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Analysis on Product Architecture and Organizational Capability
of Shipbuilding Industry in South Korea and China

Seoin Baek + Seongmin Lee - Dukhee Lee

Abstract : As companies seek lower cost and superior quality at the same time, which
depend on improvement in product architecture, they need to critically consider product
architecture as part of corporate strategy. This research investigated how product
architecture and organizational capability affect innovative outcomes with using
architecture framework. As a result, we were able to find out Korean shipbuilding
company has put much effort on integral works such as development of FGSS(Fuel gas
supply system), PRS(Partial Re-liquefaction System) and weight lightening for improving
fuel efficiency. And this kind of integral ability was realized by organizational capability
of Korean shipbuilding company based on interactive relationship with plant workers. In
contrast, Chinese shipbuilding companies focused excessively on the standard design and
the convenience of research and development made by central government, overlooking
the need for fine-tuning. As a result, the fuel efficiency of Chinese LNG ships turned out
to be 7-10% lower than those of South Korea with using the same modules and

components.

Key Words : Product architecture, Organizational capability, Shipbuilding industry,
South Korea, China
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A BAES Jow sgon] oo na AFwe] FA 7 % Al W F
7} A gate] sted AU FSAAT. o] ATE e B T2 =AY AF
o} A Ak wlashe] 9 Al ¥ A% ule] ol A Heke] o]t 2o
o Aol el 2ol Qi AMEE AFHLA ek
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= Korea ===China Japan
23] Clarksons, 1996-2015
<aB 1> B F - Y 330 MM UFE AF ATHRE X0
<E 1> I 3 Ax FFRE CHe|: et CGT(Compensated Gross Tonnage)%
o 7 BEX) A
2013 2014 2013 2014 2013 2014
Sk | 185 (30.4%) | 11.7 (295%) | 124 (33.3%) | 12.0 (34.6%) | 33.2 (29.9%) | 32.2 (28.2%)
o | 252 (41.4%) | 153 (385%) | 135 (36.3%) | 11.5 (33.1%6) | 435 (39.1%) | 45.0 (40.3%)
dE | 105 (17.3%) | 7.8 (19.6%) 6.8 (18.3%) 6.5 (18.7%) | 17.8 (16.0%) | 19.9 (17.4%)
71eF | 6.6 (10.9%) 49 (12.3%) 45 (12.1%) 4.7 (135%) | 16.7 (15.0%) | 16.0 (14.0%)
FA | 608 (100%) | 39.7 (100%) | 37.2 (100%) | 34.7 (100%) | 111.2 (100%) | 114.1 (100%)

Z2]: Clarksons, 2014-2015
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(Fujimoto, 2006; Fujimoto & Nobeoka, 2006).
A o718 Aol Wste g 7Ide] AFAA, AT et oyl ikt
TulE 23S 7199 A H9IAR HRAE S v tHHoward & Squire, 2007

e
O
_i
N
A
pu
g
o
i)
o
St
iy
ki
N
o
3%
v

Ro et al,, 2007; Doran et al., 2007). 7}, & B Ao Al Avfjste AlF& Al zxst= &
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Sanchez & Mahoney, 1996; Brusoni & Prencipe, 2001; Sosa, et al., 2004; 27 %‘r, 2009;

TS & 2H, 2009). e ALE A F Hold A A F e £
2l od gko 7)< #(Tsai, 2004), 3419 2 (Guan & Ma, 2003; Sher & Yang, 2005), SF+5
2 F5 97 Cohen & Levinthal, 1990), A X.7]< 9= (Dale Stoel & Muhanna, 2009)
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2004; AR & FAY, 2008, BFA S 2009), S50 A AEA AR, A AR =,
slel, A7 WA ICT 53 22 52 2o Aas weE F48 Hojyd ghgsd
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Z3F3th(Kim, 1998; Lee &Lim, 2001; Khanna et al., 2011; #7135 & W<, 2017). &
BE 29 Akglelgtal B8 ¢ s 24 Al Abs skl uhE by el 71
= R e e Adgelth B3 =t Fro] 24 A B RE2 Axse] A
AN AAE 7R wEA 2o, JhEehaA Aakshs WS H ) diel =t
T gk Vw9 % A SHelAE VA o® vsd ddE 7 A gl
(&3¢9, 2002; ol&¥k & FFA, 2014; &3¢9, 2015). Wb Fh=ra} Fare] 224l 4kl

A4 AR DR AGAA GG sﬂw—a— = AAEE L AT BEoA
o BN
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RIS FET 5+ QA ool FelArkASEY & 29, 2014 T4, 2015
2 =ioll A= Collis(1994)9F Barney(1991) ] #Hd& vt o2 A Aq=ks A 7|5
P4 BHES U% BRH 02 FASE S 24 AAD TR, W F oE 24
7199 RRAHAA A SYH JFS A= AARA L ATAREAS] T
2 52 setete] AR gl WnATE Aashe
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(Senter for Forskningsdrevet Innovation) CodeE AF&3ith o]+ Aule] = =
7R €] Main group - =€ 6041 7§2] Group, 22| 3L 600¢] 7H2] Sub Groupl = i
BFAA )L, AANA T80z o]&5a ¢l A Codeolth

<x 2> =M Mutdl MZ2== =X Code: SFI Code

Group Classification
1 SHIP GENERAL
2 HULL
3 EQUIPMENT FOR CARGO
4 SHIP EQUIPMENT
5 EQUIPMENT FOR CREW AND PASSENGERS

MACHINERY MAIN COMPONENTS
60 DIESEL ENGINES FOR PROPULSION
601 Main Engine
63 PROPELLERS, TRANSMISSIONS, FOILS
631 Propeller and Shafting
632 Shaft
633 Stern Tube, Bearing and Seal
634 Intermediate Shaft Bearing
64 Steam Generating Plant
644 Auxiliary Boiler
646 Exhaust Gas Economizer
65 Electric Power Production

651 Diesel Generator Engines

653 Emergency Generator Engine
66 Gas Combustion Unit
661 Gas combustion Unit
7 SYSTEMS FOR MACHINERY MAIN COMPONENTS
8 SHIPCOMMON SYSTEMS
Z}&: SFI(Senter for Forskningsdrevet Innovation)E # ¢ =26 94 4
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1990; Ulrich, 1995; Fine, 1998; Baldwin & Clark, 2000; Fujimoto, 2001; Park, Fujimoto
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Az}, Aure] 7187)%59 ¥
ob71EA 54 Tls) & ol nelFAW F
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aL, 22k g 3af datol S Fall AAe] ARt 3
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a7 23

L 3T A4 AF o719 A

Z=9] Big 3 Z4AF CSSC(China State Shipbuilding Corporation) 1% A4 353
e dirhEE), As] @) nl (i), CSIC(China Shipbuilding Industry Corporation) L
Fo dEO) 5 3 719 2449 173K LGNCE| S8 A S &3k o} el A d2ke
<a¥ 4> vk 173K LGNCe| s97AleS T4dst= 10709 T8 REd BT
Fujimoto (2001)7} A9tk o} 71 €lA] 4Ak2 EA 5o dto] 7S B3l x| = 3T},

Integral v]4|z=4 9 Modular =

Gas
Combustion
Unit

Closed
49
Bearing and Seal
for Stern tube
Open Intermediate Emergency
shaft bearing Generator
7," e Engine
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7 ‘Closed-Modular type” Abt¥He] -9 719 1 Fa x4 A sid o] ‘Closed
type’o] 7] wWitel Y RES A3 Abel 2 =53] 19s 71 oA S T
o] &gk TLFAF el zhA A o2 A 283 a1, ‘Modular type’ ©]7] wjite] HE& o=
F AL, rASE RERA mA xR glo] aAtE AR Y= 54 o] e KB
23} A ®t} o] AFEHol = Stern tube, Gas Combustion unit, Propeller and Shafting

o] £3}git}. o] AHEWHel= Main Engine®} Diesel Generator Engines®™ W3k %315
At 2 olfE TS oW 717 11dsE AATE o] 5UA AR A FALR
FH dXE AH AFLAL ol S wol T UloA] RS Alxste] gt

173K LNGCell At W2as 7] wEoltt ‘Open-Modular type” A= <] 7
G, A AA o= 7ol FiEo] ARl RE FEOE WHE oAM= A 5ol
AFE ™ F=7199 49, Bearing and Seal for Stern tube®} Intermediate shaft
bearing= & AlAl A= 2AAAE G Fus Alxste 22E HAAA E5F
Tujste] mlA A glo] AFE3FtE Exhaust Gas Economizer, Emergency Generator
Engine, Auxiliary Boiler =8 & AlAl Aol 7+ 8t Hof dvjs]a = RES T
Ystel =dsh= d=fs A

WA, gk 9] Big 3 A -2 Y ddlsed, s Ed 5 @ 1Y 2444
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Integral v|A|z=Ad Modular =34
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Closed Generator Unit
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EE b Propeller
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Shafting
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Skaro] 173K LGNCY] s34l eS 7443k 10719 T8 25 9A] Fujimoto(2001)7}
ARbeh ob7 8l A 4AHEE A Sl dato] 7S S8l wiAE =, d=T19 e AT
Main Engine®} Diesel Generator Engine©] ‘Closed-Integral type AMEwol &35,
I ol FmvIgel 71 ool wet 119 E Al e SYA A A x3
Abel st dlxle) des A i F s Ay wiEolti (o],
2015, HFd & 297, 2017). B3 g 7]9o] LNGCe A Boil-Off-GasE &= t}
AlCE7T f1E AR AR R et AR FFAAE(FGSS: Fuel gas supply
system) & A} 43} A] <€l (PRS: Partial Re-liquefaction System)Z <l zlo] A x]s}7] ¢
3 SdA A AABAL R A AE| AR THEA vAEA B dE2E 6] v‘?ﬁ] 1=
sttt ‘Closed-Modular type’ AHEH 9] -5, s 855 AF3|ALeF 22 53]
A el A =2 719 ol A AA A o2 Alzfete], mAl2A glo] 22 ARE-She=
o] di= Stern tube, Gas Combustion unit, Propeller and Shafting®] <3}
‘Open-Modular type’ AHEHE] 8-, & Al BE 7ol T8t AH&st=
o= F= 7|YdE T7193} 5 U Bearing and Seal for Stern tube} Intermediate
shaft bearing> ==H QAo A TF38te] Fulslstl. Exhaust Gas Economize,
Emergency Generator Engine, Auxiliary Boiler & A] o|n] +Z3}% o Al A A&l
A= = BES Y AMgskE AdES A AT, 2008, S

1, 2015).
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*SDARI: Shanghai Merchant Ship Design and Research Institue
*MARIC: Marine Design and Research Institute
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& Hole AR YEWTh AF op7|d9lA A AReAE & %ol w3 d=
719 7k LNGColl A thi-ie] Al op71dlA] e fARIAIRE, 7 7190l Atol& B
G¥l HES Main Engine 253} Diesel Generator Engines ®E°]1t} 3= 7]% 9]
Main Engine =& Diesel Generator Engines =52 ‘Modular type'©] obd ‘Integral
tYDe’gl SAS 7L AA=T, ol ZA AA Y AVSRE AR S g sHAE <
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