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Material Flow Analysis of Prefectures to Promote Sound Material Cycles by Use of Data
in Official Reports Collected for Waste Management
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Institution: Waseda University
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[Abstract]
Key Words: Regional recycling zones, Regional circular and ecological sphere, Material flow
analysis, Waste input-output analysis, “True” recycling rate, Trans-boundary logistics of waste

Prefectural governments in Japan enact plans for regional waste management and a sound
material cycle society (SMCS) that are executed in line with national policies to promote regional
circular and ecological spheres. However, systems analysis has not been utilized extensively
when setting quantitative targets at a regional level. Therefore, this study developed methods for
regional material flow analysis (MFA) that are based on waste input—output (WI10) analysis. This
study presents a novel database for the regional MFA in Japan. It was constructed without
conducting additional expensive surveys because official reports that are regularly collected by
prefectural governments for waste management purposes are utilized completely.

The major contributions of this study are fourfold. First, the database was developed using
industrial waste flows of 2015 from approximately 17900 large establishments. The images of
annual waste management plans and performance reports of large establishments are publicly
available online. These images were collected and manually converted into a numerical database.

Second, a framework motivated by a recent saturation in the recycling rate of municipal
solid waste (MSW) was developed to estimate the MSW flow not captured by municipal
authorities. Performance report data of MSW generation and management from large
establishments along with industrial statistics were utilized to develop the framework. MSW
recycling rates were increased by considering the uncaptured flows in all the case studies. The
amount of recycled MSW doubled in an extreme case. Additionally, the developed framework
provides an increasing upward trend in the MSW recycling rate for some regions.

Third, an advanced database on industrial waste generation, transportation, treatment,
disposal, and recycling was developed by linking official reports, which are regularly collected
by prefectural governments. Statistical analysis of the advanced developed database showed that
in the transboundary market, the transport distance of industrial waste primarily depends on the
nature of the waste, the economic value of the recovered material, and the locations of dedicated
treatment facilities. When transported over a certain distance, industrial waste tended to be
transported to facilities with cheaper entrance fees in order to reduce the total cost of disposal
and transportation.

Finally, by integrating these developed databases, a multi-regional WIO table for
Fukushima prefecture was estimated. The results of this regional MFA indicate that the
implementation of regional MFA will enable a prefectural government to consider the regional
characteristics in further detail when setting numerical targets for waste management and SMCS.
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