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An Application of Two-stage Data Envelopment Analysis for the Measurement of the
Operation Efficiency of Domestic Airliners
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Abstract

The number of domestic airliners grew up rapidly after the government’s implementation
of the “Open Skies” policy. However, due to the competition from other transportation modals
as well as recent economic slowdown, the airlines’ occupancy rates have been declining.
Therefore, airliners are looking for ways to improve operating efficiency.

In this research, Data Envelopment Analysis (DEA) was utilized to evaluate the
operating efficiency of four domestic airliners. A two-stage approach including production
and marketing phases is proposed for the efficiency evaluation. Window analysis is also
implemented to overcome the insufficient number of decision making units. Operational data
were collected from year 1999 to 2002.
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The results of this study indicate that average efficiencies evaluated by single-stage DEA
is much higher than those evaluated by two-stage approach. High average efficiency was
mainly due to the offset effect cause by higher number of single-stage input data. Furthermore,
scale efficiency for two-staged DEA allows the airliners to understand how they adjust

operational strategies.
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