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Tab.1 Transportation quantity of the loaded containers, empty containers along individual routes at time period ¢
TEU
11 12
(1,2) (2,4) (1,3) (3,4)
1 200 100 450 80 150 90 200 100
2 300 90 300 100 400 0 350 100
2 (-1 N

Tab.2 Transportation quantity of loaded containers, empty containers and empty container inventory of individual port at
time period (#-1)

TEU
1 2 3
1 170 100 120 230 50 300 200 0 280
2 350 150 700 100 50 150 200 100 100
3t N
Tab.3 Revenues and costs of individual shipping company along the various routes at time period ¢
$
1 2 1 2
12 000 24 000 8 000 15 000
11(1,2)
2 000 1 800 1 000 1 350
49 500 30 000 40 500 24 000
11 2.4)
2 400 4 000 2 000 2 500
12 000 28 000 8 250 16 000
12 (1,3)
1 800 0 1350 0
20 000 38 500 16 000 29 750
12 3,4)
3 000 3 000 2 500 2 000
4 t .
Tab.4 Storage costs, leasing costs and carbon emissions cost of individual shipping company for individual port at time
period ¢
$
1 2 3 1 2 3
1 0 0 1 300 0 0 0 576 880

2 1 600 0 0 0 3 000 0 752 760
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5
Tab.5 Profits of two shipping companies under the condition of cooperation and noncooperation $
1 2 1 2 1 2
102 700 129 300 75 956 97 212 26 744 32 088 58 832
102 700 129 300 80 136 100 982 22 564 28 318 50 882
5 s 58 832 ,
50 882 , 0 )
2.2
X 10%,20%  30% ( 6).
6 b b b
) o 20%
s 20%,30% 40% (
7) o 7 ’ ’ o
6
Tab.6 Influence of variation of empty container inventory on total profit
1% /$ /$ /$
0 /$
1 2 520 160 4.8 709
-30 57 645.2
2 4900 0 0 520
1 280 540 16.2 766
-20 59 736.8
2 4 600 0 0 520
1 0 920 27.6 823
-10 59 348
2 3900 780 23.4 637
1 0 1 680 50.4 937
+10 58 316
2 2 100 2 420 72.6 883
1 0 2 060 61.8 994
+20 57 800
2 1200 3240 97.2 1 006
1 0 2 440 73.2 1051
+30 57 284
2 300 4 060 121.8 1129




7
Tab.7 Influence of variation of carbon emissions on total profit

/% /% /$
| 1 680
-40 56 832
2 1 960
1 1 480
-30 57 332
2 1 660
1 1 280
=20 57 832
2 1 360
1 480
+20 59 832
2 160
1 280
+30 60 332
2 -140
1 80
+40 60 832
2 —440
3
1) , ; ,
2) , ;
3) b (e}
b b 2 b
3 b b
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Container Transportation Optimization in View of Shipping
Company Cooperation and Carbon Emissions

Wang Chuanxu, Liu Jiaqi

(School of Economics & Management, Shanghai Maritime University, Shanghai 201306, China)

Abstract:In order to enhance the competitiveness of shipping companies, reuse of empty containers with ship-
ping company cooperation becomes an important method to improve shipping companies’ economic and environ-
mental benefits. Supposing containers could be rented, considering shipping company cooperation and carbon e-
missions comprehensively, this paper developed loaded and empty containers transportation optimization models
based on empty container reuse and then compared different effects on profit under shipping companies” cooper-
ation or non—cooperation condition. Based on the comparison with a numerical example, the study found out that
the shipping company cooperation could increase the total profit. Further analysis of the effect of empty container
inventory on total profit worked out the optimal amount of empty container inventory when total profit was maxi-
mal. The correlation between carbon emissions limit and total profit was positive.

Key words: shipping company cooperation; carbon emissions; empty container reuse; container transportation



