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 AIM(Asian Pacific Integrated Models) is a group of computer models 
developed by a team composed of NIES(National Institute for 
Environmental Studies), Kyoto University,  Japan, and several 
research institutes in the Asian-Pacific region.  
 

 The objective of AIM is to design and assess policy options for 
stabilizing the global climate, particularly in the Asian-Pacific region. 
 

 Internationally, AIM have been used as core tools for developing IPCC 
scenarios conducted by UN. Many members of AIM team have been 
deeply involved to IPCC process, as CLA or LAs. 
 

 Also, the assessments conducted by AIM gave influential impacts on 
the real world processes;  
1) to determine national GHG reduction targets and support 
implementation process, in Japan,  
2) to assess national and regional reduction potential of GHG 
emissions in China, India, and several local regions in Asian countries. 

A brief introduction of AIM 



Overarching objective  
Supporting the development of  Cambodian 
Low-carbon strategy and roadmap by 
collaborations with domestic researchers and 
Japanese experts 
 

 

 Three time horizon of the analysis 
Short Term: (2016-2020)  
Medium Term: (2020-2030) 
Long Term: (2030-2050) 
 

Overview of the Activity(1) 



Targets and outcomes 
1. To support developing a Systematic and Quantitative 

Design of Low Carbon Development Plan for 
Cambodia 

 

2. To find out how the identified low carbon technologies 
would be contributed for implementing Cambodian Low 
Carbon Development Strategy 

 

3. To enhance the capacity development and research 
networking with the methodologies using GHG 
emission reduction models developed through the 
study. 

Overview of the Activity (2) 
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Expected activities 
1. - Collect information and organize database;  
    - Introduce visions and scenarios towards the Low Carbon 

Growth of Cambodia; 
    - Provide the policies and technologies’ roadmap; 
    - Develop and adjust the tools for supporting and managing the 

visions, scenarios, and roadmaps to Low Carbon Development; 
 

2. - Identify effective technologies for Low Carbon Growth; 
    - Determine emission reduction potential of the country, which 

also stimulate economic and social development. 
 

3. - Provide guidance which summarize the approaches of  
Cambodian Low Carbon Development Strategy 

Overview of the Activity (3) 
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The covered sectors/dimensions of the analysis are: Energy, 
AFOLU, Industrial, and waste sectors, and also on social, 
economic, educational and technological dimensions. 

 

Two types of national level quantification models and a group 
of LCS policy supporting tools are planned to use. They are: 
• Extended Snapshot model (ExSS) and AFOLUA: To design 

Low Carbon Society vision and quantify the GHG reduction 
potentials; 

• Bottom-up type end-use model (AIM/enduse): To identify 
effective technologies and necessary financial policies for 
Low Carbon Development. 

• Quantification Tools  for Low Carbon Strategies and 
Roadmaps (LCSR) making 

Overview of the Activity (4) 
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In the Morning Session, Mr. Hak Mao identified    
four tangible polices for low carbon development plan and a dozen strategies to 
reach the policies.  
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ExSS 
AFOLUA 

LCSR-Tools 

National 
Development 

Goals 

Statistical 
 data 

GHG  
Emission 

target 

Low-carbon 
technology 

/policies 

Quantitative 
Design of  

LCD-S 

Policies  
&  

Strategies 

• Energy efficient device 
• Renewable energy 
• Low-carbon farming 
• Tree planting   etc. 

• Economy 
• Energy 
• Demography 
• Agriculture 
• Waste 
• Land use etc. 

• Energy system 
• Industrial structure 
• Transport demand 
• Agriculture production 
• Land-use conversion 
• GHG emission         

etc. 
 

• Economic strategy 
• Urban & rural development 

plan 
• Energy strategy 
• Environmental strategy 

• Energy 
• Land-use 
• Forestry 
• Agriculture 
• Aquaculture 
• Waste management 
• Finance 
• Human resource  etc. 

 

In order to conduct quantitative analysis of the strategies, a couple of tools and 
models: ExSS, AFOLUA and LCSR-Tools are used. They are coupled with national 
development goals, and identify measures to be implemented in order to achieve the 
relevant targets 
 

Methodology 
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Coupling of LCD-strategies and models/tools   
Policies Strategies Sectors Element models Integration

Sustainable forest
management strategy

Forrestry and Land-use AFOLUA

Sustainable waste
management strategy

Waste ExSS/Waste

Green agriculture
management strategy

Agliculture/Livestock AFOLUA

Green transport
management strategy

Transpotation AIM/enduse

Green energy management
strategy

Energy AIM/enduse

Green tourism management
strategy

Commercial/Transport (ExSS)

Green Good Governance
and human resource
development strategy

Education
Capacity Development

(ExSS)

Green technology and
investment strategy

Technology AIM/enduse

Green financial mobilization
strategy

Industry/Commercial

Blue Economy
Green merchant marine and
sustainable coastal zone
management strategy

Transportation and Land-
use

AIM/enduse
AFOLUA

Low carbon infrastructure
development strategy

Construction ExSS, AIM/enduse

Green building design and
construction strategy

Residential/Commercial
/Construction

ExSS, AIM/enduse

Green
Environment

Harmonization
of Green
Economy,
Society, and
Culture

Eco-Village

ExSS
and
LCD-Strategies
Tools
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Four models and tools expected using in the study 

• ExSS 
Extended Snapshot tool 
 

• AIM/Enduse model 
Energy enduse oriented bottom-up model  

 

• AFOLUA model  
Agriculture, Forestry and Other Land-use Activity model 
 

• LCSR Tools 
Tools for designing and managing Low Carbon Strategy and 
Roadmap and connecting models’ output quantitatively with  
LCD strategies 
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Extended Snapshot Tool (ExSS) (1) 
• ExSS is a tool to design and assess future energy consumption, power 

generation, technology diffusion, transportation, industrial outputs, residential 
and commercial activities, waste generation and GHG emissions, coupling 
with prescribed  socio-economic, industrial and demographic scenarios in a 
particular future year.  
 

• ExSS is an “input-output” type model consists of simultaneous equations with 
around 6000 variables. 
 

• ExSS is based on the idea of “back-casting” approach and used to “Design” a 
future society as a Low Carbon Society in a consistent and quantitative 
manner. 
 

• ExSS has been used for development of Low Carbon Strategy and Roadmap 
in many nations and regions in Asia. 
 

• It is a GAMS linear/non-linear program operated on MS-Windows 
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Model structure of ExSS 
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Output of 
manufacturing 
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Exogenous variables 
Parameters 
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variables 

Final energy demand 

Energy demand 
(DPG) 

Central  power generation 
(CPG) 

Energy demand (CPG) 

Primary energy supply 

Dispersed power 
generation (DPG) 

CO2 emssions 

Energy efficiency  DPG 

Energy efficiency (CPG) 

Fuel share (CPG) 

Transmission loss (CPG) 

Own use (CPG) 

Energy end-use device 
share 

Energy end-use device 
energy efficiency 

Carbon sink 

Private consumption 

An example of ExSS outputs: 
(Shiga LCS study, Japan) 

Extended Snapshot Tool (ExSS) (2) 
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AIM/Enduse model (1) 
• AIM/Enduse is a model to project energy demand and supply coupling with 

energy technology developments and energy policies. 
 

• The model focuses on energy service generation, and on detail technology 
selection framework considering individual technologies characteristics 
and costs. 

• eThe model assesses energy technological transition over time, Energy 
consumption, GHG emissions, Cost of policy actions. 
 

• The model covers;  
Energy demand sectors, such as Industry, Building, Transport, …,  
Energy suply and transformation sectors, such as Power generation, Oil 
refinery, Gas transformation, … 
 

• The model were extended to cover F-gas consumption/emission, and 
AFOLU activities 
 

• The model was applied many times to Japan’s climate policy making, and 
also China, India, Thailand, Indonesia,....  

 
• It is a GAMS linear program operated on MS-Windows 
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AIM/Enduse model (2) 

Concept of AIM/Enduse 

GHGs, Sectors and services in AIM/Enduse 

Typical  technologies in AIM/Enduse 
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An example of AIM/Enduse model outputs  
for developing Thailand Low Carbon Roadmap 

 
– 28% reduction in 2050 compared to 

BAU case 
– Found large mitigation potential in 

industry sector and power sector. 
– Summarize the analysis to a Policy 

package to realize low carbon Thailand 

28% reduction 

There are large mitigation 
potential in these sectors Policy package in various sectors 

AIM/Enduse model (3) 
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AFOLUA model (1) 
 

• AFOLUA (Agriculture, Forestry and Other Land-use Activity) is a 
model for projecting activity levels of AFOLU sectors and GHG 
emissions from these sectors.  
 

• Simple accounting type tool, based on land use accounting table, 
food balance table and biomass balance table. 
 

• Socio-economic variables are adjusted and consistent with other 
models, i.e. ExSS, CGE. 
 

• The model considers production, consumption, import and export 
of forestry and agriculture products including bio-energy crops. 
 

• It is a GAMS linear/non-linear program operated on MS-Windows. 
 

• This model was applied to Vietnam, Indonesia and Malaysia 
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AFOLUA model(2) 
 

 Forestry 
module 

Energy module 

• Crop production 
• Head of livestock 
• Biofuel 

production 

• Timber production 
• Degraded forest 
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• Deforestation area 
• Protected area 
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demand 
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• Transport demand 
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• Population 
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Agriculture 
Waste module 
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module 

• Agricultural 
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production 

Landuse  
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Model Frame of AFOLUA 

An example of AFOLUA outputs:  
(Indonesian Low-Carbon Strategy and Roadmap study) 
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LCSR (Low Carbon Strategies and Roadmaps) Tools 
 
 
 
 
 

• LCSR tools are tools for connecting  models with LCSR 

making process quantitatively, and support designing, 

monitoring  and managing the Low Carbon Strategy 

progress 

• The tools are composed of  

・ LCSR Work Breakdown Structures (LCSR-WBS) 

・ LCSR Specification Cards (LCSR-SPEC) 

・ LCSR  Design Structure Matrix (LCSR-DSM) 

 

• These tools are now applying to a Malaysian regional study. 
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Low Carbon Strategies and Roadmap (LCS) 
• LCSR is a deliverable-oriented 

grouping of elementally 
programs that organizes and 
totals the scope of the LC 
Policies. 
 

• Overall structure of LCSR is 
shown with its Work 
Breakdown Structure (LCSR-
WBS) 
 

• LCSR-WBS is a graphical 
format of hierarchically 
displaying deliverable 
measures and projects, which 
are further broken down into 
more detailed deliverables.  An example of LCSR-WBS (Iskandar Malaysia study) 

     An example of LCSR (IsKandar Malaysia study)    
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LCSR Specification Cards (LCSR-SPEC) 
 

• LCSR Specification Cards (LCSR-
SPEC) describes the Scope 
statement, Workflow,  Timeline of 
implementation,  Required resource,  
Costing, Implementation organization, 
Stakeholders,  SWOT* analysis,  and 
Current status 

• It is used for discussing/analyzing  the 
Design details, Progress management,  
Sharing and communicating  the 
relevant information among research 
groups, implementation agencies and 
stockholders 

 

* SWOT: Strengths, Weaknesses, Opportunities, and Threats Template of LCSR-SPEC using Iskandar Malaysia study 
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LCSR Design Structure Matrix (LCSR DSM) 

• LCSR DSM*1 is a matrix which shows relations and interactions 
among programs in LCSR-WBS and crucial parameters/variables/ 
performance measure which influence the quantified targets of LCSRs, 
with compact, easily scalable, and intuitively readable representation.  
 

• LCSR DSM has a structure of MDM*2  with four domains*3 , i.e. Actors/ 
Stackholders, Programs/Actions,  Performance measures/Crucial 
parameters, and Quantified targets . 

*1 DSM (Design Structure Matrix) is a network modeling tool to represent the elements 
comprising a system and their interactions. 

*2 MDM(Multidomain Matrix) is an extension of DSM modeling in which two or more 
DSM models in different domains are represented simultaneously. 

*3 Domain is a realm of the elements comprising a DSM model of a system (e.g., product, 
process, organization, etc.).  
                        Terminology defined in Eppinger, D. and Browning, T., Design Structure Matrix Methods and Applications, MIT Press,  2012 
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An example of LCSR-DSM 
•Column elements act to row elements, i.e. column elements cause effects to row 
elements  

•Elements of matrix denote relation between column elements and row elements 
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An example of evaluation of effectiveness of Low Carbon Strategies 
(Actions) to GHG emission reduction           (Iskandar Malaysia study) 

Green Economy: 59%  
Green Community: 21% 
Green Environment: 20% 
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1. Support the development of Low Carbon Developing 
Strategies and identification of technologies which is useful 
for realizing the strategies:  
KU (ExSS, AFOLUA, LCSR tools) , NIES (AIM/Enduse) and 
MHIR (AIM/Enduse) 
 

2. Support capacity development and conduct training 
workshops : MHIR and NIES 
 

3. Organize policy dialogue for Implementation/Workshops and 
Reporting: IGES and NIES 

KU: Kyoto University, NIES: National Institute for Environmental Studies, IGES: Institute for 
Global  Environmental Strategies, MHIR: Mizuho Information & Research Institute, Inc. 

Role of Japan’s members  
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