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ABSTRACT

This study analyzes environmental impact of major domestic plastics materials using Life Cycle
Assessment methodology. To identify the key environmental issues by holistically analyzing environmental
performance of constituent materials of products, this study divides environmental factors into material use,
energy use and impact of emission, and also divides manufacturing process into productions of raw material
in upstream stage, basic material, intermediates and final products. This study also allocates various key
environmental issues into direct processes and indirect processes to properly propose efficient alternatives.

As a result, several key issues were identified such as basic unit of naphtha for producing ethylene and
propylene, energy use in the PP production and in the PS intermediates production, and finally heavy metal
discharged from chlorine production in PVC. Different alternatives are proposed in this study by differentiating
direct and indirect processes on the key environmental issues.
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Fig. 1. Comparison of eco-indicator on the main
plastics
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Fig. 2. Comparison of eco-indicator by each
upstream stage on the main plastics
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Fig. 4. Cumulative amount of crude oil by each
upstream stage of the main plastics
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Fig. 5. Comparison of energy intensity by each
upstream stage on the main plastics
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Fig. 6. Comparison of eco-indicator generated by
total emissions by each upstream stage on
the main plastics
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