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ABSTRACT

The present study aims to evaluate transfer resistance factors in railway stations and draw new implications. The data used for
the model estimation are RP (revealed preference) data and SP (stated preference) data. Two types of models were used for the
analysis: integration model which combined line-haul stage, transfer stage and shuttle stage and separation model which assessed
the three stages separately.

The results revealed that while bulk freight shippers mainly focused on line-haul stage, they put emphasis on transfer stage as
well. It’s especially notable that transfer stage was considered more important than shuttle stage. Therefore, in future
transportation policies concerning rail freight, it would be crucial not only to enhance the competitiveness of line-haul stage but
also make improvements in transfer stage regarding railway stations.
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(Table 2) Survey results on bulk freight transport and importance of transfer-related factors

Total Cement Coal Ore Oil

No. of surveys No. of total surveys 351 102 37 136 76

No. of valid surveys 88 30 10 30 18

Annual transport volume Mean 658.5 1,194.2 1,383.2 37.0 19.6

(thousand ton) Median 414.1 355.8 1,293.0 5.0 24

Transfer cost/Equipment handling cost 4.06 4.18 4.20 3.81 4.05

Loss and damage of freight during transfer 3.15 3.00 3.20 325 3.15

I Storage cost at transfer node 3.59 4.00 3.60 3.19 3.58
mportance of -

transfer-related factors Transfer tnr}e? at transfer ?Ode 337 393 320 3.00 335

Detour or addi?glsz;lertravel time for 327 3.40 3.0 325 321

Ease of utilizing transfer facilities 4.32 4.19 4.40 4.36 4.33

Note: The scale ranges from 1 (not important at all) to 5 (very important).
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RP models

SP models

Integration model

Separation model

Integration model | Separation model

Parameter (t-value)

Parameter (t-value)

Parameter (t-value) | Parameter (t-value)

Total transport cost -0.3176 (-4.7)

-0.06746 (-3.4)

Line-haul cost -0.4117 (-3.8) -0.07017 (-3.5)

Transfer cost -0.2651 (-2.1) -0.04505 (-2.7)

Variables Shuttle cost -0.1909 (-2.5) -0.03489 (-2.1)

Total transport time -0.1725 (-3.5) -0.04128(-2.7)

Line-haul time -0.2761 (-3.1) -0.04912 (-2.7)

Transfer time -0.1316 (-2.2) -0.02413 (-1.9)

Shuttle time -0.0784 (-2.7) -0.01595 (22
Coefficient of determination (p°) 041 032 024 022
No. of surveys (n) 107 107 936 936

Note: The criterion for comparison is road.
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(Table 4) Elasticity of bulk freight transport in mode choice models

RP models SP models
Factors combined | Factors separated | Factors combined | Factors separated
Rail Truck Rail Truck | Rail Truck Rail Truck
Total transport cost 2.08 1.14 2.15 1.23
Line-haul cost 2.19 1.28 2.24 143
Transfer cost 0.94 1.07
The present Shuttle cost 0.49 0.61
study Total transport time 0.26 0.39 0.35 0.31 0.45 0.42
Line-haul time 0.41 0.44
Transfer time 0.32 0.39
Shuttle time 0.24 0.30
Choi et al. Total transport Cement 2.50 3.65
2008) cost Steel 3.94 2.47
([22] Total transport Cement 0.86 0.25
time Steel 0.31 0.28
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(Table 5> The estimated value of time and comparison with past studies
Value of time (won / ton)
RP models SP models
Total transport 217 245
The present study Line-haul 268 280
Transfer 199 214
Shuttle 164 183
Kim et[;.(2008) Total transport 262
Past Total transport
studies Jung(2011) Line-haul 284
[10] Transfer 1,349
Shuttle na.
8 QUATSYR=EN 153, M32(2016H 68)



%ﬂ E:w@ R Wﬂw@mmww T Wﬂﬂ%gﬂ% M@ﬂmﬁaﬂ%
o T = o, = ® K R ogp X WO o T =X 5 o = G R
—_ _ _— —_— = R
e Bo® 7w R IS TR R 2T T a A
B TR O®E T ™ o o 9T o R N T NNl o
TH D WY R PEmET v AFHFN LR T LTHERE
k ZET ¥= SETE AT mwdxm s~ T e
=X FY¥m s FET T EPE wUFrT M oun P
o B _ X o= s _— <R T = "y EXRRGSI ]
mﬁ@ zﬁmﬂo% wﬁﬂ m ﬂﬂo%%mwv,ﬂ%wﬂ%WMﬁ za%mﬂrq
o W W Pdgp s S HTER DK g oo %o gy o W
i w:__wﬁ T %L.H&AO@M,%:T@ﬂﬂ%%H imrmow_mm%
- 5 = L X o BT o owm O gy N K !
ﬂ“oqgodl . mﬂ_y],u_.‘_ﬂu&obw%uloﬁa7:_ﬂr. o . 8o
. B N R ugqmaﬂﬁurL%OEm%muHo%?ﬂ%ﬂr%ﬁ%ﬁég
4 o= ® 5o de B g E R D oM ® P oag Rw g f B
vz — —_— ] . o—_ U
AR Emg WM ¥ MEm TR Y EmsT ey oS Hnwg P
P 2R amw e R e H AL - R G TR - R
‘_L|1r.mW1rL A.Eo.luQn_ LEJ.OILILIA.*OW!IOH_ frail quL,El.:,._ukﬁ:iA:iumE,l_o,.rL
[ < T P T oo = of NI % ol A B Tom R
PETE TR s I o S NI ACa a Cl
ENE i S T oo o B oo W e R S N A S
N I s A L AT U B R B R T
O %mrwm#mqwﬁ %%#o_a% Mamﬂaﬂﬁcy%Aﬂﬁ%e_Ex_MW
X W R R o G THBEFTR oAH FRITT =TT WH 5
K Ao BX X oo o ) o T AR of T T oW op m oo W o N N R
g %R BT N TR o e B e TR gy ATy B e R R o T
%mu_m ﬂuLmuA@wﬂ M%ﬂ_ﬁ mﬂ_ﬂrﬂ.ﬁ o_ﬂ_mWﬂmo%me%ﬂ
N wm Nm o oo ) PREm g W g W M= e o No
T AR wmE A E A sEn . T%an @ Falg  ceds
R P G S s om AN e B Lok o= o
Do) oy @ S o W ERW g el N 2 RT
= B il 7o Fam oroﬁﬂﬂk ry &EBWHEH‘_QEE}:HM.X‘_Z_
e e M Moo XV @ o rFx oo B L R AW
To e ) — = g o o =
VEg RELIEE 2T GEueEontEraviivad
Yo oz Mo A _ B N E T Mo g X0 W T T
A N TS e T B TR A << LT Ty
il RN I BUT w5 O RRTE R e )
O WP PR Cr¥ g rgd _TrxRerr P iRt Ecw®
B of R} X D o = M Wu?ﬂﬂx Huwﬂk7_ﬁﬂ|d|xz?ﬂ
TR GNETTE G 8 B BT RaNITW oo e gDy X
Ty VNTAE JT e X AwmX T o Nomoh o KX oo TS
an ! N — < of KO = 3 i =) o KR = =
11_|E_1_maA Mo mmon_ Mo o T o o) A w o Mﬂ:ioﬂ,_ ) o % T 0
SN UP TR AEBR® g opg B Py TR g T Wb
SO LwmE¥EmR . H oo emm PR L L ke EER 2T G
§ 3 il =~ ) A= o 2 r_mo e SRS SIERRGII " X = TR W w of o
ExH oo Py VT T g RO g ™ fr o o R OB of ®oar N @ wmm o i T
N Hie o T o W R FE W & WO E W © X W o M oor o o WO N T

Eo g HrlHTh

The Journal of The Korea Institute of Intelligent Transportation Systems 9

Vol.15 No.3(2016. 6)

TA o AZE7HA 7}



HIsERE K

ot
fz

SRl meh Ao BA3 gy ol
RPU SP 5 ARAHo| e 7
PERg 5 e5WAE TEE &
Ao BAAU Tk, 9%
RPS} SP g mdol talAE F
wae] 457} FuAnd 97

a3l A

oj
tlo -n
l0 o

of
o
BN
ot b
o
ok
N 2

e
™
o
o
)

o

> o o Mzt o
re
-
N
$ U
S o
ok e

b

S

N
L
fo
kv
w
rit

>

o
ol
M i,

M ob o
o2l

o

il

-z
Ay
r=

i

&
o o
ofy

=Y)
X
i3
>,
[N

N

s
NI
N

¢

Ac)
ST
2

Mo

(NN
[EURY
)
2 3
S oo
S ofy

1
oX
1o
%
1x
o
fru
—Hz
, T
e
ofy
ut)
)
1o
=
2
o
N
N
o}
o
r>~

b

>
o
=

= ko ofy AN X
o oh ox i
4

L)
I

+ b
uy
i
o

e M
-
o
<
i
2
>
_|CL
)
re
-
Ry
229
o
i
N

e

Wy

ot

e

ﬂE\J—':

b

Mo

ofx

o

I =
ox

o

frtt

ol

w
Ant

ol

N.

A e
(n
o
>
1o
N
ogt
o
™
rr

REFERENCES

[1] MOLIT Statistics system, http://stat.molit.go.kr,
2015.2.14.

[2] Kim C. S, Lee J. Y. and Jung K. H.(2008), “A
study on intercity freight mode choice modeling,”
The Korea Transport Institute, p.92-100.

[3] Jung S. J. and Mun J. S.(2004), “Strategies to
improve the railway freight transportation system
for the

enhancement of competitiveness of

logistics,” Research Collection 2004-12, 7he Korea
Transportation Institute, p.74-86.

[4] Cho S. H.(2009), “A Study on the activate
transport goods by the railroad through the analysis
of users selection of factors,” Journal of Korean
Port Economics, vol. 25, no. 2, pp.247-258.

[5] Kim E. M., Park D. J, Ko Y. S., Kim H. S. and
Park H. J.(2009), “The analysis on competitiveness
of railroad transport focused on container, cement,
steel,” The Korean Society for Railway, vol. 12,
no. 5, pp.613-622.

[6] Kim K. T., Kim H. S., Won J. W. and Bang Y.
K.(2013), “The improvements on the railway
logistics process of bulk cement,” Korea Logistics
Review, vol. 23, no. 1, pp.147-169.

[71 Mun J. S. and Lee J. M.(2007), “Development of
Support Measures for Increasing Rail Freight,” 7he
Korea Transport Institute, p.73-94.

[8] Choi C. H.(2009), “A Study on the Mode Choice
Factors and Determinant Models of Shippers Using
Unit-Load System -Focusing on the Analysis of
Truck-Rail Competition-,” Seoul Studies, vol. 10,
no. 3, pp.115-132.

[9] Choi C. H.(2012), “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,” Journal of
Korean Society of Transportation, vol. 30, no. 3,
pp-17-30.

[10] Jung S. B.(2011), “Analysis of the effects of
transshipment in railway freight transportation,”
Korean Journal of Logistics, vol. 19, no. 1, pp.
159-168.

[11] De Jong G. C., Vellay C. and Houée M.(2001),
“A joint SP/RP model of freight shipments from
the region Nord-Pas-de-Calais,” Proceedings of
the European Transport Conference 2001: Freight
and Logistics, Cambridge, p.32.

153, M32(2016 68)



AstEEe &

=]
=

—

[12] Fowkes A. S., Firmin P. E., Whiteing A. E. and
Tweddle G.(2001), “Freight road user valuations
of three different aspects of delay,” Proceedings
of the European Transport Conference 2001:
Freight and Logistics, Cambridge, p.47.

Amold P., Peeters D. and Thomas 1.(2004),

"Modelling a railfroad intermodal transportation

(13]

system,” Transportation Research E, vol. 40E,
no. 4, pp.255-270.

Rich J., Holmblad P. and Hansen C.(2009), "A
Weighted Logit Freight mode-Choice Model,”
Transportation Research E, vol. 45, pp.1006-1019.
Oum T.(1979), “Derived demand for freight

transport and inter-modal competition in Canada,”

[14]

[15]

Journal of Transport Econoniics and Policy, vol.
13, no. 2, pp.149-168.

Abdelwahab W. and Sargious M.(1992),
"Modelling the Demand for Freight Transport: a

[16]

new approach,” Journal of Transportation
Economics and Policy, vol. 26, pp.49-70.
Beuthe M., Jourquin B., Geerts J. F. and Koul H.

C.(2001), “Freight transportation demand elasticities:

[17]

a geographic multimodal transportation network
analysis,” Transportation Research E, vol. 37E,
no. 4, pp.253-266.

# # % (Choi, Chang-Ho)

e-mail : jc1214@jnu.ac.kr

19989 29 A&igw vhAL (T
2002 9¥ ~ @A : AEUEgn

[18] Korea Transport Database, http://www.ktdb.go.kr,
2015. 3. 22.

[19] Choi C. H.(2015), “Transfer Resistance Factors
and Policy Directions in Railway Stations of
Bulk Freight,” Journal of the Korean Society for
Railway, vol. 18, no. 6, pp.596-608.

[20] Ha O. K., Ha D. I, Park D. J., Lee Kang D. and
Choi C. H.(2011), “Decision Making Model for
the Introduction of RFID by Food and Beverage
Industry Using Logit Model,” The Journal of The
Korea Institute of Intelligent
Systerns, vol. 10, no. 1, pp.91-99.

[21] Vieira L.(1992), The Value of Service in Freight
Transportation, Ph.D Dissertation(MIT), Cambridge,
MA, p.81-105.

[22] Choi C. H,, Shin S. J., Park D. J., Kim H. S.
and Jin J. W.(2008), “Mode Choice Characteristics

of rail Freight Transportation,” Journal of the

Transportation

Korean Society for Railway, vol. 11, no. 6,
pp.588-595.

Jeong B. H. and Choi C. H.(2011), “Results of
the Foreign Modal Shift Projects and Policy
Directions for the Promotion of Modal Shift

Journal of Korea Port

[23]

Services in Korea,”

Economic Association, vol. 27, no. 2, pp.137-161.

=il
=

&

Al

73
g

Vol.15 No.3(2016. 6) The Journal of

The Korea Institute of Intelligent Transportation Systems 11



