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RESEARCH ON THE STRUCTURE AND EVOLUTION OF INDUSTRIAL PATENT COOPERATION NETWORK
——TAKE CHINA'S AUTOMOBILE MANUFACTURING INDUSTRY AS AN EXAMPLE

Abstract: [Objective/Significance] It reveals the changing laws of cooperation clusters, cooperation regions and cooperation
models among industrial innovation entities, and provides a reference for improving industrial cooperation networks research and
promoting the development of industrial cooperation and innovation. [Methods/Process] Based on Co-application patent data,
this research analyze the structure and evolution of industrial patent cooperation network from the three dimensions of applicant,
applicant region, and applicant type, revealing the changing laws of cooperation clusters, cooperation regions, and cooperation
modes among industrial innovation subjects. We also sort out social network analysis indicators, and establish an industrial
patent cooperation network analysis framework. The network structure analysis perspective includes network scale, component
relationships, and cohesive subgroups; the network evolution analysis perspective includes applicants, applicant regions and
applicant types. [Limitations] It does not integrate industrial patent transfer and licensing cooperation data, and lacks in-depth
exploration of text semantics. [Results/Conclusions] Finally, take China’s automobile manufacturing industry as an example
for empirical research. The patent cooperation network of China’s automobile manufacturing industry has been expanding but
becoming sparser. It is dominated by the dual cooperation of enterprises. The Yangtze River Delta has obvious agglomeration.
Innovators should make use of their own advantages in scale, type, and region, look for opportunities for cooperation and enhance
the overall competitiveness of China’s automobile manufacturing through cooperative innovation.

Keywords: Co-application patent; patent cooperation network; industrial cooperation network; automobile manufacturing
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——TAKE CHINA'S AUTOMOBILE MANUFACTURING INDUSTRY AS AN EXAMPLE

TR . LM I 802 AT A, 1805 54 %, 26% . 3K, 208 N, WHNESELF
U 5 821 IRGHE, Hpilk, k%EBR. F B sy il 5821 4. 5174, 112 4, 4 4.
WEEAAT . ALSEBIME . AN NS5 R 511 % 140 4.,

2 ‘ : : ‘ — 4000
Fovigl] PR ERR | AEECHE | R
181
3500
16
3000
141
++
ey ~ 12500 &
5 12} u:
e
gz 1) 2000 33*
E i
w08} 7 e
N 1500 47
06
41000
041
ol - 500
‘ ‘ i
2000 2005 2010 2015 2020

EFHIER - - AETE

3 PEREREWV TN RIFEBBIRE W BB

W 1) RZAEFEEEGEI 2001 4EFFLG; 2) HEITFREA 10-18 AN H ARSI, K 2019 48 9 HIG & FIEER{L
%

Fememal® o ©
?ﬂ"*lfi%?ﬁ’l@ﬁ/'ﬁ”‘n q4 o
o

¢ [ ;L/t/‘h1tg§ ;%&070
| Hv:\ \ zﬁﬁﬁ%ﬁ}ﬁﬁﬂgz\@ & %
jli}}i g Jﬁé‘%%ﬁfﬁﬁ[ﬁ“?

2 OT»Q\(

O

Mﬁﬂ AT 2 i)
ﬁﬁiliﬁf&‘?ﬂf@ﬂﬁg ﬁﬁﬁﬁ:j

'&ﬁﬁg/ﬁﬂ '

I 4 G
°
o SRR g >
. © L
o
6 o 5 o ©

4 PEIREFEW T RIFEIERL

TECHNOLOGY INTELLIGENCE ENGINEERING
2022 - 55 8% - 538



PSESZE S8 SCIENTIFIC AND TECHNICAL INFORMATION ANALYSIS

(2) HHEANGTEMLSLA T

ol R o RS i g A
ATl T IRGEL R VERGE . di3g 2 Wl
R L A e L e O, L
Feveiik 92.68%, HITE NIl . REREAL
FHIFEALFIAN O3, 2R e AR R
o 3 ) 3 e 8 R LA e A A
SeAHE

&2 PEAREGIEWVEF RIBEEERTRRINT

. AL STRVIvE - e
2H 2R 4 KT
— 4 5395(92.68%)  All; KEFER; RHF
o Bl AN
=554 309(5.31%) ikﬂk;\jﬁf?ﬁéfi; Flr
A A
— 36(0.62%) lk; KREBERE; FBHIF
4
et sfin A
Tt 28(0.48%) ks ASA
Vawin::l 17(2.92%) ol A
ool 18(3.09%) Wl A
J\TEH 7(0.12%) Mol AN
Juedl 6(0.10%) fols A
HoAt 5(0.09%) Pl A

(3) HIFNEIEMSEESR TR T

LGEFZIBL RIS TEN BRI AR LRI
o R A ARl 2 RS R R 25 DY A
Moo EE, W3k 3 s, —PABIRE R E
Wty AR~ w CLUTR SRR “EHEEE” ) hE

=,

H,

doi:10.3772/j.issn.2095-915x.2022.03.008

M S VERER, A8 HIR AR e —— %
Eiiaw, EREENGEERY, GENS
AR PR E B T e TOE IS
R R RA RS, SR AFRINSELRF
¥ PCT LF, SFGUSROEHZEL | 2T
WA RV R AR B R S5 1E
X GOE T A ) A AR, BVHARE VRN R 2 E)JF
TBmUIEVE. R A BR A =] (L
TEIER PR ) S EE) AR, HT
MERHIERRS, THGENSRYEBILT
fRHIEG, HAAVER R LI 25153 23 7]
F, X5 E)E SRR 5, %
AT NREZNE | ENRA T R BB A2,
B bk, SEHsR k. ZRBIERK
CREBAR AT (LUF R “KE54E" )
B EEREE, REREN SRR R
%, SRR E AL A E A IR
2w CLURERR “REHREERE" ) | iEE
Reg, BRRY A F WRELL B G FE R
BrABR AT CLURRFR “ E#EHAE" ) AER
SEREE, HAEXRIEEZ, AR
FEMARAT, FleRy. BRERERY,
TR B TR L BRI
o Hob, RZREM B ZERLS T A Y
RAGZETEM (AN SRy i — 717 F 2R
MW" ) o

&3 FEAREFRGELENRIBEMERR TR (RREERRBERFF)

LR SO VR S5 EER T ONEI ST AR VR A GEL R R AT
eV hE HIZE By AR A wl SRR A 19964F 104 502

F 3t ey A R 2 w) 5 AR AR 19954F 96 324
iV SR 4 €] (RUATRIFEg (i AUN 18624F 78 1211
HER AR ey AR A W SR 19844F 74 365

TECHNOLOGY INTELLIGENCE ENGINEERING
2022 - 58% - 53



PSR G EMN RS SEWHR

LARESZEHIE L S

RESEARCH ON THE STRUCTURE AND EVOLUTION OF INDUSTRIAL PATENT COOPERATION NETWORK
——TAKE CHINA'S AUTOMOBILE MANUFACTURING INDUSTRY AS AN EXAMPLE

HAth & RS VRIS SR BRI AL L 4%
YL I A PR A F L ANl R R
RS | CLUTFfifR “HMIFE” ) | #iLaes
BUB AR A B 28 W) R 2 O TR A S R Ry
MRovm] (LURRFR VLR E" ) 5.

2.2.3 FESFEHIEVEN SERNZ BT

(1) HiE NE1EMZ L

R v ] 95, 2 o) e ol 2 A JE IS 2 R 5 4
I 2% 1) i Ak 3ok #2443 4 1996-2010 48 (1996-
2003 SEAL— M EVEL R, B HIFA 2004-2010
4E) | 2011-2017 4, 2018 4EF A =AMfja) B,
I S TR BL, TESE—PrEe, Mgy s
BHGELED; B9 B, s
%, ERBEEE, WEMBEARKY X; %=
BB, s AL e, HE—mH
BB, IZIMERAE 2011-2017 SESZBLGED 7K
HH# 4 1T, DA 1996 SERA, Z-F-X AU
Hi 16.44 4 ICH] 34.12, FILFIEE RN
W%, BYEHIIE, MZEERISE0.01 3,
SRR AR IR AR AR, PR IR IR R,
K ENR R T RS Ve 28 0 ) B 58
MREEAR T

A B OB R AR T WA,

1996-2010 4F

AN HE
L R

|.qﬁxs\{|_saﬁrﬁvﬁg:.='\ e

2011-2017 4E

5 hEREFBEV KM BRENHIEASENSE

—BrBe, AZOBERLL R 2R NS
P F LR, SRR AN, TH
B 74 R N SN, SESRIYA
PCT L H|, WEm. & B, ZOsk
PAbIEAE B AR R0, mERENS
VEX G bR 5 My 28 w) Ab, IR AL4E b 5L BHE
VO A Jb R R G TR A R
] KRN A TE SRR & HLSr A F)Ab,
WAL K2R R A E IR K. BilgR
. HMFEE . VTR AR R B T R A
VEWEC hiR R, =B, BORHEL Bl
B, WK eRENE, BiFREN
BAEX R BRI A A A, IBAFE L EHE R
B AR AR Bl RS KGR EMN
BAERT GRS Mo A w4, IR AL v AR EL
FEHRRERBIAE RS MR R A R
AL HESEE T B A IR 4 R R I B &
FIE VBB ATEER WL B, LTl 7E 55— |
F= BN TR EERIERS, WHIRERE
5 B B & i A A T R, R HETR
FAEE . BRI R, KR4 |
SIS I B R, B P EA A
LM R A R 9 265 HR A DY A A O B

/

"~

2018 4EE 4

TECHNOLOGY INTELLIGENCE ENGINEERING

2022 - 55 8% - 538 107



PSESZE S8 SCIENTIFIC AND TECHNICAL INFORMATION ANALYSIS

doi:10.3772/j.issn.2095-915x.2022.03.008

4 PEIREFE W SR ERE M RIBEASEMNSE SN E

ek B TR % X IR WE O CPHME mumikie CPERERRY
1996-2010 4F 198 380 16.44 0.019 1.826 4 0.766
2011-2017 4F 493 1220 38.02 0.01 3.399 12 0.811
2018 4EFES 312 335 34.12 0.007 3.961 9 0.643

(2) HiEAMIS A TEMI S L

125 21 A ER R, & (X, 1) W
GVEL R4 0374, N 69.35%, B (X, 1)
HYELHFIN 1 784 #F, N 30.65%, MRS
VER 2. ARYEHIE NGIERRWE LRI HIEA
SR A VERILE , AEX o4 (X, ) WETE,
HANEEE (X, 1) &1,

M 6 F1E s W LULBL, 55 BB S — .
=BT RFER O SR B
M EP R 3w A I 06 1 | o8 E O 53 A B
LHEVEREDL, A EVER S LR | WL
I RAE. BB, BREEEERR 16 MY
F 294, g, W, TR R AEZ M4
AR DR B NSRS, T R 48 ) S VEAE IR B

Y

1996-2010 4

2011-2017 4F 2018 4EE 4

WGERE . B WL TLIRI K E MOV A
Wrode, JEsCEWIE . AR, W, wde, )
RERFIERESIE, 2/ Wb, )RR
OPEM A . 5B =B, WL s
BET IR, TARERE L, SEL I35 AR
TR WAL Z AN EER R, 0T siLL
B TR R, BERAEZNBLS L,
ZH WAL SRR R, BMARE, Ll
WHL . TLIR LA AL RS T ARAEM LS R 2 fs
ooy, EIR. 2 iR e, i)
B ORI AR T, A5 R0 2% Fp Iz o A
SACE, BT, HON. StNL =L NSNS
MTERIZE AL TGN, AR BRI 547
HUMEIZET R A .

I

B 6 RENREFIE L B RE R RIBEAIE S EMNLE
x5 PEAEFRGVEMBRETFRBEASE (K. W) WIMGHERSLEL

N==3 N
e WRBIEL o e (T ) B A EERIS (M)
1996-2010 $ 390(80.75%) 93(19.25%)
2011-2017 515 2 144(69.52%) 940(30.48%)
2018 4EF A 1 503(66.68%) 751(33.32%)

TECHNOLOGY INTELLIGENCE ENGINEERING
2022F -85 - E3H



PSR G EMN RS SEWHR

LARESZEHIE L S

RESEARCH ON THE STRUCTURE AND EVOLUTION OF INDUSTRIAL PATENT COOPERATION NETWORK

(3) HIE AR SEMZ L

1E 5 21 HEE1EL R, M2 b &1EE
FIA 5071 1, Lk 87.11%, Ak 5 HABZE R
HANRETELFIh 750 1, (HH12.90%, HRAE
RS NSV ER R LR ARG EML

WK 7 5R 6 wTLLEBL, £k, @&
WFEEERERRL ., NMANGVE, SERIREL
HEERRE—; B0k, Ml RBIi&E
MBI T 8 £, Mk SRR A
VRS T 765, Al REBERSFHIFRALN

——TAKE CHINA'S AUTOMOBILE MANUFACTURING INDUSTRY AS AN EXAMPLE

EERBNER, IR EBA S DN NAEIZR B
HBLETE; SB=B, Brdnlk 5REBEALAN,
Al 5 HAB R o i N SRR Pl %, A
W EREZERREET 2%, FFHAML 5P
KARIEZ BB E R BHOkE, iz
) SRR M P — B b O E, K%
Bete, BHIRRRAL . HLEHIMER . D ANFEAR S
Frootk, Z2EREMR, AR, Mgz
)97 R PR S, RWIAS IR SR HiE A
FYEFAEYI.

FHEL L

2018 SEEA

2011-2017 4F
7 RESREHE VBN EEF BRIFALBEEML

1996-2010 4F

&6 MEAREFBIWENBREFNRBEAGEERIR AL

BGE 19620004 ;_;3%%( P i%( it
HER GYEGFEL/ (A M) ) GVELFEL /(1)
Al - £l 339(70.19%) 2 736(88.72%) 1 996(88.55%) 5071
Al - REREAL 86(17.81%) 197(6.39%) 212(9.41%) 495
Al - BHIFEAL 7(1.45%) 53(1.72%) 31(1.38%) 91
il - A~ A 50(10.35%) 82(2.66%) 6(0.27%) 138
Al - BRI 0(0.00%) 0(0.00%) 4(0.18%) 4
Al - REFERSE - BHF AT 2(0.41%) 15(0.49%) 4(0.18%) 21
Al - REHAL - A 0 1(0.03%) 1(0.04%) 2
Bt 483 3084 2254 5821

T DB Ml kLB BHIFEAAL ALSCHITR AN S Rl 5 AR, Bl s, £ 28 B Gk 16 FhEVER,
SRR 0 BIBGURTER bR

EALHT, AL T E5eIF R il
(1) w2 F) SR BTG 3

2.3 WHARBER

e R ARl T RS PR R 2R 2

TECHNOLOGY INTELLIGENCE ENGINEERING
2022 - 55 8% - 538



PSESZE S8 SCIENTIFIC AND TECHNICAL INFORMATION ANALYSIS

B, AU R AR B A O BT, HH I
NEAEREA )R, I HAER 2B FHIE
sl 2 [ e, BHFBER 2 SRR EAR
i, BB IEE, ARTFLKITk R i
WA MBACAE = RE AT IRIE, PHIFBERE
WA AAFRIRG I, BUFafettr G, e
SCREFIF AL, B SR B ] SR 4R T
FEHIX A ERIHRE Sy EER M, Rt
BUP S BRI RS, BURESRE @l b X
SRR ORI 25 55 B SR BRI B 8530,
DCE MBI BLE], A AE 0l RIS
PRI 51 SR s Al 8] & Al 56
FRICZE L2 S All, fif AU (i
fEEEI, BTHlESE ) AEARMS AlkA
PGSR AR T B S L R TR B SR &
VEORPE, RUEF BT IR SR . BBl
REERHAL; 207 B LR B EN SRR
F, EAERE SR, hnambhE A, it
PRl A VERIZE LR

(2) HRERRZEREL LRI EEMZIE
TUMEHZE, i, R27%E, RS
BRI ORER, B R, HAE
HEANLRER AR 32, 2Btk . J@% kA,
Al AR N 2273 AR i 2o A SRIR 2A w) A i
MR, ALV PR, LU R,
55 SRR TR A R ] B N AR A
FrrbEA A S FIGE R, LA, SRk
SEAR I RIZEMT R R . TR /NELA L 8 FE
K GRS S AR R, A EIUE Al
ZIEAEE A AERE R, AFITF A A%, K
RAAA TN GRS, AR
RGO EBMZE RS, YA LR

TECHNOLOGY INTELLIGENCE ENGINEERING
2022 - 58% - 53

doi:10.3772/j.issn.2095-915x.2022.03.008

PR 5575 T A s 11, A B R /NS
Al BB BT, 455 A A R AL A TR |
e ZIAE FH LUR v NS b i RS g, ™
M EEPE . BEEIE L ORI AR Fhia BT AR
SR, P ER GRS AT R R
BIE,

O3 ER AR LRSS
WL, L8, 7R, dLsCAo A sy, Hb b
g, WL VLR — BRI S VR R 2% 6 0
=, FHAEEEY, 52, 'R, Wt b
R SRR AT LRGP 21 1 s U0 R
HEH S K= MM A EFE L, JLat,
JARI) SRR R B S ATE R R, R BLEE
HARHE. ZOE1E A i B R s AT, 124t
T2, FEHEERARAR, Eha
SETERR, HEETT S ETERTEVEHIN
AN T B AT A I L S RS S S A 1
TETTARAHET . FRARHIESA T, #EmRa
HUEANL A SRR RS s e e, 9
TBOAY, FREH AN SRR, ZoE
Oy BB R AR DI S |G T, Al s po iR 45 45
HETIE R A ERRSES IH SRR, fedEA
(148 0y B Sl A VR QT , T R N TR Pl R A
WS VERIETR M, SR e I Pl ) R
h3Ed .

3 458

AT A RS VR S BT HESE,
MHTEN HIE A, AR = AN
BT & R AR E5 40 S A BT, ZREr
LY R A M S SRR AN R
Bt AR e, JELLrp I PRl k) 2T



PSR G EMN RS SEWHR

LARESZEHIE L S

RESEARCH ON THE STRUCTURE AND EVOLUTION OF INDUSTRIAL PATENT COOPERATION NETWORK

SEUE. 5RFEW: LT RIS ERD, Y
MBS BORBRG g, Al e afFE%,
SEMGLSCER A T E, AN FERUEA 2 )
AdErE %, Hefthas, K=EAs S,
Hot A Gy 05V R BLBS ARFAE . i BOBUN R 1%
SISEM, Al AFHIBERAR I B TR

FHREVEIKRE, 458 RAE R A ) 3
A TR BTG S, SRS EENE
BRI rP AL, AR
B, M) BT R LR S A3, a1
QR T R AR A SR TE S ST . S Ah,
AR T JRIR : A IEL R HHE S
AREA R S AETROL, Pl & Rlg%iE
VPl SRR 2 B A RREST ;s IR AITERS
FL R G VR I SN RE R 404, T — A7)
LA R G ASCAE L EN B RANE S E L

TR Z BN TEROAR ]
2 EF X @

(1] FSCHE, BT PR SRS - LA S
BRI B —— A VI (1] B 51
2019, 36(7):1-9.

2] Ffh, £F%, thi, & Pamih RO =47
R s P EBEST (1] & PR IE , 2020, 32(11):92-
101.

3] Bk, sk, TRE . PSR e R SRS S
AT —— LI TR A6 [1]. 5 RFHE
2020, 38(12):27-35.

[4] W, BRI, i, Sl mRA TR RIE A
A VE W 48R AT 10 B AR 5T [9). I 4RBH2E | 2020,
38(10):154-158

(10]

[12]

[13]

[14]

——TAKE CHINA'S AUTOMOBILE MANUFACTURING INDUSTRY AS AN EXAMPLE

HE, e, WK TR EN TR S
VE R 2% AL 5T (1], BHUFES B, 2019, 40(8):179-
188.

Capone F, Innocenti N. Open innovation and network
dynamics. An analysis of openness of co-patenting
collaborations in Florence, Competitiveness Review,
2020, 30(4):379-396.

AR . o VR AR Ml AR A Sy B S T AR R AE
GRS (1], RIRZHFIER |, 2020(2):121-129.
o ] I 5 W B B B B2y . 2020 4F 3 ZRE BT
S TEVAT 43 2545 5 [EB/OLY]. (2020-11-05). [2021-
05-01]. http://www.csrc.gov.cn/pub/newsite/scb/
ssgshyfljg/202011/t20201105 385644 .html.

H % 4 it 5 . B % #3 [DB/OL]. [2021-04-24].
https://data.stats.gov.cn/search.htm?s=%E6%B1%BD
%E8%BD%A6%E4%BA%A7%E9%87%8F.
BB 5, BT . BT A A B e i
] ) e Al % PR W (9], R R BT
2019(1):179-182.

ER 5% R AR R e bt ENR A0
P2 . 2019 H S A 9 ST i [R/OL).
(2019-11-21). [2021-04-25]. http://www.199it.com/
archives/969199.html.

TSR R v [ 2235 SR 5 S A 7T e 72 WL T A
R, 2R | R TR A S HETNE (0]
BUHE , 2020(1):5-29

KW, EEZE, #rsEmk, % LRGN T
AR BB A W0 25 18 AL 2 A —— LU N 3 5 R0
BRI A ] [7]. Bodls 4 b7 5 5N E BL, 2021,
5(1):112-127.

SN B BUKEE SR T =00 AR
B W ] QAL ST (], o B R
2019, 27(1):162-173

Rl , FHEE , X015 . Rl QR0 FE A R 5 52k
R [1]. BFTRHE 2020, 20(2):1-9

0575 . BT AP L RIS VR
[J]. WA, 2013, 32(7):119-123.

TECHNOLOGY INTELLIGENCE ENGINEERING
2022 - 55 8% - 538





