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Abstract

As liner shipping companies have been facing fierce market competition,
freight rate increase is hard to achieve and most liner companies cannot make
reasonable profits. Additionally, most liner shipping companies have been
increasing their fleet and service routes, and they deploy large-size containerships
to Asia/Europe and Asia/America routes. These approaches resulted in over-
capacity, low capacity utilization and low freight rate. Moreover, the number
of shipments from Asian ports to Europe and America far outnumbered the
shipments from Europe and America to Asia. These trade imbalances resulted in
container flow imbalances. Consequently, liner shipping companies have to spend
substantial costs in repositioning empty containers between excess container zones
and demanding container zones and to maintain safety stock empty containers
to support the needs of customer services for those empty zones. This research
formulates an empty container inventory control model to derive container
repositioning lead time, safe stock and repositioning point. Additionally, linear
programing is utilized to formulate an optimal empty container repositioning model
to minimize repositioning costs. A numerical case study of a transpacific service
route is implemented to verify the feasibility of the proposed models. The results
show that the key factors influencing empty container inventory and repositioning
points are repositioning lead time, uncertainties of shipment demand and service

level of liner shipping companies.

Keywords: Liner shipping, Container transport, Empty container repositioning, Inventory

model, Linear programming
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