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Abstract

This study analyzed the centrality of the GVCs network and the value-added-based production
structure of the electrical and electronic industries using ADB-MIRO and social network analysis
methods.

According to the analysis, the centrality and power of the GVSc intermediate goods network were
differentiated into China, the United States, and the EU due to the advancement of industrial
structure in Asia.

In the 2000 network, the United States and Japan had a very strong influence in all aspects, including
connectivity and strength. However, in 2017, China's power index rose to number one among 62
countries in the network.

Furthermore, this study presented strategic implications of the Korean electrical and electronic
industries to respond to the reorganization of GVSs based on the analysis results.
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7] wjiEo]tHOECD-WTO, 2012), ©]dj| w}a}
A71T-o ATFAE o3 FAFYLAEE
ol g3t FFES A7 TP 84
1% 5 gl ot el AuE,
gk AT FAo whet HZell= ABVES A
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Table 1. General Inter-Country Input-Output Table

Input Intermediate Use Final Demand Total
Output 1 7 G 1 D) G Output
1 le Z12 Zlg Yll Y12 Ylg Xl
Intermediate | 2 Ve Z% z¥ | y*? | y® Y% X?
s : : : : : : :
G Z91 792 799 y9t Y92 Y99 Xg
Value-added Va! Va? Va?
Total input x| (x? (X9)
Source: Wang, Wei, Yu and Zhu (2017).
3) 2 ¢710| xpEA Wei, Yu and Zhu (2017)2] SUlSABAHCAHA
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FL(2E) A, 7IET] FAE
HHFdTol o]F FEF At A
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FZA717] S48 kel 71Tl FA
2 3= PYolth(Wang, Wei, Yu and
Zhu, 2017).
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2) BT} ST MAt0] 5
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FAPERIEE O F AR (input coefficient
matrix) & A=7X 2 AHojEn, of7]A X=
Azl wlE] Xo] )28 " (diagonal matrix)2
st ¥ pbAAS MEE V=X 2
AolEnt, FdAlFE 7 el Alshd AH]
g B Sleel PUR 4E Q- PAR
% AR 5 FAFAADR BG4
o = =FEd)o g Yr Aol
A FAAIFE Z Aol Ak & EelE
AR FUE 2 Fsk 37
FAE e, FUEYOE $EY
o= ke FUEWASSE B 7 3RS

oo Wi WS FRE,

‘ﬁ_‘ﬂ'v‘ﬂ |- 2E] o] = (Leontief, 1936)2] FYArk
2 BAUNS ol8stel 43 WE ()2 1
B o 2 ()3 ZtH(Wang, Wei, Yu
and Zhu, 2017),

Of
m

I

L

X=BY=(I-A)'Y, B=(I—-4)"! (1)

2 2 (DollA dI2Eol= <3 H(Leontief
inverse matrix) B #HE5a9} 2tEde] &
AL Fotskedl  olgshs ANFEAS
(production inducement coefficients) 24 [+=
gAY, A FAAFAY, Ve HEFa
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& el F7lekede 49 ol FHA17) ¢
8 7 arloln] A - Ao s 2
271 vep2 oI olgdiel 7109
dgadE AST F Utk 3 Bk
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1) FAFIREES] 712 72 Z 2
2 Lee and Jung (2017) ZZ.

o 4% #I4e e 4 @9 2k

X=AX+Y=APX+YP+ A X+ V" )
=A’X+Y"+FE

o}714, AP S F YA (domestic input
coefficient)o] ¥, o]& GNXGN2| &= tfjZ}3)

H(diagonal  block matrix)2  YeER|H

AT 0 0
2. .
ar=| 047 O e gaug
0 0 - A%

T8, A= A— AP = GNXGNe] 959
Al4=(imported input coefficient) 241 EZtj
Zre) & o] 0(off dlagonal block matrix) F-H-o]

T;]— Y—( Zylr ZYQT Eyyr])%

HEa weeln, yA=[r! v . y)
= GNxa1e = FF8 WH,
Y= vy— ¥y GNx19] HEA] 5% wE o]
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Aeehd o A (33 o] FAT 5 AUk

X=(1—DA");‘Y’7+](71—A’;)’1 . 3)
=LY "+ L =LY"+LY"+LA"X

o714, L(=(I-A")7") & GNXGN2| #l&
ElolZ odg @] B2 tjzhePo|n, GNXGN
o] HH BT g Ee ojnlshs
Vel HE5g WE veol g v, = A
F5a vy YV uidad VW, 454 52
e v giad Ve 247 A 3)e gy
s o A (@9 2k

VvBY= VLY’ + viY + VIATBY
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Y=vBY= viY’ + vi¥’ + viATLY’ +viaf(By-rY") o
(1)-Y.D (2)— Y RT (3a)— Y. GVC.S (30)— Y.GVC.C

4 (@] VBY gL 7t iz o
2ol Al 74 frdel A HES e 3l
o A, VLY e 712w A%5es 35
AZ17] flst HFA Babel FHH 7lE=71e]
W E7171R] (Domestic Value Added; DVA)
2ZA 2R 7 7o) NYsHA et

=4, VLY'E 43595 A5Fes 35
A7171 $1gk FE8 HFAe At FYUE
NEZIe] FURANZA B4 o]
NYEEA] e AEZ FA(traditional trade)
o] Fejoltk, AAl, VLA'BY= 71&%7}e] 5
A ol AR 7|EZ7be] FURAA
24 ZA 7+ ANEF B&(cross-country
production sharing)e] &ejo]t}, o] AL 7|&
I7ke] SURIIAE EY 25 59 A
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217171 §1gk 717t 58 A ALt
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Oli-_,] A3 (e 7|ET) TEFEA E

= HTAD Aol BYE V=7 FA
Aol Al SRRA(VEAT(BY- LYY))
2 R olsE F71 S A DE 27
REOIETTL s, ARFYT ool A83tH 2
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A AA LA o og FANGDP)F 0
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TR (FZ7-29 1 GDP)7F oft]ell HF A
2 e =R, e ZF 7R A AL H S
Aol 7R dRle] otdAE ot

Al =t
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m1m fo r1r

I, SOPIRP|IE 34t &
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Table 1. Country Code and Region Aggregate

Region Code

Country (1SO3166-1)

ASIA(14)

ASIA(25)

AUS
CHN
KGZ
PDR

=

Australia), BRN(Brunei Darussalam), CAM(Cambodia),
China), TAP(Taiwan), FIJ(Fiji), HKG(Hongkong), JPN(Japan),
Kazakhstan), KOR(Korea), KGZ(Kyrgyz Republic), LAO(Lao
, MON(Mongolia), SIN(Singapore)

= N =

ASEAN5(4)

IDN(Indonesia), PHI(Philippines), THA(Thailand), VIE(Vietnam)

SASIA(7)

IND(India), BAN(Bangladesh), SRI(Sri Lanka), PAK(Pakistan),
BTN(Bhutan), MDV(Maldives), NPL(Nepal)

EU15(15)

AUT(Austria), BEL(Belgium), DEU(Germany), DNK(Denmark),
ESP(Spain), FIN(Finland), FRA(France), GBR(United Kingdom),
GRC(Greece), IRL(Ireland), ITA(ltaly), LUX(Luxembourg),
NLD(Netherlands), PRT(Portugal), SWE(Sweden)

EU(30)

EU(15)

BGR(Bulgaria), CHE(Switzerland), CYP(Cyprus), CZE(Czech
Republic), EST(Estonia), HRV(Croatia), HUN(Hungary),
LTU(Lithuania), LVA(Latvia), MLT(Malta), NOR(Norway),
POL(Poland), ROM(Romania), SVK(Slovak Republic),
SVN(Slovenia)

NAFTA(3) NAFTA(3)

CAN(Canada), MEX(Mexico), USA(United States)

Rest of World(4) ROW(4)

BRA(Brazil), RUS(Russian Federation), TUR(Turkey), MAL(Mali),
ROW(Rest of World)

Source: ABD-MRIO (2018).

2 (Table 1)} Zo] 6370=(71el=7} £3h
3571 ez FA=HY e, &
ADB-MRIOE oAJo} 25728 Z3sla Q)
< dFHo= Helslal gle ofAlo} A Y
GVCsE A8l | 7P AgtehtaL & 4 ok

S, B Ao B2 FARFAIE
F(ISIC Revision 3.1)¢] Division 30-33 3%
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Table 2, GDP Structure of Electrical and Electronics Product by Country

(Unit: Billion Dollars, %)

VA V_GVC VAX
Country  Year V_D V_RT .

Amount Rate Simple Complex Amount Rate
World 2000 918.3 2.84 418.2 233.9 129.8 136.4 476.6 51.9
2017 1797.7 2.30 764.4 430.1 313.5 289.7 995.8 55.4
CHN 2000 47.8 3.94 25.9 14.0 41 3.7 21.6 452
2017 499.2 4.06 269.9 128.5 52.5 48.3 220.8 44.2
USA 2000 275.8 2.67 178.7 35.6 25.5 36.0 80.1 29.0
2017 356.1 1.84 237.8 46.5 2.4 39.4 102.5 28.8
KOR 2000 41.0 7.74 12.9 12.0 8.2 8.0 28.0 68.2
2017 135.8 9.46 31.1 39.6 35.5 29.6 103.9 76.5
JPN 2000 196.5 4.22 114.6 36.8 21.8 23.3 79.8 40.6
2017 128.7 2.64 49.7 29.2 26.4 23.4 77.8 60.4
DEU 2000 63.5 3.49 18.6 21.3 12.1 1.5 43.5 68.4
2017 97.6 2.87 1.7 34.2 25.6 26.1 83.0 85.0
TAP 2000 32.5 9.80 4.0 12.0 8.7 7.8 28.3 87.1
2017 89.9 16.04 5.1 16.2 37.0 31.7 84.4 93.9
IND 2000 48 1.00 4.0 0.3 0.3 0.2 0.8 16.2
2017 29.7 1.13 24.2 2.4 1.7 1.2 5.4 18.2
OE 2000 10.9 4.08 3.5 3.5 2.0 1.9 74 67.6
2017 28.9 4.32 7.8 9.2 6.2 5.8 21.0 2.7
MEX 2000 18.7 2.97 1.9 12.1 3.4 1.3 16.7 89.2
2017 24.7 2.32 0.0 15.7 6.9 2.1 24.6 99.6
A 2000 17.1 1.57 7.3 4.8 2.6 2.4 9.6 56.4
2017 22.4 1.29 7.3 6.3 4.4 43 14.9 66.6

Notes: 1. VA=V_D+V_RT+V_GVC.
2. VAX=V_RT+V_GVC-RDV.

3. Dependency of Value added Inducements=(V_RT+V_GVC)/VAx100.

4. Rate=Percentage of GDP.
Source: Authors' calculation by ABD-MRIO (2018).
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Table 3. Trade Balance of Electrical and Electronics Product by Country

F04 24 123

(Unit: Billion Dollars)

Balance 2000 2017
Country TEXP VAX Gap TEXP VAX Gap
CHN 2.7 -16.8 495 v 3,281.7 690.5 25912 v
USA -759.2 -275.3 484.0 v -2,370.7 -542.8 1,8279 v
KOR 283.5 153.9 1206 v 1,342.4 804.4 538.0 v
JPN 723.8 294.4 4294 v 323.2 495.6 1724 A
DEU 34.7 89.3 546 A 293.6 368.1 745 A
TAP 270.7 174.0 %.6 v 850.8 734.5 116.3 v
IND -36.7 213 58.0 A 219.8 -111.2 331.0 v
CHE 21.2 17.7 34 v 131.5 110.7 20.8 v
MEX 755 35.7 39.8 v 273.3 63.6 209.8 v
ITA =317 -41.7 10.0 v 0.0 -3.3 33 v

Source: Authors' calculation by ABD-MRIO (2018).
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Table 4. Properties of Electrical and Electronics Product GVCs Network

2000 2010 2015 2016 2017

Links(#) 3,306 3,411 3,500 3,368 3,524
Density 0.874 0.902 0.925 0.890 0.932
Average Degree 53.323 55.016 56.452 54.306 56.839
Reciprocity(Dyad) 0.813 0.844 0.877 0.869 0.890
Clustering Coefficient 0.972 0.982 0.988 0.986 0.988
Mean Distance 1.081 1.068 1.044 1.049 1.037
Hierarchy 0.579 0.525 0.563 0.552 0.560
Degree Assortativity -0.161 -0.134 -0.104 0.069 -0.100

Source: Authors' calculation by ABD-MRIO (2018).
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Table 5. Centrality of Electrical and Electronics Product GVCs Network by Country

2000 GVCs Network (62x62 Matrix)
Rank  Country Degree Closeness Betweenness  Eigenvector
In Out In Out
1 USA 0.934 1.000 0.249 1.000 0.005 0.610
2 JPN 0.934 1.000 0.249 1.000 0.005 0.516
3 KOR 0.902 1.000 0.247 1.000 0.001 0.241
4 DEU 0.902 1.000 0.247 1.000 0.001 0.226
5 TAP 0.902 1.000 0.247 1.000 0.001 0.218
6 GBR 0.918 1.000 0.248 1.000 0.003 0.205
7 CHN 0.934 1.000 0.249 1.000 0.005 0.195
8 CAN 0.902 1.000 0.247 1.000 0.001 0.171
9 MEX 0.902 1.000 0.247 1.000 0.001 0.157
10 FRA 0.902 1.000 0.247 1.000 0.001 0.142
2017 GVCs Network (62x62 Matrix)
Rank  Country Degree Closeness Betweenness  Eigenvector
In Out In Out
1 CHN 0.967 1.000 0.333 1.000 0.003 0.585
2 USA 0.967 1.000 0.333 1.000 0.003 0.466
3 TAP 0.951 1.000 0.332 1.000 0.001 0.390
4 KOR 0.951 1.000 0.332 1.000 0.001 0.351
5 JPA 0.951 1.000 0.332 1.000 0.001 0.274
6 DEU 0.951 1.000 0.332 1.000 0.001 0.161
7 CAN 0.951 1.000 0.332 1.000 0.001 0.134
8 GBR 0.951 1.000 0.332 1.000 0.001 0.093
9 MEX 0.951 1.000 0.332 1.000 0.001 0.084
10 FRA 0.951 1.000 0.332 1.000 0.001 0.073
Source: Authors' calculation by ABD-MRIO (2018).
sl olo|AHE] (Figenvector Centrality)
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Table 6. Power Centrality of Electrical and Electronics Product GVC Network

2000 V_GVC Network (62x62 Matrix)

B Negative Network(g=-0.9) B Positive Network(B=0.9)
Beta Centrality Beta Centrality
Rank  Country Sum Country Sum
In Out In Out
1 USA 7.467 7.033 14.500 USA 5.476 3.826 9.302
2 DEU 1.152 2.449 3.601 JPN 2.273 5.077 7.350
3 JPN 0.565 1.718 2.282 DEU 2.09 1.835 3.934
4 FRA 0.937 0.811 1.747 KOR 1.116 2.338 3.454
5 GBR 0.805 0.935 1.739 GBR 2.189 1.041 3.231
6 CHN 1.210 0.298 1.508 TAP 0.778 2.226 3.005
7 TAP 0.355 0.688 1.043 CHN 1.810 1.043 2.853
8 ITA 0.554 0.484 1.038 CAN 1.852 0.961 2.813
9 KOR 0.306 0.501 0.808 MEX 1.666 0.911 2.577
10 ESP 0.477 0.175 0.653 FRA 1.654 0.829 2.483
2017 V_GVC Network (62x62 Matrix)
B Negative Network(g=-0.9) B Positive Network(B=0.9)
Rank  Country Beta Centrality Sum Country Beta Centrality Sum
In Out In Out
1 CHN 6.666 4776 11.443 CHN 4117 3.599 7.716
2 USA 3.585 3.724 7.309 USA 5.234 2.162 7.397
3 DEU 1.039 3.09% 4,136 KOR 1.057 3.666 4723
4 JPN 0.701 1.874 2.575 TAP 0.385 4.221 4.606
5 KOR 0.360 2.197 2.557 JPN 1.483 2.742 4.226
6 TAP 0.157 2.250 2.406 DEU 1.408 1.921 3.330
7 FRA 0.795 0.688 1.483 CAN 2.105 0.274 2.379
8 GBR 0.852 0.361 1.213 GBR 1.369 0.257 1.626
9 ITA 0.491 0.534 1.025 MEX 1.078 0.543 1.620
10 CHE 0.214 0.633 0.847 FRA 1.065 0.458 1.522

Source: Authors' calculation by ABD-MRIO (2018).
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Fig. 1. Spring Map of Out-Beta Centrality (2000, 2017)
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Fig. 2. Concentric Map of In/Out-Beta Centrality (2000, 2017)
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