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2. YEHKO| IRIXIQ X5t Y OAIOF AEARtO)
24y
1990
GDP
, 1985
GDP ,
1990 ,
PPP 1990
PPP , 2010
GDP 10%
3 2-1. HIA| GDPolA XHX|3t= &9 HIF %0|(1)
( )
HI15(%)
20 7 o
18 1 AZSofAlof 1789 16,87
16
14 A
12 1
10 —
8 7 744 872
6
4
2
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

, NIES( ), ASEANS5( , ) ) , )

: World Bank, World Development Indicators, Data Base.

28 | Y Mzl HY

AEHEAT} AIAP




1985

PPP GDP
GDP 1991 9.39% 2010
5.68% . 2010 ,
GDP 16.87%, PPP
24.9%
. 2010 GDP
5.8 5.5
1986 10% , 2000
7.5%, 2010 5.2%
33 2-2. HIA| GDPollA xtX|ot= AR 9| H|F F0|(2)
(PPP )
HI5(%)
%7 HE
LIS 0tA o} 24.90
25
20
B 11,68
10
9.39 568
5
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

,NIES( , ), ASEANS5( , ) ) , )

: World Bank, World Development Indicators, Data Base.
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38 2-3. MIAl £ERZ0M KEX|oh= A=29| H|F FO|

HIZ(%)
%7 2
LSOO
25 24,80
20
15
1031
© __/\/
8.65 520
5
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

9.1%,

, NIES( ), ASEANS(
: IMF,. Direction of Trade Statistics.
1986 10% , 2000
24.8%
2008
, EU,
) [ 2'4] )
-2.6%, -4.1%, -5.2%
2040
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)
17%, 2010
1) 2009
5.7%
(2011)




, 2015

.2009  G-7 (GDP )

53.0% 13.1% ,

2015 2040 GDP 30.0%,
37.1%

O3 2-4. MNHH AD ofAor MF =] FXYHE HIu

HI5(%)
14 4
12 OtAlo} tlz=
10 +
8
6 -
4
2
2003 N 2010 2011 2015
2 N
s Dolgw
6 4 —. -c;;;_
-8 - —=— OfAJot A==
2007 2008 2009 2010 2011 2015
1.9 0.0 -2.6 2.6 2.3 2.6
2.9 0.5 -4.1 1.7 1.5 1.7
2.4 -1.2 -5.2 2.8 1.5 1.7
11.4 7.7 6.9 94 8.4 8.5
: 1) 2010 IMF .
2) .+, ASEANY( ) v , ), , ,

: IMF(2010), “World Economic Outlook™ (October)
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2-5. MAGH| At ofA|of M =9 FX|+2(CDP) H| W

H|S(%)
600 MTIZNA
530 PARES
. 508 194 [ B
500 4 : 475 o
: 459 “5 melz
400 - 371
200 1 300
244
200 - - 189 202
131 144 156 s 128 140
100 1 86 93 10.2 ’ 93
OO T T T T T T
2009 2010 2011 2012 2013 2014 2015~40(Z )
( )
2009 2010 2011 2012 2013 2014 2015—40( )
58,116 62,972 68,595 72,923 78,472 85,409 228,776
30,793 31,978 33,891 34,669 35,987 38,045 68,569
7,604 9,067 10,734 12,593 14,807 17,232 84,822
4984 5840 6,999 8,373 10,070 11,926 55,799
1,273 1,608 1,913 2,215 2,545 2,911 21,247
: 1) 2010 Global Insight
2) G7( ) ) ) ) ) ) .
,» ASEANS( , v , » , , ,

. IHS Global Insight(2010), “World Overview Tables,” Detailed Forecast Data.
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, 2005 1980

1980 )
. 1985 20
1,164 (1985~2010 )
2006
93)
33 2-6. et H2at WYXAL 0|
300 - 160
L 150
250 | ‘ PR L 140
[ (§5=2:2006-100) L 130
200 L 120
- 110
150 L 100
- 90
100 L 80
- 70
50 60
80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10

2) 2

3) 2010 3,062 , 1,948
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03 2-7. YEO| FYAK W 24X

[ GDP ]
250 1 r6
GDP chu| Z&=X| H|2%)
200 4 2ZE3) Mo
F4
150
F3
100
F2
50 4 Ly
0 0
. IMF, WEQO Database.
[ 1 ( )
600 AU
AESK|
500 FSEIESSA]
| ey
400 - LA™
300 -
200 A 714 16!
704 gu 957 651 87 ss %7 {188 1815 70
100 B 58 1 84.0 158,4 128 3 N
) :
O -
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
-100 4
-200 -
|
2-7] 2005

. , 1998

34 | Y NZEQYO| 73rHa AEHEAMDL AJAPY



15.8 2006 9.5 , 2010 8.0 10

1990
. 1985

1 2 3 4 5 6 7 8 9
11,787 12,748 8,062 5759 3,857 9,372 7525 6,526 11,866
3,924 4,873 300 -5,556 -7,025 92 410 -1,992 919
-326 -1121 -1817 -1431 -1064 -890 -2,329 -2,108 -1,460
9,272 11,494 10,108 13,487 12,890 11,287 11,129 11,371 13,277
-1,083 -2,498 -528  -741 -944 -1118 -864 -746  -871
B 2
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4. RIZYO| BEX8- UXIY

7t BE

(standardization:

[ 2:2] 1984 IBM PC/AT

>

Field Communication)

b

. IBM 1984
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(rule)

(forerunner)

1984 ,

. PC IBM, Intel

(NFC: Near
, 3G
DVD
, 4G
, CUP Intel,



E 2-2.19004Ly o|¥ =R EZ2t AL

be IBM  PC/AT (1984 ).
Intel .
(2 ) 2 | GSM  CDMA . PDC
3 3 Qualcomm CDMA  Nokia, Ericsson, NTT Docomo
( ) UMTS(W-CDMA)
DVD( ) .
DVD( ) Blu-ray
TV
FlexRay LAN ,
(2008), p. 179.
OS  Microsoft , Motherboard  PC
Intel  Microsoft . CD, DVD
. 1990
2
PDC GSM
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Qualcomm

U g
[ 2-3] 1990 , ,
, , CD - DVD . ,
TV( ) IP
vV
0 1 (bit data)
, (catch up)
. 1990
1990
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H 2-3. AAHAQ| CIK|Ee} £

PC -
2
P P
(%)
™( ) v, v
VTR DVD
CD, PMP(iPod)
v 2010

(2008), p. 185.

o 24 2B

1990

EMS(Electronics Manufacturing
Service) ODM(Original Design Manufacturer) . EMS

. EMS
OEM(Original Equipment Manufacturer)
ODM
. OEM
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, ODM

[ 2-8] ODM EMS
( ) o
) , ODM EMS
ODM Asustek(

), Quanta Computer( ), Compal Electronics( ) , EMS
HonHai(Foxconn: ), Flextronics( ), Jabil Circuit( ),

Sanmina-SCI( )

ODM, EMS PC, ,
PMP(Portable Media Player) . PC 90%
70% . TV

I3 2-8 4WEY 2L ODM- EMSY| A

ME L AQEE o | HghsiEsol | . e B2 2XIAE o
A SHIEHIL ) MY ATEQOMA - -/ me AS o
PC, E0iM3} =] ol
oA ObM » PC, BCiM3} oA
PC, SO4R3, A7, RohS =2 olo], < EMS PCS
CIXI7oat, ARHTVA) E5E A

(2008), p. 86.
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4)

vV
1) 4 TV
[ 2-9] TV
TV TV
, (array)- (cell)-
(module)
LG, ,
TV , . , AS
VIZIO  Polaroid (fabless:
) Innolux(HonHai )
(foundry)
, 2007 , 20%,
40%, 70% LG

(2008, p. 89).
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2HE2Y wy(20084 U Hxf)

2| Sgt THEY U= - REIIY SHEY : 0|FHE|A - 2|
of
2| o)
g = z
‘_‘H T B | 1 |©
ER AUO, CMO, At} e
M = LGC|AZ|0f, AFE _
E — 5
c
1= =
=
Af -
roa °
= EMS [9) EMS
Vv g ODM
’_;g & o dee www
g |
ES
a g 3
2| (i}
R Al . 3 [
Ht =l o
i 1 : 5
s g 3
|_| =
ot
A
S
=
: 1) AmTRAN, Wistron, HonHai
(2008), p. 195.
[ 29] , TV
, , ) AUO, CMO,
b LG b

CMO

()
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Innolux, AUO,
(array)- (cell)



, Qisda ()

TV
VIZIO 5)
2) Bt
(flash memory) DRAM
, Intel CPU Micro Computer
, CCD/CMO ()
, (discrete) ,0)
(strategic alliance)
, [ 2-4] 2008
5) VIZIO TV AmTRAN
, . 20~50%
6) b bl bl
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I 2-4, Q=X Hofo] MM H T A (2008 2 HXf)

IBM 7 32nm

NEC 45nm - 32nm

, , IBM ‘Cell
() Powerchip( )

TI( ), Freescale( ), NXP( ) TSMC(
Rexchip Electronics(  ): () Powerchip(
IM Flash Technologies(  ): Micron( ) Intel( )
Numony( ): Intel( )  STMicro( )
Spansion(  ): () AMD( )
B(JEITA, 2009), p. 255.

DRAM, NAND , NOR

[ 2-10]

ProMOS Technology

, Powerchip Semiconductor
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33 2-10. HHEN| 0| 22| Eofo| MakH | (2008 2 Hxj)
HZ S| AL Pgr\]/iv e Nanya ProMOS et
P S ELC
Rexchip Inotera <~ MeiYa
DRAM dlmct J§ekEdE | Qimonda
Micron sloj= A
A
NAND# A . Hynix-ST
sz M2 AN L AlHE< FAL FPL »San Disk IM Flash BHER
&t
inte STMicro
Numonyx
NOR& . .
E N EE] FX|® < Spansion> AMD
B(JEITA 2009), p. 256.
Intel
; [
2-11] )
IBM , ( )
AMD( ), Freescale( ), STMicro( ), CSM( ), SMIC
( ), NEC ( )3 ( )a ( ), Inﬁneon( )
IBM
7) 2008 R NEC 45nm
32nm
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O3 2-11. BHER| H22] Hofo] SHN £+B Y W (2008 T Hx{)

TSMC Z2Ee| J8

om0

y - ) —
S(EITA 2009), p. 257.

TSMC(Taiwan Semiconductor Manufacturing

Company: & f{k )3) , TSMC
IDM(Integrated Device Manufacturer:
)
8) (Morris Chang: ) 1987
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TSMC

() () , TSMC

()

, TSMC

3 2-12, HHEA| M ZoMQ £+F 2t 2 EaE9 oY

P&, TIxt2l

a7

Foundry

Wafer Probe Test
oz Assembly, Package
Lead Frame

Test

(2008), p. 108.

TSMC
. 4 TSMC(
), UMC( ), SMIC( ), CSM( )
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. TSMC
, Qualcomm, nVIDIA, Altera, Broadcom, Marvell

B

. TSMC [ 2-12]

, WL-CSP(
) upstream  downstream
5. ig
, 1990
9)
, 1985
9) (2010)
(2011)
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(rule)

10)

, 1980

1990

(catch up)
1990
1980

10)

EMS ODM

(2009)
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(interdependence)

(sub-system)

(interface)
, . (mix and match)
(hierarchy) (hierarchy)
, (sub-system)
.| 4-3] (integral)
(f17 f?’ f37 f49 Fl’ F29
S15 S S35 845 1y ) ‘ ( xf ) )
S, (
s5>fss1) ’ (@ ssy)
) ( : S*)SI*)‘SI)

(2002) E ’ ¢ ’

TiA% U HIZQ| ZE AEHEM(2): Zoy(RxT2) M | 101



(. [1iefy, AeR)

4-3] ,
(s) ® ( %y
S fi S .5
b
(sub-system)
b b
O 4-3. HIE oP|HIN: ¥ 23 B2y
[ (Integral) ] [ (Modular) ]
fi S1 f S1
F1 Si F1 St
fi Sz fi S2
F S| F S|
fi S3 fi s3
F2 Sz = Sz
f1 S4 fi Sa
M| Z7|5(F) Hierarchy M ZTZ(S) Hierarchy M| Z7|5(F) Hierarchy HZTLZ(S) Hierarchy

(2002), p. 183.
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(architecture)

1980

4-4]

1980

TV
VCR, PC,

, 1990

, CD-ROM, LCD, DVD,

. 2010

32 4-4. HE op7|E K9 2E %0|

1980ACH 1990ACY 2000 ALY 20101ALCH

1970ALH

rd
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©
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<
20
joy
[0}
o
o
&
e = _ 8 N
oF ol _.pzﬁo
Wm Uk K
g 8| < 3| LB
) g = Bl 2w
oUW oW 2
5 1] 3 Uk s K4
= (2] =] n o
g T . 5 o g ¥
h N El s = &
““““ o g o= oL@ S F L 5
=r Q K ofl o =
S ®| oo g
S oK w2
W 8 = 3 =
2 o T D
o %) ADn m. o m
= > w
oW @ a (@]
=3 o Q
o o= & ok O ®
B R T - B e o PR R R R 1
on Ul c = O K &
L= A = wﬁ |
o 4 © [} L]
=5 Ea - 00 =
2 K o= = =
o [u} R O u ~
L T O o
ol g i
8 1
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww K
O ~ ~
& I ok
2 wooowm o
%) o oK Ik OE
Z @ w00 KA
= o < H <o & o
LUIRIY
(integral) -

(2009a).
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1990
PC Intel ,
Intel (MPU)
, ( ) ‘ ’
(integral) ( ) (modular)
‘ > Intel 1993 MPU ,
MPU PCI Bus
( 4-5 ). Intel
, MPU
‘North Bridge’
, PCI Bus South Bridge
North Bridge A4)
43) ( )
(2008, 2009a, 2009b) (2009)
44) 1993 Compaq Bus Bridge
South Bridge 3
. Compaq
Bus Bridge , 2
IBM 1981 IBM PC 1984 IBM
PC/AT 1 R IBM ISA Bus
IBM 3.5
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Intel

Bus

North Bridge

North Bridge
South Bridge

Intel

4-5
Control Hub

DRAM

North Bridge

>

). Intel

(2009a)

, PCI Bus
MPU PCI
South Bridge
PCI Bus Intel

South Bridge

, Intel
Compaq PC

, 1995 1996

(
, MPU Media
I/O Control Hub ,

Intel
, USB
, Intel
: (

Hla% U2 MzUOl 7P HElEM(2): FY(2ezF2) 1105



32| 4-5, Intel?] ZAZE QIAlO|E Td

[Intel 11993 ] [Intel 11995 ]
¥IRY MPU -
(@iEle! m) LI
Intel Host Bus
H|SH
Pin x| a2
Zapuas
North Bridge =2z
- AGP  EES Media Control Hub ~ £F2H  Synchronize
e = (Memory Control Bus) DRAM
PCL Bus PCl &% e
ESnETyVe} Bus Interface
ede ..
o South Brid 1= =ajols ACeT N
274 outh Bridge = =ato| — 1/O Gontrol Hub BB
=si73| (/O Gontrol Bus) sauas
194 Bus ISASR HDD  Ezs
2z
HxZEs)
Legacy 110 PCI Bus
(2009a)
) (integral) (modular)
Intel
Tntel ( ) :
, 1995
1990 1994 5 15%
1995 2000 . PC
1995
2000  70% 2005 80%
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PC EMS45  PC

. EMS
¢ ’ . EMS
1992 ~93 . EMS
Foxconn
Intel PC , PC
, 1995~96
40)
Foxconn EMS PC , ,
i-Pod, , TV, i-Phone
. Foxconn [ 4-6] O
. Foxconn
(5 W), ( )
( ), ( )
PC CD DVD , 1990
(function)
45) EMS(Electronic Manufacturing Service System) 2 .
46) Foxconn 1990 EMS Flextronics,

Celestica, Slectron

Hla% U2 MEUOl P HElEA(2): FY(ZezFe) g 1107



33 4-6. OOt Foxconn?| Of £ oot MXH| Zo| ZE}

(eHZ4, o NT =f2)
1200 1 LCD TV, I-phone
Ol
1000 4 DSC, Projector, Mobile Phone
Co—)
800 - i-POD, Camera Modul
Oneee———
600 -
Mobile Phone : consignment mfg
Qo >
400 ~
Game device : consignment mfg
200 ~
PC case+P/S : Motherboard, DTPC, Mobil PC
O
1992 1994 1996 1998 2000 2002 2004 2006
(2009a).
(structure) (hierarchy)
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(NIES) (BRICs)

>

PC CD-ROM, DVD

(Micro Controller Unit) (Data Bus)
, (firmware)47)
48) CD-ROM
DVD

CD-ROM DVD
) 10~50

47) (MPU: Microprocessor Unit) (firmware)

48)
CD-ROM DVD

(actuator) ,

CD-ROM DVD

HlA% U2 MzUel g MElEM(2): FY(2ezF2) ¢ 1109



LG
1994 ~95

DVD
CD-ROM DVD
CD-ROM
, 1992 180
IC Chipset
1990
, 2004
CD-R, DVD
49) PC

110 | Y2 MEQ| 74742 Al

CD-ROM

LSI

49)

1987
, 1991 90
1994 CD-ROM

2,000
IC Chipset

IC Chipset
CD-ROM
80% Lite-on
IC Chipset
CD-ROM

BenQ),

50)

,CD-ROM  DVD

Map AP



, Intel 1990

51)52)
(2010) 4 , 1
18~19 , 22
, 3 1970~80

.4
21
4 , Intel
3
50) CD-ROM CD-R, DVD
IC C’hipset
51) (2010)
(2010) - (2011)
52) (2008)
( ) : DVD
(AZO ) (stamper: )

X4t OIE_ H|Zo19| 7éXH

2
>
fiu)
Az

2

M(2): HY(R=zT2) g 1 111



(2010)

, 1990
‘ (full
turn key solution)’
, 4
(integral)
(modular) )
100% )
(2009b)
(architecture) (integral)
‘ ’ . 1990
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DVD

3. Y& F|XQo| MEZato| Kolnp HRyH

7t 92 MY FHH AH22ZM MESO] MU AAH

(supply chain)

, , A/S

(supply
chain)

, (just-in time )

(lead time)

S AREM(2): J(=exTR) W 1 13



AS (value chain)

(upstream)
3 ,(W )
. 1950 1980
53) < (2004)
4) 1980 .
55)
(architecture)
53) (1995), (1997), Fujimoto(2001)
( )
(2002)
supplier system , supply chain
54) : (2004) (% X
) (lead time:
) . 1980 1999
100 ~150 ,
200 ~300 ,
45~50 55
55) 2010 ‘ > 2000
(2010)
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(integral) ,
(architecture) 56)
, 100
1,500 100 700

NVH(noise, vibration, harshness)

B B ) )

(integral)

(vendor) ,

56)

TR U HIZQOl W AEHEM(2): 7oy (RexT2) B | 115



, (integral)

(Supplier Management System)’

( )
‘ ( : design
-in method)’>?) | ‘ ( #
), ‘Sub-assembly ’

57) 100%
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58)

(2002, p. 173)

58)

L. sg=0Xd

2011 3 11
TV,

()

a= HEY MEYo| HY

() (59 )
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2,3
, 2011 3 6

541 (57.3%), 440  (60.1%), 19.7  (32.5%), 12.0
(16.2%) 59)

66%

J3 4-7. FUEOIX| M| T2 HZ2fo] #|Q1Q THE (| Al)

oS AXICH(RHH)
[90%] [100%] Imo
= e G7|AABT20% o
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2001 2002 2003 2004 2005

1-1 307.8 5132 8865 9810  847.2
1-2 1623 507.3 4454 520 539
2.

2-1 2,207.4 21821 18325 16609 1502.6
2-2 936.3 7479 6228 9593 4550
2-3 , 2850 2563 2282 2093 2014
3.

3-1 176.8 2356 2086 2234 2232
3-2 414 462 403 407 1026
4.

4-1 1533 1901 1462 1164 1319
4-2 1497 1391 1501 456  30.0
5.
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3-1 2754 2253 211.4 13,064.0 10,841.5
3-2 94.4 76.4  266.5 1914 60.5
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Executive Summary

Analysis on the Competitiveness of Japanese
Manufacturing Industry

Gyu Pan Kim, Hyong Kun Lee, and Eun Ji Kim

This policy paper aims to analyze the competitiveness of Japanese
manufacturing sector since the 1990s, focusing on the crisis of Japanese
electronic sector, which is often called as the Galdpagos Syndrome. Based on
the analysis, we derive various implications for the Korean manufacturers and
the government from the Japanese experiences.

Chapter two reviews the factors that affected the competitiveness of Japanese
manufacturing sector, for example, the rising of Asian emerging markets, the
appreciation of Yen since Plaza accord of 1985, and the digitalization and
standardization of manufacturing technology.

Chapter three analyzes the competitiveness of Japanese manufacturing sector
since the 1990s using indexes such as Total Factor Productivity (TFP),
Intra-Industry Trade Index (II'T), and Value Added Rate. According to the
TFP measurement, It is clear that the productivity of Japanese manufacturing
sector has fallen apparently from 1995. And, according to II'T measurement,
the export competitiveness has weakened in electronics, general machinery,
metal and textile industry. In particular, the Japanese manufacturing sector
has lost its competitiveness by the ratio of value-added to sales amount which
has fallen even during the depreciation of Yen in the 2000s.

Chapter four examines the crisis of Japanese manufacturing sector from the

perspective of business management (in Japanese, Monozukuri). We are



emphasizing that modularization of manufacturing architecture has deprived
Japanese electronic manufacturing firms of comparative advantages based on
integral manufacturing technology. Moreover, the earthquake in the
northeastern Japan in March 2011 has revealed the fragility of Japanese
manufacturer’s supply chain, which used to be considered as one of the major
strong points.

Chapter five discusses the strategies and the polices of the Japanese
government to strengthen the manufacturing sector. We are focusing on how
the Japanese government supported the R&D sector with R&D Partnership
and fostered the cooperation between the government, the industry and the
academia. The Japanese government has tried to increase R&D expenditure,
stabilize employment, and assist growth of ecological enterprises and small
businesses. However, the Japanese government's polices have been ineffective
in that its R&D expenditure has not contributed much to the profit growth
of the enterprises, nor has the R&D Partnership induced active participation
from many firms, not to speak of the unachieved innovation outcomes from
the cooperation between the government, the industry, and the academia.

Chapter six discusses the lessons and the policy implications we could obtain
from the Japanese experiences to strengthen the Korean manufacturing sector,
so that the Korean manufacturing firms would not repeat the Japanese electronic
manufacturer’s experiences. The Korean government should support the growth
of the higher value-added industry such as parts and materials manufacturing
sectors. Moreover, it is necessary for the Korean manufacturing firms to be
more active in business cooperation with their Japanese counterparts, especially
when expanding to the new emerging Asian markets. Finally, the Korean
government should further actively engage in the R&D investment of the small
businesses in basic science technology. In this respect, the Japanese R&D
partnership and cooperation between the government, the industry, and the

academia could be a good example for the Korean government.
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