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Optimal decision-making for multi-period empty
container repositioning considering free detention

time and shipping company cooperation
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Abstract : Addressing the industry pain point of high costs as-
sociated with the empty containers repositioning by sea, this

paper combined the cooperation mechanism of shipping com-
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panies with the strategy of free container detention periods. It
comprehensively considered four channels for obtaining empty
container

containers; container allocation, container storage,

leasing, and container exchange, and a nonlinear program-
ming model was constructed with the goal of minimizing the
total cost of empty container repositioning. By designing an
approximate dynamic programming algorithm based on
&-Greedy strategies, the multi-stage decision-making and non-
linear coupling issues that are difficult to handle with tradi-
tional methods were addressed, and optimal decisions for the
length of free container detention periods under different sce-
narios were provided. Research has found that by reasonably
setting the free container detention period, the cost of leasing
containers can be reduced, and the cost of container use un-
der cooperation with shipping companies can be optimized.
Sensitivity analysis shows that when the supply of empty con-
tainers exceeds the demand, the total cost of empty container
management for shipping companies will reach its optimal lev-
el. For every 33% increase in inland container volume or 1
day extension in transportation time, the free detention period
needs to be shortened by 1~2 days to achieve cost optimiza-
tion. This collaborative decision-making framework helps im-
prove the efficiency of empty container resource turnover in
shipping companies and provides a basis for determining the
length of free detention period for shipping companies.
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Fig.6 Changes in free detention period under

different supply-demand relationships
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