Journal of Logistics Research Vol. 2. 1998

Spsde e FEFAE 9T 2A
] & F-d 7 B
The Impacts of Mode Choice on Total Distribution Costs

Hur, Yun-Su - Nam, Ki-Chan

Abstract

The inventory theoretic models for freight mode choice evaluate transportation-inventory
decisions jointly from a total logistics cost perspective in an uncertain demand and lead

time environment. This paper reviews the inventory theoretic approach with emphasis on
the implementation in stochastic transportation choice models, and applies this approach to
evaluate transportation decision.

The major findings are as follows : First, the most appropriate approach is that suggested
by Tyworth with P, (fill-rate) as a safety stock criterion. Second, the proposed approach is

very effective one to evaluate the impacts of lead time and fill-rate on the order quantity(Q)
and reorder point(s). To a given situation, for railway transportation and coastal
transportation, long lead time appears to be more economic than road transportation(via
ODCY) when consistency is at a high level. When road transportation(via ODCY) for the
traffic of beverages and groceries is switched to alternative mode, total logistics cost is
decreased by about 16% to 28.15%.
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@9 : TEU
Ew
2= Eel 0 0.2 0.4 0.6 0.8 1
90% 7.68 7.68 7.68 7.68 7.68 7.68
10 | 95% 8.72 8.77 8.82 8.88 8.93 8.98
99% 11.03 11.12 11.21 11.30 11.38 11.46
90% 7.68 7.68 7.68 7.68 7.68 7.68
11 | 95% 8.85 8.90 8.94 8.99 9.04 9.09
99% 11.24 11.32 11.41 11.49 11.57 11.65
90% 7.68 7.68 7.68 7.68 7.68 7.68
12 | 95% 8.97 9.01 9.06 9.11 9.16 9.21
99% 11.43 11.91 11.60 11.68 11.75 11.83
(# 14 2|=Efnp 2atel Hstoll mE 28 ¥ ARES MupFEel Hei(AAHES(ODCYER))
@9 : TEU
4
A 0 0.2 0.4 0.6 0.8 1
90% 7.68 7.68 7.68 7.68 7.68 7.68
11| 95% 8.85 8.90 8.94 8.99 9.04 9.09
99% 11.24 11.32 11.41 11.49 11.57 11.65
90% 7.68 7.68 7.68 7.68 7.68 7.68
12 | 95% 8.97 9.01 9.06 9.11 9.16 9.21
99% 11.43 11.52 11.60 11.68 11.75 11.83
90% 7.68 7.68 7.68 7.68° 7.68 7.68
13 | 95% 9.08 9.13 9.17 9.22 9.27 9.31
99% 11.62 11.70 11.78 11.86 11.93 12.01
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LlN AT JEBYTH 2580 AFEY
sol e AnsEe WHE 2AZ 8o
SH(E 15), (E 16), (E 17).

AAHoz & W 37 d=8, =e B4,

£ A Ba=Y. ey 3580 0% 529 9 o 2
FUHA e, olRe Re FFEZ s FEY, A5 22 247} 27] 9B 2y
ste Aol wWed R X582 27de AF M $459e $442 MR 2tz
Qe Hl 844 ARE flow] VA $4AT UEo] FRRUES 2AAZ £ AT
(% 15) 2|=Etdnt Rato| Histol e 28 W ARES ZE2/H|8 WEH(ZR$S(ODCYZER)
EORE
aeag—a¥ 0 0.2 0.4 0.6 0.8 1

90% 140.346.718 | 140,346,718 | 140,346,718 | 140,346,718 | 140.346.718 | 140,346,718

9 95% 140,453,763 | 140,510,377 | 140,577,195 | 140.641.328 | 140,708,315 | 140,776,124

99% 144,482,944 | 144.619.756 | 144,754,129 | 144,885.838 | 145.014.684 | 145.140.519

90% 140,352,221 | 140,352,221 | 140,352,221 | 140,352,221 | 140.352.,221 | 140,352,221

10 95% 140,612,685 | 140,675,723 | 140,739,524 | 140,804,070 | 140.869.332 | 140,935,278

99% 144,802,435 | 144,933,403 | 145,062,145 | 145,188,469 | 145.312.221 | 145,433,281

90% 140.357.724 | 140,357.724 | 140,357,724 | 140,357,724 | 140.357.724 | 140,357,724

11 95% 140,775,929 | 140,837.727 | 140,900,177 | 140,963,257 | 141.026.942 | 141,091,208

99% 145,109,274 | 145,235,157 | 145,358,980 | 145,480,591 | 145.599.869 | 145,716,720

(E 16) SISEIYD 2440 Hslo] B S8 Y ARES SER/YI® HEH(HESE(ODCYZER))

gega—rz 0 0.2 04 0.6 08 1

90% 114.354,821 | 114,354,821 | 114,354,821 | 114,354,821 | 114,354,821 | 114,354,821
10 95% 114,615,285 | 114,678,323 | 114,742,127 | 114,806,672 | 114.871.931 | 114.937.878
99% 118,805,025 | 118,935,995 | 119,064,736 | 119,191,059 | 119.314.811 | 119,435,870
90% 114,360,324 | 114,360.324 | 114,360,324 | 114,360,324 | 114.360.324 | 114,360,324
11 95% 114,778,531 | 114.840.330 | 114,902,779 | 114,965.859 | 115.029.545 | 115.093.811
99% 119,111,885 | 119.237.768 | 119,361,590 | 119,483,201 | 119.602,479 | 119,719,325
90% 114,365,828 | 114,365,828 | 114,365,828 | 114,365,828 | 114.365,828 | 114,365,828
12 95% 114,938.236 | 114,998.858 | 115,060,041 | 115,121,764 | 115,184,011 | 115,246,750
99% 119,407,674 | 119,529.065 | 119,648,541 | 119,765,983 | 119.881,288 | 119.994,378
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F 1D ZISERD} BAtel wisto) e S8 U AZES ZSHUIB HIH(AHUMNS(ODCYE R a9 9
aegaral 0 0.2 0.4 0.6 0.8 1
90% | 116.920.224 | 116.920.224 | 116,920,224 | 116,920,224 | 116,920,224 | 116,920,224
11 | 95% | 117.338.429 | 117.400.227 | 117,462,677 | 117,525,759 | 117,589,445 | 117.653.711
99% | 121.671.785 | 121.797.668 | 121.921.490 | 122,043,101 | 122.162.379 | 122.279.225
90% | 116.925.728 | 116,925.728 | 116,925,728 | 116,925,728 | 116.925.728 | 116,925,728
12 | 95% | 117.498.136 | 117.558.758 | 117.619.941 | 117.681.664 | 117.743.911 | 117.806.650
99% | 121.967.568 | 122.088.960 | 122.208.436 | 122.325.878 | 122,441,183 | 122,554,273
90% | 116.931.231 | 116.931.231 | 116,931,231 | 116,931,231 | 116,931,231 | 116,931,231
13 | 95% | 117.654.566 | 117.714.077 | 117.774.074 | 117.834.539 | 117.895.453 | 117.956.796
99% | 122.253.588 | 122.370.973 | 122.486.572 | 122.600.286 | 122,712,032 | 122,821,744
(% 18) a4 MEo| WE £EE2H/Y|8 B (8 ¥ MRS o9 4
Py 0 0.2 0.4 0.6 08 1
o | 90% | 140552221 [ 140352221 | 140352221 | 140.352.021 | 140,352,221 140.352.221
o~ [[95% | 140612.685 | 140,675,723 | 140.739.524 | 140,804,070 | 140.869.332 | 140.935.278
99% | 144.802.435 | 144.933.403 | 145.062,145 | 145.188.469 | 145.312.221 | 145.433.281
o0 | 100846121 | 100,846,121 | 100.846,121 | 100,846,121 | 100.846.121 | 100.846.121
(28.15%) (28.15%) (28.15%) (28.15%) (28.15%) (28.15%)
¥ [ | 101106585 | 101.169.622 | 101.233,426 | 101.297.972 | 101363.232 | 101429179
) (28.10%) (28.08%) (28.07%) (28.06%) (28.04%) (28.03%)
097 | 105:296.336 | 105,427,307 | 105.556.046 | 105.682.369 | 105.806.120 [ 105.927.178
(27.28%) (27.26%) (27.23%) (27.21%) (27.19%) (27.16%)
oos | 114.354.821 | 114,354,821 | 114,854,821 | 114,354,821 | 114.354.821 | 114.354.821
(18.52%) (18.52%) (18.52%) (18.52%) (18.52%) (18.52%)
g% [ | 114615285 | 114,678,323 | 114.742.127 | 114.806.672 | 114871931 | 114.987.878
(0) (18.49%) (18.48%) (18.47%) (18.46%) (18.45%) (18.45%)
o7 | 118.805.025 | 118.935.095 | 119.064.736 | 119,191,059 | 119.314.811 | 119.435.870
(17.95%) (17.94%) (17.92%) (17.91%) (17.89%) (17.88%)
o0z | 101.224.721 | 101224721 | 101224721 | 101.224.721 | 101.224.721 | 101.224.721
(27.88%) (27.88%) (27.88%) (27.88%) (27.88%) (27.88%)
@ | | 101485185 [ 101,548,223 | 101612.027 | 101,676,572 | 101.741,832 | 101.807.779
() (27.83%) (27.81%) (27.80%) (27.79%) (27.78%) (27.76%)
oos | 105.674.932 | 105.805.002 | 105.934.643 | 106.060.966 | 106.184.717 | 106.305.777
(27.02%) (27.00%) (26.97%) (26.95%) (26.93) (26.90%)
ooz | 116914721 [ 116914721 | 116,914,721 | 116.914.721 | 116.914.721 | 116.914.721
(16.70%) (16.70%) (16.70%) (16.70%) (16.70%) (16.70%)
4% |, | 117.175.185 | 117.238.223 | 117,302,027 | 117.366.572 | 117.431.832 | 117.497.779
(0) (16.67%) (16.66%) (16.65%) (16.65%) (16.64%) (16.63)
oos | 121.364.936 | 121.495.907 | 121,624,646 | 121.750.969 | 121874.720 [ 121.995.778
(16.19%) (16.17%) (16.16%) (16.14%) (16.13%) (16.12%)
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