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Abstract

As an important part of high-tech industry, IC is an important support for cultivating strategic
emerging industries, which is fundamental and guiding. Studying the vulnerability of global IC
industry trade network and its influencing factors is of great significance to ensure the security
of IC supply and demand in the future. This paper selects the corresponding data from 2000 to 2022
to construct the trade subnet of the three main links of the IC industry, namely manufacturing
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equipment, manufacturing materials and manufactured devices, and measures the network vulnera-
bility from the perspective of network agglomeration, transmission, hierarchy and correlation. In ad-
dition, QAP analysis is used to empirically analyze the factors affecting the stable formation of the
global IC trade network. The results show that: (1) The structural vulnerability of manufacturing
equipment trade network ranks the first, the vulnerability of manufacturing materials is in the mid-
dle, the structural stability of manufactured device network is the highest, and the vulnerability is
the lowest. (2) The economic development scale, the degree of opening up to the outside world and
the gap in scientific and technological innovation ability have a promoting effect on the trade of
integrated circuit products; The trade of IC products is usually more closely related to neighboring
countries, countries with trade agreements, colonial relations, and institutional regulations and
small gaps in market size.
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Table 1. Trade network vulnerability assessment index system
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Table 2. Integrated circuit industry HS code
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Table 3. The basic characteristic results of the integrated circuit global trade subnet in 2022

% 3. 2022 FEMEBEB LKA S FRPERFHELR
HamMg  Hinl %0 MSEE MSOENE CFEE SFRIIALEE PR RS PRI K
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Hlpeas 149 6092 0.276 0.522 40.886  6556293665.791 0.716 1.766
HEM% 149 6484 0.294 0.624 43517  7442780634.486 0.716 1.732

MNP 8 5% P 5 H SR, A AR ] R A2 14D DX 2 %% FE 5 B SR 43 il 1) 1 0.198 T 0.595,
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HHORHR A1 R S AHAR T SUREAE 5 S B R T 5 T I A A AT S KA 1R/ NER, 1SS
ST EL AN, R R RN B

RMIIRE, BRERAG TS HERRESERZER, HNBEK ETUEHRERAKR, HET
BEALI 2 1% 3 5T WA B HACE AU AR R, Horp DU A 1R 51 5 M 4 AR SR e o 3, I
“eFase ERR, HLUCORTIER RS 5 4%, T i % 51 5 NS I AR R ME IR A1

3.2. MR
MPIZEALIRE R, 3 KT KT KEAE 1.77~2.31 ZIAI(3% 3), SAH R BEHLIM 2% T

DOI: 10.12677/ecl.2025.1451640 3278 TR 4TS


https://doi.org/10.12677/ecl.2025.1451640

IE]

:

FIEET

3

BB K L BON T, R YR BRI S BR T 5) 2819 i (BB 2R 7 b e OB N AR, K200 2 A
RIEAT o SR SR IR T S BR AR N 1,766, S 3 KT M R AR IR A I M4, B R A BRI X
SRR IAPE AR S BERORLIA T BT BRSO 1.969, ARAESE s T & A A b N
2.315, iRl A HEPEAIN AL, AR T MR E RIS, HAY B A S A AR X

HKIRE, 4 KR 57K BB AR K AR 7 Bl e, 2% SR N iR s, — e R
il 7 2% e Tk .

3.3. MBERM

TR AN T i ] 5K ) 57 AR O RIERR AN V2 B, R nT B R I KA 4 O R, AT AR
B4 (2 4) S PG BBl 5)kRE, OB SR BN . EhlE &M, BRERZET
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Table 4. 2022 integrated circuit global trade subnet node value ranked in the top 10 countries
= 4.2022 FEMKEKREKA S T A EEHER 10 X

HlER K} HiliE % il A 1

HEx PEAH P PE{H X FEAH
1 H 204 % H 110 EH 242
2 1 191 H 105 H 235
3 EH 190 B[ 87 1 228
4 7 [E 185 i 5] 76 15 221
5 | 181 faf = 71 faf = 221
6 fif 22 174 HAx 65 | 212
7 LEHf 168 N 62 HRH 208
8 Tty 1 165 [ 58 R I 2 200
9 FEHEF 157 =Pl 53 FEHEF 199
10 [pisRiy 157 Hi+ 51 E & 188

Table 5. Proportion of integrated circuit global trade subnet node degree value in 2022

5% 5.2022 FERHERETKER ST = B &R &L
ETFER A A =T 100 [ s L4 AR PR Eb 41

by g 86 57.7% 36 24.2% 16 10.7%
il 38 15 50 40.9% 2 1.64% 58 51.7%
il A 95 63.7% 51 34.2% 3 2.4%

B BEIIAT, ARIEANBCH m B MR EAT A 7 - MUASHE RS 20T 3 SRER I L it = NI4T 52 5 X 4%
FE AT, BARNE] 1o FEXUR B bR RN 2L - IR A [, s S atla R, B sy
ATRAEIT L — 2% RN U E L, RIIKT 0.8, FFEF DML, FA JohR B R 48R .
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Figure 1. The subnetwork distribution of global trade in integrated circuits in 2022

Bl 1. 2022 FFEBEERR S TMEDH

MAE, MAEMERIEERER, o WAEETE 3.366~4.821, FE/AMEAWHENZER, HEKEHE
55 B/ PEEABL 2 TB) PR K 22 S ) 206 235 g 2 U0 2 IOUARI RS SE AR R 73 AT o e, #8046 IO 2% 11 il 2R A 3y
4.821, RYPZIFI A E i 2 gk, RIRIZE 0 S OR BN 8, BRURAERZ O [ 50 i B4R MR 5l 5
SR SR, R 2 R 3.3667, & 3 KL TR AR, TR I it 19X 2% o [ K T AL
JRPAEAARSE, FIX T, HI99 T RN HE MR R 0 Z Ak AT a]

3.4. MLE KB
S 44 1] B 40 sy .
. ¢
100 % Sgw o o8
80 o P . Q o o0 o, .
! 20
) R4
0 M“’"J/ = 3
40 % e
20 . y=0.213x + 40.33 10 « y =-0.061x + 23.98
0 R 0 ’ e
0 50 100 150 200 250 0 20 40 60 80 100 120

T 1l A

150
100 o
® oo -e
50 o
y=-0.103x + 73.11 i
0 TAE
0 100 200 300

Figure 2. 2022 integrated circuit global trade subnet correlation
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4. REREEE RS MEEIINEROTIERE
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GEABIE TS, GRELATE. R, Stk HIEE . AR BN R R &, B R
T AP SRR B A s et S R 25, X6 2000, 2010, 2022 4E4E A LK 4 R 57 5 I 248 g 2 2 i K] 330647
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Table 6. QAP analysis variables, matrix processing, and data sources
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0 S
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Table 7. QAP correlation analysis results of global trade-weighted IC networks in 2000, 2010 and 2022
% 7.2000. 2010, 2022 FFEEAKFRER TR 5 ML R0 E = QAP XM D HEER

Bl 2000 4 2010 4 2022 4E
noad 0.145™" 0.138™" 0.136™"
Pgdp (0.000) (0.000) (0.000)
ot 0.463™" 0.492™" 0523
P (0.000) (0.000) (0.000)
ini 0.065™ 0.063"" 0.020
ninst
(0.014) (0.008) (0.261)
: ~0.263" ~0.284" ~0.287""
Indist
(0.000) (0.000) (0.000)
Conti 0.174™" 0.178™" 0.172™"
9 (0.000) (0.000) (0.000)
Colon 0.196™" 0.164™" 0.138™"
y (0.000) (0.000) (0.000)
Lan 0.042 0.030 0.009
g (0.115) (0.189) (0.394)
i 0.478™" 0.490™" 0.475™"
(0.000) (0.000) (0.000)
0.274™" 0.215™" 0.362™"
FTA (0.000) (0.000) (0.000)
nurb ~0.124" ~0.116™ ~0.139™
(0.000) (0.000) (0.000)
i 0.250™" ~0.133" ~0.121"
(0.000) (0.000) (0.001)
PE: L L U BIREAE 04, 005 A1 0.01 SR LR FE, RECURHELRIRRE, MBI B E K

7.
o

MEEIHT I, T 5 W28 RIR R R M 5 0t R R BR B (B RN . [ 5 AR B PR B 2 (R M .
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