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National Chiao Tung Uuiversity

Abstract

There is an increasing trend that international airports are operating in a
competitive, market-driven environment and in self-financing manner. Therefore,
how to effectively allocate airport terminal-building space to maximize the revenues
from a host of commercial activities through concession lease has become an
important issue.

This study explores the relationships among concession revenue, passenger service
level and space allocation for public facilities and commercial activities at
international airport passenger terminals. Terminal space allocation models are then
constructed to allocate the optimal amount of space for a variety of stores at different
locations and for public facilities. The results show that the optimal amount of floor
space for different types of stores and,public facilities changes under different
passenger volumes and service levels. The required commercial space is not the
same and its ratio to the space of public facilities:is also different with respect to
different public facility service-levels. The ratio increases with the reduction of the
service level of public facility, and this result-provides as a new reference for airport
designers who used to adopt the same ratio without further considering changes in the
service level of public facility.

This study formulates a dynamic programming model to determine the optimal
facility purchase and replacement scheduling by considering facility renewal costs,
aviation safety, passenger service level, and airport finance. Then, this study
constructs various cost functions on facility depreciation, operation, maintenance and
delay for different facilities at different time stages according to passenger volume,
reliability and utilization so as to reflect variation in those costs. The results show that
maintenance cost for mechanical equipment increases in a higher rate than that for
electronic equipments as equipment reliability decreases. And equipments of longer
operating time also incur higher delay costs than those of shorter operating time as
equipment reliability declines. The optimal service life of check-in and immigration
counters are shown to be 9 and 8 year, respectively, for the same passenger flows.
This study provides the airport authority with the optimal strategic decisions on the
purchase and replacement of various facilities in terms of quantities and timing.

Key words: International Airport, Passenger Terminal, Space Allocation, Facility
Replacement, Dynamic Programming, Level of Service, Delay Cost
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