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B, FEE RS E AR KR 2B NIRRT O s 28 A 7= I 28 v A5 AL, HE A : Acemoglu %5
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dlnY, =~ dlnAt + zg dlnA, (18)
(1 T B4

[flﬂlff‘fﬂi/i R #5 HH R8T
#(18) ,gij>0 , VLA 09 5 [ 3K 3R 23 B ] B A0 P R Ui 1 800, DTS A7l 7 HY I
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H B, TG PR XSS vt 553 1 el PR AR AR i HR SO RN AR O 5T PR ik AR — 2L A
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ol SRR BT T AR E Aol i A PR BEMTHESh AT B AR = I R LR A
S P PR A S N AN HBR TR T A gl 8 AR P AR K 3 RE A5 Al U B A el B Y
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DR it 2 18 5 1 45 A e S B2 MR DR 8l o DU i i [l B R AR 0 114 538 A 32 A BT LA
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SRR 5 A W, LS BE A ASERE R WTBR S T BRI BN, 6 [ PRI AR R A Z PR . R T R
REAGRTEAGE MG, IS ol 38 P Bl BRI 3 SR B 22 4 28 T ANt 1k (9 38 o, i 4
MAEAHE B2 TP 25 SR, JEHJRAE BEA Bk AR B0 T, Al vl BE 22 0l A X R 51
AP BT , S EOMREOA R X7 A A P o PRk XU i 22 55 A A T Ml il PR R B A i 1
RSO AN [ o A 7 X 246 ST JRE 1 v A9 4l ™ Y B AR

= REFEAEFESEEEEIRE

HRI, AT FE o A 77 R0 48 53 B 5 10 22 XIS A 7 R 080 AT T SR A R P 3 I {52 2 Bk
Yoz 2 XA A 7= BRI WINIT & 4R AT (ADB) B PR 45, AR SCIEH ADB K30 2 4 7 [ B 2 7= )
2% IR EALES 63 NATHA 35 ML A R RIS B B T 22 5 A2 B Bk B SR
AT B P A FHARA TR AR AL G AR o b [ B0 At [ A DX, AR SCHIBRIX 3 D IRREA,
2455 2007—2022 4F 60 NETHAK 35 M IEIRFEA . M, T A SO B A R 2 G B
GrFRBATIL T S BT ASEBRBIFSR BUREAR DX [R] Ry 2008—2022 4F,

Shy R 0 ] s A 7 ) 4 DGR 2 XA 7l 7 H B S, AR SR A R ERE A AN =X (19) B
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(1) EIBRAE 7™ 26 I BE A B AR SCRIFH ADB 2508 1 rh 4547l 385 26 5 A g v Tl 458 A 850808 , i
Python 3. 0 71 “ networkx" 2 1 matplotlib™ FEA4 EEA J7 ) HICAS 28 B R FLAAT Mk SCHE Y [ BRA= 7= P 4%
B PARIAT L5 HAL R TARBAT W AF S B RIS Sy — 2% A5 D7 1) (AR R v 8] o 3 A B30T
Hh D3 ) R K 4V O v 18 3 e K RN BV AT A5 24T Ml [l PRA= 7 26 SCHR I . 1o A 1Y S IBK B2
SEABERI BEZ D 2 S AT BB I FR /N AR SCBOE 2 ] S ARABITE T 15% 5310 4K
DL E I, A — S A e e o AN SIS Y R A | AR SO [ B 7 P 208 DCTR B2 A T X B A A

(2) P AR B (I . A SCMNZR B ACRIA Tl 1 J2 T B B LA T 43 A8 d - 8 PR A2 AL 45 AP B
DT (M R R A SHS GDP Z L) (Rl K (BRI E N E R B4 GDP
Z ) T AR (TR IMES GDP Z L) (SR F” (A B AN D BT ) 257K
JEIKF (N33 GDP, BB 5670 GDP BR AN HEC, I #EAT XA AL BE ) 5 A8t 5 17l J2 17 BR T4 n]
Ftk, A 1Al B EOREE T AT BN TR " 2 A S i, ADB B RO AL TR A
B SR A (2024) 7 A K IR 43097 Sh AR ARFE N (1) L ADB #0081 5 AL LA
K55 BB, RIS REE T EAT AR AR IO B0 03 38 A7k A B8R L 18
i, ADB Bl FESRBE TR T B BUR T 2% P S EEE AT BOURTE 2 S S AT I B e 2 L A
AT BN TR R AR

TR AT 7 R B R AR SCR A BUREA D 32 338 A, 5% 1 RS AR TESG AR

®1 FETEHRMZITER

i WIE Wl iR RME EBRIE

Pl figp s ol =g 32338 0.029 0.163 -0.536  0.555
BoomRAE R EPRAE PRI 32338  1.174  1.003  0.000  3.892
AR E AR 32338 0.066 0.269 -3.914  2.794

Gl & oK 32338  0.777 0.554  0.064  2.636

Tl Aok 32338 0.247  0.110  0.060  0.741

S A8 WK 32338 0.628  0.247  0.158  1.000
LT RIRIKT 30742 9.603  1.294  6.146  11.803

1l A B AR 32166 -0.023  0.168 -0.672  0.682

A7 B+ TR BE 32338 0.118 0.330  0.000 18.572

VE Ak S (LA S, EAT BN 19% R4 Fe AL B, 2 rh i Je 4 R AL RS i 2528

© A JESRARE ] TR AT SCIRE | 71 ] s A 7 I 286 0 SR A SR IR FE 5 1 32 DU AR 0 v Il vt 1 313 S 1B
JEE | 27 [ P A 7 0 28 A 2 00 A9 SRR
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LR AL [ U 45 5 W3 2 ARIRAN AT Z 100 A7 Ml 2 1 47 o) 2 L3 1 4F 03 11 72 300 iy, AR Y

BAJHELA5 I 2R AT v, 28 MO A S ) 72 e f14) 308 B L R 42 i) X ] [ 5 388 o EL A A B, TG R A AT
) 25 e FAR 3 (86 2 25007, FEI o A 7 I 4% DI 8™ 1) [l U R 40 3 A A, e B A T Ml [ B 2 = X 4 DG Bk
FEAESE TP = BB AR SCHER I AR HT A5 BB IE, X —SEUEZE R 5 Acemoglu 55 (2015) (41
Acemoglu Fll Azar(2020) " Cai %5(2022) """ BHEHFSE L K Baldwin #1 Yan(2014) *' %I (2020) ' |
PE%(2022) " TSR A IE—B, RS, EE AR B ) BUE 25 Ok E | AT A B TN

i

AR
42

®2 BHAEMDFPER

A g A7l
= o 0.020™ 0.010™ 0.021" 0.012" 0.016™ 0. 006 ™
] P A= 77 I 4% S R
(0.003) (0.002) (0.003) (0.003) (0.003) (0.003)
] 0. 000 0.006" 0. 002 0. 006"
VINRER S e
(0.004)  (0.004)  (0.004)  (0.004)
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4l R R
(0.004) (0.004) (0.004) (0.004)
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Tk fb K-
(0.037) (0.036) (0.036) (0.035)
-1.204" 0.648 ™ 1.339™ 0.675™
WAL K
(0.070) (0.079) (0.070) (0.078)
o 0.124™  0.027™  0.124™  0.023™
2V KRR
(0.006) (0.006) (0.006) (0.006)
. B 0.135™  0.130™
b AR
(0.007)  (0.009)
. 0.023™ 0.021™
A7\ B T3
(0.009) (0.009)
. 006" J1217% —0.410™ . 288 —0.314 3417
— 0. 006 0 0.410 0.288 0.3 0.3
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P AT M 3 L R U ¥l ¥l el ezl el a4l
Ay [ 52 PN bl kil AN il ANl il
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The International Production Network Correlation
Degree and the Industry Output Growth: Technology
Spillover Mechanisms and Impact of Risk Shocks

REN Jun-fan', CUI Yan-xin', ZHAO Bin-bin*, XU Xiang-yun’
(1. School of Economics, Nankai University, Tianjin 300071, China; 2. Institutes of Science and Development ,
Chinese Academy of Sciences, Beijing 100190, China; 3. School of International Trade and Economics,
Anhui University of Finance and Economics, Bengbu 233030, Anhui, China)

Summary: With the rapid advancement of globalization, the increasingly complex global value chain
(GVC) division system has profoundly reshaped production modes and factor allocation patterns worldwide,
driving the development of international circulation. The international production network, formed through
interconnected cross-border industrial supply and production chains, serves as a ecritical carrier of this
circulation, facilitating the diffusion of technologies and knowledge. However, rising global uncertainties—
particularly frequent “black swan” events over the past 15 years—pose external risks that may weaken the
technology spillover effects of international production networks, thereby diminishing their economic positive
externalities. Current research remains nascent in algorithm-based quantification of technology spillover effects
within production networks, with limited attention to how risk shocks might attenuate these effects.

This study first constructs a multi-sectoral production network general equilibrium model incorporating risk
shocks, disentangling and measuring international circulation-driven technology spillover effects. Leveraging
intermediate goods input-output data from 35 industries across 60 countries (2008—2022) in the Asian
Development Bank ( ADB) database, this study empirically examines how international production network
correlation degree influences industry output growth and whether technology spillover effects mediate this
relationship. Further, it analyzes whether risk shocks weaken the output-enhancing effects of international
production networks. Results indicate that network correlation degree boosts industry output growth via
technology spillover effects, yet this growth exhibits heterogeneity across industries, countries, and centrality
levels. Risk shocks significantly dampen technology spillover effects, thereby reducing the growth-promoting
role of network correlation degree, with heterogeneous impacts contingent on sectoral and national contexts.

Compared to existing literature, this study contributes three key advancements; First, it bridges the
theoretical divide between technology spillovers and risk shocks by endogenizing risk shocks within the
technology spillover transmission mechanism, enabling coupled analysis of positive technological and negative
risk effects. Second, departing from conventional “micro-to-macro” aggregation approaches, it pioneers a
reverse analytical framework linking “ macro-network structures to micro-sector performance”. Third, it
systematically employs the ADB multi-country input-output database to quantify technology spillover effects as a
mechanism variable, providing novel empirical evidence on how international production network correlation
degree shapes industry output growth.

This research deepens understanding of real economic downturns and their drivers, offering insights for
China’ s dual-circulation development paradigm and strategies to mitigate systemic risks.

Keywords: international production network; correlation degree; technology spillover effect; industry
output growth; risk shocks
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