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&. Hitt, 2000; Jorgenson et al., 2008; Liao et al. » 2016), FFARAGEGe = b FH 2 42 & il

3



EWE: EEBEEART b IR SR 2 B T 5
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2014 - 10/14/content \ _ 2764849. htm,
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%, 20244F5 A 29 H, https: //www. 36kr. com/p/2796503120703107,

© (RigmdedEdlE AR R R 4R, 7R E, DA A FR. MR RN E N, 1R
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w LACot. W R e, AR RGO — AUE BRI A SR, e PO E BR 12 3]
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47, ¥ hETER SRR GO SERE PR D, 2016 4F 3 H L, 3€ R 45 % aE TH ALt
H BRI . 2018 4F, W IER S IR A&, FEEX R EDIS A AR 25 %0 I GBLD, RS . R oERE
HRB AT, & ED b ) R A S T ™ D7 A B A e, A 1k 5 sl ) R S A
W KA A AN A SRS B, BHIE I3RS S8 B AR R O,

R TR R 22—, 2019 47, FEEDGAE R R H EERT A A RGBT,
B Al FL AR R G Bk 1) 96 Rl B AR ™ s R B AE 2 TR RN 5G BEARGURD, 3 FE 42 il (i sk 32 2248
HEAE RN BE Y e, 9N 55 AR A Al 22 R L T H gk (EDA) 84, H7E 8 H
EAEEEZ K E, EDA MR 8 i ek T 5, Hiim Bk K, AXEEA ST EXREE,
T EX EDA BRI . 29 85 X R ARk A 2 EA ], 2020 4, SEEDING T &1
HANGEMNAIE, SBUENG LS — s, 5ok, EEARRS TN T7EE N LR,
TRV ] SRR AR R AP 4 5G B34, I LA G4 AR BE AUy R URAEN

2021 4K, FEBUGFFIAIE— 2R R HIEGREE, JFRHIE SK. ASML %548 &) i) o = 4400 A
Ml A ©, 2022 47, 38 E HE— A5 i v B AR 8 ], IR R AR B2 A M R
FO, X— RIS HA R . 2022 4F, 36 E RS IRER A 98 L A AR 7R A% 1 i B RS
P E T 14 9K S DA O R il 4 . SEEIR g 25 ASML A i e, 2% 1k Homy vp [ o
SedE M ZINL, [FRE, HEh “HARBA”, HE—2msEx o E R B, 2022 4F, 3% IR 458
Xt EDA. ECAD % SC#E 8 A 19 st th AR HID, 2022 45 8 A, EEE S G F MEELE
(H. R. 4346-CHIPS and Science Act) ), $4it 2780 1235 0% 4 3 7126 FLE B 77 b (9 BF & RE g
Bobse g F1, FRBR IR & B AN ) Al 76 b e S R s sy i 14 GORUAF B Rl .

O ZWEEHAEEM: https: //obamawhitehouse. archives. gov/blog/2016/10/31/presidents-council-laun-
ches-semiconductor-working-group.

@ EEHASGMNFIAZE (USTR) F 2018 4 6 H &4 T (China Section 301-Tariff Actions and Exclusion
Process), HFEXT 500 /22670 E R & B2, W https: //ustr. gov/issue-areas/enforcement/section-301-
investigations/tariff-actions ; FEEHE &1 (FACT SHEET: President Biden Takes Action to Protect American
Workers and Businesses from China’s Unfair Trade Practices), % 2025 4 J5 &0 E 2 SR EBOB 3R T2 50%,
i W https: //www. whitehouse. gov/briefing-room/statements-releases/2024/05/14/fact-sheet-president-biden-
takes-action-to-protect-american-workers-and-businesses-from-chinas-unfair-trade-practices/ .
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https: //www. bis. doc. gov/ .

® SUWEEFESIBMEG . https: //www. bis. gov/ear/title-15/subtitle-b/chapter-vii/subchapter-c/part-744/
supplement-no-4-part-744-entity-list,

® Patricia Zengerle , “U.S. Senate leader will add China tech bill to defense measure, “November 16,
2021, https: //www. reuters. com/world/us/us-senate-leader-will-add-china-tech-bill-defense-measure-2021 — 11 —
15/; Stephen Nellis, Joyce Lee and Toby Sterling,” Exclusive: U. S.-China tech war clouds SK Hynix’s plans for
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® Katie Lobosco, “What's in the House’s China competition bill, “ CNN, February 4, 2022, https: //e-
dition. cnn. com/2022/02/01/politics/china-competition-bill-house/index. html.

@ S WEEFESHMEY: https: //www. bis. gov/press-release/commerce-implements-new-multilateral-con-
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Wi R, BOFH AR B R AR P R ST, 37 2012 4R J5 GE Y K, 3] 2015 48, %L
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N IEFEZ A (Jorgenson et al. s 2008). AT, 7E 2018 4EFI 2022 4F, W TREMHE, X—

O ZWEEES MM https: //www. congress. gov/bill/117th-congress/house-bill/43467 q =% 7B%
22search %22 %3A % 22CHIPS+and+ Science+ Act %22 % 7D&.s=10&r=1,

@ (H.R.9039-No Chips for China Act) &3 EBUR Ky 1 BRE] o 8 7l A& il e i) — vk 3 . %k
SRk b S O R, BRI A LS ol i R R, DL https: //www. congress. gov/bill/117th-con-
gress/house-bill/90397 q= %7B% 22search% 22 % 3A % 22CHIPS+and~+ Science+ Act %22 % 7D&.s=9&.r=2,

® EHEESHIK Gina Raimondo #7x, Wit #| 2032 4F, FENMGA ™ 2BKIE 30% MWETTES R, MRS S5
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wsDetail _ forward _ 25808093,
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A Perspective from Production Networks
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Summary: China’ s digital economy has rapidly developed to occupy a prominent share of the
national economy, forming increasingly close links with other industries. However, under U. S. -
China technological competition, China’ s ICT supply chain faces significant security challenges,
which may pose potential risks to macroeconomic stability through industry interconnections.
This paper constructs a multi-sector production network general equilibrium model to characterize
the macroeconomic transmission effects of ICT productivity shocks. Our findings reveal that pro-
ductivity shocks in the ICT sector impact the macroeconomy through technical effects driven by
industry interconnections. Additionally, due to the ICT sector’ s critical position and low substi-
tution elasticity within the production network, structural effects amplify negative productivity
shocks’ macroeconomic impact while dampening positive shocks, leading to asymmetric effects of
sanctions and subsidies. Quantitatively, our input-output analysis shows a substitution elasticity
for China’ s ICT sector markedly below 1, indicating substantial production complementarities.
A 10% productivity shock in ICT yields a 2. 08% first-order technical effect. Due to the low elas-
ticity, a 1094 negative shock results in a 2. 14% macro impact, while a positive shock yields a
2.02% impact. To offset adverse effects from U.S. sanctions. China would require more sub-
stantial subsidies, with ICT sector subsidies being most effective, followed by upstream and
then downstream ICT industries. Our research highlights that ICT supply chain security is critical
to macroeconomic stability, with ICT substitutability and digitalization in related industries as
key factors in production network security and development.

Policy recommendations include: First, ICT supply chain security should be a national pri-
ority, with resilience-building in upstream technology and industry. Second, to counter sanc-
tions, targeted strikes on segments with low substitution elasticity should be prioritized. Third,
increased support for ICT leaders is advised, focusing on critical technology breakthroughs and
backup mechanisms to improve product substitutability. Fourth, ICT subsidies are influenced by
complementary input effects, limiting economic efficiency, thus underscoring the need to drive
digital transformation, harness ICT technology spillovers, and maximize subsidy efficacy.

This paper makes the following contributions: First, by analyzing low substitution elasticity
in ICT through production network theory, it enriches research on ICT’ s macroeconomic im-
pact. Second, it offers a novel perspective on ICT supply chain security through industry inter-
connection, advancing understanding of the “bottleneck” issue. Third, it quantitatively depicts
the asymmetric macroeconomic effects of ICT productivity shocks from sanctions and subsidies,
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providing a theoretical basis for sound policy formulation.
Key words: Production network; ICT industry; Elasticity of substitution; Technical effect;

Structural effect
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