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Mode Choice Characteristics of Rail Freight Transportation
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Chang-Ho Choi - Seung-Jin Shin - Dong-joo Park - Han-Soo Kim - Jang-Won Jin

Abstract This study is carried out for understanding mode choice behavior of shippers and introducing ideal mode
share between rail and truck in Korea. The model type is individual behavioral model and the input data type is stated
preference (SP) data. SP data was prepared by design of experiments. The explanatory variables in models are trans-
port time, transport cost and service level.

The tesearch result shows that it is more effective to reduce transport cost rather than to implement other strategies.
For container, reducing transport cost and transport time and increasing service level simultaneously can strengthen the
competitiveness of rail over truck transportation. On the other hand, for bulk freight such as cement and steel, it is bet-
ter to reduce the transport cost than to do other attributes.

Keywords : commodity type, rail transportation, behavioral model, SP data, elasticity, value of travel time
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Table 1. Estimated freight mode choice models in Korea

Researcher Mode Data type
Ha et al.(1996) Road, Rail, Marine Sp
KOTI(1998) Road, Rail RP
Choi et al.(1999b) Road RP
Choi(2004) Road SP
Kim(2006) Road, Marine SP
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Table 2. Market segmentation and number of available data

Item Container Cement Steel
Distance Middle| Long | Short |Middle|Middle| Long
No. of 14 | 10 | 71 | 68 | 60 | 65
respondent

No. of

10261 990 | 639 | 612 | 540 | 385

available SP data
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Table 3. Model types according to market segmentation

Market . .
Model type segmentation Utility function
Model 1 Total
Model 2 C"%"‘;“?e‘
By (Total)
item | Model 3 | Cement(Total)
Vim = Bo(dummy) + By(TIME)
Model 4 | Steel(Total) | ' :
- QoD 1™ S Batsty+ pu(cosn)
ontainer
Model 5 | iddle dist)
Container | Where,
Model 6 (Long dist.) Vi : utility function
C Bo~Ps : parameter
Model 7 Sh em;r.n Dummy : rail
By (Short dist) |y . transport time
distance Model 8 Cement SL : service level
(Middle dist.) | COST: transport cost
Steel
Model 9 |\ fiddle dist.)
Steel
Model 104y 1o dist)
Table 4. The results of modelling
Model Parameter (t-value) )
type Dummy TIME SL COST P
-0.3218 -0.1501 0.0228 -0,1934
Model L1 1 ogye [(10.03y%%¢| (9.17y%% |(-17.07y0¢%| 020
0.3961 -(0.2857 0.0373 -(.1986
Model 2\ 1 56) | (-5.8ayw# | (7,920 |(-11.18y%%% O
-0.5647 -0.1093 0.0176 -0.2312
Model 31 711) | (2.62%¢ | (4.00y+x | (oggyess | 019
17649 | 01064 | 00165 | -0.2128
Model 4 (-3.76)F% | (-2.66)* | (3.39)%*% | (-8.37)+w 0.17
01115 | 02106 | 00434 | -0.2604
Model 5| a6y | (200% | (571ye%# | (7.95y%s | 033
04751 | 02737 | 0.033¢ | -0.1702
Model 6| | 15 [ (a2ayren | s.a7yeer | (amyrer | 027
04626 | -0.1316 | 00167 | 02392
Model 71 058y | (2.06% | 279y%#* | (-6.d6yrex | 010
-0.6041 -0.0877 0.0181 -0.229
Model 8| oa) | (159) | @87y% | (7.5 | 022
24227 | 00773 | 00122 | -0.2447
Model 91 3 gpex | (1200 | (178) | (-638)%%+ | 020
-1.3317 -0.1226 0.0212 -0.1873
Model 10| 51y | (240p% | 302y | (5.40y%+x | 016
*. Significant Level 90%, **: Significant Level 95%, ***:

Significant Level 99%
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Table 6. Testhypothesis of parameter on distance

Container Cement Steel
Parameter |  Middle vs. Short vs. Middle vs.
Long Middle Long
TIME 0.5086 -0.5189 0.5505
SL 1.0053 -0.1571 -0.9124
COST -2.3217 -0.2148 -1.1097
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Parameter Container vs. | Container vs. | Cement vs. Table 7. Selected mode choice models by item
Cement Steel Steel Tem — ‘
TIME 27457 28389 20,0499 (Model) Utlity function
SL 3.0872 3.0681 0.1631 Container | Usair = 0.3961-0.2857TIME+0.0373SL-0.1986COST
COST 1.1010 0.4584 -0.5317 (Model 2) | 1J,,,,y = -0.2857TIME+0.03735L-0.1986COST
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Table 8. Hit ratio of selected mode choice models

-likelihood rati Hit ratio
Ttem (Model) Log o d ratio ‘I%a;
Container (Model 2) 0.29 76.2
Cement (Model 5) 0.19 56.3
Steel (Model 4) 0.17 60.3
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$Ehlg} 7 E o7t A Ueigon 282 TR
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Table 9. Elasticities by items and modes

Flasticity
Item Variables

Rail Truck
Transport Time -143 -1.74

Container -
(Model 2) Service Level 1.24 1.60
Transport Cost -2.88 -4.38
Transport Time -0.86 -0.25

Cement X
(Model 3) Service Level 0.67 0.70
Transport Cost -2.50 -3.65
Transport Time -0.31 -0.28

Steel :
(Model 4) Service Level 0.89 0.40
Transport Cost -3.94 =247
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Table 10. Value of travel time (VOT) on items

Container Cement Steel
TIME -0.2857 -0.1093 -0.1064
Parameter
COST -0.1986 -0.2312 -0.2128
VOT (won/vehicle) 14,387 4,728 5,001

A g ARE Aot vlwehE #%E(2006)
o] A7l Aed At e Ssks 40ft 3ESFE 7
glo]de] ARPERI= 13,035~17,846 A /ool X3y Hat
15526 42 Yeldoh22]. 2 dA7o] AEE olgdh=
s7b 33 An ARgde ARV #ESFRD
Ui oR W F2EE B o B2Y e 449 &
o= Hrhdc

258 Z8kE VIR0 E o oJsisl AR AbEE B
)2 gakelE 27t 1899/E, 2009/EC 7 AL
H43(2006) 2 Aol AeloldS AQJEt Are 5
HE GRlsES AIZPEA7E 100~500 442 Afolol| £33}
< Ads) vud 9 GA FRsk FEoE HrREATH22].

ek A A AAP Hol ALEiE ARV
T EY Az dgeg Al Zeg B A7l Y
A8 20073% 71Foz & o 13,024 Aol o
23 9|79 A= FEEE Y] AR 321
AF ool 4 Bl 3B AwA Y FEAEA

71387k EFsle] ARPIRIE APt 53] YR
Ate TR £FEe 989 ARVIAE SP ARE o
g3lo] WE Fgeh JEEHo® 4% gur A
UeRrS 7t o) 2 dfelld 243 AIz7E d4)
49 ARG 54 E2Eths de 9FF ¢
TE s fElvRRe] ARPIAC] thet Bet oAds
AA gt

AZE T8AE BRI AAP Bl dEe
njRTt. §3] W] FolA ARPRA] A7) sk
HlZo] 30~60% 1 AASh Aol st gkel Azt
7HE A8t wiet HA 5ok At el <
Atk 58] AA felveelr HEE 3EFEY AR
A7t FRIES VIFOE WA S AN dekehd
gog B d7e o] Axgde x3E Fi 249 Al
RS widehs WRbE A 2ot ot slEadd
ARTIA7L F7FerH ATAA] FAll A o] shis
T ARJo] I8 Aoz dPdEH, B3] e R
AR QA 7Adel tigt efgAS Frsid] 7)oid

% 9,

B dTE shBpeld 329 A2 AATEE 47
shn o, 3, B9 5 Amise #uEl we
A 7

K seEsg soaY 28 24a30 ok 2
ST NG 5 HENE 249 W) ok Az
84S WSk SETE AEEES T e

B39 ele PEYeRgo|n], Agst x5 SP &}
Zolt}. SP A& FHE 3t SP FAR: APAAS &4
FHEI T TEdt Qe FEAIE, MRlA £F2 4]
& soltt.

SP ARE o]&8t 4t Mulngo] 4 A3} 73
o] Aued o s sleel) A4 & 3]
1 AFE GA 9B FE oldos Eo| Mg
=k BEgk 23S E83le] A8 e AIzEA g
WY o] Mey Ael vlwd o A SFo7 Hy
ek, oel, Al wet FEsle] 2P 28 F
A FoAE FRaA FLiih

gy ATERE Vet AAFEE Hradol b
S FUAI] e FEARE WEY] Hoke 5
FHIES AaA7le ool Bt Atk Aot T
T3 sl ARPS gk 248 AAEYRcR:
F& dslel F= Aol o mado}. HEESYE 49



afd, Adolvs TE 58S dAlEY ANE] =
wio] Hgsi, oslsl A T HIAFEL FHUEE
F2 olsle) = Ado] a8l Htew Hrhdd.
e AZVIAE @A) SelvEeld AesE AR
7R} = 0T REHSIL @AY ARV ¥
2358 71F0E A¥Y & AREe AQkE ow
Arsd BAS Ngsle) 48 ARPEE A8ske W
oks 77 Hert gt
E e 329 AR ZAWAE 1k AR 2
F3HE FEold TR AAES Ry e AHe]
W, o3, 47 5 A 71X el sl A7tk 1
dxjut 2R Pro] FFeizie] t=n, dE 5
e E Ayt 32l gt w58 s gEsA] &
= 74971 Qo] B w¥o] REdog AL o= ¢

i)

Ak Q&E PRI, of BRE T ATE B3 ne
olo al, W} Tieke el it 4T HEEHo)
#4912 7cket.

1. B35 (1999), “HFJN QAT o 44 FBEAF £,
FxAEAAT ATH A1E, pp.6-22.

2. #HAE(2006), AL AT AxY F Q1A HEk A
FAREAQATE, A 14D 13, pp.97-124.

3. 45T, TAF004), “EFEAY A3E AT eskeed
23 Hep, S uEaTe.

4, akel, B713H1996), “SPAEE o83t FESETHE MER
o) 7t Aol UEEES FHoE-, dFiEas,
A14¥ 13, pp.81-99.8.

5. A7ERQ006), <A ST B4 cnjerdAdzAl, Sl
kel

6. HAE, A7FA(1999b), “UALAE ALF TEISrHAE
280l A, FEAE Vol.34, No.5, pp.103-115.

7. ARE2004), “FREZY AAHE A% EuE FUA
7R AR v ZERT A43W, pp.109-125.

8. S T9(1998), “2147] Z7HEES 1% VEAEe”

9. Winston, C. (1981), “A disaggregate mode! of the demand for
intercity freight transportation”, Econometrica, Vol.49, pp.981-

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21

22,

23.

E 9 $440 09

54 3
BAMCUT| LD K11 62 20084

595

1006.

Fowkes, S., Nash, A. and Tweddle, G (1991), “Investigating the
market for inter-modal freight technologies”, Transportation
Research A, Vol.25, No.4, pp.161-172.

Vieira, L. (1992), “The value of service in freight transportation”,
Unpublished Ph. D. Dissertation(MIT), Cambridge, MA.

De Jong, Gommer, M. and Klooster, J. (1992), “Time valuation in
freight transport: method and results”, 20th PTRC Summer Meet-
ing, Manchester.

Park, J. K. (1995), “Railroad marketing support system based on
the freight choice model”. Ph.D. Thesis, MIT.

De Jong, G, Velly C. and Houee (2001), “A joint SP/RP model of
freight shipment from the region Nord-Pas de Calais”, Paper Pre-
sented at the European Transport Conference.

Shinghal, N and Fowkes, T. (2002), “Freight mode choice and
adaptive stated preferences”, Transportation Research Part E 38,
pp.367-378.

Norojono, O. and Young, W. (2003), “A stated preference freight
mode choice model”, Transportation Planning and Technology,
Vol. 26, No. 2, pp.195-212.

. Bolis, S. and Maggi, R. (2003), “Logistics strategy and transport

service choices (an adaptive stated preference experiment)”,
Growth and Change Vol. 34 No. 4 (Fall 2003), pp.490-504.
77342(2001), “Stated Preference ZAMIA] 2 B Eoll
tigk dragA), EHasdTe.

Oum, T., Waters, W. and Yong, J. (1992), “Concepts of price elas-
ticities of transport demand and recent empirical estimates,” Jour-
nal of Transport Economics and Policy, May 1992, pp.139-154.
Small, K. and Winston, C. (1999), “The demand for transporta-
tion: models and applications,” Essays in Transportation Econom-
ics and Policy: A Handbook in Honor of John R. Meyer.
Brookings Institution Press, Washington, DC, pp.11-55.
H35(2003), “BHY P& T Ir FErd A9EY
A, ZAAEAGE, A 11E ALE, pp.107-124.
H335.(2006), “FErEe] FAANTZEA WY A, DT
4.

WEE, s, ARE, &9, PEF©007), “SP AEE ©f
§3 SEEEY FUNERY 750, A578 dnsR §
s =74, ddugets.

7457912008 89 8%), T L2008 109 319,
AAE21 (2008 114 59)



