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[Abstract]

Key Words: Material flow/stock model, Circular economy, Policy evaluation, Municipal
waste, Durables, Plastics, International resource supply

As policies for establishing a sound material-cycle society in Japan have progressed
significantly since 2000, their outcomes have approached saturation. To advance policies for a
sound material-cycle society in such a context, detailed and evidence-based policy target
setting and monitoring of policy progress play important roles. Material flow modeling is a tool
that can support this.

We developed six focused material flow models with this in mind and then used these to
estimate outcomes of policy packages. The main results of each model were as follows:

The municipal waste/regional circular model enables to simulate different policies of all
municipalities considering regional characteristics and calculate national-level policy
outcomes. We set a policy package that included waste prevention and recycling and estimated
its outcomes: a reduction in municipal waste generated and disposed of and an increase in the
recycling rate. A stronger policy is necessary if the goal is more than 4% waste reduction, an
increase in the recycling rate greater than 2%, and a final reduction in disposal greater than 8%,
all by 2030. The outcomes of integrating waste incinerators that are not working at full
capacity due to depopulation were also estimated.

The inter-sectoral plastic recycling model depicts each supply-demand relationship
pertaining to plastics in Japan. Using this model, CO; emissions of recycling beyond single
sector can be estimated.

The durable model separates Japan into nine regions and enables analysis of future
imbalances in nonmetallic minerals caused by decreased public construction. According to the
analysis, the supply of recycled materials will exceed demand in five regions in 2030.

The 2R (reduce and reuse) model enables the discrimination of two groups of products:
those used for an extended period of time and those that are not. We set a policy scenario for
extending the lifetime of consumer durables and estimated changes in new product sales and
waste product generation.

The resource model considers changes in future trade given global warming scenarios.
Our analysis confirmed that the model could simulate changes in trade flows for metal
resources/products in the past. Therefore, we used this to estimate future trade in metal
resources/products.

Finally, the results of each model were input into the Ministry of Environment’s model
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to calculate the three material-flow indicators used in the Fundamental Plan for a Sound
Material-Cycle Society. In the era of saturating policy outcomes, the results suggest that more
attention should be paid to the interlinkages between policies.
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