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3,000 ,n), L BBV R L TR, S8 R 2 T R 2T SR K S R AL Ay TR
AR Y B 5 R BOCE N pa=(p,Ip) X (plx;) =pio,pint,c FHH, pio, 7R j T 1RIHT I 3l h
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(1) 18k fie 28 75 5K 9K 3l 1) B =X i Hh T 7 A 1 3R BRI R AEOE , AR (e 1 800 v i A 4
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7 H A TCF A LAY ] 5O AE Vi pm, SRR AT A A R, T T8 3R AR R [ A PV
Rt — 20 WYt e SRR U R BCRRONE 9 T R R, A S SR IR A B X (L 4 B 20 BT Y
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A LA it SR« i 85 SRS AZ BRI i 1 52 42 o5 AR B0 3 5 Bory 55 SRR i 1 22 3 (APL) , LA KA
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1. 898 3k 5 & 1% PR

AR SCAH Y 3 RO B R VR R D3 T Z R RS W3 T T 4 O B A B
2002—2020 4F 5[5 >\l & F B B ; @Mann and Piittmann (2023) $2 44t % 56 35 F bR 772l 4> 26 4K
Z 15 2 1 E B % #4928 (International Patent Classification, IPC) B “ Az 7= 47 M — {8 F A7 Ml " R 3%
@ FE Z G /A A B9 2002 4F 2007 4F L2012 4F .2017 4F . 2018 4F F1 2020 4F [ 55 4 U $ A 7= 1 32
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2.EFITU A EF—ERA T REROBE

(1) Mg b [ [ R 34T A3 25K 2R IPC 20 25 60 LB P2 A7 —fd AT L " MR . @

(2) 90 B B AR BB ATk 18] R A= B R . Had a0 R - OF b B E R 3Tk 4 ik R
T IPCAr 28 Y Az P AT Ml — o AT oMb " 3 3R DX 43 R IPC 43 2R A P ATk R 3R 5 IPC AR 2K iy - fif
FHAT L " #3836 (UL 36 2) , I3 & TPC X 1 2 #E 47 38 VL fg , 75 3] “ IPC—ff AT b —A= 7= 470k " #E %
T MR3IPR . QIR IPC o2 B — 4 b B Al % RS 5 “ IPC—f AT —2E 7217l ” = 4
KR MR R IEATICHC , IF6e B — 45 v [ Al % FECHE v RS e & R (IPC) it , 6 LU 2 TPC L IR 7E
AT I HE R (tCusefrq) , 15 BNHFE 2 L RIFERRE AT 1 S (eCuse) o @Hf 472 & FIFERE 1Tk
(1 Sl (eCuse) , 36 LAARE 2 A7 Ml v filf FH 9 R & RSk 1R A7k A 7 2R (1 Cmfgfrq) 15 B0 5 8
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Tl (PM) 7 1 % R 28, OF B I T SRR e AT A FH & 1 rposke B AT — 470l 09 B AR, BP v [ R
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x2 RHIPCHAERM“EF=1T A" “E AT "# R F
X 43 IPC 43 25 1 “ (i ATl " MR 3 X 53 IPC 43 25 (1 “ A =47k "R 3
IPC o AT tCusefrq IPC A AT 1Cmfgfrq
AOIB 0111 0.0674400 AO1B 0111 0
AO1B 1492 0 AO1B 1492 0.0014340
AO1B 2419 0.0000727 AO1B 2419 0.0005264
AOIB 9290 0.0029070 AO1B 9290 0

=3 EBREFITUNSEEFERTIPC—ERITUL—EFTL" =4 X RZMER
IPC | AT | tCusefrq | 47747k | (Cmfefrg IPC | AT | tCusefrq | A7 47k | 1Cmfgfrg

AO1B 0111 0.06744 0111 0 AO1B 2419 0.0000727 0111 0
AO1B 0111 0.06744 : : AO1B 2419 0.0000727 : :
AO1B 0111 0.06744 1492 0.0014340 | AOIB 2419 0.0000727 1492 0.0014340
AO1B 0111 0.06744 : : AOIB 2419 0.0000727 : :
AO1B 0111 0.06744 2419 0.0005264 | AOIB 2419 0.0000727 2419 0.0005264
AO1B 0111 0.06744 : : AO01B 2419 0.0000727 : :
AO01B 0111 0.06744 9290 0 AOIB 2419 0.0000727 9290 0
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AO1B 1492 0 1492 0.0014340 | AOIB 9290 0.0029070 1492 0.0014340
AO1B 1492 0 : : AOIB 9290 0.0029070 : :
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AO01B 1492 0 : : AO01B 9290 0.0029070 : :
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G, T Al g AN 2002 4F [/ R 22 PR A7 30 28 5 v B B0 B0 P2 110 8 17] =2 1) DE i
KA BT [ Al e RO P AT B A R Al R AR T B (PATENT) e ) A2 7 B 8 (PM) LA
L ALARBE B ATl (8] B R 2R (PIO) A5 70 [ 8™ L 80H R AT R4, ol 1o by J AR S
TR S ) KA 2R Al

., SEAES RS
LR R LSRN ESITHER
32 443 O RN B I B A £ B R T M A BE S Lk e ] DB R A1 (I3 ) B
B 2R B T Ol 25 ) s A 2 A 0L . (2)2002—2020 4F [ 637 1 2 (i 25 ) 38 111 5 4 2t 6 357

(M 25 ) i 2 5 Rl b T i 5, A S 2 16 K 0 1) Gk 24.16% (8.47% ) F1 24.54%(8.84%) . H:
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v BT B T B R T U A A R R B B SR TG e T A i R X
BT AR i D AR R R AR A R BT Bk A . b [ BT B R AR ik S B SRR I A i i A
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YT, BRI b 22 18] 9 G 87 B SR A7 AE 4 S B AR, R TR WUAT b i i 2 2k 0 oy 5 V22 R Rl ok 1Y
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s SR IR ST 2% A2 77 B B 3 Bl sl a0 HE AT BORBOET , BT AR BIHT i X — e A2 B DA B i
562 o A K0 20 i 04 B8 i Sk Rl S A 2 RO e 3BT e HH A 2l B S R AR T, R

Bt 26 BF P 0 B RS R SRS I L ©

x5 HERAUFEHTINE—ENMRE

Panel A - 4% 2017 6 1 28 30 2002—2007 | 2007—2012 | 2012—2017 | 2017—2018 | 2018—2020
B R0 s AR B (O ) 8.6097 43.4703 39.4178 49.4273 133.1979
—BlHE e SRR TT | 263275 59.5390 26.1520 83.2411 87.1641
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5% 2 A 5 7= b B 3 4 AR Bl (7 ) 7.8396 39.6859 36.7296 452178 122.6955
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HO AT QR o HETEAL T AT I 7 SR ASH A AR 0 R A oMb BT T ) i
PEREIR " BIE , S AT URE P BT H A S A A0 34, i i A 1 o TR ik B ATl B R IR AR B T fie i
Az I 2% v B BE SRR o N, AR AE 2020 488 R I e R HE 852 0S(HarmonyOS) , 58
BERAE R GERW, WSS IR S| 1 S A% )4 A BE S VR I, 41 3 WPS | iy 8 S5 B 1 I, 52 30
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%6 R Tk RH i AR S S TR R A R . b BB iR Sl OGO R E
(AR i Hh o€ 2 o5 A R ) ot g X B8 6 A2 S 520, W1 6 1) Panel A (C \E TR . 4R 1
7 OB i 557 Mk S IR Rl 19 52 ) 32 B0 SR AT 11 B By B8 o 1 5 2 i 9K 3y, 3 R R R B8
PN G ARAT b A S AT R T S AT ol ) B 1Bk AR UK H A AT M BB s @ BRI R Hh B0 M TR Y
TTRRE 5 5 B)2007 4E Z 5 , T 1 & Ak 4 TR 3RS A F 4 2 o B, s AR AT RE = ol T 1 N AR 73 gl vk
55 AN WA o T . bR A SRR B, BB i A B OGIB L be (TR N ) 2 el Ak 23 T 1
IR I 5 B SRR v Hh e LS SO0 ) R Al (EL A 2 S B A8 S i IR 3, A A T ad i A7 oMb 1]

O HRERIHN A F RS G E T 0 B 584 5 R 508 3 0 T RkGE B R AT SR AR s Ak T 5
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M IR AR A T SR AT BB T (0 56 R Ok A4 BRI v HH O o B n A O AR D 4 BR e
) 388 {5 1 o 15 8 BE 2% i R 7, L 5G W& B BOR Ui Hh I 35 R LA ) 3 L R T N AR R
F7oll, X LEAT AP AR A 5G A4 R I E L5 45 SE AT VR AEPERE IR T A WA AR TSR . ke, 1D
il 5G B L i Bl PR I7 A0 A5 A7 M B BOAR A 7 22 18] B I AR RO , 7 SR AT Ml B
JEE 1) 32 THATS E 108 ik 15 7 ol R 21 R S R 2RI i AR

=6 HERUHTEHTINEZ_E DM
Panel A: B ii 11 58 45 R ECL 3 51 54 | 2002— 2007— 2012— 2017— 2018—
i A2 3 2007 2012 2017 2018 2020
B I L oe 4 o T R B0 Bl 5 | B0 i =6 T i 2.2667 25.8818 10.3085 | 41.1439 | 116.1007
A5 5 (7 30)
—ﬁ‘J%?{ﬁﬁum_uﬁ’JETﬁFElk?éﬁf S Zh Y SRR (%) 9.9508 8.3433 0.2410 0.9437 1.2742
— B ik B AE B A ST RKEE (%) 65.6701 92.9763 128.6620 | 105.6313 99.4214
—3 B Ak A TR B TR (%) 24.3791 -1.3196 -28.9030 | -6.5750 -0.6957
2002— 2007— 2012— 2017— 2018—
Panel B 5 £ >R 5231 3| 200 8 =X A1 H7 il 230 2007 2012 2017 2018 2020
doe 275 3K AR Bl 5 B0 w5 AR i L AR Bl (7 30) 6.3430 17.5885 29.1093 8.2835 17.0972
— IR AT SR A A E I BTk (% ) 19.0433 17.2121 -11.2721 | -4.1615 -7.3854
— IR T SR A A B 1 DTk (%) 80.9567 82.7879 111.2721 | 104.1615 | 107.3854
Panel C: ¥ 58 4 b H R E0CE 5 5ny 8504 | 2002— 2007— 2012— 2017— 2018—
Bl P s L AR B 2007 2012 2017 2018 2020
BT 58 4 o FR B0 3 51 B0 E R 0.1124 2.4747 1.5377 3.3885 9.4313
PR iR AR Bl (5 30
— B s Y M G TR AR B 1 TR (%) -1.8333 1.4268 1.6452 | -3.2434 2.5765
— R AR B 1 ST EE (%) 74.9974 92.5160 102.5859 | 104.7776 97.5752
—af H Ak s TAS S B SR (%) 26.8359 6.0572 -4.2311 | -1.5342 -0.1517
Panel D: S & 77 3K 22 35| B Ay 85 A8 ™=k i | 2002— 2007— 2012— 2017— 2018—
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AR T | B BE BRI AR T3 | 0.6577 1.3097 1.1505 0.8211 1.0712
— R AT R F I TTRRE (%) 32.7274 8.8730 | -121.3211 14.1712 | -31.3580
— I A SR A Z) I TRk (%) 67.2726 91.1270 221.3211 | 85.8288 | 131.3580
Panel E: Q18 1 56 4 &7 R BUE )51 By 5 =Ue) | 2002— 2007— 2012— 2017— 2018—
B [ s L AR B 2007 4F 2012 4F 2017 4F 2018 4F 2020 4F
B I L o8 4 o T R B0 B 51 3 s A0l 2.1543 23.4071 8.7708 | 37.7554 | 106.6695
[i) 35 HH AR Bl (7 550)
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— 3 H LAk S> T A8 5 B STHkEE (%) 24.2509 -2.0995 -33.2285 | -7.0274 -0.7438
Panel F: i 75 5K A8 35| 30py 85 =000 5 F= ol | s 1 | 2002— 2007— 2012— 2017— 2018—
5 5 2007 2012 2017 2018 2020
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— IR AT R AL F I DT (%) 82.5398 82.1170 106.7437 | 106.1787 | 105.7831

112



TR E R oseg

BEA, f 208 SR AR B % 2CR T i R AR SR R, W3R 6 1Y) Panel B.D F /R . fe & K454
S AR 2 T AR HE AL S 0 R R A B, TR 2012—2020 4F 2 5 3 9 - 5| ok =005 5 i
S T AE 2 B R Y BT R Cn R Sl ), DT X e 2K T 2R AR Bl 5 B 4 X0 s T S
s i BT 2 o R H T AR 2T SR MR R 2 LT ol A A BT B 2T SR 51 BUM 52 e vp 4f &%
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B (F 5 SR RIASE (i I B d5 2055 2R B 3 110 B =0 B0 s Hh A SR B sk ka3
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Chain Production Networks, Demand-Driven, and Chain Innovation Spillovers
YU Li-li', TIE Ying’
(1. Institute of International Business, Shanghai University of International Business and Economics;

2. College of Business, Shanghai University of Finance and Economics)

Abstract: The potential boundaries of innovation spillovers within complex production networks
have expanded significantly. This paper introduces and defines the concept of “chain innovation
spillovers” to reassess inter-industry technological spillovers in such networks. It addresses the
substantial underestimation of spillovers in existing frameworks and reexamines their drivers, key
industries, and transmission pathways from this new perspective.

Using data from the 2002—2020 Chinese Enterprise Patent Database, the US Technology Input-
Output Table, and China’s Input-Output Database, this paper constructs an innovative input-output
model that incorporates the appropriation of innovation spillovers to systematically analyze chain-based
innovation spillovers. The key findings are as follows. Firstly, chain spillovers are consistently more
than twice as large as direct innovation spillovers, indicating that existing frameworks underestimate
spillovers by over 100%. Secondly, in periods of economic expansion, the growth in chain spillovers is
mainly driven by increased final demand. In contrast, during downturns, it stems from greater
innovation intensity, reflected in higher utilization of innovation spillovers. Thirdly, intra-industry
chain spillovers are concentrated in medium- and high-tech manufacturing and construction, while key
inter-industry pathways are driven by final demand in sectors such as construction, healthcare,
specialized equipment, automotive, and communications, generating spillovers to general and
specialized equipment and metal products industries.

The findings suggest that China should focus on building a technology innovation incentive system
aligned with the increasingly specialized division of labor. It is essential to bolster demand, ensure
supply, and manage risks to strengthen and stabilize domestic production networks. Industrial policy
should prioritize key technological fields to drive industrial innovation through technological
advancement, thereby accelerating the modernization of China’s industrial system. The paper’s key
contributions are as follows. Firstly, it proposes and constructs an evaluation framework for innovation
spillovers in chain production networks, addressing the underestimation of spillover effects in existing
literature and offering a foundational framework from a general equilibrium perspective. Secondly, it is
the first to develop an inter-industry patent usage probability table for China, capturing technological
input-output relationships across industries and overcoming key limitations of -citation-based
identification methods. Thirdly, it encourages multi-industry, multi-agency collaboration in innovation
through strategic R&D partnerships and cross-industry cost-sharing mechanisms.

Keywords: chain production networks; chain innovation spillovers; demand-driven innovation;
industry linkages; technological spillovers
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