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A bstract

The level of port pricing has been subject to change due to not only
development in technology, increased competition by ports, and changes in
the organization of the ocean transport industry, but also the goal of port.

Traditionally, ports are regarded as public sector and usually owned by
governments; thus the cost of these large investments is part of
government development programs. But Now, The remarkable worldwide
simultaneous move towards privatization has been increased in order to
strengthen the competitive power of the port. So, the design of port pricing
should be compatible with a port's goal.

This study therefore deals with the difference and the level of port
pricing, using KKT -conditions with two aspects of port's goals; the
maximize welfare and the profit.

As shown in this study, it is clear that the use of marginal costs in
pricing is adaptable to the port as public sector, and the use of a

competitive pricing strategy is more appropriate to a private port. Finally,



A direction for strengthening the competitive of private terminal in Korea

are suggested.
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2.1

2.1.1 Charging for port Facilities?

L. G. Heggie(1974)
(Fixed cargo)

(variable cargo) ,

1) |I. G. Heggie, “Charging for Port Facilities”, Journal of Transport Economics &
Palicy, 1974, Vol. 8. No. 1. pp3 25



, (economic life)
(valuation) (armortization
pay ment)

(replacement cost)

(marginal social
opportunity cost)

d = Ro[ 1- (1+n)/(1+R) 7. 1
Vol 1- (1+ 1)/ (1+R)" (1+ )/ (1+R)
q
Ro
Vo, : (NRT )
r .
R : (discount rate)
t ( )

2.1.2 Port pricing and Investment Policy2)

2) E. Bennathan and A. A. Walters, “Port Pricing and Investment Policy”, World Bank,
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E. Bennathan and A. A. Walters(1979)

’

1 (short

marginal cost)

E. Bennathan and A. A. Walters ,

(multipart tariff) . ,

, E. Bennathan and A. A.
Walters ,

2.1.3 The Economics of Port Pricing3)

1979.
3) K. J. Button, “The Economics of Port Pricing”, Maritime Policy and Management,
1979, Vol. 6. No. 3. pp.201 207



K. J. Button(1979)

K. J. Button

’

(short run cost)



(ship congestion)

2.14 Port Charging Practices4)
B. J. Thomas(1978)

(commodity

rate method)

(cost plus method)

4) B. J. Thomas, “Port charging pracitices”, Maritime Policy and Management, 1978. 5.
pp.117 132
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(sliding scales method)

(consolidated rates system)

2.15 Port Pricing : A cost axiomatic approachd)

T alley (1994)

5) Wayne K. Talley, “Port pricing : a cost axiomatic approach”, Maritime Policy and
Management, 1994, Vol. 21. No. 1. pp.61 76
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BTO
6) BOT 7

6) BTO : Build Transfer Operation
7) BOT : Build Operation Transfer
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8)

BOT
C )
( )
222
()
, , 9
()
3 ( , , ); 3 ( ,
: ) 6
8) , , 7, , 1991,
p 47
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< 21> 5
Hutchhson Port P&O Ports ICTSI SSA PSA Corporation
Hong Kong ) Manila Singapore
) Manila .
Shanghai Cebu Calian
) Shekou
Yantian Batangas Fuxhou
Bangkok L
Gaolan Cigading
) Laem Chabang
Jiuzhou
. . Bantangas
Asia Nanhai -
) Vostochny
Jiangmen
Shantou
Xiamen
Yangon
Bojonegara
Felixstowe Southampton Genoa
Thamesport Tilbury Venice
Larne Rome
Europe - -
Genoa
Naples
Cagliari
) Freeport Various
North America - - -
(Bahamas) Ports(USA)
Cristobal ) ) Colon(MIT,
Buenous Aires | Buenous Aires
Central/'South Balboa Panama)
. Veracruz ) -
America Manzanillo
Ensenada .
(Mexico)
) Colombo Karachi Aden
Middle East/ . L
. - Port Qasim Cammam - Tuticorin
Subcortinent
Nhava Sheva
. Brisbane Various
Australia/
- Fremantle - Ports(New -
New Zealand
Sydney Zealand)
Africa Mombasa Maputo - - -

: Drewry Shipping Consultants Ltd. “World Container T erminal”, 1998. p.8

(TOC)
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, 1981. p9

6

, 1991.

9)

pp. 11 13
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2)

3)

(public goods)

(pure public goods)

(increasing returns to scale)

(sunk cost)
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(sunk cost)

4)
(captive cargo) (footloose
cargo)
(hinterland)
2.3
23.1
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’

(efficiency) (equity)

1)

(consumer surplus : CS) (producer surplus : PS)

< 2.2>
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abq:0
Q: p:1bq:0

abp: : a(P)
CS

Cs= fpmq(p) dp

< 22>

< 23>

(oF1
aba.0 . (o}

p:1bq:0 alp:
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2)

14

< 2.3>

“ 0”
(Second- best)
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(Pareto efficiency)10)

16

(T rade- off)

232

10) Pareto Optimum :
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< 3.1>

(Landload port)

- Port Authority

(Tool port)

(Operating
port)

(Service port)

“ ”1997. 9. p.100
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3.1

20%

30%

(Stevedoring),
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60%

70%),



(Yard operations)

Drewry Shipping Consultants Ltd(1998) 11)

) 52%
, 38%, 10%
< 32> ( )
(%)
(Stevedoring)
45
(hatch cover) 1
1
2
3
(Yard operations)
( 3 ) . -
3 - ) TEU 28
7 - ) TEU 2
( - ) 7
( - ) 1
(Yard operations)
20% 1
20% 3
30% 4
CFS 2
100%

: Drewry Shipping Consultants Ltd, “World Container T erminals", 1998. p.15

11) Drewry Shipping Consultants Ltd, “World Container Terminals”, 1998. p.15
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< 3.2>

- 30 -

< 33>
F F F F
E Stevedorang E Stevedorang E Stevedorang E
F Marshaling F Marshaling F Marshaling Yard| F
E Yard Fee E Yard Fee E Fee E
F F F F
£ CY charge £ CY charge £ CY charge £
Shifting F . F . F Shifting F
. Lashing Fee Lashing Fee .
1 Time E E E 1 Time E
Shifting HE Line Handii F Line Handii F Shifting F
ine Handlin ine Handliny
2 Time 2 E 2 E 2 Time E
F F
FE Tal Tal
ally E ally E
F F
HE Gate Fee Gate Fee
E E
F F
Lashing Fee, T/S Charge E T/S Charge E
Tally, Gate Fee Shifting Shifting
1 Time 1 Time
Shifting HE Shifting HE
2 Time 2 Time
, 7, 1999. p41l
< 3.3>
ODCY




. 1982

On-Dock
. On-Dock

ODCY

On-Dock

On- Dock

(Basic Rates)
(Marshalling Charges)

- 31 -
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3

’

1999. 6. 27

(Stevedoring Charges)



On- Dock , On-Dock

< 34> On-Dock ( )
On- Dock
PECT HBCT
( 4 3)
( 6 4), . T/S : 10
. , JS 10
- TIS() : 7
( 10, 6)
- 20°F/E: 43804 / 35,041 - 20° : 90,000 - 20° : 90,000
- 40°F/E: 62,580 / 50,036 - 40° : 129,000 - 40° : 129,000
. PECT
< 35> On-Dock ( )

- 32 -




On- Dock
PECT HBCT
85%
3 - - 20" : 76500
- 40' : 109,650
158% 102%
(69,221 ) (92,000 ) 94,625
65% F : 56,506
43,804 ) (59,000 ) E : 45204
) 123% 80% 73,602
(53,842 ) (72,000 )
33% 20% F : 19,954
(14597 ) (18,000 ) E : 15962
. PECT
< 36> On- Dock ( )
On- Dock
PECT HBCT
. 20° : 5375 . 20° : 5,000
. 40 : 7,678 . 40° : 7,000 ]
. 20° 1 22,730 . 20° : 8,000 o4
. 40° : 41,685 - 40 : 15,000
. 20° : 5485
. 40" : 8,436
50% 25%
100, 60, 40% 50, 30, 20%
. 20 : 14,568 . 20° : 32,100 . 20° : 32,100
- 40° : 20,800 - 40 : 45,800 - 40 : 45,800
26,672 - 26,672
. 20° : 3,000 ITEU 1230
-20° : 8237 . 40° : 5,000 .
-40° 1 11766 -
-2 ( )
-20': 9884 16477
-40:14,119 23532
. PECT

- 33 -




(T otal service)
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HE |
5 | I
< 3.2>
3.2
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< 37>

‘93 ‘94 ‘95 ‘96 ‘97 ‘98 ‘99
(%) 4.3 4.1 4.5 40 4.0 0.0 13 3.17
(%) 4.8 6.2 4.5 49 4.5 75 0.8 474
< 3.3>

10
a
g
7
6
5
4
3
P
1
0

1991 1942 1883 1994 1895 1896 1997 1998 1540

< 33>
: ( ) ,
5%
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- 36 -

99 ( 35 )
20feet  40feet
50:50
8
< 38> ( : TEU)
(%)
1,264,986 1,007,011 2,271,997 36
2,182,146 224048 2,406,194 38
1,588,185 44 288 1632473 26
5,035,317 1,275,347 6,310,664 100
(%) 80 20 100
, 199 7, 2000. p.24
< 3.9>
< 3.10>




< 39>
Full 28.8 304 20.8 80 4 84
20feet | Empty 72 76 52 20 1 21
36 38 26 100 5 105
Full 28.8 304 20.8 80 4 84
40feet | Empty 72 76 52 20 1 21
36 38 26 100 5 105
Full 57.6 60.8 416 160 8 168
Empty 144 152 104 40 2 42
72 76 52 200 10 210
< 3.10> ( )
16,206 | 23,408 | 39,684 | 13,231 | 17,219 | 34414 | 39271 | 23,929
5,976 11319 | 6,836 5319 5291 7,079 | 27,633 | 14,985
894 794 959 0 877 1,166 1,226 1941
23,076 | 35521 | 47479 | 18,550 | 23,388 | 42,658 | 68,130 | 40,855
( ) 100 14 206 80 101 185 295 177
:NT$ : 3691 , HK$ : 156322 , RMB : 13264 , S$ : 70173 :1048.11,
US$ : 1188.83 (1999 )
On-Dock

- 37 -



3.3 PPP( )12)

(Exchange rate)

, (exchange rate)

world bank  Atlas method

3.3.1. 1)

12) PPP
(rates of currency conversion)

13) : ;- (PPP)
: 99-07, 1999. pp3 4
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200
900

(18,000 )
162,000
810

200

- 39 -

34>
162,000

80kg

20



 BOkg

o
$1 = aoow

g = < » o B
162,000 2003 &
-] & =] 52
$1 = 8104
< 34>
33.2.
< 311>
) 13.8 93 2.1 18 1684 10
(PPP conversion factor)
INTS$ /HK$ /RMB /S$ / /US$
36.91 153.22 132.64 70114 1048.11 | 1188.83
52.05 7724 342.05 399.06 427 718.30

: World Bank, “2000 world Development Indicators”, 2000. pp.280 283

www .bok.or kr (

)

- 40 -




98

< 312> (PPP )
16206 | 23408 | 39,684 | 13231 | 17219 | 34414 | 39271 23,929
5976 | 11319 | 6836 | 5319 | 5291 | 7,079 | 27,633 | 14,985
894 | 794 | 959 0 877 | 1,166 | 1226 | 1941
23076 | 35521 | 47,479 | 18550 | 23,388 | 42,658 | 68,130 | 40855
( y| W0 | B4 26| 80 101 | 185 | 295 177
PPP
( J w0 2w |4 207 58 75 178 107
NT$ : 3691 , HK$ : 15322 , RMB : 13264 , S$ : 70173 , : 1048.11 ,

US$ : 118883 (1998

On-Dock
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(optimization problem)

(the classical optimization problem)

Kuhn-Tucker 4)(Kuhn and T ucker,

14) MAX f(x)
subj ect to :
g X)) < b, i=1m

first order condition :
oW ag
éP AP

complementary slackness condition :

<0

- 43 -



1951) . Karush (1939) , KKT (Karush-Kuhn

- Tucker condition) 15)
KKT

4.1

(i) ( Qi)

(i)

: (Pi)

O =1(5)
(oW ag)

— i = 1)
X\ p " ap

In addition,
g (x*) - b 0, =1, m
ulg x*) - b] =0, =, m
Xx*=> 0, i=l, n
u= 0, i=1, m
15) “ 7

, , 1985. p.193
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4.2

cs' =[ 0d p,
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5=y | €8 = J{LQJ P,

§=PN LD -

MaxW=CS5+P5

S1[04PPEIO-C*

subject to

[iQi
L g =l

1

Karush- Kuhn- T ucker (KKT)

a0 AcH 20 I 20
N1+ Y10+ Py [ =2y O _ w3228 g
| 'L : N ; r SR | i’au aF L H &P
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i B0 g 080 1 60 |
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r 0 , complementary slackness

/

2 2 () 2C" 20,
P Z;J oy + ) — =y z 72

~"'oP < 0Q P

1

R L

rﬁ:.i e

b

i er (3'1""

7C'° dQ 1 o0
EJ np Z'f {ﬂ{' += lz__i:

2C™N 20 1, 20,
b2y o0 op " ZH oP

P 0
6-‘ g
B

- f L J
£ v 7.2
e
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P >1.00m]
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( -1
(shadow price)
0
100%
( -1
4.3
4.2

MaxT1=PS=PY I.Q - C™
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subject to :

ZHZ-SN

11

aF

g8

A, =0
ar

:Z.ﬂg F"EI z Q 3

Karush- Kuhn-T ucker (KKT)

?

FC%

a0

c? 23
Zr

I &0
Ml t

& {} # {J S0 50 P O /
=» 10 4 P : i = S s | ik
2P LG O L ag Gr g P A
P , complementary slackness
." o N ¥
o P16 0P (), F {}
L et Z—(’,‘ =
ar U I a a” Q) P Q.
I . @
Zf.'lf.%-‘-sz":.‘arh ZII?}M__ jz?'rr,p{FiG
ZI(J—ZI{)HF zfl'j"””f -4 Z_ Fn 3=
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PYLQ P O, - S In,m 0~ 4, T 41,0, =0

_ ‘ A
ij(‘?* |, | (P -m) . rzf,{_?, 7| H

j-).. | I'?P' | .....................................................................

Py 10, P’y 10,
i |%_--_
[ [ @ -m) |2l
& 7
(P -m) |
( -2

4.4
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+ 1

(P* _mi)
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MC

(P=MC)
16)
I_',
y N B ¢
e
Prac A MC
D
o Cac  Quc o
< 41>
< 4.1> ,
Pwc Quc

0- Quc- A- Puc

16) Wayne K. Talley, “Port pricing : a cost axiomatic approach”, Maritime policy and
management, 1994. Vol. 21, No. 1. p.62
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Quc 0- Quc- S-R

R- S-A- Puc

M) =de(3) /ey

MC=2c(y)/ 2y, Vi

. Bennathan and Walters  “Port pricing and Investment
policy for Developing countries”
5% 17),

- B3 -



< 41> ( : , %)

A (B) (C) GDP(D) | AIB | AC | AID
1993 1423 412,010 1332,820 | 2,774,965 | 0345 | 0.107 | 0051
1994 1595 477,530 1504070 | 3234071 | 0334 | 0.100 @ 0.049
1995 1788 579,160 | 2,006200 | 3,773,498 | 0308 | 0.089 | 0.047
1996 2,141 637,530 | 2253710 | 4,184,790 | 0336 | 0.095 | 0.051
1997 2,102 696200 | 2631340 | 4532764 | 0302 | 0.079 | 0.046
1998 2,300 722,000 | 3,155830 | 4443,665 | 0319 | 0.073 | 0.052
: , 1998

17) Esra Bennathan and A. A. Walters, “Port Pricing and Investment Policy for
Developing Countries”, World Bank, 1979. p.28
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(Exchange rate)

(Purchasing Power Party)
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< 51>
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-

o

PPP
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KKT Condition
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(

, 1994).
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1)

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

1994.

, Operations Research,

, 1991.

’

, “ 99

, 1985.

, 1993.

, 1990.

7, 1998
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, 1988.

7, 2000.

098,

1997.



12) , “

- 7, 1999.
13) , “
- 7, 1999.
14) e
- 7, 1999.
15) - ”. 1999,
16) , “ ”’
, 1999.
17) . , (PPP) 7,
, 99- 07, 1999.

18) Rangargjan K. Sundaram, A first course in optimization theory,

Cambridge university press, pp.112- 168

19) |I. G. Heggie, “Charging for Port Facilities”, Journal of Transport
Economics & Policy, 1974, Vol. 8. No. 1. pp3 25

20) E. Bennathan and A. A. Walters, “Port Pricing and Investment Policy”,
World Bank, 1979.

21) K. J. Button, “the Economics of Port Pricing”, Maritime Policy and
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Management, 1978, pp.117 132
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24) World Bank, “2000 world Development Indicators”, 2000, pp.280 283

25) Drewry Shipping Consultants Ltd. “World Container Terminal”, 1998.
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