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[Abstract]
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Material Flow and Stock Analysis, Life Cycle Assessment (LCA)

Current chemical substance management strategy is implemented for each chemical
substance based on the traditional risk assessment framework. Hazard information is specific to
chemical substances and products. Moreover, the exposure control mainly focuses on the
chemical flow from the production side or upstream side of the product life stage. To
supplement these existing systems, it is thus necessary to establish an evaluation framework
owing to the fact that multiple risks occur throughout the entire life cycle of chemical
substances and products.

In this sub-theme, material flow and stock analysis, integrated risk assessment and
subsequent trade-off evaluation were carried out. The aim of this study is to build multiple risk
evaluation models resulting from not only flow but also stock from the perspective of life cycle
which comprised of manufacturing, use and disposal.

The framework of these series of evaluation models was applied to eight representative
chemical substances and products. A total of eight case studies were conducted in detail. The
results suggest that it is possible to evaluate risks in line with actual conditions through
comparison with measured values and uncertainty analysis. A risk trade-off chart was proposed
as a framework for discriminating whether the trade-off between life stages or between multiple
risks are concerned at the consideration of the risk assessment result between case studies and
case studies individually. By plotting the five case studies implemented in this sub-theme for
the practical application of the risk trade-off chart, it was confirmed that substitution from
decabromodiphenyl ether (DecaBDE) to triphenyl phosphate (TPhP) for flame retardants, and
substitution of chlorofluorocarbons (CFC) for foam insulation, is possible to reduce target risk
and 1t 1s a difficult alternative to induce increase of counter risk. To apply this model to other
chemical substances/products and publish evaluation results as soon as possible, a framework
to consolidate data, methodology and critical risk assessment results used in each case study as
a case base was proposed. The results provide insights into the decision-making for both
industry and government regarding chemical management. This study made important
contributions to the formation of a new paradigm for chemical management towards
sustainability.
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