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Abstract
Based on the world intellectual property trade data from 2000 to 2018, this thesis uses the social
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network analysis method to analyze the structural characteristics of the world intellectual property
trade network, and makes an empirical analysis on the influencing factors of the network. The re-
sults show that: with the evolution of time, the cohesion of world intellectual property trade net-
work is increasing, and the network presents significant small world characteristics; There is an
obvious “core-periphery” structure in the world intellectual property trade network. The periphery
countries (regions) gradually decrease as time goes on, the semi-periphery countries (regions)
show an increasing trend, and the connection of intellectual property trade in the network is
strengthened; Germany, Russia and Sweden have always been in the central position of the world
intellectual property trade network, playing an important “bridge” and “hub” role in the network;
Geographical distance and the level of intellectual property protection are the most important fac-
tors affecting the world intellectual property trade network. Common language and culture and
economic distance can also have a significant impact on intellectual property trade in specific years;
The intellectual property trade network has the characteristics of regional heterogeneity.

Keywords

Intellectual Property, Trade Network, Social Network Analysis, QAP Model

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|

FNRFERUR — M2 R 1, R B RIS S U T =B HIR = BN AR 2 T R 4E 4 T
B IR TN I EVER G, W TR S RGER 2] TR HESNER . fESTF 2R, &l
PR E PR 5 2 B 0% RBORERE B, RN PR % B N 2855 4 BRAG TR R G T 7E

2018 4, HMEE P HARI TSR R, DUAHIRFBON SRS T, HEH e = 4T ERE, @
REZFRE. - PEBIEESE m “— %" B EmERizTa LR BEIFPEH, +
(] J2 [ 4 5 5 B s = BRI A Lo IR, R P AU 5 5 AR I 70 % 32 B B B )32 i

HAET, ZERFRTHRBE G R F B NN L. 58— 0 7 5 A T 0= BUAR 3 o0] ik
FUSR 5 BREI o G By e [L08 0 SEUEAT G, 45t ns@ kil = AUR Y 5, ek T — B RS R S rid . (3
EHPSR2IHRE T 11 MHNETHREZ R, 1% 8 E 5K HR P BURS AR K35 5 8 5 11 57
Maskus A Penubarti [31%) A5 [ K& R4 KX 52 2 i i s i f2 B AT SR AR 36, A 2415 i 38 i &)
B stk X i s b i) /N TR RN R TR O i rp 2 B AR AR 0 B A AR I S o 55 — 250 A B IR A AU 5 1Y)
SRR . ERREEREA14 T — MRUEFRRG]: 78 SE R 2 AN B AR B F T AR 1 Atk
e, 15 AR T A B R W SN AT o 5 R AR VB B R . B = 2R T SV E RN
FERCR Gy SHEARBZ R R BT ARECRMH W87 BFARTEA, FERE T 5RO,
H A=A RE S HE S B2 2 B P M 25 A g SRR RCR 5], HESIIA ORI . mibee 5 H K AK[6]
MR Gy gt VAR, RN TIATTENR =AU B ot S it 15 B 1) R B 1) 2l 3 A0 29 SR o

SR AT STHR 3 2 TR = BRSPS HL 57 5 s Lt A FE AT 98 Bl B 57 5 5 = AL G &, DA 2
B MR 5 W28 S50 (T AL 5 AT IR AL . STk, RSO i R, IR
T A R AR AU G 0 2% 1R BE AR oy 3 AR AE DA B TR O], DA g vl 6] e A A 5 6 R P LR

https://www.gov.cn/xinwen/2019-04/26/content_5386544.htm.

DOI: 10.12677/ecl.2025.143701 232 HLF 7 55 Ve


https://doi.org/10.12677/ecl.2025.143701
http://creativecommons.org/licenses/by/4.0/
https://www.gov.cn/xinwen/2019-04/26/content_5386544.htm

IRES IS

(4T I 6 5 e R i e 2 B S R AR B
2. FRHAR~ANR S ML Dt EaE
2.1. B MEHIMEES X

A W28 T IA BENE BN AT AR 7R FITR R 2% S AR AL [ 7] 52 55 19X 268 T P DRt 38 1 el ) 5 TR ) B
Gy RWk e ASCEET AL ML oIk, 1B 55 A>T BN S EAE N5 i, SLRI B 53 M 2%
A T IBUERE o

2.2. B MBEHIFEDHTIER

2.2.1. MLEEFIERR

DAL (A1 A TR B TR AR I DA R TR R B T A I A B AR UL K RAE PSR B [8] -
W2 35 BRI R i B 5 H R . MEELERNGTh S 55 2 M EE LS. WEEE
(density) 7E— 5B 2P b S %75 A ) B R A B R . IR 5 O IUE Y B AE 0~1 2 J|), BR3%IE “17
PP ) 4% 5 FRE B e o A SR ) 0% 45 AR Rt AR T ) 5 (L IX) ) R P 57 5 A SR PR SR IR SR A R, % P
Ko PEEBKERRMG FATEIH 2 M I P RREE S, — e L aehs B M % &k e 545
MR FHRBRBURWFTA T AR R REOIHME, BonmaAT s R ENE.

2.2.2. MEEMFIERR

o B 2 0T P 4 AR BURI R A 0 A, T B AR P2 R . A R T L
(L] o FEE TR ALE o) 2 v FEE SR 200 1 R VR 7 AL B 7 I 2% o 251 e R S AR st (5 N

(1) BB (Degree Centrality)

ASRE A FRE AT ) 2% i (1 i P A A B R (M D) FE X 2% b T P B AR B, HfE B, R
B RRAL T R 25 f) e

s HH PR RN B B AR A5 5 2% 2 5 A s R R AR BT 1) 5 2 R AR R B, 47 U (M X))
5 At (X)) 7 A TG )RR AR 5 % R B BCRE B O H BE (N ) B RO JE AN BE L T
/NI

cot =Y aW,
j=1

CEZ)i = Zlajiwji 1)
j=

Horb, n BRI AT SECRE, BUATRPEALSE B N P B R () B, 0 R 9 BIR R S S R PR
G EE . ay BN ERMIX) | 1§ ZRRGEAEMRT A DERR, HAAE, a1, HAMF
7, ML 0o Wiy F7R AN i [A) 32 A
(2) 180 (Betweenness Centrality)
Hh ] G FERR AR T BB R A (R e, 20 AN [ 5K (LX) 78 22 KRR b g il FoAth R (X)) 2
IR SCHE K R IR B T A 2
2 g ()

Co (W) =S r o i = =k <k @)

Hep, g Ko E R (IX) jATE K GX) k Z B4R EOH 10 gy ()R I P [ (L [X) 2 18] A et
X (X)) i B .

DOI: 10.12677/ecl.2025.143701 233 TR 4TS


https://doi.org/10.12677/ecl.2025.143701

ARES SIS A

(3) #HiF )& 0 (Eigenvector Centrality)
REAIE [ 2 RO JEE R — P TR 4 DR 8 T S B2 g B R0 BE R AR o — T BRI [ RO AR
ACEL T FEE T S SR R, R IR B e T X 9 5 A 5 S AE s o . AR AR

Ce (i) =2, X, ®3)
j=1

Horb, o ONHEBIREL 12 X =[x, X2, X3 Xa] To G ZUIEAUL BIFE ARSI, X =cAx, x NHEFE A FI%F
EAEL ¢t Fr Xt N (RFALL 171

2.3. BEIRE

ACHETF 2002 4EEHPrIRSS A 5 Gt FMHEBOPS) [ 4 b, R4 BUfE F 9% A1 ¥ 1] 3% (Royalties
and license fees)VE N A BR AR =R 2 I e bn . ST R840, DABCHA [/ 5 52 5 e it-3is 12
UN Comtrade >4 3= £ 4 Y5 3K HX 2000~2018 4F A= BR [E 5 (M X)) AR = BUEE 5 B8, 4 14t 7 [ R (O
DX)FIENIR PR 5 A, e S UHE 44 B SR 1 55 AN SR (BIX) o % FE BRI~ AL 5 W 4% 1 3 A T8k
REAE DL BN 3 BB (8] 23 A, A4 3REXEI R 19 47 3040 Kl 43 ¢ 2000~2004. 2005~2009. 2010~2014.
2015~2018 PUANIN BLJRFFAE 75 BhAt, H4BTiEEf 4k 55 A S H b3 M 3 2R 4 = A KR
He(ddr, SR REEMAEFEMBIA A E K): BIN(E 28 MEFMIX). EM(E 14 DNEFEMX)RSEM(E
9 MNEFKMIX), FEABREERENR AR 55 A btk — AR 5t X R 1

3. tHF AR E G MBS ED
3.1, BREHIFES

A0 2000~2018 AEKI 4 NPT BE: 2000~2004. 2005~2009. 2010~2014. 2015~2018, *#EZ4Ik
55 AN K (X)) I HR F= AR 5 500, MRS A 2 B U0 4 BR AR P2 AL EE 5 X 4% () ARk &5 35 . F Ucinet6 i
H IR TUAN B RO SR 5 Mg 038R, 1A 1~4 Fiose

A{New Zealand
® Rep. of Korea # Indonesia

5‘{".’{4‘\\ o Thailand

hina, Hong Kong SAR

%— * Colombia
7 __w#Venezuela
=

5

;]rela Q\\‘\—EE L ] AT

& Portugal “Ukraine

Figure 1. Distribution of world intellectual property trade network from 2000 to 2004
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Figure 2. Distribution of world intellectual property trade network from 2005 to 2009
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Figure 3. Distribution of world intellectual property trade network from 2010 to 2014
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Figure 4. Distribution of world intellectual property trade network from 2015 to 2018
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Table 1. Overall structural characteristics of the world intellectual property trade network
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2000~2004 53 994 0.361 1.662 0.674
2005~2009 53 1335 0.484 1.518 0.741
2010~2014 52 1180 0.445 1.559 0.747
2015~2018 52 1276 0.481 1.520 0.759
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Table 2. Statistics of 55 countries and their centrality in world intellectual property trade
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Table 3. Top 10 countries (regions) in terms of out-degree of the world intellectual property trade network
7 3. tFMIH~INEA 5 MR S HEHE R ERAX)

R
2000~2004 2005~2009 2010~2014 2015~2018

Fifi i 46 2 51 2 i 49 2 i 49
% 45 Hify 47 gt 48 Hify 46
i 45 g 47 T e 47 g 46
2 i 42 i 46 YN 44 FH 46
P& 42 FI# 46 % 43 55 43
fif 2% 41 hE 45 B 43 YNl 43
&) 7 F) 40 =Wl 45 HARH 43 B 43
Hris i 38 gk 45 ) 77 43 JIE-DN 42
H 4 34 &) 7F F) 44 BrigtRon 42 eS| 42
s 32 5= 44 W= 42 W= 42

Table 4. Top 10 countries (regions) in terms of in-degree of the world intellectual property trade network
4. HFMT~NAZWEN SNEHRFHERAUEX)

I=UN 3
2000~2004 2005~2009 2010~2014 2015~2018

1l 46 2 W 51 1l 47 B2 W 47
7 H 46 fif 22 46 Tiy 4 46 1 45
2 i 44 Hi 4 44 Hrig Ao 46 Fi 4t 44
Fiit 41 1% 44 % 44 B 43
far =% 39 =Y 44 W 42 FH# 42
I 39 7% I 44 =N 40 %) 4 F| 42
pe | 37 P& 43 ) 7 40 EAF 41
HA 35 ) 7 F 43 JIEN 38 EE A 41
Hrig Ao 34 7 i 43 % 37 % 40
W= 31 2% 42 I 35 bl 39
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Table 5. Top ten countries (regions) in the betweenness centrality ranking of the world intellectual property trade network

5. WRARER 5 ML H iE O EHER R E R ()

)R B
2000~2004 2005~2009 2010~2014 2015~2018

G 14.508 2 W 16.860 2 W 7.884 2 W 10.969
%) 7 F 7.436 LB 2.628 15[ 5.168 (eS| 3.437
1 [ 6.283 Wl 2.560 Hristoe 5.090 B R 3.213
Tiy 4 5.696 faf 22 2.517 Tiy 4 4.270 PN 3.142
fif 2% 4.819 % 2.446 HRH 3.664 Ti 4 2.734
% 4.745 Hrig AR 2.385 B R 2.752 & H| 2.521
B Ao 4.356 & 7 H| 2.338 E 2.740 % 2.308
A 2.425 Fift 2.253 WL 2.625 =W 2.267
i 2.206 1 2.186 JIIEN 2.541 B3t R 2.225
P 2.052 P 2.109 ) 77 2.463 FHE 2.197

Table 6. Top ten countries (regions) ranking for eigenvector centrality of the world intellectual property trade network
= 6. RN~ INER 5 WEHFEHE R 2 0B HEZ AT HER(X)

FFAL ) B 0o JEE

2000~2004 2005~2009 2010~2014 2015~2018

T 0.222 T 0.195 fHEH 0.213 fHE 0.194
Tis 4 0.220 Tis 4 0.195 Fiy L 0.213 Hi L 0.194
1%L 0.214 2 W 0.194 2 W 0.209 2 W 0.194
gl 0.212 fif 24 0.193 Hrig Ak 0.204 £ 0.194
P2 0.211 P2 0.192 W= 0.202 5= 0.191
i = 0.209 Hrig A 0.189 YN 0.201 W2 0.189
2 W 0.208 7% HLTE 0.189 &) ZF F 0.198 Easllin) 0.189
A i 0.207 5= 0.188 B3t R 0.198 B[ 0.188
Hrigfeoe 0.201 DL B 0.188 EE I Bsf 0.195 B R 0.186
HA 0.189 7 i 0.188 tERE| 0.192 HRH 0.185
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Table 7. Overall structural characteristics of the European intellectual property trade network
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Table 8. Individual degree of European intellectual property trade network
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Table 9. QAP regression analysis results of the global intellectual property trade network
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Table 10. QAP regression analysis results of the European intellectual property trade network
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