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Analysis on Productivity Change in Korean Shipbuilding Industry using
Malmquist Productivity Index
Park, Seok-Ho

Abstract

The purpose of this paper is to analyze the productivity change of the Korean ship-
building industry between 2001-2008 and 2008-2015 by using MPI(Malmquist Productivity
Index) to decompose the sources of total factor productivity growth into technical effi-
ciency change, scale efficiency change, pure efficiency change, technical change. The em-
pirical results are as follows. In the first half of the year (2001-2008), productivity in-
creased by 2.8%, which was due to technological advances rather than technical
efficiency. In the second half (2008-2015), productivity change declined by -3.4%. This is
attributable to the technical efficiency deterioration and technological degeneration caused
by a decrease in shipbuilding orders due to the global economic downturn after the glob-
al financial crisis and the rise of Chinese shipbuilding industry. In the first half of the pe-
riod, productivity change was higher than in the second half. Especially, the difference
between the two periods is attributed to the technical change and it was proved by stat-
istical verification, The policy implications of this paper suggest that the government and
each DMU need to develop new technologies to cope with changes in the global ship-
building industry environment and strategies to eliminate inefficiencies in order to increase
productivity in the future,

Key words: MPI(Malmquist Productivity Index), Korean shipbuilding industry Technical efficiency
change, Scale efficiency change, Pure efficiency change, Technical change,
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(B 2) gz HF A MAY H550/(2001-2008)

TEC PEC SEC Tc il

2001-2002 (O_' 378) 1('393)9 (O_'g?g) (12?,15 (11;.8 11)
S o S
2003-2004 (O_‘ g?; 1(10;5 (()_'3?) (11515 33) 1(70%7
I S SR O S e
wos-os (S U a0 0sE L 0m
S s GG SR MR S
2007-2008 o o1 o 60 (10
. 0.988 1.006 0.981 1.041 1.028
(-1.9) (0.6) (-1.9 4. 2.9)

F 1) ()2 9T 7RO0=(Z 2919 SA/-1)+100

2) TEG:7 |48 & 3W3} PECeH-8/d W3l SECF R a&dwsl, TC:7|& s}, Mp:A st

(Z 3) DMUY ™ Q4 MAMM  H312:0](2001-2008)

DMU TEC PEC SEC TC MP
YR 4 R Y R Y
e v R R O S
DO G Go cis ko Gn
e RCY S S S -1
e X S ]
I N Y A R )
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201272013 (4.5) (10.3) (-5.2) (-9.4) (-5.3)
0.912 0.926 0.985 1.157 1.055

2013-2014 (-8.9) (=7.4) (-1.5) (15.7) (5.5)
0.899 0.908 0.991 0.749 0.674
2014-2015 (~10.1) (-9.2) (=0.9) (~25.1) (~32.6)
W 0.974 0.988 0.985 0.992 0.996
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(E 5) DMUE T7F 4 Mikd H3150[(2008-2015)

DMU TEC PEC SEC TC MP
oMUl 6o @9 60 (9 Cis
v G Goo 6o Ge o G
oS S G aw o dan (o
v B Y S
ovos 5 T v S v S
R @9 Go om0 Go
e 0.974 0.988 0.985 0.992 0.966

(=2.6) (-1.2) (-1.5) (-0.8) (=3.4)

T ()2 A 7H00)=(F 8119 SA17100
2) TEC:7|&8-&/JW8] PECe 8838} SECTT R E-84dWs], TC7|&Hs), Mp:A A dws)

(& 5)+ 2008-2015d 7]7F F¢F DMU®E Hit Eld DMU:= DMU2, DMU3, DMU4©|t},

FTaa AN WslFolE HoFa gtk AR, o] 717kl 7]ERst Ho= leasd W
o] 7IZk Foll Arbde] e DMUE DMUGO|H, s A Wskl ¥ 2 dFe & A= ve
&2kl DMUE  DMUL, DMU2, DMU3, DMUA4, wth olE 5% A= 2d /pE DMUY %
DMUSE  Yepgty, Soldk e A&, DMUsSH s ALl /NE7Ide g BdE aLEe] ¥
DMUGE A¢lstal, A DMUZF Ao 2fol= 3le EEH] Wo] Stk g diwlsta glon, =
U 7leHRE Hola Jltke A A A BEH #9e 98, FxxeAe] de4
A, 71EEEA Aaok VIeHEE FAd b o] A71¥= olfrel7]% Ft.
(# 6) F 712t S DMUE 7|2&2YHSHTEC), 7|&#EKHTC),
ity HE(MP) H| (EH21: %)
TEC TC MP
R
DMU1 -5.1 0 5.1 0.4 -1.5 -1.9 —4.8 -1.5 3.3
DMU2 -0.9 —2.4 -1.5 0.3 -2.9 -3.2 —-0.5 —9.2 —4.7
DMU3 0.4 -1.7 -2.1 2.0 —-0.7 —2.7 2.4 —2.4 —4.8
DMU4 0.2 =7.5 =77 5.5 -0.3 —5.8 5.7 -17.8 -13.5
DMUS -1.9 -7.2 —5.3 7.8 0.4 —7.4 5.8 —6.8 -12.6
DMU6 0.0 3.6 3.6 8.8 0.0 —8.8 8.8 3.6 —5.2
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V. 4 & A, 23 ATE ok, A ket

71z AFTPde] 714 Ee], T 7IRE E1t A

EATE s 24 2ksie) Ak wstel o Abgwistel ZleslE Fatel glo] Abolrt &
d 2= FEU7I7E BAe 2008dS VFEow  EAHCE AAsH.

20014d-2008d, L8] 2008-20154, T 7|7+ EoF 2 AFE B =ES AAE A oS

ojigst W3yt AA=7FE Malmquist AH R4 o} 2

o
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I} A S 7] wiEel, 2+ DMUE FF% 712 9
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BE woozx Jept fg@}o]u} Falete TR BE =FEShaL, oldl digh
AR, 7leagduste rlsagdustel ot A Askacls Sgdve Aol sleu 714
RagAustE 3 & W oo v 4 e ol&Sdl T vAA A

20012008 7|3t BQkel lEEeAwshs - ol MIESHE APt Sl
A FFE AFE DMUS AFEF a4 2

2
i

1.2%% 74, 2008-2015\3 717+ S}tle -2.6% 7 ek
it ol @z e sgvlel LHAE, dTNE ol X3 difdsE ARest

2 of Ardwste] AAacl a8 7leF HasA

2o F
g REs Ve :‘i%*oiﬂ{—— 71%@{1011 FHE o] 89& AT Fdavt Aot
FIthe He & £ glou, 2008-2015 713t F = 4 7 A3 W 2 DMUC
ote zA 2k B3| @ 2Fo] LQEE wel 8329 ZEEol} ttzng Axe gehd
=Wsyl gryo e a4 re JdA9Yrt T e, ols AdA vuEg Fdte &4 4
s, DMURE 7]&dsl= 2001-20089 713 5 Ardol =& H7] whitot},
ot 0.3% — 88% W Wolx AEG ot FT Ad7AFe] AP FRE Y8l =Ed
2008-2015d 717+ FF DMU5(0.4%)E A ¢lstas AFE ulgro g AAAGNE Axsl Aakd A

71%AA (DMUG) o) ALt 71&HHE Holx 9t} W3lol] HlmEA wal PQdt Aow ek



62 s2ainiAn|atelx|, X34T A1E

73350l (2008), FHEF V1YY FoAAMIE o
Qo8 ?‘SJ%??}J A S A A247, A4z,
47-70.
3744(2012), @= T %_' ozl =AY
u]_u_b' )\'], 1-?_)\
T%42(2014), BSC-DEAS} Malmquist HAHAAFS
g8t vl sfladake] WxmEg Felel AT,
2EFAT A8H, A135,579-615.
A92001), 247199 BA¢- 8]l #gk A, Fof
o gk, Al
k] (2008), E-aAdY A B4, A8 daeedn
WA 5(2010), = HARAGAY &899 AHE =
2 Sk b A 81 8] 2] A 269, Al435,188-200.
Mo AT (2012), AP AT BEA RISt
o} 1 A9, A=xPvrEAEs]| A, #2887, Al
23, 155-177.
whgTt(2012), Aol wE S3Fe] m&AAT ALY
A, S=AAIRTE A, A28, A|43,59-77.
2T H=4(2001), HolUdRke] IAZAAY EAW
H: EDAFZ-AAEEAARNE TR, 5
RA S A, A7 A1 ,27-51,
247(2012), 2 ERVIYHY AR 4, g
PSS A|, A28y, A235,113-128.
o] AF 2 Fd (2010) Egﬂ 2902 B BOOK,
o]dA) AR HFE- 7]E](2016), DEAS} Malmquist
ATFE %} ?ﬂ sHEAFsA gAY &
Aig el S AT, S AIEks] A,
327, A23, 91-103,
982011 Fh= 2o A gheEt
4, S=awbEAEEx], A7y, A4
3,129-143,
sH-718-4(2016), @uper Efficiency DEAS} Malmquist
A AFE &85 shFH ol Hudy &
, ST ENEASE A, AT A3s

=

P

o

A el 24, FHEAAT, A1 Al 125,
255-281.

ART008), F7Ie] AR Ba APAAEA
% AlE Filew, aobistm dstel, b
a9l

AFEOI0) AGDY ABENE FF A 2004e)
AAA NFES BAAIAGE Fio, 24

A7, A147, ALE, 3353

F2ANSEAERS, 20424, s,

L%%,;—sgaou), 202de 5 2009
Issue Briefing.

FTFEALH(2012), 201395 2ASHAF A
2kd2]2~= Report, Vol, 2012-S-13.

Farrell, M. J.(1957),
Efficiency” , Journal of Royal Statistical Society,
120, 253-281,

Fare, R., Grosskopf, S., Norris, M. and Zhang, Z.(1994),

ot r°"

“The Measurement of productive

“productivity growth, technical progress and
efficiency change in industrrialized countries”
American Economic Review, 84, 66-83.

Francois, J.F. and J. Woerz(2008),

Manufacturing Linkages, and Trade” , Journal

“producer Services,

of Industry, Competition and Trade, Vol. 8,
No. 3, 199-229.

, S. W., Chou, Y. H.(2007), “Total Fator
Productivity  and

Kim
Determinants in  China:
Regional Perspective” , Journal of Economic
Studies, 25(2), 191-215,

Krishnasamy, G., Ahmed, E. M.(2009), “productivity
Growth  Analysis in  OECD  Countries:
Application of Metafrontier Functions’ , The

Journal of the Korean Economy, 10(2)
225-244,
Lee, J. Y.(2008), ‘“global Trends of Productivity
Growth: Evidence from the Malmquist Index’
Journal of International Eonomic Studies, 12(1)
111-136.
Mazumdar, M., Rajeev, M.(2009),
‘Comparing the efficiency and productivity of
the Indian Pharmaceutical Firms: A Malmquist
-Meta-Frontier Approach”
of Business and Economics, 8(2) 159-181,

, International Journal



Malmquist JJAHg A|5E5 o838 24 4kee] Ak dist 63

Malmquist A2 A$MPDE o] 3 3=
] st

24 349

%E‘_S_?:F—

E IE Malmquist B A5 ol8ste] 22 F897] o]

Zleiste pEete] At SAldl
T 2808 AR FEglon, ol VeaE =
(2008-2015)°l= -3.4%2] A stto = dEpdTh ol 2EY F8917]0

gk e Bkl A, 3 24 e 73 Tes 3 Jleass

2001-2008d, L o]F<l
20082015 F 717k FoF 241 Abje] AWt Veagdus), sEedws, Fraeus),
A7+ 3 c}. #¥k7](2001-2008'd) o]l

RAew e, F97)

15 AIAZA ] HAZ <

Ast, 7leH R Tl 7104

Aoz uehdth F /IR 3 Aw] 7h Fulud 4agel ¥ uekbth 53 F 71z zhel ol
@ Aol Flastel osl Z108 Aow, &, J1& Hus A daE Uthior], 544 A5e
FAAE olF 93T 4 AU B AT Atol oI5 AAH AAgozE Y AT 24 DMUEE

¢

9 o
>

o

AAsRE o] Bashths AL AN ek

FAlol: WMARE A A, T 24 MY, VlEEedHsE, 7RES

=1

T Ad SUE As , =2 2A A4l f4dste Wdshs AVIeie aga HEeH &






