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ABSTRACT

A Study on the Sustainable Development Strategy of West
Coast’s Port Logistic System based on Korea-China FTA

Kim, Yu-Jin
Advisor: Prof. Kim, Seog-Min, Ph.D.
Department of FTA Business

Graduate School of Chosun University

Formulation of Korea's passenger/physical distribution Hub (HUB) that
utilizes the geopolitical advantages of the Korean peninsula that connects
Japan with the Northeast Asia Region that has emerged in one of the world’s
three largest is one of the very important issues for the future advancement
of Korea economy.

This thesis will quantitatively analyze the location selection and development
capability of the west coast port candidates in order that the west coast
region could take the role as a core logistics point in Northeast Asia. In
addition, it is the main purpose of this study to establish the sustainable
development direction of the West Coast port logistics system after the
Korea-China FTA.

The sustainability of Port development i1s a very important policy
consideration. This is because Port development requires a long—-term period of
20-30 vyears, and it is difficult to correct the on-going developments in a
short time depending on the situation changes.

Therefore, it 1s the biggest contribution of this study to systematically
analyze the comprehensive and sustainable port development strategy of the
korea’s west coast ports considering the evolution of the Korean logistic
system and the possibility of the formation of a new transportation network
in the medium to long term, while suggesting the reduction of the

management functions of Busan port.

- viii -
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Through the analysis of mixed integer programming method, which is one
of the mathematical programming techniques, The meaningful number,
locations and development scales of an optimal shipping base (i.e. port) are
pointed in this study.

In this thesis, targeting the year 2030, the quantitative analysis of the
direction of the development of the West Coast Ports was first conducted,
taking into consideration of the transportation cost and the port cost
reflecting the area. Besides, we looked at the direction changes of the
efficient port development under the new transportation network system -
such as the construction of the Korea-China Railway Tunnel under the
seabed - in terms of transport cost and freight’s time value.

As a result of comparing the above two analysis, it was found that the
comprehensive development strategy of the West Coast Ports presented in this
study has the possibility of sustainability even considering the future transport
system. This was confirmed through the three serialized papers included in
this study, and the three serialized papers applied the same model for
analytical consistency.

The originality and the discrimination of the study are as follows. First, this
1s not the mutually exclusive individual port development plan based on self
demand analysis, but the first study that quantitatively presents the port’s
comprehensive optimum position and development capacity through mixed
integer model analysis from the point of Korea—China FTA.

Second, this thesis proposed a medium- and long-term sustainable West
Coast Port development strategy, taking into account future changes in
transportation conditions, such as the improvement of logistics conditions, the
increase in port expansion costs, and the construction of the Korea-China
submarine tunnel railway. In this study, the significance of the research is to
measure and present the long-term west coast port development strategy
that takes into account the increase in logistic flow between Korea & China,
land transportation costs, and port expansion costs. It is expected that this
result can be used effectively in consideration of cost factors such as the port
opening time in the future.

The more the Korea-China FTA mature and the trade volume between

_ix_
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Korea-China, the more important it is that Incheon Port’'s transportation hub
strategy needs to be prioritized. It was shown that Pyungtac-Dangjin Port
and Gunsan Port (Semangeum Gunsan Port) could also be selected as
additional potential base port candidates, and it was analyzed that long-term
port planning formulation was necessary for those ports.

In order to make Incheon Port a major logistic base, it is necessary to
develop port logistics facilities suitable as a comprehensive logistics base
directly connected to the inland cargo depot. For this reason, a direct cargo
handling system should be established with a construction of underground
cargo railway connecting the Incheon port-front (i.e. birth ) and Euiwang
inland cargo base.

It was confirmed that the China-freight(both in/out) of the capital region
such as Seoul, Incheon and Gyeonggi-Do was prioritized to Incheon and
Pyungtac port due to the relative difference in port expansion cost and
transporting cost. As a result, it became also clear that the need to an
additional port expansion of the Pyungtac port grows with respect to the
realestate price increase of the Incheon port. In addition, if the land cost of
the Pyung port increases, the freight in the Chungbuk-Do area will be
additionally moved from the Pyungtac port to the Kunsan port. In this case,
there is a need for another expansion of the Kunsan port (.e.
Saemangum-Kunsan Port).

With a future realization of Korea-China Seabed Tunnel railway, it was
confirmed that about 7% of import/export sea—cargo was likely to be
converted to the Seabed Railway. And it is analysed that those converted
cargos could be ones with a higher transporting—time value. Besides, other
general containerized cargoes were analyzed as cost-effective to Dbe
transported under the existing port transportation system. As a conclusion, it
is predicted that even under the new future transportation network system,
the basic concept of the development of the West Coast Ports is not expected
to be changed, and hence the sustainablility of the port’s development

strategy of the West Coast presented by this thesis has been confirmed.
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n(HUB)=1: ZZ(C@, Q)+ Clp, Q) +kn < ZZ W,C,; +kM (2.1)

n(HUB)=2 : ZZ AU (Clp, Q)+ Clp;, Q) — Cy — Cy) (2.2)

+ Vv, C(p,Q +C’(p7,Q Cy—Cy)]
>ZZ LUV(Cy+ Cy+ Cy = Clp, Q) — Clp, Q))

+ Ujifi(q2+q2+q1—c(pj,Q +7

DEE e S|E R gt WE (1o S|HE o ¥3

1
Vo wE 08 3B, I9stE W (1o]W B, 2%, 18X
=

5) Morton E. Okelly (1987), “A Quadratic Integer Program for the Location of Interacting Hub
Facilities”, European Journal of Operational Research, Vol. 32, No. 3, pp. 393-404.

_7_

Collection @ chosun



s.t.(n—p+1)X Z ;=0 Vi (2.4)
Z =1 Vi (2.5)
ZX =p (2.6)
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6) Darko Skorin-Kapov and Jadranka Skorin-Kapov (1994), “On tabu search for the location of
interacting hub facilities”, European Journal of Operational Research, Vol. 73, No. 3, pp.
502-509.

7) John G. Klincewicz (1989), “Implementing an “exact” Newton method for separable convex
transportation problems”, Networks, Vol. 19, No. 1, pp. 95-105.

8) James F. Campbell (1996), “Hub location and the p-hub median problem”, Operations
Research, Vol. 44, No. 6, pp. 923-935.
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2 | 5M1 | oM | 24 | 9B | 7V | 752 | 8773 | 64D | 638
SEy | 1346 | 8180 | 2180 | 4B | 933 | 8% | 80| 87B | 805
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AAZE #e A7 @9155017F 9 v, 2 A-le 9 A-g v)d3 el Ay
2 AFdAE dPoz 7St Zb dnbela b A 9rkA|e] AP E VERo=R
<IE 3-1> 2 <3¢ 3-2>3} o] AAFY L3I

rf

[e:

4

<E 3-1> 70| 312 EHe| $4H| 7|F

(EH2]: M/TEVY)
T2 Mg | 24 | oF | Fo 2 | 55 | B | A5 | AY | 45 | dF
QIMEt 23 217 8 26 78 82 64 120 182 157 19
ZENst 43 187 A 25 88 47 32 79 150 126 168
Zokst 173 83 180 157 217 125 131 68 70 9% 63
FAkE 206 5 212 192 210 143 179 133 152 63 2
ToE 112 161 113 % 157 71 57 28 84 137 14
=123t 181 157 182 165 226 135 126 79 6 149 136

<E 3-2> €3 32 ol 24| 7|=

(CHel: M=)
T2 Mg | 24 | oF | Fo 2 | 55 | B | A5 | AY | 45 | dF
QIMEt 2 20 1 2 7 8 11 17 15 19
ZENst 4 17 3 2 8 4 3 7 14 12 16
Zokst 16 8 17 15 20 12 12 6 7 9 6
FAE 19 0 20 18 20 13 17 12 14 6 2
ToE 10 15 11 9 15 7 5 3 8 13 13
=23t 17 15 17 15 21 13 12 7 1 14 13

Furd SH(F) = AAFA o ATBVE 47 50%4 whdste] <iE 3-3>3 %

L
ol AAsAtt. A7b= N AHAS FAAE T AR Axge] Fde 4853

32) AeV|Ee Gt Y Ael BAEA, A7) el AUE FHAlo|Ee] A7) AR Fh W,

33) WNAF, R, FAA (2013), “Es AmABSE ZAY $AS B ABWE USUY, (A7E
A 2013 05, S=ulEAT-4, pp. 74-75.

34) A7K: SFERFH A AL Aol EE A,
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<E 37> AlLl2| 1, FOKE o4 Mely 2aEm
ZAE| 0| (TEV) H3(E) ()
of &xf2l2 HE B #HE SEE; #HE H|Z
oldgt 2541008 | 1040277 | 99202034 | 39116223 | 150,084,000 | 18,310,683 5
HEERIE 3,391,563 3893427 | 35253765 | -38958,113 | 103085019 | 38910427 5
iy 8%R877 180,634 0 | 73445590 | 17,857,540 | 69,832,928 2
ket 2959385 | 3620411 15,480,657 429069 | 74608357 | 68,117,521 Fa)
ket 341,852 592,885 4,844,848 4753057 | 11,681,888 | 16,610,766 5
=xg 0 6258 | 67,756,645 | 64243733 | 67,7%60645 | 64,118573 5
+1 TEU = 202 718,
a9 -
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<E 3-8> AlLE|2 1, BA| CHu| 2ANAD S5 Hsh 20| $EE
(EH2l: TEU)

T Me 4 2l &7] ZH 5= a4 = Mt 8= ad A
olHg -546,234 -21595 337,180 611,939 -569% -28032 -&179 -10,000 -135% -3,500 -2567| -1,040277
HEERIE 2297652 -1544 -23541| 1685853 53,085 -14611 -72.333 384 -4097 -8,347 -1479%| 3893427
ey 212,544 -10,171 -41462| 108,777 -148 248,084 -36974 140,118 243449 -20,846 -20,095 180,634
Foret -15338% B4a11| 268377  -92156 47190 -210270) —420262| 118459 219289 67,437 58576 -3620411
ket 4,825 -101 -3800 -2979 2 4829 611,748 =1,7% -429 -2,683 -1,118 592,885
=xg =217 0 0 -2 0 0 0 0 -6,033 -1 0 6258
<H 3-9> AlLZ|2 1, SXf cHH| EMZn =SS He) 23 5
(= 8)
T Me 4 2l &7] ZH 5= a4 = Mt 8= ad A
oldgt 1537041  -110060| 34458068 -3561539, 433903 564,139 -1,500063| 204,298 -70489| 166389 -268006| 39116223
HWEHCIXIEE | 3454690 -329218| -33813398| 5228987 538841 | 702787 5488833 168,147 165571 419649 -183648| 38,958,113
el -3177138 -R7R| 39234 262091 0 -11,670 -16449) 139273 4256379 -433772| -876861| 73445509
Foret -1867,8% 48949 207531 411227 =19,474 -403%6| 246323 48968 111666 500762 1,724398| 429069
ket -2901,1%9 -1443 -34541 686510 21,09 1319294 7262749 806586 -5R30| -125910) 312640 4753067
=xg -136,29 -124% -1334| 307,620 -4435 -302 -11,081)  -245900| 65,106445 -48,042 -83243| 64243733
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<H 312> AlLIE|R 2, ok ofldt Mgk 2AE 0t
ZAE|O|HA(TEV) H3(E) A (E)
of &xf2| 2 #HE e #HE e #HE H|Z
olHg 734332 | 1040277 | 926203 | 39116223 | 113948674 18,310,683 5
YEErE 4,262,082 3893427 | 25634582 | -3BWB 13 | 11127622 38910427 5
iy 4491563 3140019 | 15480657 | -57,904942 | 105,311,908 4835429 5
ket 0| -65/97% 0| -11,18998 - | -142785878 a
ket 618,798 5283 | 14464031 4753067 | 26,840,000 16,610,766 5
Zxg 0 6258 | 6/,7%6045 | 64243733 | 67,756,645 64,118,573 5

+1 TEU = 20& 714

Collection @ chosun
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<H 3-13> AlLE|2 2, &Af cHH| EMZEn SST Ha): ZiH0| &8

(THl: TEV)

T= Me S QI 27| Par 5= & M= HE 2= 4 A
oldgt -546,234 -21,595 337,180 611,939 -56% -28032 82,179 -10,060 -13,59%6 -35560 -2567| -1,040277
GEIERISH | 2207652 -1,544 -28541 1,685,853 53035 -14611 -72,333 -3844 -4,097 -8347 -1479%| 3833427
st 212,544 614,702 -4 42 -108777 -148 248084 -36974 140,118 243449 852219 1441352| 3140019
Foret -15338%2| -591462| 268377 -96215%6 -47190| 2102700 420262 -118459| 219280  -805628| -140R871| -6579,7%
ket -4.895 =101 -3800 -2979 -2 4829 611,748 =7,7%5 429 -2683 -1,118 592,835
=xg =217 0 0 -2 0 0 0 0 -6,033 -1 0 6,258

<IE 3-14> ALIE|R 2, §A| chd| 2AMZN =SSTF gl 23 58

(B2l 8)

T= Me S QI 27| Par 5= & M= HE 2= 2 A
oldgt 11,537,041 -110060| 34458068| -3561539| —-433903| -564,139| -1500063| 204,298 -70489| 166389 -268006| 39116223
HEHCIRIEE | 3454,690| -329218| -338133%8| 522897 533,841 -12,787| -5483833| -168,147| -165571 -419649| -183648| -38958,113
st -3177138| 5603575 -339234| 262091 0 -11,670 -16449| -139273| 6426379 1613206| 3020511| -57,964.942
ket -1867,825| -515038| -207,531 -411,227 -79474 -403%6| 246323 B3| -11166| 83216 -2,172974| -11,1890,9%8
ket -2901,159 -1443 -84,541 -636,510 -21,029| 1319294 7262749 806586 -502340| -125910| 312640 4753057
=28 -136,229 -1249%6 -18364| 307,620 -4.435 -302 -11,081 -245900| 65,106,445 -48042 -83243| 64243733
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<I 3-18> AlLZ[2 3, &Xf chH| EAMZn =S #sh ZH ol =&

(2H2l: TEV)

T Me A 2l &7] ZH 5= a4 = Mt 8= ad A
olHgt -546,234 -21,595 337,180 611939 -5,6% -2803 -82,179 -10,060 -135%6 -35,560 -257| -1,040277
GRS | 2297652 -1,544 -28541 1685853 53,035 -14,611 -72333 -3844 -4,097 -8347 -1479%| 3893427
iy 212,544 -10171 -41462) 108777 -148 248,084 -36974 140,118 243449 -20,846 -20,095 180,634
Foret -1,533,832 B4 -2688377| 96216 47190  -210270| -420262| -118459| 219,289 67,437 58576| -3620411
ket -4.85 -101 -3,800 -2979 -2 4829 611,748 =7,755 -429 -2,683 -1,118 592,885
Zxg =217 0 0 -2 0 0 0 0 -6,033 -1 0 6,258

<I 3-19> AlLZ[2 3, &Af chH| EMZ L =S Hah 23 5

(=1 &)

T Me A 2l &7] ZH 5= a4 = Mt 8= ad A
oldgt 11,537,041 -110060| 34458068| -3%561,539| -4339083| 564,139 -1,500063| -204298 -70489| -166389| -28006| 39116223
HEHCIXIEE | 3454690  -329218| -33813398| 5228987 538841 -702787| -5483833| -168147| 165571 419649 183648 -38958,113
el -3,177,138 2732 339234 262091 0 -11670 -16449|  -139273| 64256379 -4333772| -8/6861| -734455%9
Foret -1,867,825 4859|  -207531| 4227 -19474 -403%| 246323 -48968| -111666| 5098762 1,7243%8| 429069
ket -2,901,159 -1,443 -84541 | 686,510 21009 1319294 7262749 806586 502340 -125910) -312640| 4753057
Zxg -136,229 -1249%6 -13364| 307,620 -4,435 =302 1,081 -245900| 65106445 -48042 -83243| 64243733
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2, pp.
A8l 7REE 2014.02.28., dongA.com
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=2 7|7t
L o71El, FHAL (2012), “BTFL

M=EFetslAl, | 2224, A4

39) wEhl, EHYF o8 ‘2
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(http://news.donga.com/3/01/20140228/61265164/1, &Y 2015.12.28.).
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0%l E A Ay = A% FEH8o] 50%

o W), S5AIZk] 50%% A9 nlgel 125 oI5k W 5 Tk wAshe AL seld
F A%k

<E 514> 2EH|E, 2EAIZF Hislol| ME M= B3} (B=AIZPIR 50%)

(2H2l: FEV)

SEAIE
+8018
0% 5% 100% 125% 150% 175% 200%
50% 176,050 171,223 171,223 126,538 126,538 105,361 25,250
5% 25250 25250 25250 25250 18,811 18,811 15,150
100% 15,150 15,150 5829 5208 5208 5208 2,883
25% 2883 - - - - - -
150% -

<0g! 52> 28H|8, 2&A1ZE B0l ME Me=S2 B3t (E=SAIZPEX] 50%)

400,000
350,000
300,000
250,000
200,000
150,000
100,000

50,000

325% 75%
%

m --50,000 m 50,000-100,000 m 100,000 -150,000 m 150,000 -200,000 m 200,000 - 250,000

250,000 - 300,000 m 300,000 - 350,000 m 350,000 - 400,000

_79_

{“ICollection @ chosun



<E 515> 24H|8, 287 W0l M2 MHBSY W (BIBAIZIZIX 100%)

(2H2l: FEV)

SEAIE
+8018
50% 5% 100% 125% 150% 175% 200%

50% 343912 321,947 280,415 196,968 152,284 152,284 46428
75% 196,963 152,284 60,849 46,428 46,428 25250 25250
100% 46,428 25250 25250 25250 25,250 19,421 19421
125% 25250 25250 19,421 18,811 15,150 15,150 5208
150% 18,811 15150 6,538 5208 5208 - -
175% 5208 2,883 - - - - -
200% - - - - - - -

<2 53> 28H[8, 25AIZt Halol| WE Met=S2 sl (E=AII7IX| 100%)

400,000
& 35000
25T a0
250,000
200,000
150,000
100,000
50,000

m --50,000  50,000-100,000 m 100,000 - 150,000 m 150,000 - 200,000

W 200,000 - 250,000 W 250,000 - 300,000 W 300,000 - 350,000 m 350,000 - 400,000
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<i 5-16> 23H|Z, 2EAIZF HEol| WE M= B3 (BI2AIZVHX] 200%)
(2H2l: FEU)

BN TEAL
HlE 0% 75% 100% 125% 150% 175% 200%
0% 304,726 304,726 304,726 34,726 247571 179,748 77673
5% 304,726 304,726 250,073 179,748 99,638 72,173 72,173
100% 328693 245246 9,638 72173 72,173 72,173 25250
125% 179,748 77673 72173 72,173 60,849 25,290 25250
150% 72,173 72173 60,849 25290 25290 25,290 19421
175% 72,173 25250 25250 25250 19,421 19421 18811
200% 25,290 25250 19421 19,421 18811 15,150 5208
225% 25,290 19421 19421 15,150 5208 5208 -
250% 19421 18811 15150 5208 2,333 - -
275% 15,150 5208 2833 - - - -
300% 5208 - - - - - -
325% - - - - - - -
<0 54> 28|18, 2512 Bl ME MetESEr His) (BISAIZ71X] 200%)
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<I 517> 25|18, 28A1Z Bislo]| E ME=ST Hat (BI=A1Z7EX] 300%)

BN TEAL

H|E 50% 75% 100% 125% 150% 175% 200%
50% 364,726 364,726 364,726 304,726 38633 200,562 120,451
5% 364,726 364,726 364,726 250,073 200,562 120,451 99638
100% 364,726 364,726 250,073 200,562 90,638 0,638 72,173
125% 364,726 247571 120,451 9,638 90,638 72,173 72,173
150% 245246 120,451 90,638 77673 72,173 72,173 25250
175% 120,451 0638 77673 72,173 72,173 25250 25250
200% 90,638 77673 72,173 50,996 25250 25250 19,421
225% 72,173 72,173 50,996 25,250 25250 19,421 19,421
250% 72,173 39,671 25250 19,421 19,421 19,421 15,150
27%% 39,671 25250 19421 19,421 19,421 15,150 5208
300% 25,250 19,421 19421 18,811 15,150 5208 2883
325% 19,421 19,421 18811 15,150 5208 2883 -
350% 19,421 18,811 15150 5208 - - -

Mz
== 350
259 00,000
250,000
200,000
150,000
100,000
50,000
g
s
2
\-§ e
S
NP e
+=5HI8 <~
u --50,000 u 50,000 100,000 u 100,000 - 150,000 u 150,000 -200,000 W 200,000 - 250,000 250,000 300,000 300,000 - 350,000 350,000 400,000
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