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Development of a mode split model in international freight transport between Japan and East Asian countries 

by Tadashi Yamada,  Kunihiro Hamada,
Mitsuru Kitamura,   Makoto Iida 

 It is crucial for the shipbuilding industry to develop the new types of ships that can enlarge the share of ships in the freight
transport market. In order to address this problem, it would be useful to develop computer-based decision making models including
the decision making of cargo owners, shipping companies and the shipbuilding industries.  
 In this paper, the decision making of cargo owners is modeled using an aggregate logit model within the framework of freight 
transport mode choice problem between Japan and East Asian countries. The model is then validated using an international logistics 
database which deals with the mode share between ships and airplanes, and sensitivity analyses are also undertaken in freight charge 
and travel speed. Results indicate that the model developed can offer the good performance with its parameter values being 
appropriately estimated as well as that the mode share of ships are influenced by their freight charges and speeds. 
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40(km/h) 670(km/h)

5 /kg 5 /kg 11 /kg

20 /kg 277 /kg

342 /kg 435 /kg 688 /kg
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Table 1  Value of commodities (yen/kg) 

152  660  239 978  136 469 - - 
202  1764  163 - 1459 289 - 13490  
499  340  581 720  389 311 530  - 
661  339  8547 - - 339 8547  391  
1690  1120  1714 856  155 212 471  124  
957  903  499 1844  234 336 495  223  
5753  7470  5687 4474  884 2115 2795  1579  
4758  7687  3941 3614  1955 626 2067  705  



Table 2  Estimation results for export ( 1)

-0.019 -0.017 -0.015 -0.019 -0.007 -0.012 -0.005 -0.006
(-12.3) (-10.8) (-24.5) (-5.75) (-21.4) (-15.0) (-17.9) (-15.3)
-0.405 -0.083 -0.135 -0.187 -0.006 -0.172 -0.007 -0.018
(-5.42) (-5.09) (-6.48) (-4.79) (-6.14) (-5.75) (-4.09) (-9.55)
0.741 0.856 0.950 0.926 0.691 0.691 0.524 0.754
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Table 3 Estimation results for import ( 2)

-0.030 -0.023 -0.015 -0.008 -0.020 -0.017 -0.011 -0.009
(-12.2) (-5.47) (-6.04)* (-1.45)* (-22.3) (-15.3) (-20.4) (-16.5)
-0.408 -0.096 -0.150 -0.109 -0.155 -0.292 -0.044 -0.038
(-3.17) (-4.59) (-0.427)* (-1.28)* (-6.64) (-4.75) (-6.57) (-8.65)
0.794 0.911 0.948 0.776 0.765 0.591 0.612 0.726
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Fig.2 Comparison of mode shares (Japan-Korea)              Fig.3 Comparison of mode shares (Japan-Taiwan) 

0%

20%

40%

60%

80%

100%

0% 20% 40% 60% 80% 100%
Observed

Es
tim

at
ed

Ship (export)
Air (export)
Ship (import)
Air (import)

0%

20%

40%

60%

80%

100%

0% 20% 40% 60% 80% 100%
Observed

Es
tim

at
ed

Ship (export)
Air (export)
Ship (import)
Air (import)

Fig.4 Comparison of mode shares (Japan-Hong Kong)        Fig.5 Comparison of mode shares (Japan-Singapore) 
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Fig.6 Change in mode share (Japan-Korea, Import)              Fig.7 Change in mode share (Japan-Taiwan, Export) 
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