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Abstract

In the context of profound adjustments in the global value chain and the rapid development of the dig-
ital economy, enhancing the technological sophistication of China’s manufacturing exports has become
a key task for moving toward higher segments of the value chain. Using panel data for 284 prefecture-
level and above cities from 2011 to 2023, this study constructs a city-level technology spillover indica-
tor based on patent citations, and systematically examines the effect of technology spillovers on the
sophistication of manufacturing exports. It further investigates the moderating role of the digital econ-
omy. The empirical results show that technology spillovers significantly promote the upgrading of
manufacturing export sophistication, and this effect remains robust after winsorization and instru-
mental variable estimation. Moreover, the digital economy strengthens the transmission efficiency of
technology spillovers by amplifying information flow, knowledge acquisition, and technology learning.
This study reveals the internal mechanism through which technology spillovers drive the technological
upgrading of manufacturing exports and provides useful implications for enhancing regional absorp-
tive capacity and optimizing digital economy development.

Keywords

Technology Spillovers, Manufacturing Export Sophistication, Digital Economy

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|15

LR, BT AP R IR EERN A . S 5 5008, RO HESh IR A1 57 5 BT+ 4 ) B
JifE. IBHRER VI PP GRS NEIE. DL LA REAONRHIE B T2 ir ik &, IEAER %
GUA GG TN — I, FEHRNE . BN SRR 5 0 BRI T At N BT 3 O RRAS
A5 HL 36 M7 i BE 0% B e RO IR AN R s 53— D, B AR B 0 52 B R T T R ReR
s 7 DXARIRL P L R B . IR RT,  fild e a0 ] 28 Ky e SR e i 7 AR A rp R 38
S, FRRTHESEREEE T 007> LI, RRONAE AR I A 3 2 L

BoARS REHES B AR FSETH 5840 F) I BZPRUR S Alh it XCAEBORB Ry A SR T
PRI FIARMZE S, ) A B Ay BN = R . SRR, SoRINE B A AR AR HE
MRS AR, AT O I B Bt . AN 5. B RRINME > AR G AL Alb A 5l b B
N1, ERESAE BN ANATBN2] PR G AE AR G S5 Ty sUAE X A B A 3k . AR AT A bR P
Je. & PALBEREERAWEM B 5T, BORINE Y HOT 2B B R Brr b gt vigE. Bl
7 & DL E PR 5 & 52Tt 1 B SRR IR R, M R S A i it T2t 1
Ty AN 2 1B A AP T RIBOR H HAt b X 256 5 BOR R, AT R AR AN IR BRI 25 A . e T
BRI Z U EANER, A 5 PRy O R o SRR AR AT A BORAE B AT - /SR A2 AL
IR T HARE S AL . X T IR TR R B A st ok U, FERCT SR 5 B R R B Rk
b DA Y EAR AT O RR SN, AU B T4/ EOR R, ONHEENLIRTH T2 Ut dh 4544
AN SRR RE PRt T HE B BRI

DOI: 10.12677/ecl.2025.14124539 5696 CIREE RN


https://doi.org/10.12677/ecl.2025.14124539
http://creativecommons.org/licenses/by/4.0/

IR 5%

AT, RESNSUR DT IEA TR B, rhat e B S5 e B R (AR S ke =107 FkID
Hh B i R HESH Y L ) b R VY EE AR ST, HEEAN SR R R AR, SRR S R AE [ PR T 7
SEg S, WA E A e EREREN P Bt RN, BB IS R AL 1 51 5 B (R K,
W IEAE BRSNS . BB . BTN BE 5T 6 B By R R IRT 1S BRI AT 7 VL BC g
T35 AEHNENV A BUH BTN E bR N7 R A 1 SR R s, N 1 A A P i
1] r e L AL AR o A AR o [ SEAR B HORR 2, HHh DBOR R EEAREL 1 gl ™ i R R
EEMEHKE, R A RO EE > TR h, AR E RS I E R bR ERE
TR BIE S WERBNGREE . BORQUFTCR R EZ B, O BAR R e, SRE HH
P2 BOR S AN 7 fh 2 G0l e, A2 EBR 7 T T B R LA SE A3 B 25

BUABT TR, BRI RESS X HIE L I D BRI A 2 07 B IE B (AR . B e R AR Bl
HTHIMKBERON, I AP LA . X AN B BE (OFDI) LA K v 18] i 3 171 45 SRE3E T2 1 (4 A B AR S R
AT BUE 2 ST A FE G G A T T AR BE IR 2K, D RS & i 1 A S BOR
Sbak, MHES H OEOR R IR T3] BoR WA I BRI F I BRI, JH L (2t
BORFREANYHL 51 SURBN . NITEAE QR BRI SR B GG AR TR, S R,
HEBD P L SR ARSI T A S BOR (4] R BIERA T, BEMIAESE R BT D EOR R ik
seifid OFDI FRAG I I ARSNGB WFTCEAR T 5 247 PR S5 5L 5 TR B R S, #5481
PHIE Y 7= S S AA (5], S rh R OR  AAE S R R EE R, AT B SR T T BOR S 2R K
o AP FUNXT AN ELEES R (OFDI) . Ahiy ELH BT (FDI) LA L Hp 8] df gt I S5 R3E ke, #8717 H0R
A X 3 b AT Y VAR M EL R, (ESC T “BORAME AR A TR E dlE L DR R
RIL” IR AMAERAT Z 0. B, AEZ CHRUAE K88 JU8 B IREAS, K OFDI A,
FDI 3 5 B AR T 3 SRS A% 2 AR B A B AR SN (AR, 0 225 O T3ORE B xS 97 keoxt Hy 11
THIAIRENR M LAAHEC AN [R50 22 TR SR 5 B 2 TR SEAT AR A BRI R S R P O LU
FH 2 — B T FU TR R VAR T I PR B BOR b H AR AR, o0 B RE B S A (L
B> TR GOAEAR S B ) BOR RIS B AT IR, ek = M3 il &L L A e T 1) 2R 4
Griire BRAh, SR HR A R X A 452 A i 22 57 e S e i T e AR IR A A% 5 L H P EOR R 2R,
A BT FAETZNE T 10 AR T 9 T b AT B — B, JET 0k, ACBL 2011~2023 4R3RE 284 AMHIZE K
DA b3 13 (R T BRSO I FUREAS, SRR B R T, BT L R el Mg ol 1 = 1 (AR i i
s I EE S T A VAR AR, UL [ 7 AR SR T 2 e 36 e ] ] P 5 A A o ) 3 ol
H FHOR S IR FE RO S X2 5 o AR SR S St % M0 A 2 1 ) R B S BRI R I 2%, )
PIMTRIE B B BRSNS RE A, 3870 AN RIS T SR St /KT il 3 b ) 1 B0 5 2% Bt 1y 9 AE A
WL, DA A BT 2 1A J= A T 3 R ) 3 b A 2 BR O BB P 1R 0 7 B 0 B BB PR ) 22 36
1

2. BROTSHRRL

BORANER 2 BARBHE S A LR R fE b, AR EORE A R BN B R A AA
TRBNAEIRIE, [ HAb AR DX oM RS R R o 2 1 3 I M B2 AR ) QBT IR Bl e 7, HAR A
i £ 528 DX A R AHESN i 1L B AR T BOFE T . AERCT BT S Bsl . iR
AGEIRBE T TR, AN AR AL R A — DR, Al 2 17 6 A AL IR TE SR AT B R
MR B EART T, 3 A RS R Y B AN A% IR RERE— 0 K

BoRSN AT LA« FRIRE - Wiles 3] - FORTHGL - P T X BRSSO R

DOI: 10.12677/ecl.2025.14124539 5697 N e


https://doi.org/10.12677/ecl.2025.14124539

Ry 5%

ZRPE o AN IR AT oLk A L S S B R B AT AT B XSO MRHORE R, Blan ARG . ¥
DA EE . BRTIAEE 5 Lt B0, HEAE 45 Al rT A BRI . fESLIERt E, A
I X A Al AR B SR NSRS B AN IR, ARt AT R T A AN BT
F 2 OSBRI A AL IR BE ST o BEAE RSN FR BT R B0 T 22l ARt A 72k
e, AWAERBEEAR . 0T MAF LA™ GBS T7 I RE 12D 58, HES g ) S R &
B EEIMERTT AR . AR ast MR A RIRE R RIS T, SMNERRFIRG S5 &
PEAEANE, & BTG Bl R BUNECT AL TR PR 7 RRERIBURA, (645 HM SR T 7R 5 1
VG RE I A TN . B BORACE AR S, A RE A AR A I EE
e R it AT SRS T B A3t I BOR R2R FE 3R T T

2.1, HARSM I FIE W ORARE R EFA R

FORSNI B BEARTH R AR IRT, AflE L m R R IEAZ FT . SRS R K AR,
AT DGR ANV SRIUE . R L B AT I RE ST, M HESD ZEER BN M QU RS A AR . fEAME IR,
BRGNS e L A ek FAT LR I L2 2R AMEAREE . &
b I 2 ST MISRBUZ LA AN R, TR BRI AT ). FORBEAA = H LT3, (AN EAR ALy
HEIBHIaE Sy, DL ER BN hitk e A2 [ G0 SR s AL

FEFARP R, VAR A T ZHA BT R, RO TR SRS 5T AR
FHEE T T SEBLBOAR G, TRt i 1) S i PR & BT 10 T+ . B By b TRANE B 5 103 A
AV AR BRSO IRE E N5, A AR R PR 77 et S e i N AR AR S 0
FRe BT B N S b AE T 2R . A H S E R A S T AT Rgiife, Rme®
RAEE, FRRALEA, Dl 7 f BRI T 5 N e s H SR RS R R .

[, BRSNS FIRAR 208 i s IR SERTE B A AR . ks S S R
I P SR B XIS AR S BOGSE L A i 2 )R ORI 4, fEBoRbRiE. T2 Gk
KBTI RSBV FETET . RRGE 55 S RO S R, Lk bk i SR ROZ D [ AR 2T =R
R RIIME TS AL . B AR AR e, R A R A BOIRAE S 7 i 1 E
H 7 A DR A R AL, A sh L SR R 2R R T 6] -

it Bk, ASCHRHWETORBE 1

H1: SRS PR R 2% B A B35 IR R

2.2. HFZFERARINRTWEEE OFREREIEDHFHIER

BT B I DU R IEAE OB R AR AL R 7 30, AR S i3 HIORIR AT ATL A 52 B0 i PR 46
fibo BT LRV TERE . 2o L3251 G I8 L UL BR IR BN 1 R B AR 8, 645 B AE Al 5 M X 2 AL
s ENRIE S 785 . SEGHRKIE N A DR S EA BN B A I HoR SN B AR A b, By it B
FBRAR T RRAR IR A 18] 5 22 IR AR, A Ak BEAS B RN 3SR OKR B AN E R . T2 st i
W7 RA,  ATERTH SRR IR WSOARI T RE 77, S SRBOAR MG 7] Y R R etk
MR ERF R KRGS X, AN R 1 38 5 525 5w A D A #E F F 1 7= S AR R B AR T4,
M EE— B HESD Y D BRI 5T

B2 B RN RBE AN RN T S SEALIRME TR F . dlidd for-r G 3RIBCE
FEETISRE FP&RATES, AT TRITRLZSM R . hRETERARAEIL, {35
FIARRENS B PRBN A SCB,  SREBOR BT 577 TR . By @Bt AU 1 RSN 1% T i

DOI: 10.12677/ecl.2025.14124539 5698 1T 5508


https://doi.org/10.12677/ecl.2025.14124539

IR 5%

2, WIRE T HEARSMNGEI D S5 T2 32 B ok .
WRIE L LT, ASSCHR BT AR 2:
b SR 2N Ak 5 AR =L eI B | Al B i N = 4 St N e = R < I 1 T e Y A
3. SCUERASRRT
3.1. I
3.1, HOBAREFERNE

£ Hausmann 5L DR FEREAS b, (55 13K 3EHEE(7] 2019)ffii%, RATE JUZ A\ 47
BRI B AR 22 T A3 A B BT, x5 A8 il DV B AT DN AR, U

AR
B DS A Al A IR ARl T 845 0 1 AT I 2 72 84
L,
ps, =Yy, 0
i Zxrjt

P FRE, JREATI, ], i=1,2,--305 j=1,2,--,16 0 ps, Ko j FREIE AT WAL
ti%ﬁﬂﬁ%ﬁhx%ﬁﬁj%ﬂ%ﬂﬁﬁﬂﬁﬁtimﬁﬂﬁo%/ixﬁ%%@ﬁﬂ%j%ﬁ%ﬂ
i=1

ijt ijt
ST ¢ FAEFRE MG H S S E, Y, 2 A R X A A .
Fek, A i 2B b R R
L X

ES, =Y <" —Ps; )
7= ijl Xyjt

ES, N i TS (RIS, x, [ x, S ¢ 4 ) KT O & 1 4 il
j=1

PR L

ASCAELERS/NER(8] (2020) B FL T 32, I T 2 = LI GDP ULLEL, 548 4 R 5%
BEMABL I3 gt 2 T 2%

Bl M =7 o B 9T R 1, 45 2 T b D BRI EE

ES, =ETC,*h, (€))

ES, MR i R ¢ HIENL I D BORE RS, ETC, Nz @ & e 0 « B R,
h, MR =7 e GBI I, AR PR AR PRI I, HE— P T 2013~2023
H R T A Y B R 2R B A

3.1.2. BEARINEROUE

AR A 1A% S50 78 32 AR VT T, 55080 57732 Je8 1 s b 5 5 1 16 B % R0 93 285 (IPC) o 7E ML BER, I,
M R [ 55 R P2 AR (CNTPA) S R B AT CSMAR 58 e rh 2 B % N il i b 3 Bl (0 4 3 B RIS
MR B R e B I L L RIRE AR

TEBARS M AR RIS b, ASCRF S RRTERE . XUZRFH[9] (2024) i, AL R 51 FH U ) e i
SR . B S| BGEE, E R R %L RS I RNRAE S A YRR R, R ) S,
FH L Hb AR TR KPR o IR AN IR T L R A AR 22 SR AR I T, A SO LRI BRI

DOI: 10.12677/ecl.2025.14124539 5699 1T 5508


https://doi.org/10.12677/ecl.2025.14124539

Ry 5%

ST R AT G AR, FERE S T RIS B AT I B e, IR ORI AT EOTE B 5
AR AR b, BRI IF
In (BRI HE+1) “

3.1.3. HFLFHME

AL WG PE[10] (2020)BIMHE, MCE IR A JE FEL 7 4 Bl A T T A @ 3k i B P 2 B fe br . HLERIN)
RN VYT e br ek, AFE: E N TR SN P EL S B S AT A 5 5
toy A BN S m s DL R i NSl sl F P 2 B0 A Rl K 1SR F b 0 R 0 4 RIE 7 0 G il )
o E R RS R R o DR MR AR AR I A T M S I T B AR i 1 B R A
AR/

TS fabr AN A, ASCE S AT AR AT AR AL AL ], B 5 R FH 2 A3 0 T2 (PC A B EL A St
B, METT ST AR TRECEUE R Z IR T 8 22 5 R KT

3.1.4. HHBNGEE

N T 3 I SR T 2CHE BRI R AR AN S Ml TR R A AR AR, AR SCAE R SRR 4 AT
fili b, 25G A A ORI U A AR R, AR I I S T P THT AR T AR 2 o 5 1 AN R 38 Tha A E AN T R0 1)
I RN AR REAE, LA S 4 ) 2 T8I 2 00 vk A ) A 3 5 B P ) 28 A B SR T L RIE IR R, ASCRA
LT [ 5 A AR, [R]BsF  h 3 i AE RAEA7 RS, DAVH IR ST E T R T R
FEBEHEZE N, BORAMNEARAE A RS R, HIE W DR E 2 NP R, IR — &5
WA R, AT S g A (e AR BBOAR SRR T il Y BRI s, B AR B R

In ES, = ) + o, LNcited,, ++a,Controls + y, + 11, + &, ®)

In ES, 9 ¢ 5 i SIS D RORE R E X, OB, RN BoRE AT SRR, IF
RIRARNBEL AT BIH; - Controls il AR, HAMRGIENIREL, XA . BUFTHREE. N5t
A PR RN ST L s g, TR HA R u ARSI 6, NRENLIAEN I

3.1.5. B4EKIR X5 ER

HREFEARI TS R B, ARSGESE 2011~2023 FENFEARX R, oE 284 AN T K
DL T T AR A, ARG AT AR S X ML B AR B AR R G A 3 EORYE T i
KAFEHE, MHXER (PEGIHEEY , (CPEMTSIHELS) $ETGRIHEE. A%, FEEZRR
FEALURI(CNIPA). CSMAR ## % .

3.2. SCIFGER SR

3.2.1. EfEEYT
1 IR T AESE AN RN 5 ) 2N A 00 i) [ 52 RS AR AR R, AR A o HE AR B A B SR
gER,

Table 1. Baseline regression results of technology spillovers
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Table 3. The moderating effect of the digital economy
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