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The efficiency of national maritime logistics for 29 ocean
countries: using super-efficiency DEA
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¢F : With the expansion of the global supply chain, the efficiency of maritime logistics is considered a crucial factor for countries’
trade and competitiveness. Nevertheless, prior research has not thoroughly evaluated the efficiency of maritime logistics, including
countries’ ports and shipping capacities. Accordingly, this study examines integrated maritime logistics efficiency at the national level
using DEA-CCR, BCC, and super—efficiency DEA. Furthermore, this study identifies a difference between the selected countries’
maritime logistics efficiency and LPI (Logistics Performance Index) through Spearman’s correlation test as an ad-hoc analysis. From
this, Asian countries showed higher efficiency and European countries showed higher LPI scores. These results might be derived from
this difference in port-city development patterns. Additionally, the main cause of inefficiency in Europe and Japan might be attributed to

high fleet capacity of control. Consequently, this study can provide valuable implications for coastal countries to set more efficient
directions for maritime logistics investment and policy.
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Lack of studies on national-perspective efficiency in maritime logistics, including port and shipping industry

Research purpose: To propose a new integrated DEA model in ports and shipping industry to evaluate
national-level maritime logistic efficiency using DEA and super-efficiency DEA method.
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Methodology

Data Envelopment Analysis (DEA) DEA s a popular methodology for measuring the relative efficiency of a decision-making unit (DMU)
based on multiple inputs and outputs. If $ =1, the DMU s efficient.

DEA CCR (Charnes, Cooper, and Rhodes, 1978) DEABCC (Banker, Charnes, and Cooper, 1984)

- Constant retuns to scale-basedmodel - Variable retums to scale-based model
- CCR efficiency score = technical efficiency

- Output-oriented CCR model:

- BCC efficiency score = pure technical efficiency
- Output-oriented BCC model:
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Methodology

Super-efficiency DEA (CCRBCC) Super-efficiency DEA can distinuish the ranking of efficient DMUs.
(Andersen and Petersen, 1993)  The difference of basic DEAs that when evaluating DMUj, the efiiciency is calculated by excluding DMU,

Super—efficiency CCR DEA Super-efficiency BCC DEA

- Constant retums to scale-based model - Variable returns to scale-based model

- Output-oriented super-efficiency CCR model: - Output-oriented super-efficiency BCC model:
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Input and Q.lmut variables - pmu: 29 countries that handied 80.4% of world container port throughput in 2019
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Results of DEA analysis

1. Results of DEACCR and BCC

Projection: the DMU's efficient target
o with allinefficiency removed
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Results of DEA analysis

2.Summary of DEA-CCRand BCC results CCR score = Technical Efficiency
BCC score = Pure Technical Efficiency

Scale Efficiency = CCR score/BCC score
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Lo |1 CHN Low0  Conam |1 HKG L0018 FRA 0665 |15 ARE 0843 lncrewsig |15
Lo |1 HKG 1000 Consm |1 DD L0019 TTA 0635 |1 GBR 079 Consam |19
100 |1 DD 1000 Contam |1 KOR 10000 20 TUR 0614 | DEU 0710 lnceasig |2
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1. Result of super-efficiency CCR Result of super-efficiency BCC
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Results of super-efficiency DEA analysis

3. Frequ yCCRand BCC
- Resultof super-efficiency CCR model
X Hong Kong .
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3 15 4 12 16 4 2
- Result of super-effidency BCCmodel
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Results of super-efficiency DEA analysis
4.2x2 Matrix for Efficiency and Performance
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Results of super-efficiency DEA analysis
4.2x2 Matrixfor Effidency and Performance

Based on the high and low ranking of two indicators, the 29 countries are divided into four quarters
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Research limitations and implications

1. Limitations

-D kof h iceand iner ports

areused asan alternative input variables

-Duetoth, i ratio, the actual util container shi reflected
2.Implications
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