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Abstract

The logistics industry is changing with the diversification of demand and related technology
development. Thus, the transportation system is also changing to social problems and environmental
damage, and the importance of rail freight is increasing with changes in the international logistics
environment. This study analyzes railway freight competition structure using freight volume and
suggests improving the competitiveness of railroad freight. To achieve the research purpose, this
study was conducted using the Hirshmann-Herfindahl Index(HHI) and Location Quotients(LQ)
method. As a result, the concentration trend of railway trends has increased from 0.213 to 0.238
during the last 9 years, and LQ analysis has enabled the identification of local competition lines by
item. The study result confirmed that policy measures on railway freight system, railway
infrastructure construction and railway operation are necessary to enhance railway competitiveness.
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Fig. 1. Cargo Volume and Transportation Mode Share in Korea

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2007 2008 2009 2010 2011

2012 2013 2014 2015 2016

HRail ®Road HSea HAir

Note: 2017 Statistical Yearbook Railroad (2018).
Source: Authors
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Table 1. Cargo Volume and Transportation Mode Share in Korea

(Unit: Cargo(Ton), M

ZNoz 157

ode Share(%))

Year Rail Road Sea Air Total
o007 44,530,715 550,264,471 120,079,199 316,397 715,190,782
6.23% 76.94% 16.79% 0.04% 100.00%
2008 46,805,688 555,801,345 126,964,254 254,239 729,825,526
6.41% 76.16% 17.40% 0.03% 100.00%
2009 38,897,704 607,480,325 120,031,910 268,678 766,678,617
5.07% 79.24% 15.66% 0.04% 100.00%
2010 39,217,445 619,529,647 124,225,039 261,859 783,233,990
5.01% 79.10% 15.86% 0.03% 100.00%
o011 40,011,987 1,439,625,389 125,588,369 281,133 1,605,506,878
2.49% 89.67% 7.82% 0.02% 100.00%
o012 40,308,928 1,554,509,800 119,057,307 265,277 1,714,141 312
2.35% 90.69% 6.95% 0.02% 100.00%
2013 39,822,270 1,546,407 477 117,860,110 252,686 1,704,342,543
2.34% 90.73% 6.92% 0.01% 100.00%
o014 37,379,168 1,512,700,220 117,920,088 283,119 1,668,282,595
2.24% 90.67% 7.07% 0.02% 100.00%
2015 37,093,642 1,761,290,611 128,611,230 287,782 1,927,283,265
1.92% 91.39% 6.67% 0.01% 100.00%
2016 32,555,441 1,799,564,950 143,227,348 292,884 1,975,640,623
1.65% 91.09% 7.25% 0.01% 100.00%
Note: 2017 Statistical Yearbook Railroad (2018).
Source: Authors
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Table 2. Cargo Volume of Inland Railway by Items
(Unit: million ton)

T 2010 2011 2012 2013 2014 2015 2016 2017 2018  CAGR
Container 7230 8224 8516 8267 7,08 6910 5909 6014 7,651  0.71%
Cement U791 14676 14602 1487 1416 1481 1348 1328 1236 -2.18%
Ore 6,70 5295 4876 4585 4288 380 32308 2724 2029 -12.98%
Steel 1640 1348 1,173 1,033 890 1,016 735 508 191  -23.50%
Coal 2023 2211 2319 1944 2106 2,057 1710 1660 1,656 —2.47%
Oil 1724 2003 2644 2625 2641 2702 2293 2484 235  3.98%

General Goods 2,259 2,003 1,877 2205 2,148 2,063 1,862 1,900 1,760 -3.08%
Construction 254 2N 249 142 153 115 109 107 115 —9.49%

Consignment 393 410 432 460 479 473 410 428 437 1.33%

Note: 2017 Statistical Yearbook Railroad (2018).
Source: Authors

Fig. 2. Cargo Volume of Inland Railway by ltems
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Fig. 3. O/D analysis for railway by items

Note: 2017 Statistical Yearbook Railroad (2018).
Source: Authors
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Table 3. Statistical Analysis of Cargo volume

Volatility Mean St. dev Max. Min,
Container 13.0% 7,312 947 8,516 5,909
Cement 6.3% 14,116 887 14,891 12,396
Ore 31.5% 4122 1,297 6,170 2,029
Steel 45.9% 948 436 1,640 191
Coal 12.4% 1,965 243 2,319 1,656
Qil 13.5% 2,396 322 2,702 1,724
General Goods 8.6% 2,009 172 2,259 1,760
Construction 41.2% 168 69 271 107
Consignment 6.8% 436 30 479 393
Source: Authors
Fig. 4. Research Model
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Fig. 5. Result of Concentration Analysis
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Table 4. Concentration Trend for respective Types by ltems

2010 2011 2012 2013 2014 2015 2016 2017 2018
Container 0.032 0.041 0.042 0.041 0.034 0.032 0.031 0.033 0.055
Cement 0.135 0.129 0.123 0.133 0.133 0.147 0.159 0.159 0.145
Ore 0.010 0.012 0.012 0.009 0.012 0.011 0.010 0.010 0.010
Steel 0.007 0.011 0.016 0.017 0.019 0.019 0.018 0.022 0.021
Coal 0.024 0.017 0.014 0.013 0.012 0.010 0.010 0.007 0.004
Qil 0.002 0.001 0.001 0.001 0.001 0.001 0.000 0.000 0.000
General Goods  0.003 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.003
Construction 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Consignment 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 0.213 0.212 0.210 0.217 0.214 0.223 0.231 0.234 0.238
Note: 2017 Statistical Yearbook Railroad (2018).
Source: Authors
Fig. 6. Concentration Trend (Container, Cement, Steel, Ore)
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Fig. 7. Concentration Trend for respective Types by Iltems (Container, Cement, Steel, Ore)
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Table 5. Result of Location Quotients Analysis by ltems

ltem Line 2010 2011 2012 2013 2014 2015 2016 2017 2018
Donghae Line 075 0.60 064 05 029 028 027 015 045

Gyeongbu Line 518 453 441 423 449 462 503 48 378

Geogen e 156 220 225 253 292 318 297 307 279

Container  Yeogdong Line  0.09 010 0.14 018  0.21 019 023 030 034
Jeolla Line  3.41 334 345 359 399 38 38 396 321

Janghang Line 379 322 18 132 1.02 110 119 118 1.2

Chungbuk Line  4.84 451 456 451 265 2.1 4.51 0.00  0.66

Yeorgdong e 066 076 07/ 0.8 0.8 102 106 1.03 099

Cement  Jungang Line 238  2.41 248 239 23 232 2283 224 2%
Taebaek Line 1.8 18 19 18 18 170 1.7 176 1.85

Donghae Line 1.16 134 142 15 131 1.55 1.5 149  1.66

Gyeongbu Line  0.00  0.01 002 004 007 008 000 000 0.00

Steel Gyeongin Line  0.00 017 116 074 020 0.1 0.05 020 09

Gyeongeon Line  2.49 1.85 1.7

Janghang Line  0.00 0.72 219
Jungang Line 0.02  0.04 0.03
Yeoglong Lie 048  0.69  0.83
Ore Jungang Line 053 053  0.54
Taebaek Line 1.5 1.4 1.42

12 126 128 132 147 131
343 361 367 38 392 347
0.04 000 000 000 000 0.0
052 05 061 05 070 075
056 059 038 042 04 044
159 144 158 152 146 1.4

Note: 2017 Statistical Yearbook Railroad (2018).
Source: Authors
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Fig. 8. LQ Trend for respective Types by Items (Container, Cement, Steel, Ore)
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