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Background
• Material cycle has much relation to global 

warming and atmospheric pollution.
• In the material production, transportation, and 

waste treatment, GHG and atmospheric pollutants 
are generated and emitted directly or indirectly. 

• Analyzing and predicting the flow of material 
cycle is important to reduce the global 
environmental problem.

• To grasp the current situation of material cycle, 
bottom up approach is effective as well as top 
down approach.



Factors
Factors which can change material flow are :
(1) Consumer’s preference: “Which goods does 

the household purchase?”
(2) Long time use: “When does the household 

discard the goods as the waste?”
(3) Waste treatment with low environmental 

load: “How is the waste reused, recycled or 
treated ?  



Objective

To analyze and to predict the waste flow 
through household, these three models are 
developed. 

(1) Consumer preference model
(2) Household material balance model
(3) Waste treatment model 
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Planning of waste treatment
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Category of benefits

Category Benefits Example of action

cloth benefits by wearing clothes clothing

eating benefits by eating dishes eating

house benefits to get comfortable living  housing

education benefits by taking educations going to school

housework benefits by housekeeping cleaning、washing

health benefits by maintaining healthy life taking bath,washing face,
going to a hospital

amusement benefits by enjoying amusement or recreations reading、sports、travel

sleep benefits by sleeping sleeping

others the other benefits moving、communication



Prediction of living expenditure 
(total cost per person)
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Scenario of population change and aging
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・In all households, the expenditure for ‘eating’ decreases.
・Household garbage, which is  generated from the essential activity,
the ratio of garbage decreases even if the economic growth is high.
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Prediction of paper waste

・Increase of aged households.
・Expenditure for amusement in aged households increase.
・Papers have a relationship with the amusement.
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Conclusion

• We developed sequential three models
• Using a scenario considering aging problem, 

the trend of waste in future was predicted.
• This models should be linked to the macro 

economic model, AIM-Material.
• In the next step, a bottom up model of 

industrial waste will be studied.
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