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EMF22 runs
– 4 scenarios w/o CO2 and climate feedbacks

* Modeler’s reference (REF)
* High yield (HI)
* Low yield (LO)

Common food nutrition intake
(Calorie, Protein)
Different yield growth with upper limit 

* Coordinated Scenario (CS)
Designated GDP, Population
>>> Changes in Food Nutrition Intake
IFPRI Yield Growth  



EMF22 runs (cont.)

* Food habit
Difficult to change food habit and 
agriculture protection in a short
timeframe.

* Ratio of crop-fed and grass-fed
animal meat
REF and HI – constant
LO and CS – gradual changes
(grass-fed meat, -2% per decade) 



GDP and Population
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Crop Yield
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Crop-Fed Meat Yield
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Yield Growth in Agriculture Production

* Crop Production Yield
= (Fertilizer Applied) * (Other Factors)

Management
Gene Tech., etc.

* Meat Production Yield
= (Feed required) * (Other Factors)

Grassland Area     Management
Feed Amount      Growth Hormone



Food Production
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Global Landuse
Landuse (World)
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CH4 from Agriculture
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N2O from Agriculture
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Discussions Needed

* Food Culture
Inertia
Crop - Rice in Asia, etc.
Protein – Meat, Fish, Milk,,,
Food Safety
Gene Tech.,

* Food Service Industry
Dine Out & Food Waste

* Other Issues
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Motivation

* Existing Frameworks

- Integrated assessment models (IAMs) to analyze 
climate change mitigation strategies.

- Life cycle impact assessment (LCIA) to make 
comprehensive analysis of environmental effects of 
product life cycle.

* Application to Adaptation Study

Coupling of IAM and LCIA can provide common and 
consistent framework basis for bottom-up and top-down 
integration in climate change impact assessment.



GRAPE output and “Impact Categories”
&”Safeguard Subjects” of LIME 

LIMEGRAPE output
(Inventories in 

LIME) Impact 
Categories

Safeguard Subjects

6 Kyoto GHGs Global 
Warming

Human health, Social 
Assets

SOx Acidification,
Urban Air 
Pollution

Human health, Social 
Assets, Primary 
Productivity

Land Use (LU) Land Use Primary Productivity
Land Use 
Change (LUC)

Land Use Primary Productivity, 
Biodiversity
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ObjectiveObjective

• Presenting
– a methodology to assess energy and materials systems from a 

viewpoint of sustainable development in the future;
– preliminary results giving insights on energy and material-

related policies for sustainable development in 21st century.
• Core methodology: extension and application of  

GRAPE/LIME model, which merges an IAM 
GRAPE and a LCIA method LIME.

– GRAPE is extended to be coupled with a new submodel that 
explicitly deals with the materials supply and demand systems 
including mining, refining and recycling of iron and steel, 
aluminum and copper.

Kosugi, Tokimatsu, Kurosawa, Itsubo, Ii, Yagita, Sakagami, Global Sustainable Development Indices for the 
Future:A simulation study of merging a lifecycle impact assessment (LCIA) with integrated assessment 
model (IAM), The 7th International Conference on EcoBalance, 2006, Tsukuba, JAPAN
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LIME LIME –– A Life Cycle Impact Assessment MethodA Life Cycle Impact Assessment Method
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Model extension: from Energy module Model extension: from Energy module 
to Energy & Materials moduleto Energy & Materials module
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Kosugi, Tokimatsu, Kurosawa, Itsubo, Ii, Yagita, Sakagami, Global Sustainable Development Indices for the Future: A simulation study of merging a 
lifecycle impact assessment (LCIA) with integrated assessment model (IAM), The 7th International Conference on EcoBalance, 2006, Tsukuba, JAPAN



GRAPE/LIME linkageGRAPE/LIME linkage
Integrated assessment model for energy/economy (GRAPE)

Japanese version of lifecycle impact assessment (LIME)

Margining two models of GRAPE and LIME, and carrying out of 
optimal growth simulation by internalizing externalities
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Kosugi, Tokimatsu, Kurosawa, Itsubo, Ii, Yagita, Sakagami, Global Sustainable Development Indices for the Future: A simulation study of merging a 
lifecycle impact assessment (LCIA) with integrated assessment model (IAM), The 7th International Conference on EcoBalance, 2006, Tsukuba, JAPAN



Other topic

Japanese Energy Technology Roadmap

Long-Term
FY2004-2005

Short- and Medium- Term
Started Oct. 2006 



Strategic Technology Roadmap (Energy 
Sector) ∼ Energy Technology Vision 2100 ∼
http://www.iae.or.jp/2100.html
* Contract Research from METI, Japan
* One of the Strategic Tech. Roadmaps of METI
* Identify Long Term Energy Tech. Role under 
Climate (CO2/GDP) and Energy Resource 
Constraints
* Detail Roadmaps incl. Tech. Performance Targets  
Transformation (Prim. Supply & Conversion (Elec. 
&H2))
Demand / Industry, Residential & Commercial, 
Transport



Energy Supply
Which Direction Should We Go?



Energy Technology Roadmap – Example of Res/Com
please see the website for detail. 





Thank you for the kind attention.
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