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Design of a Logistics Decision Support System
for Transportation Mode Selection considering Carbon Emission Cost
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Byung Jun Song' - Je Kwon Koo' - Sang Hwa Song'™ - Jong Yun Lee'

ABSTRACT

This paper considers logistics decision support system which deals with transportation mode selection considering transportation and
carbon emission cost. Transportation and carbon emission costs vary with the choice of transportation modes and to become competitive
companies need to find proper transportation modes for their logistics services. However, due to the restricted capacity of transportation
modes, it is difficult to balance transportation and carbon emission costs when designing logistics network including transportation mode
choice for each service. Therefore this paper aims to analyze the trade-off relationship between transportation and carbon emission cost in
mode selection of intermodal transportation and to provide optimal green logistics strategy. In this paper, the logistics decision support
system is designed based on mixed integer programming model. To understand the trade-off relationship of transportation and carbon
emission cost, the system is tested with various scenarios including transportation of containers between Seoul and Busan. The analysis
results show that, even though sea transportation combined with trucking is competitive in carbon emission per unit distance travelled, the
total cost of carbon emission and transportation for the sea transportation may not have competitive advantage over other transportation
modes including rail and truck transportation modes. The sea-based intermodal logistics service may induce detours which have negative
impacts 01 the overall carbon emission. The proposed logistics decision support system is expected to play key role in green logistics and
supply chiin management.

Keywords : Carbon Emission Cost, Green Logistics, Logistics Decision, Transportation Mode Selection, Decision Support
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ke K

M: 549 1¢, where mEM

L: 4 R"# where [E L
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CO2 wi&&
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D, : 584 k¢ 87%, if D, = 1, then full container

T, : m B=o) i Ml [, where T,,is boolean

Simi ¢ F8A kE EFTY mE AR o A 19
A8l 5 where S, ¢s boolean

w - A 1Y) 8%

a ;&R AFELAEY 7T FE o)

B: 3T

Th © FRA kN 25T

F, where z;, € {0, 1)

m& ol g3t oA
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(32! 2) GHG Protocol Scope (AHE : http://www.ghgprotocol.org)

+5rey E/KM e4ujEEF2 WRI(World Resource
Institute)ol] A 20089 FA% GHG ZRZEZ(Green House
Gas Protocol) W& =7& &3l Asigc)

(28 2)s} #o] GHG ¥ 9(Scope)ol:= 371219 77}
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2 AYo] YAEHE AuAMAN A7 vixgto e W
32 2E 71g 2 AQ wiEe ATl dig AdA s
glolch. {9 30049 wiEE ARIA B AujolA|nt A}
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E2EF 0.000204039663298878
ALeF 0.0000174173165146928

il 0.000221904618028416

2} : WRI(World Resource Institute)
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(E 6) AlU2|2 12| 22t
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