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Resource logistic approach to visualize supply chain risks Professor

Kazuyo Matsubae
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With the increased global concerns about resources and environmental constraints in recent years, the role of mining, as a constituent of social responsibility

associated with resource extraction and usage, is becoming increasingly important in science, technology, and innovation policy. Under increasing public

and shareholders' concerns of social and environmental sustainability, the fabrication industries require careful attention owing to their own risks related

to the resources and materials that are used in their products and services. The material flow analysis (MFA) tool and input-output technique provide useful

perspectives and valuable evidence for avoiding or minimizing the social and environmental risks related to the demand of resources.

We analyzed the risk-weighted flow by combining the resource logistics database and Input Output model. The estimated results shed light on how resource

logistics prepare policy makers and R&D engineers to confront the risks behind resource usage and how the information should be shared among

stakeholders.
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Fig.1 Reactive nitrogen flow map in Japan (2011)

Material flow analysis and 10 analysis of
reactive nitrogen

Nitrogen is an essential element for food production, and nitrogen
compounds significantly benefit our everyday lives. However, the process
of fixing nitrogen into reactive nitrogen consumes a significant amount of
energy. Furthermore, emissions such as nitric acid, ammonia, and nitrogen
oxide pollute the atmosphere and hydrosphere. Given these factors,
evaluating the flow of reactive nitrogen from production processes and
identifying the reactive nitrogen demand created by industrial activities are
essential to improving the management of nitrogen related environmental
issues. We conducted a reactive nitrogen flow analysis of the Japanese
economy and an input-output analysis of reactive nitrogen in Japanese
industries. (Figs.1-2).
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Fig.2 Top 10 industries with NH; originated Nr derived by
final demand in manufacturing industry
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Fig.3 Transition in the composition of the stocks of steel

Dynamic material flow analysis of the steel
cycle in engines in Japan

Automobile engines are made of a variety of metals such as steel and
aluminum, and they include many useful parts such as cylinder blocks,
crank shafts, and valves. When they reach the end of their service lives,
these parts are often reused, and the metals are recycled as secondary
materials. However, the engine’s original materials and functions are still
inevitably lost during conventional material recycling processes due
largely to the principles of thermodynamic restrictions. In contrast, direct
reuse, remanufacturing, repair, and refurbishment approaches that are
focused more on extending product lifetimes could help reduce these
material and functional losses. In this study, we focused on steel used in
engines to identify major changes in the material flow in Japan over time
by comparing engine recycling with reuse and remanufacturing and
quantifying the impacts of reuse and remanufacturing on material and
functional loss reduction. Our outcomes help to create the best combination
of individual approaches from feasible options consistent with the
materials flow based on the actual industrial structure (Fig.3).
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Inventory analysis of land rehabilitation at a
coal mining site in Indonesia

Mining reclamation and rehabilitation activities, as part of mining
operations, commonly progress through an excavation or production stage
that lasts throughout the mine’s lifetime, even after the mine is closed and
decommissioned. Our study examined the process of reclamation and
rehabilitation through a case study on primary coal mining in Indonesia.
We found that the benefits of rehabilitation activities were roughly 2.5
times the mine’s emission costs.
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(Zhengyang Zhang (D3))

Fig.5 Poster presentation in ISIE2019
at Tsinghua University, China (Imam
Eko Setiawan (M2))
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