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Waste generation is the result of input of natural resources necessary for socio-economic activities.
This means simply reducing waste discharged leads to economic stagnation. Rather, to minimize input
of natural resources required for economic activities, we need to decrease amount going to landfill sites
by not delivering it directly to final disposal, namely we need a cycle returning waste into economic
activities. By firmly establishing this cycle through both material recycling and energy utilization, the
trade-off relation between economy and environment will be improved. In particular, socio-economic
activity in Tokyo has strong impact on environment same as countries like Korea. Enormous amount
of generated waste has raised a landfill disposal problem, and the remaining capacity of final disposal
sites is still in a crisis. Moreover, consumption in Tokyo area relies much on materials come from other
region. Therefore, it is necessary to use sources sustainably by utilizing waste emitted thoroughly as
responsibility for disposal.

The objective of this study is to clarify environmental economic policy for promoting establishment of
sound material-cycle society subject to keeping or expanding the regional economic scale, and
enhancing the amount of material recycling and reducing greenhouse gas (GHG) emissions. The study
area is Tokyo Metropolitan city. We consider both material recycling and energy utilization and find out
optimal policy for environmental quality and economic situation.

We construct an expanded input-output model with new waste treatment sector consists of material
recycling and energy utilization. The model includes economic activity structure, the flow of waste and
energy, and emissions of GHG. Gross Regional Product (GRP) is maximized as the objective function.
We quantitatively analyze how much tax and subsidy on discharging waste is required for sound

material-cycle society thoroughly.

Keywords: Input-Output analysis, waste, material recycling, energy utilization
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