen production Million ton 8 5(60%) 3(40%)
Cement production Million ton 82 51(62%) 47 (57%)
Paper production Million ton 32 18(57%) 26(81%)

http://2050.nies.go.jp



AIM Assumptions of energy balance and
material balance

Step2: Settings of energy balance

48068E2 9115108 3600591 0 PASAA0G 0 0 2ATTOE74
0 37712 148485 0 2656405 0 0 47595737
4806862 0082396 3452108 0 0 0 0 19470843
4806862 S115108 36005 0 elaisal ¢, 0 0 23770074
—55 0 0 0 0 0 0 008087

0 —1B99E7 145407 0 0 0 0 62158
4306502 ¢ 8925141 3745098 0 2A5A40G 0 0 EERH|  2eao0129
4900861 | 5184777 —9605062 1325410 —RSA406 3537558 713975 —A01 6851
4353652 5165887 —3A22118 1343461 —REA40E 3020737 718088 —A0E3485
420204 0 f7853 1325410 0 3537360 713995 15077238
306274 0 G745 220540 0 1189635 609756 T 65572
174 0 3302 26636 0 1 (B4 0 E18435
396100 0 f3753 109912 0 1178074 689756 R4 71 37

0 0 o065 1203 0 12MB3 240006 385356

BOA3 0 32298 GEES 0 173877 248660 241 5006
150450 0 385 1170 0 78735 5376 5457
247857 0 24397 f3540 0 O50R4G0 G501 o 1 760773

1 0 3572 7638 0 312061 0 577227

23047 0 42 —1153 0 24053 -BOP53 —143737
1875 0 0 BCRZ1 0 04354 120127 1 CBA5ED
23930 0 05 1104862 0 27806318 24160 B0R0GE2S

0 0 0 4280960 0 1008537 1286 2104917

23930 0 708 A758m2 0 1273781 22883 2055 2

0 0 0 0 0 6341 5 0 3751057

0 0 0 0 0 54846 0 2OTEED4

0 0 0 0 0 i) 0 1478512
420204 0 51223 1325410 0 3537360 719975 14088598

] 0 16630 0 0 0 0 1855710

Source: Comprehensive Energy Statistics by METI (2007)

Note) The Energy Balance table is also used for National GHGs Inventory Report of JAPAN




Step3: Assumption of technology

Depiction of LCS house in 2050
Comfortable and energy-saving house

Utilizing solar power

Photovoltaic Eco-life education

34-69MW 10-20% energy e

: rooftop
(25-47% house has PV on roof (now 1%)) demangd reductio P e Eat
and develop high efficiency (<30%) PV W cardening

High efficiency

— : lighting
Solar heating ¢ - [eg LED lighting]

Diffusion rate: 20-60% Reduce 1/2
(currenty8%) || : & energy demand
Share 100%

Monitoring system = / PSSy
equipped with appliances pps ‘ 3 Igh-Insulation

o :
Super high Reduce 60% warming

L\ : energy demand,
efficiency air

o & S L8 1 share 100%
conditioner = =)
COP (coefficients of -

Eﬁ;:c;r{ggg:e:&, Heat-pump heating share 0-20%
0
COP=5

Stand-by energy ) _ share 30-70%
reduction v Good information for

High efficiency appliances

R e A cconomy and environment d g .
demand, makes people’s behavior TECILIEE s rlgpy @lelriein an_
share 100% G e aE support comfortable and safe lifestyle



AIM Example of AIM models for LCS study
- outline of AIM/Energy Snapshot tool -

<Base year> <Target year> <Base year> <Targey year>

Service demand Service demand Electricity demand Electricity demand

1 Mixture e Mixture
Service share p—iService share ‘ Own use y Own use

Energy efficiency Energy efficiency 1
Generation by Generation by
energy input energy input
Energy N Energ
consumption N 0 ptio BN Efficiency Efficiency
K Energy Energy
CO, emission CO, emission consumption consumption

Factor Analysis
(D, E/D, C/E,

CO, emission factor

C/0)

CO, emission tables

CO, emission factor

Ctl

\\&} EB / - : Endogenous variables

: Exogenous variables

Energy Snapshot : Manual, Excel file
http://www-iam.nies.go.jp/aim/datalibrary.htm



Seconday Energy Consumption (Mtoe)

50 100 150 200 250 300 350 400

2000(Actual)

2050(Scenario A)

energy

demand

2050(Scenario B)

W Tndustrial " Residential ! Commercial ™ Trans. Prv.

"I Trans. Frg.

Trans. Prv.: Transportation (Private), Trans. Frg.: Transportation (Freight)

Primary Energy Consumption (Mtoe)

100 200 300 400 500 600

2000(Actural)

Oil Gas I

2050(Scenario A)

Bi.SS .r nd Wind
\ \

2050(Scenario B)

I Nuclear

W Coal " 0il “'Gas ™ Biomass "' Nuclear ™ Hydro ™ Solar and Wind

40% demand reductions

Decrease of

70% CO, cut
by 2050

low-carbon energy




AIM Expectation for national inventories in Asia

For estimating future GHG emissions, national inventories are
Important because database used for inventories are necessary as
- base-year data of GHG emissions,
- basic dataset for estimating baseline activity levels,
- time-series data of diffusion rate of mitigation options

etc
v

Thus, it Is expected to enforce availability of various statistics
across all sectors such as

O sufficient statistics in time-series

O consistent energy balance table, input-output table

O diffusion ratio of mitigation options such as removal device,
O

recovery device, decomposition device, etc.
detailed socio-economic information such as urbanization rate,
ownership ratio of electrical products and automobiles, etc.



Thank you for your attention!

Asia-Pacific Integrated Model(AlIM)
http://www-iam.nies.go.jp/aim/index.htm

Japan Low Carbon Society Scenarios toward 2050
http://2050.nies.go.jp/index.html

2050 Low-Carbon Society Scenarios in Asia
http://2050.nies.go.jp/LCS/
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