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ABSTRACT

At the end of 2019, the outbreak of the COVID-19 virus caused an unprecedented
impact on the global economy and industries. However, the Personal Protective
Equipment (PPE) industry experienced a counter-trend growth. PPE refers to
wearable products designed to protect personal safety, with non-woven fabric as the
core material for epidemic prevention supplies such as masks, isolation gowns, and
protective clothing. The demand for these items surged, and previously, Taiwan relied
on China for about 80-90% of the epidemic prevention supplies that mentioned before.
Fortunately, in response to the government's call, non-woven fabric and garment
manufacturers shifted their focus to become members of the national team for
producing masks, isolation gowns, and protective clothing, shouldering the
responsibility of addressing Taiwan's insufficient PPE supply. At the same time, these
manufacturers are facing the challenges of transitioning from sunset industries.

This study utilized the Taiwan Economic Journal (TEJ) database to gather publicly
available data. It employed the Super SBM model of Data Envelopment Analysis
(DEA), Malmquist productivity index, and Tobin's Q to measure the operational
efficiency, productivity trend, and financial performance of 11 members of the
national teams producing masks, protective clothing, and isolation gowns. The inputs
in this study included operating expenses and assets, while outputs consisted of net
operating revenue, gross operating profit, and after-tax net profit. The analysis
focused on the changes in operational efficiency and productivity of these entities
during the period from 2017 to 2021, amidst the COVID-19 pandemic.

The results of this research indicate that over the five-year period from 2017 to 2021,
there were six companies that exhibited relative efficiency, with five of them even



achieving super efficiency. These companies serve as benchmarks for other
inefficient enterprises to learn from. However, they still faced challenges due to the
extension of the pandemic, including overseas factory closures, drastic reduction in
orders, and other international situations.

In terms of the Malmquist productivity index analysis, the overall productivity and
technical efficiency of the PPE industry declined over the five-year period due to
ongoing transformation efforts by various companies. However, there was continuous
progress in terms of technological advancements. According to the results measured
by Tobin's Q, the average Tobin's Q for each year was greater than 1, indicating
favorable overall industry performance and industry value. The variations in Tobin’s
Q among different companies may be partially attributed to stock prices.

Keywords: Personal Protective Equipment, Data Envelopment Analysis, Malmquist
Productivity Index, Tobin’s Q



