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Abstract

Depleting fossil fuel sources and worsening global warming are two of
the current serious world problems. Moreover, the demand for
renewable energy is predicted to increase rapidly in the near future. To
overcome these challenges, many renewable energy technologies are
continuously  being developed. Among these technologies,
high-concentration photovoltaic (HCPV) is promising because it can
reduce the use of expensive photovoltaic materials to achieve highly
efficient energy conversion. This reduction process is achieved by
adopting concentrating and tracking technologies. Based on literature,
the operation processes of fossil fuel power plants exhibit the highest
environmental impact among various related processes. However, the
environmental impact of renewable energy technologies is frequently
related to the extent of energy consumption and the amount of materials
used during the manufacture and fabrication of devices. Therefore, this
study intends to assess and understand the environmental impact of
HCPV modules during their entire life cycles. An HCPV module and a
tracker from Institute of Nuclear Energy Research are applied, and
SimaPro 8.1.3 is used for the assessment. The functional unit used in

this study is defined as 1 kWh produced by HCPV. Life cycle inventory



data include raw materials acquisition, manufacture of components,
assembly, operation and maintenance, and disposal. Both carbon
footprint and energy payback time are highlighted in this analysis.
Results and findings of this study can provide several insights into the

development of the Taiwanese solar industry.
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