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-WFFCEREA, [ Life-cycle assessment of domestic and international recycling scenarios — methodological framework
and application to waste plastics |

- WA ERE 4 K OFTIE Yuichi Moriguchi (NIES: National Institute for Environmental Studies)

HRINFIEHE 4 L OFTIE - Atsushi Terazono, Minoru Fujii (NIES), Masayuki Sagisaka, Kiyotaka Tahara (National
Institute of Advanced Industrial Science and Technology), Masahiko Hirao, Shinsuke Murakami, Jun Nakatani (The
University of Tokyo)

- HE

This project aims to develop a methodological framework for assessing life-cycle environmental impact and
life-cycle cost of recycling scenarios, which include domestically closed scenarios and scenarios accompanying with
processes in foreign countries.

The information about the current situation of plastic recycling in Japan and China, recent trend of plastic trade
between the two countries and prospective demand of plastic products in China was investigated through literature
survey and field survey.

The methodology to clarify the economical cost-benefit relationship of each actor or the whole system of plastic
recycling was developed and applied to a PET bottle recycling scenario. In addition, the method to evaluate both
a horizontal recycling and a cascade recycling appropriately was proposed.

Life-cycle assessment was applied to the comparison of PET bottle recycling scenarios. Ten scenarios including
domestic recycling, transboundary recycling between Japan and China, incineration and landfill were set. The results

showed that all the domestic and transboundary recycling scenarios had smaller environmental burdens than the
13



incineration scenario, and that the chemical recycling scenarios had larger burdens than the other recycling scenarios
from the viewpoint of CO, emission and fossil fuel consumption. The domestic material recycling scenarios have
larger CO, emissions and fossil resource consumptions than the transboundary material recycling scenarios. This
difference results from the relatively large burdens of the manufacturing processes of virgin products in China,
mainly because of the difference in background parameters for electricity supplies and petroleum refinery between
Japan and China.

Inventory data of petroleum refinery process and plastics recycling were collected and analyzed through field
surveys in Japan and China, as well as literature surveys for academic papers, reports and databases open to the
public. However, it did not result in collection of the general inventory data of the petrochemicals of the China
domestic production whose trial calculation was made based on actual production. This is a future subject.

The background database was developed utilizing statistical data published and our field survey conducted in
China. The database covers coal production, power generation, water supply, waste-water treatment, waste treatment,
chemical products and so on. In this study, some analyses were made as deeply as to touch upon yearly and regional

differences. Based on those analyses, the factors most strongly affecting the results on LCI were clarified.

- ¥—U— K (5FELLN) =International material cycles, plastics, PET bottle, recycling, Life Cycle Assessment
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