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Major ports in Northeastern Asia engage in fierce competition to attract transshipment traffic volume. Existing
time series analyses for analyzing port competition relationships examine the types of competition and relations
through the signs of coefficients in cointegration equations using the transshipment traffic volume results.
However, there are cases for which analyzing competing relationships is not possible based on the results of the
transshipment traffic volume data differences and limitations in the forecasting of traffic volume. Accordingly,
we used the Lotka-Volterra (L-V) model,also known as the ecosystem competitive relation model, to analyze
port competition relations for the long-term forecast of South Korean transshipment traffic volume.
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Table 1. Regional container traffic volume handling

Drewry, Annual Container Market Review and Forecast 2009/10, 2009.

Figure 1. World container and transshipment traffic volume change
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Region 1980 1990 2000 2004 2005 2006 2007 2008 2009°
. 9,531 16,662 30,869 40,812 44,502 46,972 47,885 45,888 40,243
North America
(24.6) (18.9) (13.0) (11.3) (11.2) (10.6) 9.6) (8.7) (8.6)
11,753 22,557 51,650 70,846 75,624 81,401 91,058 91,788 79,855
West Europe
(30.3) (25.6) (21.8) (19.6) (19.0) (18.4) (18.3) (17.5) (17.0)
. 7,587 22,951 71,675 122,314 137,952 157,286 180,307 193,870 177,204
NorthEast Asia
(19.6) (26.1) (30.3) (33.8) (34.6) (35.5) (36.2) (37.0) (37.7)
. 1,871 9,679 34,383 51,818 54,932 59,869 67,377 71,127 62,999
SouthEast Asia
(4.8) (11.0) (14.5) (14.3) (13.8) (13.5) (13.5) (13.6) (13.4)
. 1,943 3,583 11,085 20,057 22,389 24,536 28,382 31,715 29,517
MiddleEast
(5.0) (4.1) (4.7) (5.5) (5.6) (5.5) (5.7) (6.0) (6.3)
Latin America 2,359 5,079 17,920 25,136 27,978 31,845 35,253 37,422 33,503
6.1) (5.8) (7.6) (6.9) (7.0) (7.2) (7.1) (7.1) (7.1)
Pacific 1,611 2,334 5,027 7,293 7,497 7,931 8,643 9,406 8,774
(4.2) (2.7) (2.1) (2.0) (1.9) (1.8) (1.7) (1.8) (1.9)
. 249 1,780 5,481 8,600 9,779 11,532 13,554 14,723 13,477
SouthAsia
0.6) (2.0) (2.3) (2.4) (2.5) (2.6) 2.7) (2.8) (2.9)
Africa 1,471 2,721 7,429 12,178 13,929 15,806 17,897 20,643 19,346
(3.8) (3.1) (3.1) (3.4) (3.5) (3.6) (3.6) (3.9) (4.1)
BastE 374 628 1,121 3,108 5,443 5,443 7,206 7,987 5,718
astEurope
P (1.0) 0.7) 0.5) 0.9) (1.1) (1.2) (1.4) (1.5) (1.2)
World Tofal 38,748 87,974 236,640 362,161 398,973 442,622 497,563 524,567 470,634
(100) (100) (100) (100) (100) (100) (100) (100) (100)

Source : Drewry, Annual Container Market Review and Forecast 2009/10, 2009.

Notes : () indicates container handling percentage; 2009 traffic volumes are estimated values.
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Table 2. Yearly container traffic volume change in the northeast asia region
(Unit : 1,000TEU)
Country 1995 2000 2001 2002 2003 2004 2005 2006 2007
SouthKorea 4,488 9,024 9,802 11,642 13,049 14,311 15,114 15,888 17,434
China 5,477 19,662 23,740 31,989 41,715 55,056 68,359 83,637 102,726
Hong Kong 12,550 18,098 17,826 19,144 20,449 22,021 22,424 23,539 23,904
Taiwan 7,665 10,511 10,426 11,605 12,090 13,029 12,791 13,102 13,698
Japan 10,739 13,834 13,192 13,947 15,209 16,319 16,679 17,560 18,793
Total 40,919 71,129 74,985 88,327 102,512 120,737 135,367 153,726 176,555
Source : Drewry, Intra-Asia Container Trades, 2008.
Table 3. Yearly transshipment traffic volume change in the northeast asia region
(Unit : 1,000TEU)
Country 1995 1996 1997 1998 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005 | CAGR
Japan 1.097 | 1.114 | 1.052 | 0.923 | 0.948 | 1.034 | 0972 | 0.84 | 0.751 | 0.756 | 0.757 -3.6
South Korea 0.859 | 0943 | 1.106 | 1.214 | 1.661 | 2.454 | 3.111 | 4205 | 4.598 | 5.158 | 5.533 | 20.5
North China - - - - 0.031 0.06 | 0.105 | 0.127 | 0.122 | 0.464 | 0.577 | 62.8
East/Southeast China - - - - - 0.035 | 0.045 | 0.072 | 0.134 | 0.282 | 0.35 58.5
Hong Kong 2786 | 2.957 | 3.96 | 3.887 | 4.883 | 5.934 | 6.457 | 7.407 | 8.534 | 9.487 | 10.151 13
Taiwan 237 | 2392 | 2,765 | 3.324 | 3919 | 434 | 4513 | 5.098 | 5.335 | 6.004 | 5.758 6.6
Total 7.112 | 7.406 | 8.883 | 9.348 | 11.442 | 13.857 | 15.203 | 17.749 | 19.474 | 22.151 | 23.124 | 12.5

Source : OSC, East Asian Containerport Markets to 2020, 2006.

Note : 1) North China includes Qingdao, Tianjin, Dalian, Lianyungang, Yingkou, Yantai, Jinzhou, etc. and the increase rates are based on ’00~’052)
East/Southeast China includes Shanghai, Taicang, Shenzhen, Ningbo, Canton, Xiamen, Hutchison Delta, Fuzhou, etc.
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Table 5. Transshipment traffic volume change according to ports in Asia

(Unit : 1,000TEU, %)
port 1995 1996 1997 1998 1999 | 2000 | 2001 2002 | 2003 2004 | 2005
South Korea 859 943 1,105 | 1,214 | 1,660 | 2,454 | 3,111 | 4205 | 4,599 | 5,159 | 5,533
Yokohama 553 378 420 278 249 254 253 260 275 298 316
Tokyo 261 277 286 299 324 348 305 303 298 286 267
Japan | Osaka 39 76 79 82 75 98 100 105 113 122 127
Kobe 243 383 268 263 300 334 315 173 65 49 47
Total 1,097 | 1,114 | 1,052 923 947 1,034 972 840 751 756 757
Qingdao 0 0 0 0 na na na na na 300 380
I;}T:; Dalian 0 0 0 0 300 60 | o105 | 127 | 122 | 164 | 197
Total 0 0 0 0 31 60 105 127 122 464 577
Hong Kong 2,786 | 2,957 | 3,960 | 3,887 | 4,883 | 5,934 | 6,457 | 7,407 | 8,534 | 9,487 | 10,151
Kaohsiung 2,370 | 2,392 | 2,765 | 3,324 | 3,919 | 4,340 | 4,513 | 5,098 | 5355 | 6,004 | 5,758
ii?:; Shanghai 0 0 0 0 0 35| 45 | 72 | 134 | 282 | 350
Ningbo 0 0 0 0 0 0 0 0 85 140 181
Total 5,156 | 5349 | 6,725 | 7,211 | 8,802 | 10,309 | 11,015 | 12,576 | 14,108 | 15,913 | 16,441
Singapore 8,573 | 9,487 | 10,401 | 11,720 | 12,920 | 13,930 | 12,650 | 13,700 | 14,817 | 17,422 | 18,938
Asia Tanjung Pelepas na na na na na 381 1,967 | 2,540 | 3,169 | 3,668 | 3,987
Port Klang na na na 436 966 1,206 1,880 | 2,367 | 2,582 | 2,715 | 2,924
Total 8,573 | 9,487 | 10,401 | 12,156 | 13,886 | 15,516 | 16,497 | 18,607 | 20,568 | 23,806 | 25,849
Total 15,685 | 16,893 | 19,283 | 21,503 | 25,327 | 29,373 | 31,699 | 36,355 | 40,148 | 46,098 | 49,156
Source : East Asian Containerport Markets to 2020, OSC, 2006.
Note : Singapore 1995~1997 information is based on estimated values.
Table 6. Model group using the transshipment traffic volume of ports
Type K(t) J(t) c(t)
Model 1 North China(Qingdao, Dalian)
Model 2 | Transshipment Transshipment | Transshipment | North China(Qingdao, Dalian), Ningbo, Shanghai
Model 3 traffic volume | traffic volume | traffic volume North China(Qingdao, Dalian), Hong Kong
Model 4 of South Korea | of Japan of China North China(Qingdao, Dalian), Kaohsiung
_— (Yokohama,
Model 5 Tokyo, Osaka, North China(Qingdao, Dalian), Ningbo, Shanghai, Kaohsiung
Model 6 Kobe) North China(Qingdao, Dalian), Ningbo, Shanghai, Hong Kong
Model 7 North China(Qingdao, Dalian), Ningbo, Shanghai, Kaohsuing,
Hong Kong
K(t) 1t Nl gh= &k 159 SHEFHF 0]7] wj&oll CNLS(Conditional Nonlinear Least Square) <
Jp AN dE FR IF $HEFE A GepA T, & 22 Holg o g7t Aol HAEA e o
ot AN T 3 RS T &8t Z4E A8t
<Table 5>91 1995'A €] 20053744 9] gobd A ZEF
LVEYS d&Fo g w4y FAYHE OLS, NLS, 5383 BloJE| & <Table 6>9] 7} B9 o] o 3ubd & gakato]
ALA 5ol k. AT s FHE] FAEFF tolE 37 J volHE e IJARNE T3 7] L BFE
M7t A7) Mo 443 RPun o]ty Jejz wd & AU <Table 759 771 2 2l o) 24 FHARE g9}
EEE AR oAty REL ASAN RYEYG B4 MAPE 7|E 02 971e 29 2Y 471 718 QA A& 0
ol #Hejstal o] H Ry By NP oRE BAE wAs 2 EAFHAG
L7 gt ARt o By AA e nAd YA A RY <Table 7>9] 2 49| R34 AtE Ay EE 2yt
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Table 7. L-V model parameter estimation
Type/Parameter g a Jé] v R? MAPE
K(t) 2.58307 0.00008 0.00095 0.00049 0.20617 8.39
Model 1 I(t) 10.97289 0.00087 0.00891 -0.00274 0.46307 53.87
C(t) -0.33230 -0.00009 -0.00101 -0.00015 0.60654 34.25
K(t) 2.77268 0.00007 0.00113 0.00048 0.25521 8.15
Model 2 I(t) 7.93652 0.00065 0.00614 -0.00129 0.49163 53.90
C(t) -0.32427 -0.00007 -0.00100 -0.00013 0.95131 11.98
K(t) 1.45828 0.00025 0.00036 -0.00013 0.32313 7.13
Model 3 I(t) 5.18834 0.00045 0.00402 -0.00009 0.40865 53.72
C(t) 4.09124 -0.00024 0.00176 0.00027 0.19563 6.03
K(t) 0.90031 0.00016 0.00005 -0.00017 0.63003 522
Model 4 I(t) 3.17875 0.00030 0.00229 -0.00015 0.43898 53.71
C(t) 3.85923 0.00004 0.00178 0.00017 0.31360 4.60
K(t) 0.99393 0.00016 0.00007 -0.00016 0.50672 5.84
Model 5 I(t) 2.60934 0.00028 0.00177 -0.00016 0.47075 53.68
C(t) 6.70610 -0.00006 0.00359 0.00043 0.33358 439
K(t) 1.66998 0.00023 0.00045 -0.00011 0.26196 7.60
Model 6 I(t) 438736 0.00044 0.00332 -0.00012 0.42086 53.68
C(t) 493286 -0.00034 0.00232 0.00034 0.21886 5.87
K(t) 1.06049 0.00021 0.00013 -0.00008 0.46233 6.05
Model 7 I(t) 3.65161 0.00036 0.00269 -0.00007 0.42512 53.67
C(t) 2.80408 -0.00001 0.00109 0.00005 0.23739 424
oF Y& gk [k Aol o] FEIFAT FAHA B7F0.00005,
a7} 000302 F37} +, +0] B2 T 7o) Fihd 45 R4 . AP
HAZ ARG )4 o] 7hsstth 28y Selvetet 5 7000 N
2 gk ok Alol o A5 GA S 47k -0.00017, a7} 0.00004 E 2000 T
24 B57} +o| 22 S ehel 3 FHHBAE 144 oo i
-2 2 A (Predator-prey) 9! A 0.2 BA g it S-gvtete} 2000 4_//
o Y A2 BARAE T Y R o

4R BE5F AR Y8 euete 7| E dA =5 F
TR o] FYThE 71 E xjﬂ} «l 740119} dA st 9l
1= M S IR R s
EFT YUY AROR B ‘1}91 %Mi EEEo] ST
(=1 015%1;]._]7_ H/H 1;].

199513 ol A 20053 9] &t Fehd 3
A FAE BY 39 BTE o33 e, o, Y2 FHaFY
HHEFFS <Figure 2>~<Figure 4>
o] 928%F TEUE 7} =4 d =59
8955 TEUZ Z7}8 71 ©.
SFTEUR o] Z5]0] A &4

529 B4 AESH] 93
Uet 3 E5F A4 A9 vins) Bkt $guel 19954
ol A 2005 ] A =FF Blo|HE o3k 2006, 2007, 2008
d A9} vl s B 2006192 3.8%, 200792 1.8%2] &

HJQ

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
year
South Korea - - - -

South Korea_F

Figure 2. Comparison of the transshipment traffic volume result

and forecast value of South Korea

N

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

year
Japan = = = = Japan_F

Figure 3. Comparison of the Transshipment Traffic Volume

Result and Forecast Value of Japan(~2015)
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Figure 4. Comparison of the transshipment traffic volume
result and forecast value of China(~2015)

Table 8. Comparison of the actual values and forecast values

of transshipment traffic volume in South Korea
(Unit : 1,000TEU)

Year Actual Values | Forecast Values Error(%)
2006 5,673 5,896 3.8
2007 6,155 6,265 1.8
2008 6,186 6,725 8.3
2009 5,719 7,157 25.1
2010 6,641 7,521 133

A5 Bof A9 HaHA o S EH A skA T 2008, 2009,
201099 A A2 22p7F k=, ol 2008 58917
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