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Abstract

A rapid development of the global semiconductor industry inevitably results in
environmental problems. Global survival is at risk due to the excessive growth of industry
and commerce, ecological destruction, waste pollution, energy shortages, and other effects
of overdevelopment. Therefore, ensuring environmental sustainability has become a
significant part of business operations. Enterprise performance evaluations often use
financial indicators, but ignore environmental ones. When environmental indicators can be
included in the measurement in a timely manner, enterprises' sustainable operation
performance can be effectively analyzed.

Consequently, in addition to traditional financial indicators, this study also collected
electricity, water, and greenhouse gas emissions from each enterprise.

Financial indicators were taken from the Taiwan Economic Journal, and environmental
indicators were taken from corporate social responsibility reports.

Using the dynamic SBM model, this study includes two frameworks, namely, the
environmental framework and the traditional framework, for evaluating semiconductor
industry performance. These frameworks were used to examine the changes in operational
performance of 32 listed semiconductor enterprises in Taiwan over the period 2018 to 2022.

The comparison of the environment and the traditional evaluation framework shows
that the performance of the upstream enterprises(e.g., GUC, Sunplus, Realtek, ELAN,
Sonix, Holtek) are better in the environment framework. However, only a few enterprises

in the midstream(e.g., Fiti) and downstream(e.g., SDI) have better performance.

Keywords: Semiconductor industry, Data envelopment analysis, Environmental
sustainability, Dynamic SBM



