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Research on Port Operation Efficiency Based on Three-stage Super-efficiency DEA

Du Hao', Zhou Yutongl‘z, Kuang Haibo'?, Meng Bin'?
(1. Collaborative Innovation Center for Transport Studies, Dalian Maritime University, Dalian 116026, Liaoning, China; 2. School of
P y g

Shipping Economics and Management, Dalian Maritime University, Dalian 116026, Liaoning, China)

Abstract: As a key node of domestic and international trade, the way to improve the operational efficiency of port has become a hot
topic. For the current inefficiency problem of domestic ports, the super-efficiency DEA model to measure the operational efficiency of
China’s major coastal ports from 2007 to 2016 is used. It has been shown that the average super-efficiency values of ports are on the
rise, but there is a significant decline in individual year. Since 2016 is a pivotal year for the integration of shipping ports, the
three-stage super-efficiency DEA method to measure the efficiency of the ports in 2016 is used. The first stage uses the results of the
super-efficient DEA model to analyze the second stage. The stochastic frontier model (SFA) is used to incorporate environmental
variables such as hinterland GDP that affect port efficiency into the model, eliminating random errors and the impact of external
environment on efficiency. The third stage uses the adjusted input-output value to re-evaluate the port efficiency and obtain a more
accurate port efficiency ranking. Compared with the first-stage super-efficiency results, the difference between the previous and the
following values is significant. Except Qingdao Port and Shanghai Port, all of the ports have not achieved the effectiveness of DEA , and
the space for improving is relatively large. Finally, based on the throughput-efficiency matrix, the ports are divided into four types:
lean, strong, obese and thin, and targeted improvements are proposed for each type of ports.

Keywords: port efficiency; three-stage super efficiency DEA ; throughput-efficiency matrix; input and output
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