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Fig. 1 Flow diagram
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Table 1 Conditions of transport
C ship
Truck Ferry Medium | Small
Eng. power [PS] 350 15,000 | 12,000 | 9,000
Capacity [TEU] | _ 0.5 120 500 250
Velocity 50 [kmv/h] | 23 [knot] |23 [knot] | 25 [knot}
Fuel type Light Oil Heavy Oil
Fuel unit
consumption 4.0 [km/l] 150 [g/PSh]
Fuel unit cost | 70 [yen/I] 15 [yen/l]
Harbor charge” | 130 | 120
[1000yen]
Load/Unload
hours [hour] 1.5 4.0 20
Labor cost” 2,200 [yen/(hour-person)]

EBERRICEALT, FF v 2B IUSEDMRD
Hik/ EOBARACESBRIIHAEEOR X
LEOHMOBEREEX B L, 1TEU b= Ttk
hTHORBIIEBIIRVWEEDNAHER L
ehoi,

2.2 BHHEER

9, BELAEXMIZHT3EBEHEL, b
ZyI7OEZ100 L LTHETS L Fig2dm & 51z
Rofe, ITNRRB L, 7=V —iTMEEoRB I
ERBLTrI v 7 L REERWMELRSTVS, Zh

Keywords: Modal shift, LCA, Environment, Transportation

65



L, BEACOEMIZTBWTER I Y270

Table 2 Time required

0% &85 TS RIMSEROTCIIER | | Distmoe g | peyy | Corboshi
e [km] Medium| Small
MIcERTH S, (Truck/shipy PO | thourd "5 0 | fhour]
Tokyo 10490 | , [ 30 | 32 | 28
Route ~Kitakyushu | /1,160 42.9) | (55.0) | 34.9)

, Yokohama 1,200 26 | 28 | 25
Tokyo-Kitakyushu ~Fukuoka| /1000 | 2 | 63y |asn | @3
Tokyo 1400 | 5o | 25 | 27 | 24
Yokchama~Fukuoka ~Mivyazaki| /950 C11.49) | (-2.5) | (-16.0)
) . s Nagoya 700 14 21 23 20
Tokyo~Miyazeki ~Sendai| /780 “8.7) | (66.5) | (41.8)

' Tokyo 840 720 [ 221
Nagoya~Sendai ~Kochi| /730 169) | 31.8) | a1.7)

. Tokyo 650 5| 18 2 [ 17
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Osaka~Shin-Moji Kobe~Oita | /409 14 130 @e | 150
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Fig. 2 Comparison of cost (Truck=100)
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Fig. 3 Allowance for increase of time taken
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Fig. 4 Calculation process of Environmental Index

Table 3 Unit load of environmental factors

(a) Phase of production 1 truck/ship)
0 ship
Trick | B
Energy {MJ] 3.62X10° | 1.39%x108 | 9.27X10’
Heat [MJ] - - -
CO; [ton] 29.4 1.07x10* | 7.13x10°
NO, [kg] 43.6 4.85X%10* | 3.23%x10*
SO, [kg) 152 1.32X10* | 8.87X10°
Phosphorus [kg] 340 9.65X10° | 6.45%X10°
Particle matter [kg] - - -
(b) Phase of use
Truck _Cargo ship
Energy 3.93 [MJ/(ton’km)] | 0.62 [MJ/(ton-km)]
Heat 427 MY 40.7 M)
co, 188 [g/ (tonkm)] | 58.4 [g/ (ton-km))
NO, 1.49 [g/ (ton'km)] | 0.810 [g/ (ton-km)]
SO, 4.20 [kg/ton-fuel] | 48.3 [kg/ton-fuel]
Phosphorus - -
Particle matter | 0.205 [g/ (ton-km)] | 0.2 [g/ (ton-km)]
Table 4 Environmental load in each category
(a) 10 years
Category 500 km 1600 km
Medium| Small |Medium| Small
Fossil fuel exhaustion | 592 574 614 604
Local warming 448 299 448 299
Global warming 308 300 315 311
Acid rain 110 103 110 103
Eutrophication 132 112 132 113
Air pollution 807 538 807 538
(b) 20 years
Category 500 km 1000 km
Medium| Small |Medium| Small
Fossil fuel exhaustion | 620 610 629 624
Local warming 448 299 448 299
Global warming 320 316 321 319
Acid rain 111 104 111 104
Eutrophication 192 157 192 157
Air pollution 807 538 807 538




Table 5 Weight of environmental category

Category Weight coefficient
Fossil fuel exhaustion 0.145
Local warming 0.078
Global warming 0.260
Acid rain 0.185
Eutrophication 0.099
Air pollution 0.233
Table 6 Environmental Index (Cargo ship=100)
Medium cargo ship Small cargo ship
10 years | 20 years | 10 years | 20 years
500 km 422 340 436 354
1000 km 427 347 437 357
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