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Life Cycle Analysis of Cost and Environment Impact
for the Photovoltaic Global Supply Chain

Ko NONOYAMA and Kotaro Kwajiri

The objective of this study is to clarify the effect of geological locations at each stage in the photovol-
taic supply chain on its life cycle cost and CO, emission. The functional unit is LkW multi crystalline sili-
con photovoltaic cell. The system boundary consists of 6 manufacuturing stages (metal grade silicon,
policrystalline silicon, multi-Si wafer, multi-Si cell, and module) and usage stage. It is assumed that the

all stages are conducted
tions in the case studies.

in a same country. Japan, United States, and China are employed for the loca-

According to the result, the embodied costs in 1LkW module are 1541$, 1439$, and 1475$ in the case
studies for Japan, United States, and China, respectively. The average percentages of each manufacturing
cost in the total are 47% for module, 29% for cell, 15% for wafer, 9% for poly-Si, and others. The total
amounts of embodied green house gases are 905 kg-CO,eq, 915 kg-CO»eq, and 1205 kg-CO.eq in the
case studies for Japan, United State and China, respectively. The cost payback times are 19 years, 36
years, 49 years, and 36 years in the case studies for Japan, United States, Shanghai in China, and Tibet in
China, respectively. The CO, payback times are 3.9 years, 2.2 years, 1.9 years, and 1.0 year for those case

studies, respectively.

Based on our results, it is clarified that the cost and the environmental burden are in trade-off. Then, it
is difficult to reduce the both outputs simultaneously in our case studies.
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