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An Analysis on Optimal Port Operation for New International Passenger Terminal

Using Conjoint Analysis: Focusing on Incheon Port
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Abstract - This study uses Conjoint Analysis to study optimal port operations at the newly built International Passenger Terminal
(IPT) at Inchon Port, Korea. The perceptions of users, operators, and the Incheon Port Authority are compared and analyzed. The
results of user Conjoint Analysis showed that rent calculation method was the most important fictor in the NIPT operation plan,
Dllowed by establishing automation and the size of the site area. For the Incheon Port Authority and operators, the rent calculation
method turned out to be the most important factor tor NIPT operation plans. It was ollowed by establishing automation and the site
area. Utility results showed the ‘investment cost preservation method” to have the highest rent calculation utility, “vard automation”
as the priority, and “43.000 pyeong - 48000 pyeong” as the optimal site area.
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Table 1 Factorial design of NIPT operation
No Rent Area Automation
Calculation (pyuong) Construction
I
| N 56000~ | Gate Tmport, Export
. 61,000 Automation
conservation
I tment .
9 nvecisrilen 43,000~ Yard Device Place
. 48,000 Automation
conservation
3 State-owned 56,000~ Yard Device
Property Law 61,000 Automation
4 Tradeport 43,000~ Yard Device
Fee 48,000 Automation
5 State-owned 43,000~ Gate Import, Export
Property Law 48,000 Automation
6 Tradeport 56,000~ Yard Device Place
Fee 61,000 Automation

Investment
cost
conservation

Yard Device
Automation

Yard Device Place
Automation

Gate Import, Export
Automation

State-owned
Property Law
Tradeport
Fee
Investment

cost
conservation

Yard Device

10 .
Automation
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11 Property Law
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Table 2 Conjoint analysis survey summary

Work
experience

Division Distribute | Shipper | Unloader | ITPA

Total 90 35 35 20

7

Response

(a) 83

30 33 20 13

Selection

(b) 81

29 32 20 10-15 | 32

Available
(b/a)

15
exceed

97.0 100 29
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Table 3 Conjoint analysis results of operator

Importance

Utility (%)
(0]

Factor

Rent -0.016 36.7

Tradeport Fee
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State-owned 0102 0.102 0.672 0.226
Property Law ) Tradeport 43,000~ | Yard Device
Calculation I tment cost 4 Fee 43,000 | Automation | 0546 8
nvestment cost - g6 -0.016 0.336 0.226
conservation State-owned 43000~ Gate Import,
- Property ’ Export
Yard Device
Automation 0.226 5 Law 48,000 Automation 0.051 1
Gate Import 0.102 0.336 -0.387
Automation ’ i
Construction Export -0.387 325 Tradeport | 51,000~ Yardpli‘zme
?u;orlr;amf)n 6 Fee 56,000 Automation | 0817 4
are veviee 0.161 ~0.016 0.672 0.161
Place Automation Tvestment
Area 43,000 - 48,000 0.336 cost 61,000~ | Yard Deyice
51,000 - 56,000 | 0.672 30.6 7 servati 66000 | Automation | 1148 | 2
(Pyoung) conservation
61,000 - 66,000 1.008 ~0.086 1.008 0.2%
(Consta,mt) 4.328 State-owned | o oo0 | Yard Device
Pearson’'s R 0.764 Property 5 6 000 Place
Kendall's tau 0.667 8 Law ’ Automation | 127 1
0.102 1.008 0.161
Importance Summary Tradeport 61,000~ Gate Import,
Fee 66,000 | . oport
o 9 ’ Automation | 060 7
-0.016 1.008 -0.387
I“V‘zfg?ent 51,000~ | Yard Device
30 :
g 10 conservation 56,000 Automation 0.812 5
8 -0.086 0672 0.226
0
E sl St;tr‘z Z‘Iftmed 43000~ | Yard Device
o 11 LD Y 48000 | Automation | (.664 6
E aWw
% 0.102 0.336 0.226
101
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61,0003 ~66,000, k=X A58 = AR SH A
2 2= Q3 A ZVst= Qg AbAukal 9l B d HRE
Rent Calculation Area Automation Construction 7]- c 5 o]:7ﬂ gﬁ' 0]— ‘th e AT ] T
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Fig. 1 Importance by factor (Operator) NEEa 9ok 3 o HE A&l Sl HEALE B
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Table 4 Port operation profile utility of operator

Rent Autoration o R ApgFHA Az S| = Table 5 %
Card Calculation Area Construction Utlity | Rank Fig. 29} 2tk &G L Aot vy 2 SakolA =
Investment 51,000 Gate Import, ARk o] 404% 5 AR sk A=A ol AE w)E gy u)
1 COStt. 5{;000 AEtXDOI;E 0.199 10 ?1'01]}\1 7}%} %‘B_é‘} S_?l_g_i L]'EP/T}\‘D}‘ E]'%—Q—i X}%ﬁ'?
conservation utomation : - -
20,086 0672 0387 =2 339%, FAHA o] B5%E “EFHALE ZF 29219 4
Investment | | Yard Device T+ §8AVNEE dustAA Al s (FBE] B
) cost 48,000 Place 0411 9 o] 0.421% ¢ & HE&E& Woli o, AFsEelA
conservation ’ Automation : S N g 5 w o .
~0.086 0.336 0.161 = o= A A 2AE3 7t 012302 =4 YEhgen, Hx|
State—owned T : Ao A= 430009 ~48000% 0] - 02282 7 wE EE
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Table 5 Conjoint analysis result of business organizer

.. Importance
Factor Utility ©6)
Tradeport Fee 0.000
State—owned
Rent -0.421
Calculation Property Law 404
Investment‘cost 0421
conservation
Yard Device
Automation 0.228
. Gate Import,
Automation Export 0.105 33.9
Construction .
Automation
Yard Device
Place Automation 0.123
43,000-48,000 -0.228
Area
51,000-56,000 -0.456 25.5
(Pyoung) ’ ’
61,000-66,000 -0.684
(Constant) 5.456
Pearson's R 0.584
Kendall's tau 0.457

Importance Summary

Average Importance

Rent Calculation Area Automation Construction

Factor(Business Organizer)

Fig. 2 Importance by factor (business organizer)

3l

AtdFaate] Am Al AR E Pk €]

3] 2 Q]
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N

Table 6 Port operation profile utility of business organizer

Rent Automation .
Card Calculation Area Construction Utility | Rank
Investment 51,000~ Gate Import,
cost 56,000 Export 0.070 9
1 conservation ’ Automation :
421 -0.456 0.105
Investment 43,000 Yard Device
cost 48,000 Place
2 conservation ’ Automation 0.316 1
421 -0.228 0.123
St;tri;zged 51,000~ | Yard Device
3 Law 56,000 | Automation | -1.105 11
-.421 -0.456 -0.228
Tradeport 43,000- | Yard Device
4 Fee 48,000 Automation | -0.456 5
.000 -0.228 -0.228
State-owned 43,000~ Gate Import,
Property 48,000 Export
o Law ’ Automation | 024 7
-.421 -0.228 0.105
Tradeport | 51,000~ Yargl:é“ce
6 Fee 56,000 Automation | 0353 4
.000 -0.456 0.123
Invecitsr?e“t 61,000~ | Yard Device
7 conservation 66,000 Automation -0.491 6
421 -0.684 -0.228
State-owned 61,000~ Yard Device
Property 66.000 Place
8 Law ’ Automation | 0982 10
-.421 -0.684 0.123
Tradeport | 61,000~ (’ag;“;ﬁm’
9 Fee 66,000 Automation 0579 8
.000 -0.684 0.105
I“V‘Zztsri‘em 51,000~ | Yard Device
10 conservation 56,000 Automation -0.263 3
421 -0.456 -0.228
St;tri;‘;ﬁl;ed 43,000~ | Yard Device
11 Law 48,000 Automation | -0.877 9
-.421 -0.228 -0.228
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Table 7 Perspetive of operators on alternatives

Division Rent Area Automation

Calculation (Pyoung) Construction
State-owned Yard Device

Al Property Law 51,000-56,000 Automation
Investment Yard Device

A2 cost 43,000-48,000 Place
conservation Automation
Investment .

A3 cost 61,000-66,000 | Lard Device

. Automation

conservation

Table 8 Perspetive of business organizer on alternatives

Rent Area
Calculation (Pyoung)

Automation

Division .
Construction

Yard Device
Automation

State—owned
Al Property Law 51,000-56,000

State—owned Yard Device

A2 Property Law 61,000-66,000 Automation
Investment .
A3 cost 61,000-66,000 | Lard Device
. Automation
conservation

A EHold 4 A= Table 9 2 Table 103 2t} &
MANE AHEE F AN A dsskeE diks vk
S ooiel 29 A vl w2 AEES BT S AHEA S
Holl M dA PHARG A2 o)A vlef Frks
=93 A oyt waglin) e Jduls A i
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puAR el Tl

o

THoR

Table 9 Simulation result of operators

. Max o .o
Divison Utility (%) BTL(%) Logit(%)
Plan 1 27.4% 34.4% 31.4%
Plan 2 22.6% 31.2% 28.1%
Plan 3 50.0% 34.4% 40.5%

Table 10 Simulation result of business organizer

Divison Utill\i/[t?;((%) BTL(%) Logit(%)
Plan 1 26.3% 33.0% 29.7%
Plan 2 15.8% 31.6% 25.8%
Plan 3 57.9% 35.4% 44.5%
AAAR AlEH oA A4 + Ad 255 28 o
7Hg AT E& b2 A B 61,000% ~66,000
¥, of=gH] AFslel gk 302 gRlE Ut AFEAF SH
o A TR k=1 ﬁ‘lxét’c}*-lq]*i TR 1wk el st

A H 3 of= ] x}%ﬁ}—g— Fol A 2 meye MY
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of ksl AR FYEE AFA A Y S 4
W] wAWAe] e Aol
5.2 B
¥ Aol BAe 0199 AEE Q4G AFA A
M AR R FRAE des HAHe) guedq 891L
23 Zlolth o flste] AxIE BAle] AuAHS
Fgstel QWY ATANAE L] HFHA YL
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& A% Avnd Qs PR AE FRALE Y
A, ABRTHANE k=gl 4B, AR

1
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AFAA AL WAL F = :
g2 Atsh vhA R AUE AP o] AFA el A
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