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AIM is an abbreviation of “Asia-Pacific Integrated Model” to
support design sustainable societies and suggest actions
comprehensively and consistently in quantitative manner.

AIM developed by National Institute for Environmental Studies
(NIES) in collaboration with Kyoto University and several
research institutes in the Asia-Pacific region since 1990.

AIM has more than 20 simulation models such as top-down
economy models, bottom-up technology models, sector-wise
service demand and energy supply model, and environmental
aspect models in global/national/sub-national scale.
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Background
Why we need a LCS?

In conventional growth pathway, developed countries have been
emitting a large amount of green house gases in the process of
economic growth.

To avoid it, a developing country like Vietnam should leap-frog this
process and creates low-carbon society (LCS) directly.

One of the strategic objectives of “National Target to Respond to
Climate Change” is “take an opportunity to develop towards a low-Climate Change” is “take an opportunity to develop towards a low-
carbon economy” and “ National Climate Change Strategy” is
“consider low carbon economy as principles in achieving
sustainable development; GHG emission reduction to become
mandatory index in social and economic development”

In order to contribute discussion on LCS, we created a national
sustainable LCS scenario in Vietnam in 2030. 7
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Socio-economic part of ExSS
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Data collection (socio-economic)
Data Source

Population
Population Division - United Nations Population low variant, 2030 for Vietnam,
General Statistic Office of Vietnam (2008)

Household Vietnam Population and Housing Census (2009).

IO table Input-output table 2005 (Trinh Bui, 2009)

JICA/MoT(2009): The comprehensive study on the sustainable development of

Transport

JICA/MoT(2009): The comprehensive study on the sustainable development of
transport system in Vietnam (VISTRANSS 2)

General Statistic Office of Vietnam (2009)

Schipper L., A. T. Le, O. Hans., 2008. Measuring the invisible. Quantifying
emissions reductions from transport solutions. Hanoi case study. EMBARQ –
The WRI Center for Sustainable Transport and World Resources Institute.

Walter, H. and R. Michael (1995). Motorization and non-motorized transport in
Asia. Transport system evolution in China, Japan and Indonesia. Land Use
Policy, Vol 13, No.1, pp. 69-84, 1996.
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2030 BaU Assumptions
Indicator Quantification (2030BaU scenario) Tendency to

Population 104 million people Growth rate at 0.9 % per annum

Demographic
composition

[Male] 0-14: 8%, 15-64: 35.9%, 65 and over:
5.8%
[Female] 0-14: 7.7%, 15-64: 35.2%, 65 and
over: 7.4%

Number of male births are higher
than female births

Average number of
persons per household

3.5 (4.2 in 2005) Slight decrease in average size of
household

GDP 6.5% Average annual growth rate during
the period 2005 - 2030

Industrial structure [Agriculture, Fishery, Forestry]: 17% (22% in Primary industry sectoral share hasIndustrial structure [Agriculture, Fishery, Forestry]: 17% (22% in
2005)
[Industry, Construction]: 43% (41% in 2005)
[Service]: 40% (37% in 2005)

Primary industry sectoral share has
a decrease trend, whilst secondary
and tertiary industry have an
increasing trend.

Demand structure Contribution of export in GDP: 29% (29% in
2005)

Export maintains there share in GDP

Modal shift in transport Passenger transport:
[Train] 0%, [Bus] 0.6%, [Waterway] 0.6%, [Car]
0.3%, [Motorbike] 8.3% [Walk & Bike] 90%,
[Aviation] 0.1%

Increasing of public transport, keep
people respond to walk and use
bicycle

Freight transport:
[Train] 2%, [Waterway] 27%, [Truck] 71%,
[Aviation] 0%

Increasing of share of train and
waterway freight transport 10
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Estimated socio-economic indicators

2005 2030 BaU 2030 CM 2030BaU/2005 2030CM/2005

Population (million people) 83.1 104.0 104.0 1.3 1.3

No. of households (million) 20.0 29.7 29.7 1.5 1.5

GDP (trillion VND) 818.5 3,963 3,963 4.8 4.8

Gross output (trillion VND) 1,934 9,750 9,750 5.0 5.0

Primary industry (trillion VND) 404 1,684 1,684 4.2 3.9Primary industry (trillion VND) 404 1,684 1,684 4.2 3.9

Secondary industry (trillion VND) 1,033 5,497 5,497 5.3 5.2

Tertiary industry (trillion VND) 497 2,569 2,569 5.2 5.2

Passenger transport demand
(million people-km)

223,981 542,687 518,028 2.4 2.3

Freight transport demand
(million ton-km)

38,856 235,212 235,124 6.1 6.1
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Projected industrial output
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Projected transport demand
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Projected final energy demand by sectors
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Projected CO2 emissions from energy sector
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Contribution of low carbon countermeasures
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AFOLUB model

AFOLUB modelActivity data Emission/mitigation

• AFOLUB model

• Bottom-up type model to determine combination and amounts of individual mitigation
countermeasures

• Estimate GHG emissions and mitigations in AFOLU sectors

• AG/Bottom-up
• LULUCF/Bottom-up

• Estimate GHG emissions and mitigations in AFOLU sectors

• Analyze effect of policies such as carbon tax, energy tax, subsidy etc.

• Time horizon: mid-term (typically until 2030)

• AGriculture Bottom-up module (AG/Bottom-up)

• Illustrate behavior of agricultural producers and selection of mitigation countermeasures

• Maximize producer’s profit

• The LULUCF/Bottom-up

• Illustrate land use and land use change cohort

• Maximize total accumulated mitigation in the future
17
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Low Carbon Society Study Workshop
25th Apr 2013, Vinh Phuc, Viet Nam 18
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Workshop on Systematic and
Quantitative Design of

Low Carbon Development Plan for
Cambodia

Phnom Penh, 22 April, 2013
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Background
Iskandar Malaysia: Key Challenges

COP 18 Side Event . Doha . 30 November 2012

Issues
Rapid urbanization and industrialization
Higher energy demand and Co2 emission
Decouple economic growth and emission

on fossil fuel

_

Voluntary
40%
reduction
of CO2
emission
intensity by
2020

Size: 2,216.3 km²

Population: 1.3 mil. (2005) I 3.0 mil. (2025)

GDP: 35.7 bil. RM (2005) I 141.4 bil. RM (2025)

Blueprint – 3 main
thrusts – Green
economy,
community and
environment.
=12 actions
Joint collaboration
work of UTM, KU,
NIES under SATREPS
program

http://2050.nies.go.jp/cop/cop18/SPM_LCS%20Blueprint_Iskandar%20Malaysia.pdf

23



Research Team: Universiti Teknologi Malaysia (UTM), Kyoto University (KU), Okayama University (OU),
National Institute for Environmental Studies (NIES)

Joint Coordinating Committee: Iskandar Regional Development Authority (IRDA), Federal
Department of Town and Country Planning (JPBD), Malaysia Green Technology Corporation
(MGTC)

01 Introduction: Background of Project
Development of Low Carbon Society Scenarios for Asian Regions

Sponsorship: Japan International Cooperation Agency (JICA) , Japan Science and Technology
(JST)

Period: 2011 - 2016

Research Output:
i. Methodology to create LCS scenarios which is appropriate for Malaysia is developed.

ii. LCS scenarios are created and utilised for policy development in IM.

iii. Co-benefit of LCS policies on air pollution and on recycling-based society is quantified in IM

iv. Organizational arrangement of UTM to conduct trainings on LCS scenarios for Malaysia and
Asian countries is consolidated, and a network for LCS in Asia is established

IM LCS Actions, 10 July 2012 at IRDA, Danga Bay, Johor Bahru
24



Potential Mitigation Options for Iskandar Malaysia
Green Economy, Green Community and Green Environment

COP 18 Side Event . Doha . 30 November 2012

Green Economy
59%

Green Community
21%21%

Green Environment
20%

25



Action Names Themes

1 Integrated Green Transportation

GREENGREEN ECONOMYECONOMY

2 Green Industry

3 Low Carbon Urban Governance

4 Green Building & Construction

5 Green Energy System & Renewable Energy

Development of Low Carbon Society Scenarios for Asian Regions
LCS Actions for IM by Three Main Themes

5 Green Energy System & Renewable Energy

6 Low Carbon Lifestyle
GREEN COMMUNITYGREEN COMMUNITY

7 Community Engagement & Consensus Building

8 Walkable, Safe, Livable City Design

GREEN ENVIRONMENTGREEN ENVIRONMENT

9 Smart Growth

10 Green and Blue Infrastructure & Rural Resources

11 Sustainable Waste Management

12 Green and Clean Environment
26



Potential Mitigation Options for Iskandar Malaysia
12 Actions Towards Low Carbon Future

COP 18 Side Event . Doha . 30 November 2012

Mitigation Options CO2

Reduction

%

Green Economy 7,401 59%

Action 1 Integrated Green Transportation 1,916 15%

Action 2 Green Industry 1,085 9%

Action 3 Low Carbon Urban Governance** - -

Action 4 Green Building and Construction 1,338 11%

Action 5 Green Energy System and Renewable Energy 3,061 24%

Green Community 2,557 21%Green Community 2,557 21%

Action 6 Low Carbon Lifestyle 2,557 21%

Action 7 Community Engagement and Consensus Building** - -

Green Environment 2,510 20%

Action 8 Walkable, Safe and Livable City Design 264 2%

Action 9 Smart Urban Growth 1,214 10%

Action 10 Green and Blue Infrastructure and Rural Resources 620 5%

Action 11 Sustainable Waste Management 412 3%

Action 12 Clean Air Environment** - -

Total 12,467** 100%
*Contribution to GHG emission reduction from 2025BaU to 2025CM ** Action 3, 7 and 12 does not have direct emission reduction, but
their effect is included in other Actions. *** Since contribution of Action 10 includes carbon sink by forest conservation and urban tree
planting, the total of contribution of the 12 Actions is greater than difference of the GHG emissions between 2025BaU and 2025CM in
Figure 2 and Table2.
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Work Breakdown Structure of 12 LCS Actions

Action

1.0 Key Policy Actions needed to achieve the final
goal of the project (targeted 50% cut in carbon
emission intensity by 2025 based on 2005 levels)

1.1 Sub-actions needed to produce policy
outcomes that jointly lead to the achievement of a
key Policy Action

Development of Low Carbon Society Scenarios for Asian Regions
LCS Actions for IM – Work Breakdown Structure

Sub-actions

Measures

key Policy Action

1.1.1 Measures that are more detailed breakdown
and interpretation of Sub-actions into strategies with
a clearer implementation dimension

1.1.1.1 Programs – Specific activities, deliverables,
from which resource requirements, budget,
implementation agencies and duration may be
identified/estimated
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Action 1: Integrated Green Transportation

1.1
Integrated

Public
Transportation

1.2
Improving JB-
Singapore, JB-
KL Connectivity

1.3
Diffusion of Low

Carbon Passenger
Vehicles

1.4
Enhancing Traffic
Flow Conditions &

Performance

1.5
Green

Transportation
in Rural Areas

1.6
Green
Freight

Transportation

1.1.1
Public transport

system
improvement

1.1.2
Introducing

rail- & water-
based public

transport

1.1.3
Efficient &
seamless

intermodal
transfer facilities

1.2.1
Intercity high-

speed rail transit
(HSRT)

1.3.1
Promote use of

low carbon
vehicles

1.4.1
Transportation

Demand
Management (TDM)

1.5.1
Improve public

transport
services & use in

rural areas

1.6.1
Modal shift to

greener freight
transport
modes

1.6.2
Promote

green/hybrid
freight transport

LCS Actions for IM – WBS Diagram by Action
(WBS: Work Breakdown Structure)

improvement
transport transfer facilities

(HSRT) vehicles Management (TDM)
rural areas modes

freight transport

1. Route network
expansion
planning
(improve network
coverage and
connectivity)

2.Increase bus
frequency,
improve
punctuality and
reliability

3. Real time
arrival information

4. Bus priority
measures

5. Public transport
reimaging

6. Flat rate tickets
and central area
free shuttle
services

7. Web based
journey planner

1. Route
network
planning

2. Connectivity
& integration
with existing
public transport
modes

1. Integrated
ticketing system
(across all
platforms)

2. Public
transport
interchanges as
destinations &
urban activity
nodes

3. Park and ride
facilities in
suburban transit
nodes

1. Integrate
Singapore MRT
(SMRT) system
with Iskandar
Malaysia Light
Rail Transit
(IMLRT) & bus
systems

2. JB Sentral as
HSRT-SMRT-IMLRT
hub

1. Government
agencies to use
hybrid vehicles

2. Tax reduction
for hybrid vehicle
purchase

3. Gradual
phasing out of
diesel engine
buses

4. Subsidy for
purchase of
hybrid buses

1. Intelligent
Transportation
System (ITS)

2. Enhancing traffic
signal
performance

3. Enhance the use
of Variable
Message Sign
(VMS)

4. Tidal flow and
contra-flow along
primary radial
routes

5. Increase
parking charges

1. Provide hybrid
bus services
from rural areas
to urban areas

2. Provide school
bus services for
students in rural
areas

3. Subsidise rural
area hybrid bus
services

1. Modal shift
from road-
based to rail-
based freight
transport

2. Modal shift to
ship-freight
transport

1. Tax
incentives for
freight
operators in
acquisition of
hybrid freight
vehicles
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Low Carbon Actions in Asia
Modeling to Bridge Science and Policy

Date : 30 Fri. Nov. 2012
Time : 11:30 - 13:00
Venue : Side Event Room 1
Organizers : National Institute for Environmental Studies (NIES), Japan

Universiti Teknologi Malaysia (UTM), Malaysia

A side event at COP18, Doha, Qatar

Minister of NRE,
Malaysia

Visited our booth

Dato Ismail, CE of IRDA
(Iskandar Regional
Development Authority)

30

Launching of “SPM
(Summary for Policy Makers

of Low Carbon Society
BP (Blueprint)

for Iskandar Malaysia”



PM Malaysia launched LCS Blueprint
Iskandar Malaysia Dec 11, 2012

Bridging Research and Policy in Iskandar Malaysia.
SATREPS project between UTM, Kyoto University, NIES,

Okayama University and IRDA and FTCPD.
Prime Minister Datuk Seri Najib Razak believed the newly

launched Iskandar Malaysia Low Carbon Society (LCS)
Blueprint has the potential to attract more interest among

investors at Iskandar Malaysia as an investment destination
31





Japan LCS research project and CC policy

0. FY1990- start AIM (Asia-Pacific Integrated Model) project
 FY1997 AIM provided Kyoto Protocol simulations for Japan
 FY2000 AIM provided IPCC SRES/A1B marker scenario

1. Feb 13th 2007, Interim Report “Japan Scenarios torwards Low-Carbon
Society (LCS) -Feasibility study for 70% CO2 emission reduction by
2050 below 1990 level-”

 May 24th 2007 Former Prime Minister Abe launched “Cool Earth 50”
to reduce 50% GHG emissions by 2050

 June 9th 2008 Former Prime Minister Fukuda set the target of June 9th 2008 Former Prime Minister Fukuda set the target of
Japanese CO2 emissions reduction by 60-80% in 2050

2. May 22nd 2008, Interim Report “Dozen Actions towards LCSs”
 July 29th 2008 Japanese government set “Action Plan for Achieving a

Low-carbon Society”

3. April 2009, The Mid-term Target Committee, “six options for 2020”
(including 7%, 15%, 25% reduction compared as 1990 level)

 September 22nd 2009, New Prime Minister Hatoyama set the target
as 25% for 2020.
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Interactions between simulations and policy assessmentsInteractions between simulations and policy assessments

Model calculations

Premise for the
Macro-frame

Suppositions for the
introduction of

Overall

• The model calculations maintain the overall alignment of the path, and the estimated

volume of emissions and economic impact are evaluated.

• The overall review panel / WG examines a specific plan that will enable reductions in

each field.

At time of November 11 task force

35

Model calculations
introduction of

countermeasures, etc. Overall
review
panel /

working
groupExamination

results
Model

calculations

Display as rough draft

Checking of consistency Examination of specific plan

Necessary
promotion policy

Social and economic
impact

Volume of emissions
Volume of reduction

Case setting for 2020 estimate

• 25% (1): including about 10% of international contribution and sinks

• 25% (2): including about 5% of international contribution and sinks

• 25% (3): Not including international contribution and sinks



[Technology]

[Society / Economy]

[People]

Industry Commercial Residential Transport

Greenhouse Gases Energy Supply

[People]
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Volume of greenhouse gas emissions
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Without nuclear, we have to depend much on renewable energy and CCS (Carbon Dioxide

Capture and Storage).

Possibility depend on how we design Japanese future. Service oriented society can achieve 80%
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Analysis by AIM/Enduse in Japan
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・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)
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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
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・Commercialization and popularization of best-
available-technology
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［業務］ 照明照度低減
［運輸］貨物車単体対策

［産業］業種横断的技術
［業務］ 高効率空調

［家庭］ 高効率家電
［業務］ 高効率動力等

［運輸］乗用車単体対策
［家庭］ HEMS

［業務］ 外皮性能向上
［電力］太陽光発電（住宅）

［業務］ BEMS
［業務］ 高効率給湯

［家庭］ 高効率照明
［業務］ 高効率照明

［電力］地熱発電

120,000

160,000

200,000

［業務］ 照明照度低減

［運輸］貨物車単体対策

［業務］ 高効率空調

［業務］ 外皮性能向上

［電力］太陽光発電（住宅）

［産業］エネ多消費産業固有技術

［電力］地熱発電

［業務］ 高効率動力等

［産業］業種横断的技術

［運輸］乗用車単体対策

［電力］太陽光発電（非住宅）
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削減費用と削減量との関係（３）・2030年 高位ケース

・政策による後押しなどによって長期の回収年で投資が行われるようにすると、削減費用は大きく変化する。

の場合）。

・政策による後押しなどによって長期の回収年で投資が行われるようにすると、削減費用は大きく変化する。
・各主体が短期での投資回収のみを目指して投資を行う場合には、家庭部門や運輸部門の対策は削減費用が
高い（投資回収年数が産業部門、家庭部門、業務部門、運輸部門で原則３年、再生可能エネルギー発電で10年
の場合）。
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（２）我が国のエネルギー消費量・温室効果ガス排出量の見通
し

第２部 小委員会等での議論を踏まえたエネルギー消費量・温室効果ガス排出量等の見
通しの試算

Mitigation cost curve in Japan
to take aggressive emissions
reductions options by 2030

Longer-term
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Shorter-term
investment
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［産業］エネ多消費産業固有技術

［電力］太陽光発電（非住宅）

［電力］風力発電
［電力］中小水力

［電力］バイオマス・廃棄物発電
［家庭］ 高効率空調

［家庭］ 高効率給湯
［家庭］ 外皮性能向上
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［電力］バイオマス・廃棄物発電

［電力］風力発電

［家庭］ 高効率家電

［業務］ BEMS

［電力］中小水力

［業務］ 高効率給湯
［家庭］ HEMS

［業務］ 高効率照明
［家庭］ 高効率照明

［家庭］ 高効率空調
［家庭］ 高効率給湯

［家庭］ 外皮性能向上
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産業部門・投資回収年数 3年/10年
（*1）

家庭部門・投資回収年数 3年（*1）

業務部門・投資回収年数 3年（*1）

運輸部門・投資回収年数 5年

再エネ発電等・投資回収年数 10年

*1 素材産業製造プラント・住宅・建築物は
10年

産業部門・投資回収年数 12～15
年
家庭部門・投資回収年数 8年
（*2）
業務部門・投資回収年数 8年
（*3）

運輸部門・投資回収年数 8年

再エネ発電・投資回収年数 12年

*2 住宅は17年，*3 建築物は15年

削減量（千トンCO2）削減量（千トンCO2）

※ 上記グラフが示す削減量は固定ケースと対策ケースの差である。本試算に用いたモデル内では、固定ケースと対策ケースでは原子力発電電力量を同等とし、対策ケースにおいて電力消費量が低減した
場合には、火力発電の発電電力量が低減すると想定した。そのため、火力発電の排出係数として0.54kgCO2/kWh（使用端）を仮に用いて電力削減によるCO2削減効果を算出した。ただし、現実の電力
設備の運用では電力需要の動向に応じてあらゆる電源で対応することから、全電源平均の係数を用いて電力削減によるCO2削減効果を算定する方法もあるため、実際の削減量はモデルの試算とは必
ずしも一致しないことに留意が必要である。

The result by
AIM/Enduse[Japan]

investment investment



• As for the investment amount for global warming, half of the overall investment amount will be

collected by 2020 and an amount equal to the investment amount will be collected by 2030 based

on energy expenses that can be saved through technologies introduced.

<Low-carbon investment amount and energy reduction expense>

Energy saving
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In the case of device with 10 year lifespan
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expense from energy
saving investment
= approx. 53 trillion
yen
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Simulation results provided in June 2012
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For discussion on future energy and mitigation plan after accident at Fukushima
dai-ichi nuclear power plant of TEPCO.
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[Results from CGE]

0%*: Nuclear will be 0% in 2020.
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[Results from Enduse]

CGE can use any values as parameters, but by using Enduse results,
more realistic values are available.



Our AIM approach
“How to deploy LCS study to real world?”
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Sustainable
Low-Carbon Asia

comes from
design,

imagination
andand

co-working…

Let’s work together!

fuji@nies.go.jp


