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=
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Freeman(1979)2]
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A2} AFH-&
Moreno(1932) 9] wEg YAE o] gl ARLE o] FaBAE FeHH XA
A eawy o A AL Ao Aol d.
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q
[e]

(Betweenness centrality) ¥} o] UEHITEA] ol
q

slol 7hg del deHe

A ATE N
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SE=
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£ xE 7 715E 2 B § Sl AA| R do
71 #qA L o] v &2 SAET
__L (1)
1Ny
D: Y=
o L A MNF

3.2 Hlo|E

= AFE sl AFsARig A Z9ES] Marklines
(www.marklines.com)®] 2017d 1€ 7159
who-supplies-whom Fl|°|E{E &-83}9it}. o] o]
Bl wlolas A AA AHgA Ao oF 4Tl B
HAE A2A A2, AF 7tele], 2494 59
EA o7 ER{ste] AFet Atk(Kito T, 2014).
# dFolAE who-supplies-whom Ho[E F]
M= Fo 224 H9x gA9 = dA F2

A

9l “gsto] F2ukall (SAIC-VW) 2 &7]Z 2npal
(FAW-VW), #F=SEHG-TOYOTA) S #F5+&

DHG—HONDA) 8] A1 (S-GM) 2 et =

(C-FORD), &H74dd(BHMC)% T3d27o}
(DYK) ¢} #o] 87H HAAAA B EIF EH AT
T AFsA ARl 7S ket 22 4G A
3 A AA 1000 AHsAHE Fa9H 7 70%
o’do]l Farol FZ& lom, FHolA AR
EFS AAEE dAE 1,20000 70 o] 2. wlebA
T AFAF AR YESY A B A AlA AFsAt

Ao Aubdel YEYAE motster S =
Aoz 7lEy. =3 20169 71E S 7P
et Al W AWEY, 5do] 19%, d¥

16%, B2 12%, &= 7% o2 Urﬁ}”v} U o]
s ﬂo}o}oq T AdTdME 7 vebie tEs F

N%thsaﬂﬁez¢ﬂa ﬂ-ﬁﬁ+¥ﬂﬂ
2 olels stelmeld A 8 AR 37
2314, Aelelol A neld A 8] SR}
10570 3 u‘ﬂ A, AE FHE aelelA 871 Sk
A, 737 BEAA NENZ Fus} BLHY. o]
Dl g ML F8 AFSAHE A
Ao AR % 91 Aol w AT HolHE

o ol g ERyE FFAA A od AZS ik

st 2 AlEel A AY] oAbl S
7FeAl SEUA %‘éx}%ﬂxﬂ o] VIES]A HE

FAAS] A (tier) o

S 2 ge A

1) 9 E(2018), 55 AEA A9 A4 EJl=s} g £

= AR, die A AT

(https://csf . kiep.go.kr/expertColr/M004000000/view. do ?articleld=30952)
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224 2R H 9 F= 8% F

2 FRY =& 7t
o2 713t (&7
HEYIRE 7HrLﬂE°Jﬂ —Er
o WA (symmetric) 7% $UdRE YEYA
(one-mode network) = W23}t

dH AZZE HEHZ EAdAe A aAel
A E AEStERE HEYA FHo A9 =
7b 23tElojok gtk web AR AATE U e
VA gk, 284 & Afele 022 FHT
B A ME Kim & Choi(2015) d7-9] &A%
(relational intensity) 73S &8st} 715
EQa ] ;G& ],od\;} IAS =2 ;q]x%oi /\1:5-_
A FulGA-FHFAA Tt BAANA Al &
AAREE AT oF Teksl] HOHH“
TFojdA] ek FEHAL] =Y A5E &
= Ao 7MY AFsAT & AFoA E&3t

.

rlr
>
3
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rl

it

dAe TEHAEC] sledEz £

HUEYZ 4

e A HEHZ9t 2L HEHZY bl

75} Qo) A G AYYRE Hete 5 g
. web] FFAA7E SARGA dEE ¥

Z %% 714 (the number of product items)E
Sl

>

1421 Ningbo
Shuaitelong Group< “33ste] Z2ubll (SAIC-VW)
9] 47}A] A}kl Ashtray, Console, Storage bin,
Cupholdere} 2 d] 7H4] 352 &3t} 97]4
Storage bine AT EW Lavida &3 Touran
Ao BF FaEe AE ¢ 5 e, oldd A
T+ 5 /‘}okol gebd ¢ lonE, A7 e %—Ter«]
5ot th. wEbA Ningbo Shuaitelong
GroupO] Aol Z2uPAl(SAIC-VW) el THAl 714
TEE wEote loln, 9274 =e b7F " o
o} vl7EA 2 Ningbo Shuaitelong Group2 Al
U71AF FZ28Pl(FAW-VW) & oAl 71A] ap o]
Al 74 BEEE $E351H | Ashtray®t Cupholder

Shuaitelong

2E3 Xt
Ashtray Skoda Octavia
Console .
. Lavida
Storage bin
Cup holder New Passat
Storage bin Touran
REZ A
Ashtray
Audi A4L
Cup holder
Ashtray .
Audi A6L
Cup holder
Ashtray
Audi Q3
Cup holder
Storage bin ccC
Cup holder Magotan
Cup holder Sagitar

(23 1) ezzEel 53
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40%E AA8t= 2 2% 94 Autoliv(Shanghai)
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+ seat belt® 37 @t ot

54 =59 dZ4FA] Ave A MEYA
WellA okl A A AGHAE Bhet e A
= 9uigtt, meiA tE 7199 9 gAEA

THUESNIE Al ‘ﬂ‘i

AadA e ol FHEEA

HoFn (19 3)& HEHH
SR

tol A2AEE F71e VE

mln Y,

ol

AYSHT ®48A H1Z 20194 22



SEY ARt S= HX SBUENT 24 2 HEHZ S} HELE HEYF vl

®703.

®668

@703
2

1.
@668~

ZESIHT ®4sH H1E 20194 2%

o=

115



o
ot

(F b) ofofn} M= F IH HEYIM SFUM AZSHA H|D(1-10=247HK])
A A AA7=
¥ [ Wz 7194 HESIY Wz 7194 HES =9
44544 44544
1 5 Autoliv (Shanghai) Vehicle 7 5 Autoliv (Shanghai) Vehicle 54
Safety Systems Safety Systems
Takata (Shanghai) Takata (Shanghai)
2 | 104 Automotive Component 6 104 Automotive Component 46
3 | 230 Yanfeng Key (Shanghai) 4 98 Shanghai Hyundai Mobis 31
Automotive Safety Systems Automotive Parts
Shanghai TRW Automotive Yanfeng Key (Shanghai)
4212 Safety Systems 4 230 Automotive Safety Systems 21
Autoliv (Nanjing) Vehicle Shanghai TRW Automotive
5 4 Safety Systems 4 212 Safety Systems 24
6 | 224 TRW FAWER Automobile 3 994 TRW FAWER Automobile 94
Safety Systems (Changchun) Safety Systems (Changchun)
7 | 168 Dongguan.Hiros;awa 3 33 Beijing Shijin Automotive 17
Automotive Trim Components
8 98 Shanghai Hyundai Mobis 9 4 Autoliv (Nanjing) Vehicle 16
Automotive Parts Safety Systems
9 33 BemngCShUm Automotive 2 654 Toyoda Gosel 11
omponents
10 7 Autoliv 9 641 Shanghai Toyota Boshoku 10
Automotive Parts
(Z 6) oflo{n} A= F 74 HIEYIM SFUA AMSHA B|m(1-10=27HK])
A &A AARE
&9 | s 7149 YER2Y (W3 714 SECEE
AR A4 M FAA
Autoliv (Shanghai) Vehicle Autoliv (Shanghai) Vehicle
1 5 Safety Systems 0.315 5 Safety Systems 5.333
Takata (Shanghai) Takata (Shanghai)
2| 104 Automotive Component 0.296 104 Automotive Component 3.826
Yanfeng Key (Shanghai) Yanfeng Key (Shanghai)
81230 Automotive Safety Systems 0.23 230 Automotive Safety Systems 3.011
Shanghai TRW Automotive Shanghai TRW Automotive
4| 212 Safety Systems 0.23 212 Safety Systems 2.612
Autoliv (Nanjing) Vehicle Shanghai Hyundai Mobis
5 4 Safety Systems 0.201 98 Automotive Parts 1.693
TRW FAWER Automobile TRW FAWER Automobile
6 | 224 Safety Systems (Changchun) 0.184 224 Safety Systems (Changchun) 1.435
Dongguan Hirosawa Autoliv (Nanjing) Vehicle
7| 168 Automotive Trim 0.134 4 Safety Systems 1.376
8 | 184 HUAYU Automotive Systems 0.122 33 Beijing Shijin Automotive 0.888
Company Components
9 7 Autoliv 0.116 7 Autoliv 0.64
10 | 106 Takata Corporation 0.116 106 Takata Corporation 0.571
116 ZYSIHT ®4sA H1E 20194 2%
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SE2Y dRtAL F= HX 5

HUEYZ 4

Al HEH 9 2T T

HES39 bl

AL 111, A AR 41.3352 HE T+ SolstA (G 8)ellA AA UESH A A4%
HAERT dA3] =}, 1199¥0] AQAA WESHY T UEHA AAFALS vlual BH 49 1~15
AqXE F 7 AR BT A fAsA & A7 BE uia ok A8 AS we A
Bk A4S AQEA WS o golen & 5 9 AFUHS RE wTIb ke ARFAYS R =
o ol 119%1°] BHMC# A&EANE sta 91 =g ddd o, Be I 2 #& ddsdds
oE 1370 Al 2270 5, F 110U He B2 Z2te vl 92 dASAAE S 2t wug A4
RES FFSD ] 2ol o gl Han, A9 597 2 $EA A
(Z 7) QlHZlojet 2HE F 7] HIEHIM SFEM AZSAHY v|m(1-152=271K])
A #A QA=
Y | vz 7194 HEZJAN | M3 7199 ER=SETRE
A4F44 A4F44
1 97 Shanghai Délco Electronic 3 119 Yanfeng AV1steqn (Beijing) 11
Instrument Automotive Trim Systems
. . Changzhou Xingyu
2 165 Delphi Group (China) 3 280 Automotive Lighting Systerms 38
. . Changchun FAWAY Visteon
3 194 Magneti Marelli S.p.A. 3 260 Automotive Flectronics 31
4 199 Ningbo Jifeng Auto Parts 3 17 Beijing Haélﬁrﬁutomotwe 26
5 | 211 | Shanghai Sunlight Enterprise 3 370 | Ningbo Fuerda Intelligent 2
Technology
Changzhou Xingyu Shanghai Yanfeng Jingiao
6 280 Automotive Lighting Systems 8 488 Automotive Trim Systems 20
7 303 | Daimay Automotive Interior 3 97 Shanghalu D?ICO Electronic 17
nstrument
Ningbo Fuerda Intelligent Faurecia (Changchun)
8 370 Technology 3 310 Automotive Systems 17
9 374 Ningbo Shuaitelong 3 110 Tianjin Poog Sung 17
Group Electronics
10 46 Continental AG 2 374 | Ningbo Shuaitelong Group 16
. . Changchun Hongde
11 63 Hyundai Mobis 2 268 Automotive Lighting 15
12 67 Jiangsu Aoliwei Sensor 2 624 | Guangzhou Intex Auto Parts 13
Technology
L . Gentex (Shanghai)
13 | 110 | Tianjin Poon Sung Electronics 2 324 Electronics Technology 12
Dongguan Hirosawa Beijing Chengshan Taike
14 | 168 Automotive Trim 2 9 Auto Parts 12
15 | 184 HUAYU Automotive Systems 2 693 | Guangzhou TSK Auto Parts 12
Company
HYSHATL ®482 ™12 20194 22 119
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Aefsta ek, whebd opal A A Fell A A
71okbEAl7t obd vhe A Als Adste
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™ BAT
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H

ojfrt} Qlegoldlln AZFEE 13
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&

3L
o

A

SEEA AMSAHY =L (1-15=277HX])

A 2A A4 =
9| ¥z 7197 HEHANAY | W 7197 HES 294 ¢
AAFAA AAFAA
1 303 | Daimay Automotive Interior 0.157 119 Yanfeng .Vlsteqn (Betjing) 41.335
Automotive Trim Systems
. . ) Beijing Hanil Automotive
2 374 Ningbo Shuaitelong Group 0.157 17 Trim 9.682
3 97 Shanghai Delco Electronic 0.157 9 Beijing Chengshan Taike 4 469
Instrument Auto Parts
Changzhou Xingyu Beijing Samlip Automotive
4 280 Automotive Lighting Systems 0.157 31 Lighting 4.096
5 370 Ningbo Fuerda Intelligent 0.157 110 Tianjin Poor} Sung 3 368
Technology Electronics
6 | 165 | Delphi Group (China) 0.143 11 | Beling Daeseung Precision 1.490
Auto Parts
. . . Beijing Duckyang Chongche
7 211 | Shanghai Sunlight Enterprise 0.134 15 Automotive Parts 1.117
. . . Beijing Hyundai Mobis
8 371 Ningbo Huaxiang Electronic 0.131 19 Automotive Parts 1.117
Gentex (Shanghai) . .
9 324 Electronics Technology 0.131 63 Hyundai Mobis 0.374
10 | 260 Changchunl FAWAY Vigteon 0.131 67 Jiangsu Aoliwei Sensor 0.372
Automotive Electronics Technology
11 | 384 | Shanshai Anfeng Auto 0.131 16 Continental AG 0.372
Fittings Factory
12 | 199 | Ninsbo Jifeng Auto Parts 0.117 97 Beijing Nifco 0.372
Co., Ltd.
Magneti Marelli Denso Group
13| 194 SpA. 0.117 49 (China) 0.372
14 | 319 | Taurecia (Changchun) 0.091 51 Gentex Corporation 0.372
Automotive Systems
15 | 964 | Chanechun Fawsn Changtal | o o7 | 105 | QMR Automotive Beijing 0.372
Automotive Plastics
120 ZYSIHT ®4sA H1E 20194 2%
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(Id 63 (2" D& AMEAF YEHZIH, 8

i=
o
ot

(a¥ 6)3 (29 7)& A5 xEd 135(Shanghai
Yanfeng Johnson Controls Seating Co., Ltd.),
451(Shanghai Yanfeng Johnson Controls

N RAA T3 FEFGA Y 90/ AR A Seating Co., Ltd.), 461(Johnson Controls
o glon e FHe el &she AlEFS F 43 Shanghai Yanfeng Co., Ltd.), 478(Shanghai
Z50] g3t} QegolEg FEY = %%LOS A7F  Interier Jiaoyun Automotive Parts Co., Ltd.),
o A, 9 QAR FEHe FFUENZL 479(Shanghai Jiaoyun Automobile Fine Blanking
g et MEH A7 §A FXH e A 0., Ltd.), 481(Shanghai Jixiang Automotive
gelgk 4 9tk Roof Trimming Co., Ltd.), 482(Shanghai Kuangda
(£ 9) AMEMED HHE F 7 HEHIOM LA AZSAM Hm(1-15T27HX])
A &A A47=
9 | = 7199 HEH AN | HE 71949 HES 29 A
A4544 A4F44
Shanghai Yanfeng Johnson Guangzhou Huade
1 185 Controls Seating 8 686 Automobile Spring 119
2 | 199 Ningbo Jifeng Auto Parts 3 712 | Wuhan TS-GSK Auto Parts 98
3 | 375 Ningbo Shuang%in Automotive 3 637 Ningbo Toyota Boshoku 76
Parts Auto Parts
Beijing Johnson Controls Guangzhou Imasen Electric
4 22 Automotive Components 2 687 Industrial 63
5 | 170 Faurecia S.A. 2 717 | Wuhan Imasen electric 55
Industrial
6 | 193 Lear Corporation 2 22 Beijing Jphnson Controls 40
Automotive Components
7 | 202 Ningbo Tuopu Group 2 656 | Toyota Boshoku Corporation 38
Yanfeng Visteon Automotive Trim Guangzhou TS Automotive
8 |23l Systems Shanghai Company 2 692 Interior Systems 38
9 |51 Faurecia (Shanghai) Automotive 9 624 Guangzhou Intex Auto 37
Systems Parts
10 | 461 Johnson Controls Shanghai 9 986 Chengdu Fgurecia Limin 929
Yanfeng Automotive System
11 | 478 Shaﬁﬁ?ﬁgiat\:eerpgi(;yun 2 34 | Beijing Yongsan Auto Parts 22
Shanghai Jiaoyun Automobile Shanghai Yanfeng Johnson
12 | 479 Fine Blanking 2 185 Controls Seating 20
13 | 481 Shanghai Jixiapg Automotive 9 546 Nanjing Yanfeng Johnson 18
Roof Trimming Controls Seating
14 | 489 Shanghai Kuangda Automobile 9 61 Johnson Controls Shanghai 16
Textile Yanfeng
15 | 621 Guangzhou Br}dgestone Chemical 9 17 Beijing Hani} Automotive 15
Products Trim
122 ZYSIHT ®4sA H1E 20194 2%
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Al HEH 9 2T T

HES39 bl

Automobile Textile Co., Ltd.) =22 7% S-GM, < #Zo] AgjF oz "oja] glow Azt 44 %7
SVW# gEHo® Adfstes TaFdASelIth of  weel S-GM, VW g5 o2 Adshe o
B2 BT Astold] Asta glon, HEE GMB HAES BE 9 S-VW, FAW-VW Z-5 A
VW] g2pAkel SAICE] AlEAtelt), AlERES A e FadAe © 3 X W gtk S v A
F3717F A7) ol FRHATE HIAGA <} A Aol Sle= AAA L B Adste 3] A=
oz wel BolA 9 A% BRUL wol ¥ e Ade $UF YA Adste Ant
Ao HB2 FadAse] HAdAE e 4 o detolgtn & ik
stolo] flA8ta e AR FEAE F vt ©] (F 9olA AHA ES A AAFAES &
(E 10) AEXNZED tHE F 7] HIEHIM SELH AMSAAM B (1-15F27kX])
A &A AAZ =
=9 [ ¥z 7194 HEH AN | HE 7194 HEH 2 A
AAFAA A4
Ningbo Shuanglin Automotive Shanghai Yanfeng Johnson
1] 37 Parts 0.215 185 Controls Seating 13.458
Shanghai Yanfeng Johnson Shanghai Kuangda
2 | 135 Controls Seating 0.189 482 Automobile Textile 8.886
3 |45 Faurecia (Shanghai) Automotive 0182 A78 Shanghai Intier Jiaoyun 4,005
Systems : Automotive Parts :
Johnson Controls Shanghai Nanjing Yanfeng Johnson
4 ] 461 Yanfeng 0.182 546 Controls Seating 3.718
Shanghai Intier Jiaoyun Adient Yanfeng Seating
b | 478 Automotive Parts 0.182 501 Mechanism 2.479
Shanghai Jiaoyun Automobile Johnson Controls Shanghai
6 | 479 Fine Blanking 0.182 461 Yanfeng 2.353
Shanghai Jixiang Automotive Shanghai Jixiang Automotive
T |48l Roof Trimming 0.182 481 Roof Trimming 2.290
8 | 489 Shanghai Kuangda Automobile 0.182 151 Faurecia (Shanghai) 9178
Textile : Automotive Systems :
9 | 199|  Ningbo Jifeng Auto Parts 0.130 | 479 | Shanghai Jiaoyun Automobile | 35,
Fine Blanking
Yanfeng Visteon Automotive e
10 | 231 Trim Systems Shanghai Company 0.111 106 Takata Corporation 1.239
11 | 170 Faurecia S.A. 0.110 | 375 | Ningbo Shuanglin Automotive | 4 g3
Yanfeng Visteon Automotive
12 ] 193 Lear Corporation 0.110 231 Trim Systems Shanghai 0.828
Company
13 | 202 Ningbo Tuopu Group 0.110 |56 | Shanshal Brose Automotive | gop
omponents
14 | 106 Takata Corporation 0.091 572 | Shanghai Jiao Yun Group 0.826
15 | 452 Faurecia (Wuxi) Seating 0.091 588 Sitech Dongchang Automotive 0.896
Components : Seating Technology :
HYSHATL ®482 ™12 20194 22 123
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Automotive Interior2| 73

2 Akeke AR S-GM, S-VW, F-VWel % 674
25 g 7HA] EETE FES L 92 Magneti
Marelli S.P.A%E "RRPIAZ F-VW, S-GM,
C-FORDY % 57 2] dolt] &
S 7] FETE dESk 9 =

YES ZoM AAFTAEL 3, Hﬂl%ﬁ*é% 0.157
% 0.117% A9l Baso] AT A2%

A A A F5 TRV A7) wEd S
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Analysis of the Supply Network of Global Automakers in China:
Comparison of Transaction Network and Tie Strength Network®

Kok ok EE T ]

Ahrom Kang™* - Joongsan Oh*** - Dong-Il Jung - Wonhee Lee

Abstract

This study aims to examine how the centrality of a specific node (firm) changes when tie
strength is reflected in a link (buyer - supplier relationship). By using actual transaction data,
we researched eight global automakers (SAIC Volkswagen, FAW Volkswagen, GAC Toyota,
Guangqgi Honda, SAIC GM, Changan Ford, Beijing Hyundai, and Dongfeng Yueda Kia) and
various suppliers who have entered China and supplied them with several items. All of eight
automakers are joint ventures with global carmakers and Chinese state-owned enterprises

We have examined how the degree centrality and eigenvector centrality change in transaction
network and tie strength network of the airbag, interior, and seat-related product categories.
As a result, adding the tie strength to the transaction relationship would increase the value of
degree centrality or eigenvector centrality in all product categories in common. This is quite
different from existing research that only considered transaction networks. It also confirmed that
Korean carmakers have strong ties with their suppliers in all tie strength networks. The reason
for this is that Korean suppliers have been in business for a long time with customers in Korea.

This study has significant meaning in terms of understanding the dynamics and network
structure of the actual supply network of automobile industry considering the tie strength, but
there are limitations due to the data. First, we measured the tie strength with the number of

product items because we were unable to figure out the sales between buyer and supplier. Second,
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we could not grasp the tier of the supplier and the transaction relation between suppliers in

the data. Therefore, improving these limitations in future studies will allow us to analyze

supply networks closer to reality.

Key words: China automotive industry, social network analysis, valued network, centrality
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