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Abstract

This study analyzes preference and shift effects of freight modes, based on a sensitivity
survey for companies related to Mode Shift Support Business. Freight shift demand models
from roads to rails or maritime are developed using the survey responses to travel time,
travel cost and shift subsidy scenarios by a binary logit modeling approach. Results of the
models for modes(rail/maritime), item(container), line(Seoul-Busan) indicate that the mode shift
rate decreases as travel time and cost increase, while showing an opposite pattern in the
case of shift subsidy. The container model was more influenced by travel time and cost than
the total item model, but the effect by shift subsidy was less great. The value of travel time
when taking rail or maritime was 10,618won for 20ft and 21,236won for 40ft. In the case of
container, 9455won and 1891lwon, and in the case of Seoul-Busan line, 10,765won and
21,529won were estimated, respectively. The research contributes to improve current systems
and establish proper subsidy standards.
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H 1 Msidd3 Q9F Table 1. Literature Review

At Suryey Suryey Survey target Analysis contents
(year) period | region
*modal choice model estimation (all & according to the number of
Ha et al. 1995 8.9 Seoul, employers, the quantity of freight)
(1996) ’ Incheon | 42 container shippers | *elasticity range computation
* utility curve expression
. *modal choice model estimation (all & according to car model, road
Choi Chunan, . . :
2004. 2 . 1,025 drivers type, type of business, cargo capacity)
(2004) Jeonju . h
*value of travel time calculation
transportation companies | *DMT utility function estimation (according to freight items
Lee et al. ) over the * container: 88 - container, steal, hazard)
(2000) country * steal: 62 *value of travel time estimation
*hazard: 61 * elasticity range computation
*modal choice model estimation (according to freight items
Kim et al. 2007 |Over the 200 shippers or - container, bulk)
(2008) country | transportation companies | *elasticity range computation
*value of travel time estimation
. *modal choice model estimation ({according to freight items
shippers : :
: e - container, steal, cement - and distance)
Choi et al. over the * container: 224 S o
2007. 2~6 ) *model verification by hit ratio
(2008) country » steal: 139 ! 7
* elasticity range computation
*cement: 125 ; P
*value of travel time estimation
*modal choice model estimation (according to type of business, item
Han over the ; <
2006. 8~9 1,529 drivers and distance)
(2008) country . -
*value of travel time estimation
*modal choice model estimation (according to changes in rail
transport tariff and time)
Park et al. ) Seoul, 330 shippers or *mode conversion rate estimation
(2005) Incheon | transportation companies | * parameter estimation using ALOGIT program
»direct and cross elasticity analysis
* sensitivity analysis
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Fig. 1. Survey process
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scenario transportation time transportation cost shift subsidy modal shift
1 same as the current road | same as the current road 2won/ton-km O Yes O No
2 same as the current road 10% increase 10won/tonkm O Yes O No
3 same as the current road 20% increase 6won/ton-km O Yes O No
4 10% decrease same as the current road 6won/ton-km O Yes O No
5 10% decrease 10% increase 2won/ton-km O Yes O No
6 10% decrease 20% increase 10won/ton-km O Yes O No
7 20% decrease same as the current road 10won/ton-km O Yes O No
8 20% decrease 10% increase 6won/ton-km O Yes O No
9 20% decrease 20% increase 2won/ton-km O Yes O No
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Table 3. Error type and treatment
error type content treatment
no info on address departure and destination telephone or e-amil survey
no quantitative data transportation volume, distance, time, etc. telephone or e-amil survey
response confusion between total transportation cost telephone survey,
. unit error and average transportation cost, confirmation by adapting unit
subsidy unit error transportation cost
. discordance between year and
logic error . telephone survey
transportation volume
- modification by searching
address typo departure and destination
coding place name
error number typo quantity, cost, etc. reconfirmation
unit typo difference unit with questionnaire reconfirmation
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Table 5. Shift demand models (rail)

H 4 M=o 0y (FA: 2, Qo) coefficient| t-ratio | p-value
Table 4. Shift demand models (rail/maritime) constant -0.998 -2.551 0.011
coefficient| t-ratio | p-value trampczﬁgt‘sn time | 5c75 | o358 0.018
constant -2.286 0.022 0.022 transportation cost
= e ‘"ﬁ%{’/wﬂ"fg“y’ 0052 | -2988 | 0003
— “ . : SHIE SULS 0.130 2730 0.006
transportation time | _ (won/tonkm)
(hous) 3.746 0.000 0.000 N 216
-0. 58.4 2.561 0.010 0.010 L® 13450
transportation cost 252
(won/tonkm) L(O) -149.72
0066 -15546 o= L-LEYLO) 1o
shift subsidy 17467 - -
(won/tonkm) g Hit Ratio 0.68
0.115 0.11
N 0.67 N
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Zo 95t BES Aoz LA LIERITH Table 6. Container Shift demand models

(rail/maritime)

coefficient| t-ratio | p-value
constant -0.909 0.364 0.364
-0411 -2.361 0.018 0.018
transportatlon time
(hour) -3.635 0.000 0.000
-0.654 1.295 0.195 0195
transportation cost
(won/ton-km) 144
-0.083 -86.52
shift subsidy
(won/ton-km) -99.81
0.072 0.13
N 0.68
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coefficient| t-ratio | p-value aof, 2EHIECl Ekmg 1d M 8%
constant 0585 | -1287 | 0198 HEE0] & 1~2% ZASke Zog EAY
P oty | 0610 | 2263 | 0024 o} 2&AT0] SwHISEC WA AOR B
tra?‘i’h%z‘?f‘:ﬁ?gmgw 0068 | -2895 | 0004 EHEIQICH,
(swén/?cgnﬂ% 0067 | 1213 | 0225 ~ )
N 144 B 8 ZYHE AZIEXQl B|u
L®) -8991 Table 8. Comparison of the value of time
L(O) -9981 mode item line
p2= 1-[LBYLO)] 010 il . K b i
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4. A|?_f7|-X| $§ 5'4 '6'I-7.1|§_ﬂ|- F,'.A_‘ll cost -0.584 -0.083 -0.068 -0.068
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value of time
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Table 9. Marginal effect of main variables
mode

item line

rail or

Kyeonghbu
maritime i

line
-0.1467

-0.0163

Hux

container HH=

-0.1572
-0.0200

-0.1467
-0.0163

rail

-0.1390

constant

transportation
cost (hour)

transportation
cost
(won/torrkm)

-0.1382 | 0.0174 | 00162 | 0.0162
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