Modeling of Household Waste
Generation and Treatment by
Bottom Up Approach

o Takesni Fujiwara, Kyoto University
e Yuzuru Matsuoka, Kyoto University

The 7t AIM International Workshop 15-17, March 2002




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 astop
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 Isthe 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




Bottom up model of household consumption and waste
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Consumer preference model




Concept of consumer preference model
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Definition of benefit production

Production function of benefit (L eontief function)
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Constraintsfor benefit production
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Definition of utility production

Utility function (Cobb-Dougras function)
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Prediction of household waste using
‘Consumer preference model’
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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
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Total weight of household waste

Prediction of household waste
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Prediction of household garbage
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In all households, the expenditurefor ‘eating’ decreases.
Household garbage, which is generated from the essential activity,
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Prediction of paper waste
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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.




(1) Commoadity production function
Z,= (X, X5, Xyttt R)
Z, :commodity
X, 1goodsor service
t, - hour spent for X,
R:other variables

(2)Budget constraint

M
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| :Income
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t,, : total hour
t,, : working hour

(4)Full income
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(5)Leontief —type" Commodity production function”
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Szi p X, Jriwiti +V =§:Azi Jriwzi +V Eiﬂ-izi +V
=1 i=1 i=1 i=1 i1

T =A+wW
7, - shadow priceof commodity Z,

(7)Cobb - Douglas utility production fuction
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(8)Optimization problem to be solved
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(9) Utility demand function astheresult of optimization
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