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Department of Transportation and Logistics Management
National Chiao Tung University

Abstract

Airline network design is crucial to an airline’s operation performance and
competition. A hub-and-spoke air cargo network system is widely used by
airliners for its effect on economies of scale. And the establishment of air
transport hub, seen as an engine for growth, has always been an end goal for
major airport worldwide for the development of aviation related industries.
However, in reality, there are all sorts of fluctuations with seasonal and regional
features which affect airline network design and even the long-term strategic
choices of air transport hub.  Airliners should evaluate and prepare themselves
on relevant impacts in advance.

This research develops an analytic model by formulating and minimizing
the logistics costs to design the hub-and-spoke air cargo network of an airline,
instead of using a mathematical programming model, commonly adopted in
previous studies, which may not present the feature of economies of scale
clearly. The model in this research is capable of reflecting the impacts of
cargo time value, aircraft type, cargo flow, relative locations between O/D
points and air transport hub on logistics costs. And it plays key effects on the
observation of economies of scale on hub-and-spoke air network. Besides,
through the model, we can also evaluate the impacts of demand fluctuation on
the reliability of aircraft types, flight frequencies and routes. In addition,
because of the consolidation effect on major route of hub-and-spoke air cargo
network, the fluctuations of cargo flows may be quite severe and the chance of
adjusting its optimal aircraft types and flight frequencies may increase as well.

This research also designs three scenarios to study the impacts of regional
economic development in Asia-pacific region on air network design and even
the development of air transport hub, the result in this research turns out that
geographical location play more crucial role on the local traffic flows for an
airport, if it is going to develop as an air transport hub.  Therefore, Seoul and
Shanghai benefit the most to become a regional air transport hub among major
airports in the Asia-pacific region, due to the rise of Mainland China shifting
the air transport market share northwardly.

Key words: hub-and-spoke network, air network design, reliability evaluation,
demand fluctuation, economies of scale, regional development
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