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ABSTRACT

To formulate a container throughput split model for international ports in
Taiwan area, we developed a container throughput split model by using a
mathematic programming method. Then, this model was tested by a Taiwanese
case. The results show that (a) The total revenue of carriers and shippers is the
largest while the container throughputs are from the port’s hinterland. (b) About
one million TEU international trade containers in North Taiwan area are
imported/exported via Kaohsiung port in South Taiwan. (c) Due to case (b), the
inland freight for container transportation in Taiwan area is 9.875 billion
dollars. The result can be used to explain why the shippers in North Taiwan
area suggest the Department of Government Transportation to build a new
international container port in North Taiwan area.

In addition, the sensitivity analysis is taken by changing costs in this paper.
The sensitivity analysis results show that the loading and unloading charges,
loading and unloading efficiency, and loading rate of vessel are most important
for carriers to reduce their operation costs. Thus, we suggest that in order to
attract more vessels to call ports, port managers should (a) reduce the loading
and unloading charges, (b) improve loading and unloading efficiency, and (c)
loading rate of vessel.

Key Words: Containerization  transportation = management;,  Mathematic
programming
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6 iEENEHE A (CB) 3944 7T /INEE 3944 5T/ /NEE 171,220 5t/ K
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11 NEEEE (C) JefERE R fiE L5 LV EE
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EEESESEME http://www.sfi.org.tw °

—514—



EHRE B RERTIRE LS > REA—RFENEEL 0 TR GLBER A
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g TEU EMEEEK 635011 Jo » AR FERYSFHI{E (630,648 +635,011) /2
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B > FLARAESHE B R 1 2 LA S T - R B2 A bR b W 1 B A P b i B
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JCHE R E 287,849 TEU
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1. BRI AR B I B iy 2 JeEkRE Ry 1 T - A RGRREUR - AR B
BIFALEE S T AISARREIER RGN 0.0027% - fiRGIESHE T 0.2202% - ARG
ZKIEEAE 0.0399% - [T 8 T HHSCAE Bl P[P i At
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3,061,224,700,000
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3,022,951,800,000

211,230,000,000
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E | 3,061,224,700,000| 38,272,900,000| 3,022,951,800,000| 211,230,000,000| 94,078,700,000
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E | Rl fifira e BF M VD &N BFAEEE
B | 3,061,224,700,000| 38,272,900,000] 3,022,951,800,000| 211,230,000,000| 94,078,700,000
il 5-1 | 3,072,072,600,000| 49,120,800,000| 3,022,951,800,000| 200,382,100,000| 94,078,700,000
(0.3543%)|  (28.3435%) (0%) (=5.1355%) (0%)
52 | 3,039,575,200,000| 16,623,400,000| 3,022,951,800,000| 232,879,500,000| 94,078,700,000
(=0.7072%)|  (=56.5661%) (0%) (10.2492%) (0%)
B 6 : FHEEEHE FE RN

1. A2 i W S e LS B 2 0 TEU - S s IS R e & 12 2,100 T,/
TEU - #E B SRR - RIS R 3,063,540,600,000 JC - il pd 45 By
37,746,200,000 7T - fifi B 69 B A Ry 211,756,700,000 JT 0 £ E 69 I 3
3,025,794,400,000 JT, » £ FAY P REEE By 91,236,100,000 JC ©

2. ARG S S i s U A R SRR 25 1 TEU » SRRy b il e S s R
i 5ot v et R S P RS RS A I K B s - WA TEU B&ARFT />
HEATRSIRR B Ry 1,937 JC,/TEU - RGEBAEREUR - AGIEL R bE R
0 TEU WFHILES - BISREEARIBGS IR 0.0638% - fiRFIR 1NN 1.3561% - fiipr
BB 0.2417% - TS LRSI 0.0815% » B3 FAIAFEELRINN 24.6875
f&IT > B4 2.7059% -

3. APl e s it EAE R SE BRIy 50 & TEU > HE= T TEU BT
SHENERIEER SRR 1,775 7,/ TEU - fGEBHE SRR - ApI8 £ py b
BORE 0 TEU IRAHLLES - RICRHREIEIRA 0.1251% - fRGIGE N 2.9202% -

—518—



EHRE B RERTIRE LS > REA—RFENEEL 0 TR GLBER A

Wips I AR 0.5205% » B FHVK LA 0.1631% » & FHIAIREEE R 1

49.375 {870 » N 5.4118% -
- AP s i s e S e LS B R IRy 75 5 TEU > HLGE =t TEU AT
SHEREARISERH B Ry 1,612 JT /TEU - fGHEREAEREUR - ABIEL SRy Jb5E

B2 0 TEU ReAHLLER - HISRHRas ik 0.1837% » Mimadies i 4.7077% -

HEHI AR 0.8391% - T & EAVILESIRA 0.2447% » B ERIAREEE BN
74.0625 55T > Bl 8.1177% o

- AP RS I S R GERE RS IR 100 & TEU - B S TEU SAE
Fr 53 HERY ERERSBEAH % Ky 1,450 76,/ TEU - ROEBASRATR - AHIE EHER L
SHEBUEIE 0 TEU IRpAHEREL - HIRHAEI S0 0.2397% > firs e im 6.7016% -
PR BN 1.1945% » 11 B E RIS KA 0.3263% » B8 FRYIREEE 1 /11 98.75
T > B 10.8235% -

- AP s S e R e LS B R TRy 125 8 TEU - HGE =it TEU B
Firor fEH EHRREUER S 5y 1,288 JC,/TEU - #GERRIREUR - APIEERERIIL

SEEE R 0 TEU FrFEERE » HISRSEHEIKRS I A 0.2931% » fif pe iS4 8.9100% »
Wira R AL 1.5882% » i & F AV LKA 0.4079% » & F IR BEEE N

123.4375 {&7C » 400 13.5295% -

7. AP P S i R R L RIS R 150 & TEU » HE= SR TEU £
Firor YR R RGEER SxF K 1,126 JC,/TEU -

*8 HERMILERE 2RI

il

R RS R - ABIEL SRR L

eS|

SRR

UINELvE

EERE

LR A

BXAEES

1 6-1
0 TEU

3,063,540,600,000

37,746,200,000

3,025,794,400,000

211,756,700,000

91,236,100,000

f6-2
255 TEU

3,061,583,700,000
(~0.0638%)

38,258,100,000
(1.3561%)

3,023,325,600,000
(~0.0815%)

211,244,800,000
(~0.2417%)

93,704,850,000
(2.7059%)

516-3
508 TEU

3,059,705,300,000
(~0.1251%)

38,848,500,000
(2.9202%)

3,020,856,800,000
(~0.1631%)

210,654,400,000
(~0.5205%)

96,173,600,000
(5.4118%)

fl6-4
758 TEU

3,057,911,200,000
(~0.1837%)

39,523,200,000
(4.7077%)

3,018,388,000,000
(~0.2447%)

209,979,700,000
(~0.8391%)

98,642,350,000
(8.1177%)

6-5
1008 TEU

3,056,195,200,000
(~0.2397%)

40,275,800,000
(6.7016%)

3,015,919,400,000
(=0.3263%)

209,227,100,000
(~1.1945%)

101,111,100,000
(10.8235%)

16-6
1258 TEU

3,054,560,000,000
(~0.2931%)

41,109,400,000
(8.9100%)

3,013,450,600,000
(~0.4079%)

208,393,500,000
(~1.5882%)

103,579,850,000
(13.5295%)

fl6-7
150 TEU

3,053,005,800,000
(=0.3438%)

42,024,000,000
(11.3330%)

3,010,981,800,000
(~0.4895%)

207,478,800,000
(=2.0201%)

106,048,600,000
(16.2353%)

—519—



st FER F=Fwh Fol REATwWF+=A

SIS 0 TEU WFAALCEE HUSHERUIGRIRD 0.3438% HIRGHGEATIN 113330%:
HLRSIPAREIE 2.0201% » [T EEEMIKIEIRY 0.4895% » 1Ay PIBE BRI
148.125 {27C » 3801 16.2353% -
BRI S BRI 6 WL WG Ry T IR - AR AR SR
P AL S R O30 L 110 T ML R PG » 4P HEHSSE 1 - A0 — e
ST LAREIERTRAIOAR A » (LR AR T AR B IEHEE - (0 B R0 B ERR
A+ RSHCRIBUBHE T T » S0 S SRR LR 0 TEU B9 150 2 TEU
I » BEARHTLAAHOPR A PTG 42.778 (7T LR TR0 SRR IR R AT 148.125
T » BECRAE PRI B EATRIOE FRE 105347 (BT -

F - EREEE
5.1 #E:s
1. ASCHE IR B A oo = RS EE O B E HIEE RS B E

HESE ESR AT PRI TR B S R f A b - PR AR I B /i 5 s R A FL R St Ay
LU - R R S IR N - i R o RE RN - HE AR IR
BB HAE RO - 65 < 2EILHEN SR E IR REEE L O - M
AR i R A e RE YRR AR A - AT R R S R T T R R A A
fE > HUREFH R FRA S R T o SRRl S SR EP2 S R - HEEL H AT BB AR
& TR A R HEB = IS R R K o - B VS B S PSR R AR - R A
HSEE HEAHAG AR - TR Ry 1 7o (8 FIRZ HHAH AR RS U DGE RIS B - Ao iRe A b2
St Y BRSSP e IS R 11 - S H A AR st b s 0 AR A R B e 1 -
IMASFH e ] -

2. HarEEtls " IuERE "R E ) iR RIS TR - EE i AR
ETRE IR HEMHONE 278.7849 & TEU - [AREEN G EREGEIRERER 250 &
TEU o MRIGASHE Ay R RBUR - 0/ T ALHERGE | ~ T rfiEdGE | rvEIEERRI A
1 287849 # TEU - (HEHATEEME " ILHEESE, - TRfidbE ) WEERECKE
100 2 & TEU - Jth—#ERAEIEHBIAHEH T8 EAYRESER A 98.75 (8T > ZR¥EIN
rh L~ B A R BT o T 98.75 fRUCHy R R LS N2 % 2
st (S H S Ry T A At A R B AE AL s e e SO PR RS (26) AVEEE
& o ILEUHRA I e S RS, PIAIASEESER T AT 7~ BRSSP romt
FeivE TR - EE AR A AR 5 2 SR s o S ARy —F > BRRE Ry
R R B E AT - I BRI B K SRR 1% - S A S s ARSI 5
SRR P E A BRI 2 - S HERS N AR E R ] - KRR B E LR

—520—



EHRE B RERTIRE LS > REA—RFENEEL 0 TR GLBER A

Ml B AT > DA IE R PR E A -

3. RERUEME T R Ui S IEHRA R R DR SR 2 A ~ AR I E I
R~ DU SR = I SR BB R B B T A s v R e S R
%~ MR AR AKX -

4. HRTEBIESE L EiEmMaERfiakR 7 r il hmey S E i o - it
S S Y B eSS P v e PR L T > BILZ R R B 2 B AR R (R = s H R
EAERBEAARE B AR EVE ] - USSR Bt AR - SRIERARAT R RA - (L2 AREE
ASCHEARUEEE TS R H R g eE " IERGE , - T RiEIE RS
e 150 # TEU I - SEARIRGHI A LU SR AEEE s 0 TEU IRy r]fii4 42.778 f&
TG (B AR IR FH AN 148125 (BT - EECRHNfiRG B AR
BT MR 105.347 (2T -

52 BE

1. AP A B R T 2 RS T2 P - MR B B T AR LR
5 P B PO H 1 2 e S B A R A PR A
TR BEPISE 1 BN ST 7 - BESRE EERS Lo B3ttt 1 LOR I P
AR AR - (A R RS I M DB P e S P
WA © e AP B PSR AR A » BRI 1 TR B PO
ARSI - R A P B T B A Ry LR et
R (ARSI » M A2 « BRI A SRR s T D 1 Rl
WAL - R FI TS0 T IEERE | RIS (9B > DR
AL S H 1 ST BT R B » W e L G vy IS BIRE B » L
S 7 LA IR B 4007 B PO L TR 050 e — S SR e A
IR 42.778 (450 (BRI EATTTRIA 148.125 (ST PIBEERISA - HIf4F R
TR R T 105.347 (0 - BRI » SCEIRQERATEIT S > Hra ML
HETR A0 - R b RS S s S e - LSS e SR A R T B
FERE SR T > T AT ARG P 1 1 £ 20 PO A1 - S R sambaep L
AN B R R 1 -

2. AT 2 R [ S ARA A A e » 7T DRI = T e R
i ¢ (1) WS TSI - (2) HERS VI IR LU A A E VSR - (3) 3
2 T SN A AR T A - DI ARA A S Io -

3. GBI e SR L RSB » B B e e MV o L SR
i S REGATLVES R » B e S P T AR MV + B
HEEVES T STEE SRS 5 » LA A o M 1 PGS P S T R iy A
B« KL T 2 ol P A A P 0 VS R g AR %

—521—



st FER F=Fwh Fol REATwWF+=A

> QUBERE EL B 3 S W Pl R ik S OB 5

e

Z2ENRK

L 1TBEeRE R E R Y - BBk EREE SR - REIC+VI4 -

2. g TEA] - BEFABEEIUTUEBMAENTHERRNSRE - AEED
Ja - REI\A—4F -

3. EAERITERT > R EEREEEERFKASE 2T > REC+ 1 -

AGEEEERT T > EEBERKEIEHNEY S hEERA 2B MEE 28 - K
L e wEC I

»
><\

5. ZGEAGEWIEA > P ERBEEHERBEMRERAFRMASE - REEHILE -
6. CEAERMITCRT - BIREETHARRET 2H%R - REU\H ST -

7. Gleave, G. R, “Port Traffic Allocation Model”, The Dock and Harbor Authority, 1981, pp.
374-376.

8. ZGHAGEWNTILAT > EEMERBRHERRRIE IR - KE Y4 -
9. FEEhk - TEREERMEIRIS T, o BRI G EEM R - KRB\

10. Yang, Z., “Analysis of Container Port Policy by the Reaction of an Equilibrium Shipping
Market”, International Journal of Maritime Policy and Management, Vol. 26, No. 4, 1999, pp.
369-381.

1. £65% > BIISESEBEREE - & V0 #5E5R > REJUHF > H 169-170 -
12. 95 CBRAET - BER > REDJLTHE - H93 -

13. FefEH R - EEBSKERSK - RE/UH/E -

14. Bl )m > BEBERBBERRK > KB/ +/UE -

5. 3L > DEEENRIREE EEREE R, o EWEtBIET > B %
=] RBJut—4 > H 423-446 -

6. BIEKR ~ WalE - " ifiases SiRais B A c 2%, - EmEt8lERN > B=1t—% &
= RBIJut—4 » H 663-678 -

17. B T DA ey Lo i B REEEEER TR AT )+ B e R B GE E PR SE i
X KRB/ H 78

18. P15 # ~ 3 - "IBEA R ZESTIGER R ERIE T, o EWETEIFET > F=1
& BV > REBDL+ 4 > H 751-744 -

19. fRgE - TBIEREE - SUEER > KB4 > H 550 -
20. Ik o T EERE ~ e MER R Bt EBE TR ) o B R UE R B e e

—522—



EHRE B RERTIRE LS > REA—RFENEEL 0 TR GLBER A

21.
22.

23.

24.
25.
26.
27.
28.

sl RE\HEH - H37 -
AGEAGERAT AT > EMBER 2 > REBJUH—4F -

Institute of Shipping Economic and Logistics, “Container and General Cargo Fleet,
Supply/Demand, Ports”, Shipping Statistics and Market Review, June 2004, p. 6.

AT BROAR ~ R - T AR S R SRR R L R — IS TFE R, o EEET
BIET 2% 520 REULH24 > H391422 -

B R - BERBEHERE  REULT—4 -

EEEBR B EE  REJLH—F -

FARGHR - —+—HEEYEL O EHTHRE R - REDLT—4 -
AGEAGERTIEAT > EEbRBERERBERERRFRZMT - KEI/\HAHF -
HIERER  fekKREKE2MABEEEEIEERAET O - KRB/ HIUE -

—523—



st FER F=Fwh Fol REATwWF+=A

—524—



