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Resource logistic approach to visualize supply chain risks Professor

behind resource use Kazuyo Matsubae
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With the increased global concern regarding resource and environmental constraints during 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 shareholder concern about social and environmental sustainability, the fabrication industries require careful attention owing to their
own risks related to the resources and materials used in their products and services. The material flow analysis 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 global link input-output model. The estimated results shed light on
how resource logistics prepares policy makers and research and development engineers to confront the risks behind resource usage, and how the information
should be shared among the stakeholders.
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Phosphorus flow analysis in Shiga Prefecture

Agricultural nutrients, including phosphorus, potassium, and nitrogen, are
essential elements for food production. The global population is predicted
to exceed nine billion by 2050, and furthermore, bioethanol production has
increased by about three times over the past 10 years. As a result, the
resources used for agricultural production, including water, land, and
fertilizer, will be of increasing importance in the next few decades. We
evaluated phosphorus flows, focusing on Shiga Prefecture, which has the
largest lake in Japan for advancing phosphorus resource efficiency (Fig.1).
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Fig.1 Estimated Phosphorus flows in Shiga Prefecture
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Fig.3 TMR of global automobile production

I0-based dynamic material flow analysis on
steel alloy elements

The MaTrace model is an input-output analysis-based model for dynamic
material flow analysis (MFA) that can trace the fate of materials contained
in end-of-life products over successive rounds of open-loop recycling,
considering the scrap quality and losses incurred during conversion
processes (Nakamura et al.2014). The timespan of evolution was calculated
at 100 years, and the exported engines were assumed to be completely
reused. The data used in the model were retrieved from the waste input—
output MFA database, which was developed based on the Japanese Input-
Output Table for 2005 (Ohno et al.2014).

The individual curves in Fig. 2 provide the share (percentage %) of the
locations of steel, Cr, and Ni, and their distribution among various
components, as well as their losses over a period of 100 years. If about 40%
of the IC engines were reused, after 20 years, the portion of these three
elements in cars was found to drop to about 43%. The final distribution
indicates that 41.8% of steel, 83.4% of Cr, and 41.2% of Ni were dissipated
in total. The reason for this is that Cr is normally lost in the refinery
process, whereas Ni is normally lost in the recovery process.

Analysis of total materials requirement for
technological change in automobiles

The total materials requirements (TMRs) of various cars and the total
TMR amount by regional automobile production are calculated through
scenario analysis. TMR represents the quantity of substances taken out of
domestic and foreign environments during economic activities. TMR
includes not only the flow of substances directly consumed but also
indirectly consumed substances. In considering the TMR of an automobile,
attention must be paid to elements such as copper, nickel, lithium, and
other critical metals. These elements are not used much in gasoline-
powered vehicles, but they are used often in next-generation cars. These
elements are present in only very small amounts in an ore, so it is expected
that very large values will be obtained when converted into a TMR (Fig.3).
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