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MFE Rk R o 2 (3£ 3C) : The carbon dioxide emitted from international marine
transportation is 850 million tons (2007), and this quantity is huge emission like a
one-country advanced nation, such as Germany and the U.K. In this study, in order to
examine the plan for reducing this emission, the model which grasps the carbon-dioxide
emissions in the whole supply chain was built. And the reduction effect of plans, such as an
enlargement and a slowdown of a vessel, was discussed using this model. As results of
examination, the plan for reduction of marine carbon dioxide emission showed clearly that
land transportation etc. are affected. That is, it turned out that the emission on a supply
chain increases depending on conditions of the plan.
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loading rate(Miniaturization) Base 10% 20% 30%
€0, emissions[10° t-C0,] 178 175 175 177
Logistics cost[10° yen] 160, 778 | 143,256 | 134,922 | 129, 426
transport cost [10° yen] 158,970 | 141,448 [133,114 | 127,618
| Bunker expenses[10° yen] 27,682 [ 27,254 [ 27,276 [ 27,515
Entrance and clearance fees[10° yen] 14,803 14, 628 14, 202 13,917
Handling cost[10® yen] 18,276 18, 276 18,276 18,276
| Wages and crew expenses[10° yen] 6,508 | 6,305 | 6,201 6,144
Cost of hull[10°® yen] 91, 701 74,985 67, 159 61, 765
Storage cost[10°® yen] 1,808 1,808 1,808 1,808
Ave. Size[TEU] 2,909 2,202 1,865 1,646
Age. Speed[kt] 20.9 20.9 20.9 20.9
um._of ship 2,716 2,716 2,716 2,716
Age. Frequency[1/year] 4 48 48 4
Age. Loading rate (OQutward) [%] 0.57 0.72 0.82 0.91
Age. Loading rate (Return) [%] 0.32 0.40 0.45 0.50
Voyage time per voyage(day/a voyage) 4 47 47 4
Social benefit[10® yen] 17,563 25, 896 31, 369
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Slowdown Base 10% 20% 30%
0, emissions[10° £-C0,] 178 144 114 87
Logistics cost[10° yen] 160,778 | 170,978 [ 179,076 | 191,141
transport cost[10° yen] 168,970 | 169,170 [ 177,268 | 189,333
Bunker expenses[10° yen] 27,682 | 22,340 | 17,651 13,514
Entrance and clearance fees[10° yen] 14, 803 14, 803 14, 803 14,803
Handling cost[10% yen] 18,276 18,276 18,276 18,276
Wages and crew expenses[10° yen] 6,508 1.716 8, 490 9,565
Cost of hul1[10° yen] 91,701 [106,035 | 118,047 | 133, 175
Storage cost[10° yen] 1,808 1,808 1,808 1,808
Ave. Size[TEU] 2,909 2,909 2,909 2,909
Age. Speed[kt] 20.9 18.8 16.7 14.6
um._of ship 2716 3299 3582 4026
| Age. Frequency(l/year] 4 4 48 4
Age. Loading rate (Qutward) [%] 0.57 0.57 0.57 0.57
Age. Loading rate (Return) [%] 0.32 0.32 0.32 0.32
Voyage time per voyage(day/a voyage) 47 51 58 65
Social benefit[10® yen] -9,685 |-17,332 |-29,000
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Each production and
transportation stage

DProduct (1)
@Transportation (1)
®@Transportation(2)

C0, emission (ton)

475, 650 15. 1%
889,080 | 28.3%
606, 006 19. 3%

@Transportation(3) 16,176 0.5%
®Product (2) 181, 653 5.8%
®Transportation(4) 113, 694 3. 6%
@Product (3) 862,512 27. 4%

total 3,144,771 | 100. 0%
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