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Transfer Resistance Factors and Policy Directions in
Railway Stations of Bulk Freight

Z| &S *

Chang Ho Choi

Abstract Freight transport by railway is gaining more attention at present as a countermeasure against global warming.
In keeping with this purpose, the present study examined various methods for promoting railway use through minimization
of the transfer resistance of bulk freight at railway stations. First, the transfer-related factors that shippers consider as
important when choosing railway as a transport mode were identified. Also, the relative importance and the level of influ-
ence of each factor during the transfer stage were evaluated. Policy directions for reducing transfer resistance in railway sta-
tions were then proposed based on the analysis of the transfer resistance factors. The policy directions include both
hardware and software approaches. The necessary reduction ranges with regard to the transfer cost and time through policy
implementation efforts were suggested as well.

Keywords : Railway, Bulk freight, Shipper, Transfer resistance, Improvement method
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Table 1. The volume of transported bulk freight items by rail.

. . . Miscell- | Conta- Korail
Year Total Grain | Cement |Fertilizer| Coal Ore Oil Other . R
aneous mner busmess
1990 57,922 | 261 | 14,109 | 1,874 | 19,681 | 4,684 | 5277 | 1,088 | 6,161 3,283 1,504
1995 57,469 | 128 | 20,158 | 1,503 | 9,525 | 4,324 | 5,644 | 541 8,805 5,445 1,396
Volume 2000 45240 | 15 | 17,361 944 7115 | 2,612 | 2,580 | 358 | 3,803 | 8716 | 1,737
(Thousand
ton) 2005 41,669 2 15,160 352 6,566 | 1,967 | 2,402 | 283 3,837 | 10,034 | 1,065
2010 39,217 0 14,791 147 6,170 | 2,023 | 1,641 | 254 3,850 9,948 393
2012 40,309 0 14,602 108 4,876 | 2,319 | 1,173 | 249 4439 | 12,110 433
1990 100.0 | 0.5 24.4 3.2 34.0 8.1 9.1 1.9 10.6 5.7 26
1995 100.0 | 02 35.1 26 16.6 7.5 9.8 0.9 153 9.5 24
Ratio 2000 100.0 | 0.0 384 2.1 15.7 5.8 5.7 0.8 8.4 19.3 3.8
(%) 2005 100.0 | 0.0 36.4 0.8 15.8 47 5.8 0.7 9.2 24.1 2.6
2010 100.0 | 0.0 37.7 0.4 15.7 5.2 42 0.6 9.8 254 1.0
2012 100.0 | 0.0 36.2 0.3 12.1 5.8 29 0.6 11.0 30.0 1.1
I Annual
nereased rate | Annual average |\ | - 0y | g6 | g5 | 57 | 28 | 60 | 45 | -02 6.7 42
of volume (%)| of total period

Source: KORAIL[1].
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Table 2. Comparison of transport costs and times between rail and road (total mean of bulk freight).

Transport cost Transport time
Ratio of rail(%) Ratio of Ratio of rail(%) Ratio of
Cost Line- road Time Line- road
(10,000 won) haul Transfer | Shuttle | Total %) (hour) haul Transfer | Shuttle | Total %)
Under 5 0.0 17.7 5.7 Under 1 52 2.0
5-10 10.5 79.1 253 1-2 7.8 10.3
11-20 24.6 32 51.8 1.2 2-3 4.7 38.5 0.6
21-30 389 14.1 29 3-4 10.5 23.1 6.4
Distri- | 31-40 18.9 3.1 9.3 Distri- 4-5 0.7 9.4 24.5 17.1
bution | 41-50 5.8 148 | bution | 5.6 1.9 21.3 1.6 149
51-60 1.3 379 6-8 6.7 18.7 37.4
61-70 21.4 8-15 11.6 13.5 18.8
Over 70 12.5 Over 15| 79.1 8.9 4.8
Total 100.0 100.0 100.0 100.0 Total | 100.0 100.0 100.0 100.0
Average value Average value
(1,000 won) 241.4 63.8 1334 | 438.5| 5495 (hour) 18.0 7.6 4.1 29.7 8.4
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Table 3. Importance of transfer-related factors for shippers when choosing modes for bulk freight transport.

Factors Importance (5-point scale)
Total Cement Coal Ore Oil
Transfer cost/equipment handling cost 4.06 4.18 4.20 3.81 4.05
Cost-related Loss and damage of freight during transfer 3.15 3.00 3.20 3.25 3.15
factors Storage cost at transfer node 3.59 4.00 3.60 3.19 3.58
Mean 3.60 3.73 3.67 3.42 3.59
Net transfer time (loading/unloading time) 3.37 3.93 3.20 3.00 335
Time-related Waiting time for transfer 2.47 2.29 2.60 2.75 2.25
factors Detour or additional travel time for transfer 3.27 3.40 3.20 3.25 3.21
Mean 3.04 3.21 3.00 3.00 2.94
Ease of utilizing transfer facilities 432 4.19 4.40 4.36 4.33
Others Additional document or service for transfer 3.08 3.00 3.00 3.19 3.12
Mean 3.70 3.60 3.70 3.78 3.73
Total mean 3.41 3.50 3.43 3.35 3.38

Note: The scale ranges from 1 (not important at all) to 5 (very important).
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Table 4. Shipper satisfaction with transfer-related factors after bulk freight transport by rail.
Evaluation (5-point scale)
Evaluation factors

M SD Mdn
Total transport cost 2.32 0.71 2.00

Transfer-related cost
Cost-related Transfer cost at rail station 3.05 0.26 3.00
factors Shuttle cost between station and warehouse (if necessary) 3.85 0.41 4.00
Other transfer-related cost 3.03 0.30 3.00
Mean 3.31 0.32 3.33
Total transport time 3.76 0.67 4.00

Transfer-related time
Time-related Loading/unloading time at origin/destination 4.53 0.91 5.00
factors Transfer/waiting time at rail station 2.43 0.65 2.00
Shuttle time between station and warehouse (If necessary) 3.07 0.41 3.00
Mean 3.34 0.66 3.33
Reliability of on-time arrival 3.15 0.52 3.00
Service-related Possibility of door-to-door transport 3.06 0.49 3.00
factors Ease of connection with other activities (production, transport, etc.) 2.57 0.68 2.00
Mean 2.93 0.56 2.67
Fitness of cargo box (volume, shape, etc.) 3.81 0.48 4.00

Facility-related . - N S

factors Utilization easiness of transfer facilities 3.37 0.60 3.00
Mean 3.37 0.55 3.22
Running safety of transport mode 4.83 0.38 5.00
Safety-related Loss or damage possibility during transport 4.12 0.45 4.00
factors Suitability for dangerous substances transport 4.11 0.53 4.00
Mean 435 0.45 433
Total mean 3.44 0.53 3.38

Note: 1. Ratings are based on 5-point satisfaction scale (1=very dissatisfied, 2=somewhat dissatisfied, 3=neither dissatisfied or satisfied, 4=some-
what satisfied, and 5=very satisfied). 2. M=mean, SD=standard deviation, Mdn=median.

Table 5. Transport distance distribution of bulk freight cars in 2013.

Major bulk items
Total bulk

Cement Coal Ore il

Under 100km 5.1 29 14.2 11.7 1.5

101-200km 333 56.6 19.7 32.8 17.7

Distance distribution ratio of 201-300km 28.0 37.1 56.0 274 21.9
bulk freight cars (%) 301-400km 16.0 34 4.8 21.1 523
Over 400km 17.7 0.0 53 7.0 6.6
Total 100.0 100.0 100.0 100.0 100.0
M 224.7 215.8 232.1 303.9 275.8
SD 132.9 63.1 120.0 101.5 100.5
Descriptive statistics Max 553.8 381.5 471.7 4473 4312
(km) Mdn 207.6 198.9 233.5 304.7 290.6

Min 2.1 90.6 153 70.8 51.1
Mo 336.4 207.6 142.2 336.4 382.4
n (car) 6,282.0 808.0 735.0 533.0 322.0

Note: M=mean, SD=standard deviation, Max=maximun value, Mdn=median, Min=minium value, Mo=mode.
Source: KORAIL[1] and KORAIL[18]
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Table 6& KORAILY] 3}3193)7]122 BErf& H 3 (2011~2013) 7+ HAS1E A% Ao SPHIS
train, ©|8} BT=Z 3#7])¥} H|EZEH|Ql(non-block train, ©]3} NBTZ 3#7])0& Az|3t Ad}jo|ct. BT 23] H|Fo
shate) 13 HEE AR,

Table 6o]|4 Eo]3t A& 3kx} HA47t BT FHat 175 JL 0| v]e] NBTY HA4E HF 45F AHEo)| 1212 Qth. NBTY
A= Hiskket HEoly Etudes AAl dske Sk olHTt wWad, 2T 3dAzt et HAsE AR 71 2011d
12.035F, 20124 11.525F, 20139 9.632k0]m, 3}x} 71222 2011 12.172F, 20124 11.612F, 20134 12.652k0]c}. BTS] Hat A7)
SRS 17 A= Aol Hlahe we ol

223 Z1& Table 73} 220] NBT Lajeizte] spabua ZolA A7) Hajsiate] BAulzo] won], Eo] Zukel o]% 2-37) <
& AR Rl A Whol 19 AROVIA SR Boleh 3 3T BAAA St YA 43 g

Table 3 201 BTS) gl Wit} 27 G Sk WA Sl §ARE A 2 BIS) AR S7he 20k 1okl o
g}, uebd] BT T4she 2A5Hs BA0] NBTS| 4874S AASHS welo] Wasith. o[z Table 7o) »}E} Az 2ol
7 AAIolAe] NBT A8} o] A2 A% Sl Watolch, ARalRe] S4As} Ha £710le] AR} AR o
o] Ath= A2 A 4o FFAAL} WS Zolstal it} o= EZF BT/ A3 AU BTE et AAut= WS Zdolgh
o},
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Table 6. Annual running record of bulk freight cars.

2011 2012 2013

) No. of running cars 286,279 290,814 265,676
Blo(‘]::Tt)ram | Ratio (%) 3571 36.80 34.49
Average train formation 17.25 17.41 17.80

) No. of running cars 515,434 499,507 504,589
Nonii‘];c;{)tram | Ratio (%) 64.29 63.20 65.51
Average train formation 4.34 4.27 4.53

Total No. of running cars 801,713 790,321 770,265

‘ Ratio (%) 100.00 100.00 100.00

Source: reorganized the original data from KORAIL[18]
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Table 7. Number of cars loaded or unloaded at NBT stopover stations.
. . 2011 2012 2013 Annual average
Station Car formation
Remaining Remaining Remaining Remaining

Start Loading 5.38 5.38 5.57 5.57 5.99 5.99 5.65 5.65
Unloading 4.04 4.24 4.74 4.34

1% Stopover 4.53 4.49 4.83 4.62
Loading 3.19 3.17 3.58 3.31
Unloading 1.18 1.23 1.29 1.23

2™ Stopover 4.45 438 4.61 4.48
Loading 1.09 1.12 1.07 1.10
Unloading 0.49 0.53 0.53 0.52

3" Stopover 428 417 4.39 428
Loading 0.32 0.32 0.31 0.32
b Unloading 0.16 0.16 0.16 0.16

4™ Stopover 4.19 4.10 432 4.20
Loading 0.07 0.09 0.10 0.08
b Unloading 0.05 0.05 0.06 0.05

5™ Stopover 4.16 4.07 4.30 4.17
Loading 0.02 0.02 0.03 0.02
" Unloading 0.02 0.02 0.02 0.02

6" Stopover 4.15 4.05 4.28 4.16
Loading 0.01 0.01 0.01 0.01
Unloading 0.01 0.01 0.01 0.01

7% Stopover 4.15 4.04 427 4.16
Loading 0.00 0.00 0.00 0.00
Unloading 0.00 0.00 0.00 0.00

8™ Stopover 4.14 4.04 427 4.15
Loading 0.00 0.00 0.00 0.00
" Unloading 0.00 0.00 0.00 0.00

9™ Stopover 4.14 4.04 427 4.15
Loading 0.00 0.00 0.00 0.00
N Unloading 0.00 0.00 0.00 0.00

10" Stopover - 4.14 4.04 427 4.15
Loading 0.00 0.00 0.00 0.00

Arrival Unloading 4.14 - 4.04 - 4.27 - 4.15 -

Source: reorganized the original data from KORAIL[18]
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Table 8. The role of the main bulk freight station by item in 2013.

Accumulation rate Cement Coal Ore Oil

of transportation ton No. of Ratio No. of Ratio No. of Ratio No. of Ratio

(%) stations (%) stations (%) stations (%) stations (%)

10 0 0.0 0 0.0 0 0.0 0 0.0

25 2 4.7 1 3.7 0 0.0 0 0.0

50 5 11.6 2 7.4 4 18.2 3 8.6

75 11 25.6 5 18.5 8 36.4 5 14.3

90 18 419 11 40.7 13 59.1 9 25.7
100 43 100.0 27 100.0 22 100.0 35 100.0
Major stations Dodam, Ganchi Oli})::igv’. SBlj:::é,KCV;;ZZi;V;OH Geodong, Mukhohang HyogEZZE,gIC\;IIZZJnOHg,

Source: reorganized the original data from KORAIL[18]
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Table 9. Portion change of items by rail over time.

Cement Coal Ore Oil
Total | Transported Total  |Transported Total  |Transported Total  |Transported
Y transported | volume by transported | volume by transported | volume by transported | volume by
car . Share . Share . Share . Share
volume rail 7| volume rail ) volume rail ~| volume rail )
Milion | Million | °F™ | (Mittion | (Mition | °F | (Million | Mittion | T Miltion | (Miltion | ©F il
0, 0, 0, 0,
Ton) Ton) (*0) Ton) Ton) (%) Ton) Ton) (%) Ton) Ton) %)
2003 67.0 19.5 29.1 16.1 7.1 442 26.3 23 8.6 75.4 2.6 3.5
2004 55.4 17.7 32.0 10.6 6.4 60.1 20.3 2.3 11.5 61.8 2.5 4.1
2005 54.0 152 28.1 12.6 6.6 52.1 21.2 2.0 9.3 62.6 24 3.8
2006 63.0 15.8 25.1 19.1 7.4 38.7 26.4 1.8 6.7 69.9 22 3.1
2007 60.4 16.5 27.3 14.7 6.9 46.9 24.2 2.0 8.3 92.0 2.1 2.3
2008 389 17.7 454 14.1 7.1 50.2 439 1.9 44 78.1 2.0 2.6
2009 37.6 16.0 42.6 17.9 6.4 35.6 314 2.0 6.3 91.1 1.8 2.0
2010 45.4 14.8 32.6 26.4 6.2 233 21.0 2.0 9.6 114.8 1.6 1.4
2011 41.2 14.7 35.7 25.7 5.3 20.6 36.7 22 6.0 107.2 1.3 1.3
2012 49.8 14.6 29.3 28.4 49 17.1 40.8 2.3 5.7 146.9 1.2 0.8
Average
annual
. -1.5 2.9 2.7 10.2 -3.8 -7.4 11.5 0.7 1.8 9.4 -8.5 -13.5
increase
(%)

Source: reorganized the original data from https://stat.molit.go.kr[19].
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Table 10. Comparison of the influence of transfer-related factors in bulk freight transport.

Transport cost Transport time
Comparison Comparison
Line-haul (A) -0.0262 - -0.0476 -
Parameter of
. Transfer (B) -0.0607 2.32 (B/A) -0.0118 0.25 (B/A)
logit model
. Shuttle (C) -0.0591 2.26 (C/A) -0.1339 2.81 (C/A)
Kim et al.[5]
Line-haul (D) 0.742 - 0.613 -
Elasticity Transfer (E) 0.378 0.51 (E/D) 0.183 0.30 (E/D)
Shuttle (F) 0.596 0.80 (F/D) 0.339 0.55 (F/D)
I [7] Parameter of Line-haul (G) -0.0000022 - -0.0002606 -
un; .
¢ logit model Transfer (H) -0.000003 1.36 (H/G) -0.0017429 6.69 (H/G)
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