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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 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 a global link input-output (GLIO) 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 Annual per capita food nitrogen footprints of Japan,
China, and India (kg N/capita/year).

Environmental load of nitrogen and phosphorus
generated through food consumption

Food production requires much more nitrogen and phosphorus fertilizer
input than what enters our mouths. However, in order to use nitrogen in the
atmosphere as fertilizer, basically it is necessary to synthesize ammonia
using a lot of energy. Phosphorous ore, the primary resource of phosphorus
fertilizer, can only be obtained in limited areas of the world, and there is a
supply risk for Japan, which relies on imports for all of its primary
resources. In addition, nitrogen compounds such as nitric acid, ammonia,
and nitrogen oxides pollute air and water quality, and phosphorus
contaminates water quality. As the world population and the demand for
livestock products increase, there is concern that such environmental
impacts of nitrogen and phosphorus will increase. Footprint indicators
measure such human pressure to meet demand on the environment
throughout the life cycle of products, etc. In this fiscal year, we evaluated
the nitrogen and phosphorus footprint of food consumption for Japan,
China, and India (Figs.1-2).
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Fig.2 Annual per capita food phosphorus footprints of Japan,
China, and India (kg P/capita/year).
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Material flow analysis (MFA)
on alloying elements in steel

The automobile is made of a wide variety of metals such as steel and
aluminum and many useful parts such as engine and chassis. When an
automobile reaches the end of its service life, these parts are often reused
as spare parts, and the metals that make up an automobile are recovered
and recycled to high levels. Nowadays, as discussions on improving
resource efficiency are one of the staple focuses of the circular economy
strategies in the EU, the importance of creating systems to increase the
diversified circulation of materials across multiple levels of modern
products has been gaining more recognition. Such needs call for promoting
direct reuse; extending products’ service lives through better quality of
repair, remanufacturing, and upgrades; and recycling materials. However,
materials are still inevitably diffused and lost during conventional material
recycling due greatly to the principals of thermodynamic restrictions. In
contrast, it is expected that extending product lifespans through strategies
that are focused more on reuse could help avoid material dissipation and
waste generation and could save natural resources and energy and preserve
the functions originally given to the parts and their components.

In this study, we focus on automobile engines and consider the impact of
their reuse by quantifying the loss of alloying elements in engines being
recycled in Japan and by estimating the impacts of reuse on material loss
reduction and product life extension. To achieve this, we applied the
MaTrace model, which is an input-output analysis-based model for dynamic
MFA, to visualize the transition in the composition of the stock of materials
among products over time during successive rounds of recycling (Fig.3).
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Fig.3 Transition in the composition of the stocks and losses of Ni, Cr in 50 years

Fig.4 Awarded Presentation at Sino-Japan Symposium
for Industrial Ecology, Xiamen, China
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