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A Study on the Resistance Factors about Modal Shift of Container Transport
by Land: Focusing on the Transfer Nodes between Truck Links
and Freight Train Links
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Abstract

This study analyzes the basic characteristics needed for motivating modal shift from truck to rail. The object of
the study is to consider the resistance factor for container transported inland and the object point is the transfer
node where modal shift occurs.

The main contents of the study are as follows. First, the study looks at what shippers, engaged in inland
transport of container, think of current transfer node environment. From this, the study analyzes what resistance
factors are attributable to the lack of motivation in modal shift from truck to rail. Second, the study estimates
mode choice models in which the resistance factors at transfer node are applied. Also by using this, the study
draws out elasticities, and analyzes characteristics of resistantance factors in modal shift. Third, as its result, the

study suggests methods to promote modal-shifting container transport from truck to rail.
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<Figure 1> Connecting Situation between Rail and

Road at Transfer Nodes
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<Figure 2> Modal Shift Types and Cost-saving Effect
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<Table 1> Research Data and Mode Share of Inland Container Transport

Mode Companies surveyed Ratio of Road Volume of Rail Transport
Transferred to Road
Rail Transport Ratio of Transfer
Number Ratio(%) Boundary Ratio(%) ! p ! to Road
Boundary o
(%)
Rail 2 3.2
Truck 22 35.5
Over 90% 26.3 Over 90% 100.0
Rail-Track Over 70% 39.5 Over 70% 72.0
arr e 38 61.3 Over 50% 13.1 Over 50% 96.7
Multimodal
Over 30% 15.8 Over 30% 68.8
Under 30% 5.3 Under 30% 74.1
Total 62 100.0 100.0 Average 82.3
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<Table 2> Comparison of Research Results between
This Study and Other Studies (Unit: Scale)

This Study Other Studies

Questions Average Standard | Jung | Choi
Deviation | (2004) | (2009)

(1) Transport Cost 4.4 0.6 5.2 | 3.98
(2) Transport Time 4.2 0.6 4.3 | 3.80
(3) Reliability 4.3 0.7 5.0 3.96
(4) No. of Transfer 3.4 0.8 - 3.12
(5) On-time Departure| 3.9 0.8 4.0 | 3.57
(6) g:ﬁscterlstlcs of 41 0.8 ~ 362

note) 1. Choi(2009)’s research subject is shipper and
Jung(2004)'s research subjects are shipper and
carrier.
2. Jung(2004)’s research is carried out on 9th scale.
(0: least important ~ 9: most important)
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<Table 3> Disconvenience Ratio of Rail Transport

Compared to Truck Transport (Unit: %)
Disconvenience
Ratio of Rail
Sur . Transport Compared
urvey Questions to Truck Transport
Average Standard
& Deviation
(1) Higher cost than truck 119.7 22.3
(2) More time-consuming than 193.5 96.7
truck
(3) Lack of reliability efforts 118.1 971
compared to truck
(4) Dlsc.omfort of transfer at 119.9 913
stations
(5) Difficulty of on-time departure 1102 951
compared to truck
(6) Truck bemg more- favorable 111.9 533
for company’s location
(7) Tl‘pck be’mg more .fa.V01‘able 1095 376
for goods’ characteristics
(8) Truck b(?lng more favorgble for 106.0 386
company s facility situation
Average 114.9 31.5
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<Table 4> Camier's Disconvenience Weight of Container
Rail Transport at Transfer Node
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Node in Total 4) ZiH0|4 2 H=ZE JI5 &4 Hot
Transport Network Transfer Cost | Transfer Time ] ]
Over 50% 75 50 A F2Z AU E 559 dAlolA dx2
Over 40% 5.0 5.0 RY AZEV} Jhee SARSE AEd 23 AR
Over 30% 2.5 5.0
Over 20% 12.5 125 <Table 6> Responses to Burden-Reducing Proposals for
Over 10% 37.5 47.5 Transfer at Rail Station (Unit: 5-Scale)
Under 10% 35.0 25.0 This Study
Total 100.0 100.0 Item of Survey Standard KTS
. ) - Average o 1(2009)
Weighted Average for 98.8 311 Deviation
Carrier number ’ ] (1) Reducing transport cost 4.0 0.7 4.5
(2) Shortening transport time| 4.0 0.8
<Table 5> Survey on Reasons for Disconvenience of @) ?#ec.t Ifnoney subsidy 3.7 0.7 4.0
Transfer at Rail Stations (Unit: 5-Scale) o tra-ms er' -
(4) More incentives for using
Standard oo 4.0 0.7 3.9
Item of Survey Average .. rail transport
Deviation .
— (5) Increasing infrastructure
(1) Need for additional cost 3.9 0.7 (ex: CY) 42 08 58
(2) Need for additional time 4.0 0.7 (6) Providing various freight
(3) Difficulty of using transfer 35 07 car services 3.9 0.7 4.0
facility ' ' (ex: Block Train)
() possjbi]?ty of damage at 36 0.9 (7) Authorized gperation of 37 08 34
transfer node vacant container depot
(5) Lack of service at transfer 34 0.9 (8) Mak}ng the use of CY 37 10 35
node public
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<Table 7> Possible Transfer Situation of Container from

Truck to Rail (Unit: 5-Scale)
Conversion Company Conversion
Reducti Ratio in All Company Ratio at
eduction Route(%) Rail Station(%)
Percentage Rail Rail
(%) al al Transfer | Transfer
Trans- Trans- Cost Time
port Cost |port Time
5 5.4 10.7 10.7 12.5
10 30.4 21.4 23.2 16.1
15 33.9 10.7 32.1 17.9
20 19.6 35.7 16.1 17.9
25 7.1 10.7 1.8 3.6
30 3.6 10.7 3.6 8.9
35 - - 3.6 3.6
40 - - 1.8 3.6
45 - - 1.8 5.4
50 - - 5.4 10.7
Weighted
Average With | 150 |73 | 179 | 225
Company
Number
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<Table 8> The Results of Model Estimation with AN A& e E BE 19 AS 54|
Transfer Characteristics gol "Aom veht vlge] WS & 5 ok
Division (Ef"dgl 411) (“4“31 228) ol BRLETRE ARNN FHF B 22NE T
p~=0. p~=0. _
A 3l = SR Q. = NE
Transport | 1079 1,202 AsheEn] A wEdA ] vl gurke A<l v
Linehag] | Cost(1€) (-3.4) (-3.5) £ disl o wigsiA weeta vk 9 EHw
ne-nau
Transport -0.712 -0.970 ZoA TS v H T MEZA oA HAlstE v &
Delnl L R0 o d 5] WEez duE, 24 AgelE AE
ransfer o N
Shuttle Total | 2> - %ol A% E8(100%) o] AEH)go] A3}
Cost(7¢) ' B HFol 28.5%, FH¥go] AXdE HFo|
qransfer/ | _g,153 ] 13,292 ME80] 2/ vehie) =3 AE7 84
Time(rr) | 29 WAl A A 23k ulge] ol & ul g 41.7%¢] Dl
Transfer Transfer _ -0.593 ArgFodr A3 SAH & g o] 32 &
Node C'I(?St([\;c,) ((;212)8 _i’_—;se]_ z': 9}\1:]’
ransier -U.
Time(NT) - -2.1) Thgk o] A9l ER] A7t BEA e HeE o
Shuttle ] -1.002 ey =S o] 86 SEAA7E ARt dell =7l=
Cost{5G;) 38 Fode 37 gee & 5 vk 53 243 AR
Shuttle -0.301 N
- W= 03»&% o} 2= 9] ZA 3
Time(STJ (-2.9) o]] EH woum io;j JEn=T = ::\E}‘ ]’@J’}Oﬂ
= hy= F904 O e L=
note) 1. p*is adjusted log-likelihood. H 7(4—1':—9’] B o‘\':o/‘]ﬂ'\_ =259 T HHE ‘4’5}
2. Numbers in parenthesis are t-value. \;}\—1:], :_i}_%zg_/\]zl—g] ‘?]_‘74]% u]%_‘% ‘_Zg_ 67.9% §ij1
(HIAFA AR AY) 19.2%, ME 12.9%2 84
<Table 9> Comparison of Elasticity I} MEo| 2K|sl= H]S=o] 32.1%°]t}.
Division Model 1 | Model 2 g $ Aneny Adely £ o 25
e T TR el wee MgE S8R vl Akt
ranspor _
Lo ot -1.404|-2.071|-1.4981-2.236 € et 24 42 542 zetha grhdr. o
ine-hau -
ranspor £ (Table 3)3} #o]2 HTh = AEZAIAE
Tlar'lspmt -0.445|-0 256 |-0.583|-0. 336 (Table 3)>3} =}o] o 5 A Fell A
Time S5z disl Aol B8-S AAF whe 23
Transfer/ A T=E o4al7bol BleElAo nEkEA o
Shuttle 1134 oﬂ 1 =1 Lo ]LA =70 ]L—v'ﬂ——i ]%E}
Total Cost st
Transfer/ ol9} 22 zlol= the] Yoz sddrt. AA,
Shuttle 170099 =3 telA £5u] 43} $5Ake] ol v ol
Total Time _ _ _
Transfer | Transfer 01T Ggkolt}). AA| FFANME FFA e FES
Node Cost ' 2ol w7 7jale] deAS SN BY M E &%
Tra'nsfer ~0.077 AIRFET} £3589 JEo] A FRHHHE FEEY
o EE R A R SR
Cost -0.998 7122 o] 4¢ ANMB(RP) AFRo|T}
Shuttle 0,063 EAE 2g 74 Fejl mE 9ot} E AT
Time ' g} Zo] AdolY ¥4 dteR ERy Axo 4
A4S EA% AtdE (Table 10)9] S=HEAA
#H7h vlg- Tesithe AS 4 & ddh w3 25 o FEH2007), AFA 9(2008), HAFZ(2009) 5o
AR & w BHE77e] 51082 2E5AIe] g Atk Al A7 B FALS(SP) ARE ©]85te]
2ol A EFFIte] BEAdRY IA Yeht 24 g§EAS FH Aotk Al AFE WwEH %
Fite] o8 onE TEFS 4 5 ok A st A& AR 4% HE 5
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<Table 10> Elasticity Study on Duality of Rail and Truck(SP Data)

. Rail Truck
. Object of Study
Studies (data) Boundary Transport transport Transport transport
Cost Time Cost Time
KRNA(2007) S}(“S‘;p)er Total Route -2.88 -1.43 -4.38 -1.74
Total Route -0.59 -0.57 -0.26 -0.07
Kim, et Shipper R Line-haul -0.57 -0.87 -0.42 -0.19
al.(2008) (SP) Sl‘fltf transfer ~0.24 011
Shuttle -0.30 -0.16
Choi(2009) S}(“S‘;p)er Total Route -1.51 -1.00 -1.61 -0.43

note) Elasticity in Kim, et al.(2008) is estimated based on three mode choie situation including truck, rail, and ship.
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(1979)2 ¥= -0.99, Z%= -1.24, Friedlaender
et al.(1980)& ¥= -1.09, &= -2.78, 181
Abdelwahab(1992)2 & -1.44, % -1.88 59
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