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The Change of Productivity and Efficiency of Korean
Shipbuilding Industry and Its Determinants

Seokho Park® - Honam Kim™

Abstract : This paper aims at measuring the changes of Malmquist productivity and
technical efficiency of Korean shipbuilding Industry and examinig their determinants utilizing
the panel analysis. The increase of the technological progress was greater than technical
efficiency, resulting in the increase of the total factor productivity for the period of
2004-2010. This study also employs the panel technique to analyse the effects of Employee,
Dock, and Length on the changes of Malmquist productivity and technical efficiency. The
dependent variables are obtained from three combinations, which are (Employee, Dock, and
CGT), (Employee, Length, and CGT), and (Dock, and Length, and CGT). The empirical
results show that all of the explanatory variables have a positive effect on the change of
Malmquist productivity and technical efficiency.
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DEA(Data Envelopment Analysis): A3 7 & o
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of DMUY A& 2&4s Hrtstax & o 7V <

T OB AEwse] dgEAelt. a4 DEARAY S S5}
= U

6) mMAlY - o1 - A8 vt detEYe] EeAY A WEle] FEA B T4
]| ~7d g 83s]#] ;| ZﬂlO?ﬂ 35, 2009, pp.53-95.

7) o1z, DEA-Malmquist AAHd Aol 93k A&A a5stue] a848Y, Tedusy
ol A AN, | A4l A23, 2009, pp.77-100.

8) 7153 - 537, DEA-Malmquist Productivity IndexZ o] &3F =1 3-3Fe] AL W3} &
A Teharslggdgdsts] =], | #1198 A1=Z, 2010, pp.15-28.

9) AR, +5AE Mu|2akde AU, FHE g84 B4, TAAFAAT, , A28 A4

, 2009, pp.1715-1728.

100 v - AAS, Ao dTusAA A wE A agdAe] sk wEl

Foj st B3] =], , Al 264, Xﬂ4& 3% 8k3], 2008, pp.77-86.
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X QY 2 A5 DUMY & 7THE A

DEA R&L AAFZAE S 753 ofF ME 7|de 284S Tot= oA
o] 7] "= DEAE ©]&3 #Ag gt (distance function)E A}F83F9] Malmquist A5

DEA®] 9<=0o]7] wj&o] Malmquist A5
o] & A

HEAGo] @ &
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5 = gk
0 ool7lAE 71950 592 A4S AU $A5n 42 A S A

off
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d (z,y,) =min(8: (z,,9,/0) € P,(x)) (1)
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-
(zpy)e 19 Fd=@)d EE)s 47 oudt A=A Agds

A ] ZAECjolA t+17] RS B A gt e ol g

12) °o]Z%, “DEAR | ot Ao Adi7y, 498y, , A42d A2s, 2011,

pp.15-30.

13) Banker R. D., Charnes A, and Cooper W. W, “Some Models for Estimating Technical
and Scale Inefficiencies in Data Envelopment Analysis,” Management Science, Vol.30,
No.9, 1984, pp.1078 —1092.
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[ 0y, +1/0y, _ 0y,/0y,

= X

0y, +1/0y. ~ 0y,/0y,
o] W3l= =F7)1Eaa49 W3 (pure technical efficiency change), 7F
3}(scale efficiency change)®] #o & Aogwmg RO HFEo] &4
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ety LI =AE S48, TREEF Wske 273 5 F e AAd drpt
A=A E 43 ol st nlaA EF7leagde] Hehe 2o o3 uehg)
712 & A 1E‘r 1 R = 2713 Atolo] ZHE]E FASE H7HES] 71 ald 9

P Amek AAYE ARE AFste FAste HEwd EPorR JpEEH
(individual effect)ES 2% Fote= HAdA B IR (fixed effect model)
7 Ao E A} E ¥ (random effect model)o] UTh1D) LA EHRY L A, dof, A, 84
3} o] Azt #AGLo] dAS (time-invariant) A2 A4S FAHT & %i‘“/}.

v SEadRYge EERE oA dFE IHFE] H
“~(observable regressor)9} ¥ &7}53F (unobservable)® 422 A #AA = <l H o
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15) Wooldridge, J.M., Economic Analysis of Cross Section and Panel Data. The MIT
Press: 1st Ed, 2001.
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DMU(TAANE FQl@4el &M 42 #ae

=
glo] FME 39k AEWE 12 Atk

P IR
T T | Dock WA md) o

bz Ry 14,034.5 3200 167,515 1,837,328
XHA 8394.70 2616.3 112,881.1 899,070

= o gk 25034 7800 25381 3,421,175
HA 7k 3780 406 42225 281,973

2. Malmquist AAHd #4

<E2> MMM BEMAD

Employee, Length Employee, Dock Length, Dock

AMAE | Z&AH | 7€ | MPI | 384 | 7€ | MPL | 884 | 7€ | MPI
7220(;)515 1.0343 | 1.0753 | 1.1122 | 09576 | 1.0787 | 1.0329 | 1.1035 | 1.1007 | 1.2146
7220(%36 1.0184 | 1.0588 | 1.0783 | 1.3667 | 0.8254 | 1.1281 | 1.1229 | 1.0533 | 1.1828
_220(?(?7 0.9858 | 0.8857 | 0.8731 | 0.9085 | 0.8495 | 0.7718 | 0.8404 | 0.902 | 0.7581
_220(?078 0.941 1.236 | 1.1631 | 09612 | 1.2135 | 1.1664 | 0.9942 | 1.2297 | 1.2226
7220(;)(?9 1.1848 | 0.8504 | 1.0076 | 09754 | 0.9379 | 0.9148 | 1.1898 | 0.8401 | 0.9996
7220(?30 0.8993 | 1.1866 | 1.0671 | 1.1011 | 1.0684 | 1.1764 | 0.8545 | 1.1418 | 0.9756
g ; 1.0067 | 1.039 1.046 | 1.0347 | 0.9862 | 1.0204 | 1.0086 | 1.0356 | 1.0445

FRSAR VEEEA WSS, VE'2 ZIeWEE orlsta MPI= A S o

AE:axe) Fun Aok s 74
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< 7IgEE duke] AxZH(CGET) oIt FY=2o Wstel w& WstE #4817 9l
AES T Y5 (Employee)9t oF¥ Aol (Length), U Y4 (Employee)$ Dock W%
(Dock) z&]ar ¢k o] (Length)?t Dock ¥ Z (Dock)el Al 7HA A$&E EF3th
<E2>E 9 (Employee)$t ot Zol(Length)ES U&= Avte] Ax%g At
B2 3 AY, LT (Employee)iﬁr Dock ™% (Dock)& FY=
MEER 3 Ag-, 28 ek Aol (Length)F Dock ™A (Dock)<
2HSE AEER 3 A -4 A EAARE 7IPEE BT Ut
A (Employee)gr B o] (Length) & FUEZE 3 4% A2k 2004-2005 7]
12201]/\'1 2006-2007 7]7tell 0.8731= 3sFetstAth7E 2007-200801 4 1.1631=2 4
Z g3t eE FAE EO]J_ ATE 2007-2008 7]7tell AabAdo]l dgE
2 JlsagAol stEsld S B et e R 7] o], 2006-2007
717kl kAol stekdt A VeasAd e 719 HEZF AT wiEel
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)—l
}_A

<4 Y4 (Employee) ¢t Dock WA (Dock)s FH=E=E 3 A5 THHE +9 ko]
s FAERE 3 A9 FAEHA 2006-20073 Aol AA s gEta o] F A
FAE Hola Qlt} 2007-20087] 7ol A AL 1.1664% =A UEls=d ol 7|+s&
A0 Haddr et 7w EIE UAAT] wEolh

ok obd Aol (Length)9t Dock ™4 (Dock)S 2004- 2005712}01] AR L 1.21469] a1

1
2006-2007 ] el 0.7581% =7 stetetsiet. sttt olf = thE 7 7FA A9 uhgk

THA & Vs aEAo] dtestal Ve HEIE o2 Al E

<P A <aYU3>L 2AYS gYstE gEE AAAT g8 WEE 1o
Fi dt <agi>E ooé%—’?(Employee)gr Aol (Length) & FU=E 3 7R
4% Ag HstE BT . =Y (Employee) 9t t¥ Aol (Length) & F4
B2 g Af g ]Oéoﬂ‘i ]EEOHO] lo]do s yehva 7lsasd3 44k
ol 1 o)Al 7P YeFEd, dd 4%, ddvE, STXola HATTHL 7|+
TEeAY AAdeol BF 1 olstE YEEH

— 163 —



st et A M &8 x| 2012 M 28% H235, 155-177.
<O81> MMM Hsiel §84M H3SE: Employee, Length
115
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1.05
1 -
| Eoss
B AR
0.9 -
085 -
G G G G AN T o
%& % %%a L %1‘:‘, = 4~

<aY2>E =AU (Employee) @t Dock H 2 (Dock)S FUEE 3 A49 7|<&
A MRS e Aok AdFTE S ALY vUuA 719 AFedA Z2&4 o
ST THol 1ojatE yERaL T
2kl & Holal gt}

— Mo

8 5} Employee, Dock

==
L= e

<I2HE3>+= ok Aol (Length)9 Dock W4 (Dock)S
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<E3> 7= 24 #ste| midEAM: Employee, Length
23 1 2y 2 233
A 4] 3 9] 3 4]
-2.1460 0.9102 1.1830 1.7490% —2.571 1% -0.2149
g5
(-1.65) (1.08) (0.94) (2.05) (-2.93) (-0.34)
-0.2208 -0.7886%* -0.0671 -0.3413
P_Employee
(-0.45) (-1.91) (-0.11) (-0.83)
1.3925x:x 0.6730x:% 1.3808:x 0.4810%*
P_Length
(4.1) 2.7 (4.13) (2.03)
D006 -0.0915 -0.0381 -0.0099 -0.0052 -0.0946 -0.0402
(-0.8) (-0.32) (-0.07) (-0.04) (-0.84) (-0.32)
D2007 -0.0399 -0.0783 -0.0408 -0.0569 -0.0271 -0.0335
(-0.34) (-0.65) (-0.28) (-0.43) (-0.24) (-0.27)
D008 -0.1567 -0.1146 -0.0823 -0.0807 -0.1573 -0.1086
(-1.38) (-0.96) (-0.59) (-0.63) (-1.4) (-0.88)
D009 0.0794 0.1113 0.1885 0.1781 0.0886 0.1554
(0.68) (0.91) (1.34) (1.38) (0.78) (1.25)
D010 -0.1514 -0.1083 -0.1348 -0.1201 -0.1630 -0.1469
(-1.31) (-0.9) (-0.94) (-0.92) (-1.47) (-1.2)
P 3.83 1.08 4.56
(0.0049) (0.3954) (0.0023)
R? 0.2241 0.1816 0.2026
Hausman 10.32 0.38 14.58
(0.1712) (0.9990) (0.0238)

F ) ‘A Ydoye ndEARYY JdYgaRrygSs g
2) ) e’ g3 e’ = 10%, 5% 28] Al 1% Fo oA SAHeR o)t
3) Hausman< Hausman 727354 %<,
4) Alg 2 Z3E ot A= tEAH, Fatd Hausman TA1%F ©e 235 ot foFE.
5) D2006°1 4] D2010S A= tju|EFEYd.

H ’
Hsts FHEMTRE oo a2 s & Aot
ol 7|94 P_Employee®t P-Dock THY & %2, Dock WA HAxolty, &
4 12 Hausman HAE7AIZFo] BAA SR {FostA &of doyRFog #Ast= A
o] B}Faltt. AU FUle VEa s FAHA &S v X FAH %

— 166 —



10% frelFwolA FAHSRE Foldt s z2a Qo] A gRFoz A= Fo| E
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