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To be, and to be: that is our way 
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Figure SPM10: http://www.climatechange2013.org/images/report/WG1AR5_SPM_FINAL.pdf 

We have carbon wallet with only 
approximately 300 GtCO2 in it 



Growing importance of actions towards low carbon development in Asia 

1990 

2008 

2050 

Source: Presentation by Dr. Mikiko Kainuma (Nov. 2011)  
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Research Project on Asia Low Carbon Society Scenarios toward 2050 

2014/08/05 5 



• The global emissions will become 1.8 times larger compared to the 2005 
level and emissions in Asia will be doubled under the reference scenario. 

• It is feasible to reduce GHG emissions in Asia by 69% by introducing ten 
actions and Others (CH4 and N2O emissions from other than agriculture 
and livestock) appropriately compared to the reference scenario in 2050.  
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Action 1: Urban Transport 

Action 2: Interregional Transport 

Action 3: Resources & Materials 

Action 4: Buildings 

Action 5: Biomass 

Action 6: Energy System 

Action 7: Agriculture and Livestock 

Action 8: Forest & Landuse 

Others (CH4 and N2O emissions from 

other than agriculture and livestock) 

GHG emissions in Asia (LCS) 

Global GHG emissions (LCS) 

Global GHG emissions (Reference) 

 

 

There is potential to reduce GHG emissions by 69% compared to 
the reference case in Asia 
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GHG emissions in Reference and 
LCS scenarios 

Note: Action 9 and Action 10 affect GHG 
emission reduction indirectly. 
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Next Step of LCS Study: 
How to Mobilize People and Society? 
• Transition to the LCS is not an easy task – it is vital to gain the 

cooperation of a wide range of stakeholders, including policy makers, 
international aid agencies, private companies, local communities and 
NGOs. 

• In order to mobilize people and society, “Realization of issues and 
revealing clear answers” are key for getting their continuous concern 
for achieving LCS. 

• Stakeholders are concerned with LCS scenarios and actions in their 
own region/city/district. 
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Example of LCS Building Design and its 
Implementation Strategy: Iskandar Malaysia 

Example of LCS Strategy of City-scale: Kyoto-city 
Designing Regional/City LCS Scenarios and its Implementation Strategy 



Methodology for Designing Regional/City LCS Scenarios: 
New Paradigm should be proposed 
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• Region/Subnational is NOT miniature version of national situation. 
• Regional characteristics should be considered for designing 

regional/city low carbon society scenarios. 

Source: http://energy-indonesia.com/03dge/Soeripno%20Martosaputro.pdf 

Example: Wind situation differs island and island, and area by area. 



Approach for Designing Regional/City LCS Sceanarios: 
Multi-layered Regional AIM Modeling System 
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• Identify emission 
reduction potentials 
and its co-benefit 

• Estimate the cost of 
policy measures   

• Provide incentives 
for use of innovative 
technologies  

• Prioritize 
investments  

• Promote behavioral 
and lifestyle 
changes 

• Monitor 
performance 

Information and Data Collection 
• Formulating GHG Inventory 
• Identification of data sources  
• preliminary data formation 

Synthesis and Preliminary 
Analysis 
• Information collection for present 

practices and policies 
• Data compilation 
Modeling and Analysis 
• Development of storylines 
• Quantification scenarios 

Developing LCS Action Plan 
• Quantification of LCS action 

plans 
• Development of  roadmaps 

Process Objectives/Outputs 
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Methodology for Designing LCS Scenarios and Actions 
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Situation around Regional/City GHG Inventory from 
viewpoint of Energy Balance Table 
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• IEA annually releases Energy Balance Tables for OECD/Non-OECD Countries 
(OECD: 1960-2012, Non-OECD: 1971-2012). 
 

• In Japan, Agency for Natural Resources and Energy (ANRE) releases national energy 
balance table from 1953-2013.  

• ANRE also releases energy balance tables for prefecture from 1990 to 2011. 
• For regional/city scale, we have some experience in Higashi-matsushima (2013), 

Kuwana (2013), Tome (2009), Kooriyama (2007), Joetsu (2006) and so on. 
 

• Japan has some regional/city energy balance table – but not enough for 
designing regional/city low carbon society scenarios in the whole country. 

• Situation is exactly similar for other Asian countries. 

Establishing methodology for estimating/formulating regional/city Energy 
Balance Table (and GHG inventory) is essential for designing LCS 

Scenarios in such area. 



Estimation Step for Regional/City Energy Balance Table (1) 
Basic Idea: Proportional Distribution by using Statistics 
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Estimation Step for Regional/City Energy Balance Table (2) 
Basic Idea: Proportional Distribution by using Statistics 
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Regional/City LCS design experience: 
In Japan and Asia 
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• Japan: So-so area in Fukushima 
prefecture 

• South part of the area are connected to 
Fukushima Daiichi Site 

• Target year: 2050 

• Asia: Iskandar Malaysia 
• Just north of Singapore 
• Target year: 2025 

 

 



Experience in IM: 
National vs. Iskandar Malaysia 
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Malaysia LCS Scenario Iskandar Malaysia LCS Scenario 

Example of Estimation: Energy Consumption in Industrial Sector 
Energy consumption for each industry in IM  
 = Energy consumption for each industry in Malaysia  
  * Value of gross output for each sector in IM  
  / Value of gross output for each sector in Malaysia 
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Energy Demand by Sector in IM 
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GHG Emission Projection in Iskandar Malaysia 
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GHG Emission Projection in Malaysia 
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• Energy has the largest contribution in both scenarios in all years. 
• In BaU scenario, GHG emission increased by 96% (2020) and 175% 

(2030) from 2005 
• In CM1 scenario, it was reduced by 26% (2020) and 45% (2030) from 

BaU, in CM2, 40% (2020) and 51% (2030). 
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Reduction of 
service demand
Improvement of
energy intensity
Improvement of
carbon intensity

Reduction of 
service demand

Reduction of 
service demand

Improvement of
energy intensity

Improvement of
energy intensity

Improvement of
carbon intensity

Improvement of
carbon intensity

Improvement of
carbon intensity

・High economic growth, Increase of service demand per 
household, Increase of office floor (increase)

・Servicizing of industry, Decline in number of households, 
Increase of public transportation (decrease)

・Fuel switch from coal and oil to natural gas

・Insulation
・Energy use management (HEMS/BEMS)
・Efficient heat pump air-conditioner, Efficient water heater,  

Efficient lighting equipment
・Development and widespread use of fuel cell
・All-electric house
・Photovoltaic

・Advanced land use / Aggregation of urban function
・Modal shift to public transportation service
・Widespread use of motor-driven vehicle such as

electric vehicle and fuel-cell electric vehicle
・High efficiency freight vehicle
・Improvement of energy efficiency (train/ship/airplane)

・Power generation without CO2 emission
・Hydrogen production without CO2 emission

・Fuel mix change to low carbon energy sources such as 
natural gas, nuclear energy, and renewable energy

・Effective use of night power / Electricity storage
・Hydrogen (derived from renewable energy) supply

・Farm products produced and consumed in season 

Experience in Japan: National Vision 
GHG 70% reduction in 2050  Scenario A: Vivid Techno-driven Society 
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Estimation of Final Energy Consumption in Soso Area 
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Estimation of Fuel Consumption in Soso Area 
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Low Carbon Scenario for Shinchi (1) 
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2005年比-73% 

• Overview 
• Bau Scenario: Energy consumption and CO2 emission are almost same till 2050 
• LCS scenario: Reduction of energy consumption to 105TJ, CO2 emission reduction 

is 32kt-CO2 

• Characteristics of energy supply in LCS scenario 
• In LCS scenario, PV covers 70% of electricity demands in 2050 



Low Carbon Scenario for Shinchi (2) 
2014/08/05 

All Sectors 

Industry 

BAU scenario 
Keep current situation till 2050 

Shift from Oil to 
Waste Heat 

LCS scenario 
Shift from Oil to Waste Heat and Electricity 

Industry 

All sectors 

No waste heat 
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LCS scenario differs country/region/city 
• Scenarios of each region vary in terms of combination of actions and their effects. 
 Ex) Thailand: Higher reductions from power generation and fuel shift in Industry 
       Vietnam: More focusing on demand side measures such as modal shift etc. 
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National and Subnational LCS Scenarios 
25 

Up to now, the AIM has been developed 8 national scenarios including Vietnam 
and 11 sub-national scenarios such as Kyoto, Shiga and Iskandar Malaysia. 
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 http://2050.nies.go.jp/LCS 

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 LCS 
scenario development and 
building roadmaps 

Request of more practical, 
realistic roadmaps and also 
tractable tools for real world 

India 
China 

Japan 

Malaysia 

Vietnam 

Thailand 

Indonesia 

Korea 

Bridging Research to Policy 
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