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Abstract: This study evaluates the eco-efficiency of Taiwanese semiconductor 

companies in 2022 by applying data envelopment analysis (DEA) with undesirable 

outputs. We use operational costs, selling and administrative expenditures, and 

total capital as input variables. For the desirable output variables, we adopted net 

sales and total assets in the evaluation process. In addition, we use the quantity of 

carbon dioxide (CO2) emissions as the undesirable output. Our results calculated 

from the DEA model indicate that the average eco-efficiency of Taiwan’s 

semiconductor industry is 0.833. The average eco-efficiencies of the highest two 

subindustries are firms in the lead frame and semiconductor equipment, and the 

lowest two are IC design and foundry. Finally, the inefficiency in CO2 emissions 

indicates that Taiwan’s semiconductor industry must continuously improve its eco-

efficiency continuously in the future, especially in the foundry subindustry.  
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