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• Asian countries will update their mitigation target and roadmap to achieve the 2/1.5 
degree target reflecting their issues to be solved and the resources to be endowed. 

• Model can be a collaboration tool between science and decision making process. From 
the long‐term viewpoint, each country will need the capacities to develop model and 
scenarios by itself. 

• AIM (Asia‐Pacific Integrated Model) has supported Asian countries to develop the 
integrated assessment model and their long‐term low carbon scenarios. 

International Network of AIM 
(Asia‐Pacific Integrated Model)
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How to assess the future using a model?
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• Model cannot predict the future, 
but only shows a result corresponding to a set of inputs. 

• Model has both subjective and objective aspects. 
• Model has both advantages and disadvantages. 
→ We need to use model to meet a purpose. 

Past Future

Future is uncertain. 
• Future is an extension of past/present? 
• How to reflect new trend in the future?

Model

Simulations
Future outlook

Model development: 
Reflecting past and 
current activities



Integrated Assessment Model 
as a tool to support environmental policies
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Core research  
members

Application and 
development to 
actual LCS 
processes

Development 
and 
maintenance of 
study 
tools/models

Each country’s 
domestic/local 
research 
institute

Policy makers

Central/regional 
government 

administration

Development 
Agencies

NGOs

Collaboration for 
developing LCS 
scenario and the 
roadmaps

Request of more 
practical, realistic 
roadmaps and also 
tractable tools for 
Low Carbon 
Development 
Strategies

Scenario approach towards Low Carbon Society in Asia
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How to combine the tools in order to keep consistency and 
unity among socio‐economic policies and LCS actions
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Extended snapshot 
tool (ExSS)

AIM/CGE AIM/Enduse

An integrating tool of future 
economic, industrial, social and 
energy visions with mitigating 
options. 

Tool for keeping macro-
economic consistency 
among supply, demand 
and resource constraints, 
and for estimating macro-
economic impacts.  

A tool for people and 
industry’s demand 
generation processes, 
technology deployment, 
and their impacts on 
GHG emission.  

Request of more practical, realistic 
roadmaps and also tractable tools for 
Low Carbon Development Strategies

Quantification of  
LCS scenarios

Low Carbon 
Development 
Actions and 
Roadmaps

Designing Snapshot of LCS visionsEconomic 
analysis 
of LCS 

Engineering 
and financial 
analysis of LCS 

Institutional and 
logical design of LCS 

This approach is applied to
Thailand, Vietnam, Indonesia etc.



Overview of AIM/Enduse model
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Energy Energy ServiceEnergy Technology

• Coal
• Oil
• Gas
• Renewables
• Electricity

• Blast furnace
• Power generation
• Air conditioner
• Fluorescent
• Automobile

• Crude steel production
• Electricity demand
• Demand for heating and cooling
• Lighting 
• Passenger, freight transport

Flow of real world

Energy Consumption
CO2 emission

Technology
Selection Energy Service Demand

• Energy type
• Energy price
• Energy constratins
• CO2 emission factor

• Technology cost
(Initial cost, running cost)
• Energy consumption
• Service supply
• Diffusion rate
• Lifetime

• Population growth
• Economic growth
• Industrial structure
• Employment
• Lifestyle

Energy Database Technology Database Socio‐economic scenarios

Flow of simulation



AIM/Enduse [Global]
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12 Asian regions

CO2 CH4 N2O SO2 NOx BC OC PM10 PM2.5 CO NMVOC NH3 HFCs PFCs SF6 CFCs HCFCs
Energy supply ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Fuel mining ✔ ✔

Industry ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Transport ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Building ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Waste ✔ ✔ ✔

Agriculture ✔ ✔ ✔

Others ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ shows most emitting sector
✔ shows 2nd major emitting sectors

✔ shows moderately emitting sectors
✔ shows minor sectors

Note2) Within the same gas‐type, 
Note1) ✔ shows the coverage of target gases in the model

32 world regions



SLCP and Air Pollutant emissions pathways in Asia
‐ compared to emission inventory (EDGAR, REAS, HTAP) ‐

9Source) Hanaoka, T, Masui, T. (2020) Environmental Pollution, DOI: https://doi.org/10.1016/j.envpol.2019.113650 
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Emissions pathways of SLCPs and air pollutants are different due to combinations of low‐carbon 
and end‐of‐pipe measures, even if CO2 emission pathways equivalent to 2℃ are similar.

EDGAR4.2 Reference
2D-EoPmid-RESTRT

EoPmax 2D-EoPmax-CCSBLD
2D-EoPmid-RESBLDTRTEoPmid

2D-EoPmax-RESTRT 2D-EoPmax-RESBLDTRT

REAS
2D-EoPmid-CCSBLD

HTAP



Sector‐wise Mitigation Potentials
‐ China, India and ASEAN toward the 2℃ target‐
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EDGAR v4.3 REAS v2 2℃ targetReferenceEmission Pathway

Mitigation potential Power Fuel mining Industry Transport Residential Commercial Waste Agriculture

CO2 CH4 BC SO2 NOx

Source) Hanaoka, T,  Hirayama, T., Hibino, G. Masui, T. (2020) JpGU‐AGU Joint Meeting

Major sectors with mitigation potentials 
are different depending on gas types.



Health damage due to ozone pollution (left/red) and 
damage avoided due to mitigation in 2030 (right/green).

11

Scenario Description

Reference Ignore health impacts of air pollution, health 
service cost, premature deaths and work loss days. 

woPol Penetration rate of mitigation technologies is fixed 
to the 2005 level.

wPol Various air pollution control technologies are 
introduced to reduce pollutant emissions and air 
pollutants concentrations to levels below wePol
scenario.

wPol2 Further reduction of emissions in 2030; NOx, VOC 
and CO by 50% and CH4 by 20% from the wPol
scenario. 

Source) Xie, Y., Dai, H., Zhang, Y. Hanaoka, T. and Masui, T. (2017). Health and Economic Impacts of Ozone Pollution 
in China: a provincial level analysis. Atmospheric Chemistry and Physics Discussions. 1‐63. 10.5194/acp‐2017‐849. 

This approach can be utilized to assess issues polluted with mercury. 



Discussion: 
How to use model realize sustainable society?
• Identify sources of pollutants and direct/indirect impacts due to 
pollutants. 

• Reflect how to control future pollutants to model. 
 Technologies
 Socio‐economic conditions
 Policies

• Draw various future pathways using model and its simulations. 
• Discuss the future scenarios with stakeholders. 
 co‐benefit
 trade off
 how to consider non‐market cost/benefits?

• IPCC AR6 WG3 covers both long‐term global emission scenarios 
(Ch3) and near/mid‐term national scenarios (Ch4) using various 
integrated assessment models. 
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