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Abstract

By using data envelopment analysis(DEA) this research measures the efficiency of Korea's
seven middle-sized seaports and their Malmquist productivity from 1998 to 2007. Under the
assumption of CRS(constant returns to scale) and VRS(variable returns to scale), seaports’
ranking of efficiency are measured. Kunsan Port is confirmed as a middle-performed port in
the various measurements. Important finding facts are as follows. 1)Kunsan Port has the
efficiency level from 53% to 57% of efficient ports’ level under the assumption of CRS and
VRS. 2)In terms of average efficiency level, the gap among these 7 seports’ efficiency levels
has been widened during the period from 1998 to 2007. 3)Kunsan Port has shown the
characteristics of DRS more frequently in terms of returns to scale. 4) Kunsan Port’s average
total factor productivity has been lower at the rate of 0.7% during the period from 1998 to
2007. 5)Kunsan Port has shown technical progress at the rate of 3.1% in this period. In
future research the more and better data will be expected to improve the understanding of
Korean seaports’ efficiency characteristics.
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ArxEFS (2(t), y())Z, t+17]2] FANEFS (2t + 1), y(t + 1) ol & o
24 A (TFP)Y S7HE Ao ditdoz o 2(5)9 o] Yerd 4= )
ATFP = {y(t + 1)/z(t + D/ yt)/z(t)} (5)

ol UFYEY tatEES wd dwkHed 49w ey flste] AR
(distance function)E AFEsle] t7]15 7|Fo =2 3 WHXE AAA X=(Mi(t))ol of
skl t+17]19] 7S 7o ® S I AE ALY AF(Mi(t + 1))5 2(6)3 o]
e 5 i

Mi (z(t + 1), y(t + 1), z(t), y(t))

=(Mi(t) Mi(t + 1))} (6)

o] & HHs] Wysto] YALE AAAHSAF(M; ;TFPCO)= 714 284 W
SHAF(TTEC)$F 71 HMSAF(TO = Bl d o vk & F244Mdste] w3

24) TR AEQ FANAAAGFY FAE WES Yo o] 90 4520082 F2T A,
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2E AFSAA My (TFPC)= 714 &84 sA(TTEC) 9t 7184 4=(TC) 7}
Fotolzl P 7 gaw wdd F gdve A it
TFPC= TTEC x TC (7
olg]gt A FA-E Ay e (distance function)e] TFREo] gt B4EWH(CRS)E 71A
s}, e A g R ek 4227} (variacble returns to scale)S E=¢]&}<]
7= a8dWste] SAX(TTEC) S 1R S84S5 AHA(SEC) 9 =53 7=
AaEdwste] SAHAX(TECO)E 38 + Aok ey 59 S 95 + Utk
TFPC= TEC x SEC x TC (8)
B Afo = TTECS TC zze]al TECS® SECS 48453 TFPCE A6l

o AN AA G

VI. A5FE44d3
1., Z=Aente] s 2Me| EXMZ T
Bl CRS(HFEWH71)Y 799 VRS(HE 73 F o) dA)S 7Hdste] a8
e SASSY. SHA7T 1Y 73‘%01]% CRSE «lﬂlo}"' 1.9 7 f-ol+= VRSE
ouistty, & SAAE 1Y Agols R gt ByEERS oudt, = grte] A
gzke]l  AAAA (production frontier)ol] Uth= o] ok &AHE A= <FE 3>9
A A = 3L ) T}.25)
of7]o| A YEldt 2 7Hx o] EA S A Rd uay gt
25) a4 S FAS v /P 28X dwE 12 B o g gyt g8 #s S
Aokt wEka AuiA] Aa8ASAHAE uidy. agja 1 vl FedE vasds 9
A gk o] A% F 7HA] Ae7F SAE ¢ Qo 2O Uis R4 A(DRS)Y R
3l BES7HIRS)7E LAt o] fdE ol 3 Holl A EJFESE FIIAHS u A&
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|
[\]
0.9]
co
|



F
=
0%
2
1o
Foh
1Ho
0
=
El
re
-
r
fol
>
o
rek
B

T4t
B} } } ) ) =l ) &3] ‘
g ot Sl g | Exg | o4 S ulAkak . H g}
- c ° %9
1003 | CBS 0.563 1.000 0.604 1.000 1.000 0.409 1.000 | 0.796 69
VRS 0.591 1.000 0.606 1.000 1.000 0513 1.000 | 0.816 6]
1909 | CRS 0.566 1.000 0.673 1.000 1.000 0.389 0427 | 0722 B
VRS 0.585 1.000 0.676 1.000 1.000 0.466 0.465 | 0.742 59]
2000 | CRS 0.496 1.000 0.622 1.000 1.000 0.383 0411 | 0.702 59]
VRS 0.528 1.000 0.721 1.000 1.000 0.420 0442 | 0.730 59]
2001 |CRS 0525 1.000 0529 0.705 1.000 0.470 0.370 | 0.657 59]
VRS 0.547 1.000 0.657 1.000 1.000 0.489 0454 | 0735 59]
o000 |CRS 0.487 1.000 0591 1.000 1.000 0.422 0.326 | 0.689 59]
VRS 0.496 1.000 0.704 1.000 1.000 0.429 0.405 | 0.719 59
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o005 |CRS 0.553 1.000 0.426 1.000 1.000 0.493 0.357 | 0.690 49]
VRS 0.559 1.000 0.501 1.000 1.000 0.494 0450 | 0.715 49
2006 | CRS 0.594 1.000 0.468 1.000 1.000 0.416 0.335 | 0.695 By
VRS 0.601 1.000 0523 1.000 1.000 0.429 0467 | 0.717 49
2007 |CRS 0.403 1.000 0.326 1.000 1.000 0.259 0393 | 0.626 49]
VRS 0.542 1.000 0.440 1.000 1.000 0.322 0413 | 0.674 49]
s | CRS 0.526 1.000 0.558 0.923 1.000 0.413 0.428 | 0.693
° VRS 0.567 1.000 0.603 1.000 1.000 0.442 0491 | 0.729
=g [CRS 591 B 49 B 19] 791 69
° VRS 59] B 49] B 19] 79 6]
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= & g Atk ol Wkt g&Ae AxE oS FoE v A

2. Zitgtgtel 2ol FEM(SE)Z TR ZM(RS) ZHZED
Farapel tlste] el EEAZAA G FRe ARl U FAANI <E 4>
of AN Yt} SAL Avnw thed gk

<E 4> TAF 7RO &N TR A 542

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 |2005 | 2006 | 2007

SE 10952 | 0967 | 0939 | 0959 | 0983 | 1.000 | 0.772 | 0.989 | 0.987 | 0.744

RS DRS | DRS |DRS |IRS |DRS |CRS |IRS |IRS |DRS | DRS

(1) A 105k DRS7F 63], IRS7F 33], CRS7F 13] =4 5 9th 19984
2007 Z7]o] DRS7F AldE ol F3H7]17ke IRS9F CRS7F YERS . o4

5
el 7
AAHez uwl A7 B g2 DRSS 47l 4% ez Yt

%7
5

& 5 9l
(2) 7R &40 SAHAE BW 200493 20079 &2 3kl 90%°] ¢ o2 e
il itk o] SAA = AAAEANA o A dojA s FAss Ao 7

el - Ak BAC] 10% oll® A H v s & 5 A
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asA ‘ T7led | tREEY | F A
i 7]=W s} N _ . .
5} agdst H 5} H 5}

1998- | +AFEF 1.006 1.168 0.990 1.015 1.174
1999 | HtA 0.894 1.054 0.897 0.997 0.942
1999- | A3k 0.877 0.937 0.903 0.971 0.822
2000 H A 0.963 0.998 0.973 0.990 0.961
2000- | <-AREF 1.058 0.953 1.037 1.021 1.009
2001 A 0.951 0.959 1.018 0.934 0.912
2001- | <-AREF 0.928 1.114 0.905 1.025 1.033
2002 H 1A 1.022 1.096 0.962 1.062 1.120
2002- | <-AREF 1.151 0.953 1.131 1.017 1.097
2003 A 0.945 1.085 0.971 0.973 1.026
2003- | aAkg 0915 0.902 1.185 0.773 0.825
2004 A 0.950 0.818 1.097 0.866 0.777
2004- | aAbEk 1.079 0.940 0.842 1.281 1.014
2005 B3t 1.120 0.965 0.942 1.189 1.081
2005- | <-AEF 1.073 0.929 1.075 0.998 0.996
2006 A 1.010 0.981 1.002 1.009 0.991
2006- | EAREF 0.680 1.506 0.902 0.754 1.024
2007 H 1A 0.842 1.417 0.906 0.929 1.193
5 Ak 0.964 1.031 0.990 0.973 0.993
= 1] 0.964 1.031 0.972 0.991 0.983

A d )
Atk 099302 Ve AH A 0.7%FEE TGl wolxl Aoz FAHHUL o]
Y3 A Yool o] A (2008)] AFlAl S-Evher tiFE Rkl A9 10]3t=
Uebd 33 fARSEE o] ATrelA = ti@dwte] A9 FAAE Y] Hto] 0.969%
B A7} wlaste] Ak SNl o] oFtE A yERUAL Q) o]e H]
stod 770 @nt HdAlE B 098302 uEh 7 #@ntE B How oF 1.7%% T
Aol stetE Zlom yehua vk wheba Ao A AN e shete] thE

A EEAGE ok Zew diME S gtk agal Ak
2 B PIARE Aelsta ANl 18T AA dERbar glar 1998-1999d 3
2006-2007'd°l = FAAF ] F7EC] mg- A HERAL Tk (ZH7E 17.4%9F 19.3%)
ol#fd A= FEFubol & TS FAGAL s Kol

=z
=}
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<F 6> 3o SHE 7/ el agAAS o g
DAXE 249 gubd =A% (1998-2007)

aeAME | J1ews | 2EadWs %E;j& %;f;@

Ry 0.964 1.031 0.990 0.973 0.983
3 g 1.000 0.965 1.000 1.000 0.965
L3} 0.934 1.055 0.965 0.968 0.986
o] =3} 1.000 1.074 1.000 1.000 1.074
AAEFE | 1.000 1.038 1.000 1.000 1.038
SN 0.951 1.057 0.949 1.001 1.005
53 0.901 1.001 0.906 0.994 0.902

Bt 0.964 1.031 0.972 0.991 0.993

A TS HEEte] AzE sEAE ] 500RHEN A 50007
R 77 kel tiste] 1998\AFEl 2007 A9 7]7tel wiste] A S FAHS AL
o g 7k A3E sk v 2

(1) AR 199810l A 20071 Abololl CRSE ¢ 052602 A AL VRS 4-¢-
of = 0567= FAHo] a&4<Ql dnte] niste] g8 ol 9 53%NA 57% %=

¥ o s e
(2) w2beke] A TN FHEIT FollA HaHoR a8A FTol 5WA A A
o8 eyt —‘E—ol 1990t 2] 691el Hlste] 2000 o= =27F 4AAERE SV
A AEE S T oA

(3) %jﬂl?‘%}‘iﬂ FEAY HAEAES By 1998d0E= CRSY A9 0.796, VRS 749
0.816°]H Zo] 2007l = ZH2z} 06267 0.674%2 JeERJa Qh = a8 7
st AL 4 4 ) o] dwbrte] &4 Axrt oS FE

o m] g}
(4) Aol A9 A 10d %<kl DRS7F 63], IRS7F 33], CRS7F 13] A ¥ A}
1998 =7]¢} 2007»3_ 7)o DRS7F A& E A F3H7]17ke] IRS9F CRS7F YER T
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