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Spatial Spillover Effects and Threshold Characteristics of Digital Economy’s
Impacts on Innovative Cities: Analysis Based on Panel Data from
281 Cities in China

CHEN Li, YANG Tao
(School of Economics and Management, Anhui Jianzhu University, Hefei 230000, China)

Abstract: This article examines the impact of the digital economy on innovative cities using panel data from
281 Chinese cities between 2011 and 2021. By applying baseline regression, threshold, and spatial econometric
models, it analyzes the effects of the digital economy on innovative cities across multiple dimensions, including
spatial spillover effects and threshold characteristics, while also exploring the moderating role of industrial structure
upgrading. The findings indicate that the digital economy significantly enhances the development of innovative
cities, with industrial structure upgrading playing a crucial role in amplifying the benefits of digital-driven urban
innovation. The digital economy’s impact on innovative cities shows nonlinear, marginally increasing charac-
teristics and spatial spillover effects. Further analysis reveals distinct regional and temporal variations in the digital
economy's role in promoting innovative city development.
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JEBY 1 T 77 b 25K 5 BE AL B4R, f A Tk &5
ey 1o i O A B A R o B (2) A0 (4D T LB
YRl S S OK V- (ned) S B BEAZ 1k, 50 30 InA His
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5 Ris A R R AT IR o SR R, B0y
Z0F 0 R R W O I . ROy el LU B
b S5 AL S R, e 7 Ml 2 A AR % 1 X
I 5 i G0 G e, M Al 8l 3 A B K R 1Y
Tt

3.3 AR E

AR T BT 28 U BRSO 1 AR R R
VR U2 5 Al S R A A T AR AR R R A, A
SCAR By Bootstrap kR 2 2 & Al B 500 ¥k, X 807 28
TEIRF (Deid | 72 b S5 45 BRAG CRas) R Ml 45 14
904k (His) 1 TR R E 2047 K 30 5 15 10, BT &2
IR (Ded) it 1 7 XU T ITAEAS 565 7l 4549 & B AL
CRis) R 7= i 45 4 785 9 Ak (Hiis ) 35738 1o 20 1 A A6 56
A 72l 254 w8 G Ak (Hes) sl 7 R0 TG 36, —
HRIR A = TR o TG, BE AR R YT
i, R AE RN 5 R .

£5 TMREEEER

S8 (1) (2) (3)
e 0.034 0.010 1.405
Rt 7 0.131 1.580

—0.183 0.958 4™ 1.053™

Th<

=0 (0.382) (0.154) (0.175)

0 The 0.424 1.151" 1.523™
! & (0.293) (0.225) (0.375)
0.965" 1.110*

Th=
” (0.179) (0.182)
s 1fi) A8 Sk YES YES YES
L[] [ 2 YES YES YES
N 3091 3091 3091
R? 0.376 0.348 0.390

TS5, BERDM RIS R BN, BFELT
IR T 0. 033 5, &5 248 T X B Bl T JE 11
Al Bl I (51 S N T e R 2 O e B U
0. 131 3J& , U728 T XA 7 ok Ti7 & e (1) 5 il 1 B
TR AN . AHER I, BT T K
B, B 20 0% B9 & R AT BE 2 6 38 T 0 A g 0 e AR
TS o R IEE T, AT AT PR
B, B b3 it 2 5 RO B ¥ T A Y, X A
BT 2T 0 AT I 45 508, T RE T B TR R
Traf A, HE R AR L. A, T RFEA
U AR AT BONXTRR 5 B0 T A08 15 2h Jo 15 2
A R DT BEL RS R 6 A PR e B R . 1
R e SR vl NI I N TR o N G e 280 A N 082 )
HE S R 3 7 A D 45 RN, R BIT R nk  J
FEAET BRI R . FERIR (2D, BT

ST A R I T RE 7 0 fie D R S s, 7k 2
F4) (1 A5 B AR = G Ak (Ris R His) AR Ay 1) 28 1
W7 1D 7 ek B B v P, R i B i A AR 2R
PEFRAEATS SR W A7 A o 3k R T, A 4 30 B8 3ol i &
JE AR, BUr AT MU 2 B A B KRR
A2, 322 32 B S5 A AL R T e . AT
AEJZ T A RS 20 duk o 7 ol 5 4 1) i AR A
HAE G R g8 A B, AP AE ORI BT ], B
P ZE A B TH AR AL BT 2B R A ST R K
PR BRI A B R T . R, R 3R B E

3.4 Z=(E)iE R ST

AT SCHR T T 805 28 U 0 a] 52 i) ) 780 3k Tl &
J'& , AE R T AT B8 Z 0 T AN [R) DX S8 2 1] A 2 [a) Bk &R i
SRR R . HIL, S RERNA S
B R, i — 2 G 06 0 48 5 7 i 3h B T &
R R A A S R ANGE o E A R A AT R, AR
K Moran’ s 148 038 X810 3 3 i & B K F
(Ined) 4725 1) [ AR SCAG I8, LUK 56 07F 9% X 4 J 15
A7 76 25 [ R0 o 48 K6 56 6 B R T & e K F 1
Moran’s T3 5 3 0 1E , A3k 2 18] 08 1) 5 &
FE 75 ) b 52 B0 3 Y I A e, e s a] R
A R

HE— 25 2 8T 3 T & J& AK P 1) Moran 5, Bl
PR F RS bR, X2 2011, 2016 A1 2021 4E), WA 1
FIT7R o EB 4> kT 00 BT K R KT 38 o AR AR S —
SHMR, R BIT Q0 B K R AE A ) L AR
R RRAE , S B A b T i 50 22 B AR 5 e B 2
YT, T R IR AR kR A ) O HR T

% 18 Elhorst™ Ay ¥ 56 L 8%, 34T Wald ¥ 56 .
PR (LROK 56 %5, LR 25 5 h P/NTF 0. 05,
R A A3 )R TS BB AR Ak O A )R 22 A5 R Tk
25 (Bl SR A R I, AR SR 2R FH T B[] R
243 ()WL i) [#6] 5 2880 N ) 2 ) At 2 A4S 78 3E 47 [l U5 43 AT
I3 FH AR R A S 43 B T L[] 2 8 28 ]
H I NI A o a2 W IS A | N4 SRl 4
N, B~ 23 ] BT A R AR X A R AR et 2 []
I AEE S, DA —A %5 B 5T b ff B AR G X ) —
AT YRR AR S A E S, it PRl
SRS 25 B 43 B X T 1 25 R] i R 50 AT R S 3
flit iR o R, 75 B B2 () o 4 R B Al £k o
%k 2 (a0 RN HEAT A3 A, DT X439 43
LA R RIONE L TR R RION B B AR R AR TR
R 6, s RILE 7.
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L5 B0 Ay 8 2
E1 BOFEHUFHTEREDEL BN RE
6 19 SDM [FIHZ5 5 BR , 76 1% 17 3 K
b, BT TR AL T & R A B Y O
] 25 ] A2, 3X — 25 RAIE S T AR T 22 1]
FEBUT- 2 55 1 A0 A 28 B AR LA KB 3 K e 1) P AE 3
HRN AEAE . FOR, 2 7R RERW], BF LT
BB T & R AT $ T B2 @%@mﬂfu&u
T tRAION 34 B2 R, BRI 4 DLt AN H R
ST AS HU T B BET R 77 ﬁﬁﬂ ﬁﬁm&ﬁ#ﬁ
@ Wﬁﬁ;yrbkﬂiﬁ&UU%afm%>¢

M), B EE) . P OR 5. 8. B S8, #
R SLJE , BURAH AR LI

L= A TR ) ARl HE S B T A TR KR, R
AT BE T S h e A A T BT RNE B, DA T A 28 e a2 ]
YR 2 18] AR FAN A 3l A 3 BT K A 4
Tk Zi b, BB 4R FET
R6 TEMEEBEEFLER

A (LS A5 [N RGeS
Dei 0.930"" WXDei 0.542"
(33.03) (8.18)
Pod —0.072"" WXPod —0.054"
(—3.68) (—1.70)
Edu 0.000 WXEdu 0.083
(0.01) (1.07)
Gof 0.016™ WXGof 0.011
(3.03) (1.34)
Fid —0.000 WXFid —0.016™
(—0.09) (—2.87)
Opl —0.011 WXOpl —0.171"™
(—0.63) (—7.31)
Mad —0.013 WXMad —0.016
(—1.58) (—1.12)
rho 0.410"" sigma2_e 0.000""
(19.54) (38.67)
N 3091 R? 0.268

X7 ZTEHERBESBEEALER

AF (D) H RO 2) ] F2 54 (3) BB
Dei 0.549™" 0.121"" 0.670™"
(37.76) (3.06) (14.72)
Pod —0.081" —0.128" —0.209™
(—4.30) (—2.67) (—3.89)
Edu 0.015 0.138 0.153
(0.31) (1.14) (1.10)
Gof 0.018"" 0.026™ 0.044™
(3.54) (2.23) (3.43)
Fid —0.002 —0.026" —0.028"
(—0.65) (—2.72) (—2.62)
Opl —0.030° —0.279" —0.309™
(—1.70) (—9.91) (—10.55)
Mad —0.015 —0.033 —0.048"
(—1.68) (—1.36) (—1.67)
N 3091 3091 3091
R? 0.268 0.268 0.268
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Jr A 2 bR 22 5. R S AL |
(2)FC3 AT LA H B0 22 5 X B ik T & Jee 114 4 3
RORTEAR b L PERREGA R T 1% W B E K. B
ZEVERTAR L PR A RO I BRT & AR R T R
MiEsh . (AMHZTT , BOF S B X R h 005 & i
BRI JE R 5 H o 3X ] R 5 AR rp i X AR B 4
T 1 LI R J R X A8 e 1) R R KA G, X AR
“RTFLUR AR R T R Ay R . BRI (4D ()
rh 3T R S T ) 8 2 B 1 [l U R B )
0. 784 F10. 163, H 4 MIFE 1% 5 10% B7K-F 1 i
&, W B A R RO B ST 2 R Y 2 PRGN
B, AIRBR i T RO T BT B A BOR | R
DA, Pt 3 4k i S B B I T B e ) 1 e &
DRH 5 13K 38 3R T 7 507 48 5y T 1) i R A
0%, A B IS, (AT 4 DA EE THR
TR v RE 7 T AR BAT BRI ¥E ) A
3.5.2 BB S

BT 2 U 0 R R S IR T A B 4 Bl b 32 B

R 1) 7% 0L 5% e N IR SR R B 1 RS . 2015 4R Y
N T 4 2 i R A AR T T R B
b 5 % B I Uh A T2 BT 2 1 % 507 28 5 ik A7
fiJy o =R A, 4 A B AR 4
SRR BRI AR S AL BT A v LI R
J& o LA Ry isf [R] Y5 a5 BEAT A AL Il 2 8 AR (6) .
CTOF 53 550 2 ) 5 B R w9 1 o A 4 11 )5
O = ST S 2o N S il N 7 s 4
22 U5 X B T & R ) R e BE BE AN R 0. 376, AXAE
1020 WK P 1 2 s S d i 5, 1A R 800 n =
0.861, HAE1% MK ¥, XEWREEEK
BOHE” R 4 I SR TR e B R ek T
KRR TE RN o IZ R Z T LA R, v R
FR O AE TR KRB . IR . = 3R AE T %5
BHEARMWEGEEE, I BHEE R S5E 5470 3
() 32F 25 B G VR R, R R A% 496 77 Ml e 72 - RN
YA -8 N1 W & L A & 22 D O i ol
B R T R R B 41 R B

x8 BREMESWER

1) (2) (3)

(4) (5) (6) (7)

AR ik iR G b W i ok 2011—2014 2015—2021

Dei 0.991" 0.610™" 0.240"" 0.784™ 0.163" 0.376" 0.861""
(0.247) (0.257) (0.082) (0.188) (0.119) (0.204) (0.287)

Pod —0.315™ —0.045" —0.012 —0.605 —0.055™ —0.028 —0.054"
(0.084) (0.020) (0.018) (0.382) (0.017) (0.023) (0.021)
Edu —0.138 0.208 —0.002 —0.078 0.042 0.122 0.003
(0.160) (0.250) (0.059) (0.194) (0.089) (0.123) (0.084)

Gof 0.074™* —0.001 —0.004 0.148"™ 0.009° —0.001 0.014™
(0.021) (0.006) (0.006) (0.066) (0.005) (0.008) (0.007)

Fid 0.003™* 0.010" —0.001 0.059" —0.002 0.008" —0.002
(0.015) (0.004) (0.001) (0.050) (0.002) (0.005) (0.001)
Opl —0.199™ —0.045 —0.041 —0.401° —0.094™" —0.119™ 0.027
(0.075) (0.049) (0.060) (0.203) (0.033) (0.041) (0.036)

Mad 0.039 0.014 0.006 —0.072 —0.009 —0.005 —0.002
(0.027) (0.010) (0.007) (0.055) (0.007) (0.009) (0.012)
_cons 0.305" —0.056 —0.003 0.028" 0.084™ —0.047 0.073"
(0.182) (0.047) (0.019) (0.007) (0.033) (0.052) (0.037)
T [ YES YES YES YES YES YES YES
Hsf ] ] 2 YES YES YES YES YES YES YES
N 1100 1089 902 407 2684 1124 1967
R’ 0.460 0.347 0.390 0.593 0.222 0.249 0.205

4 REHERE

ARSI Y UE AR SIE R AT AE PR, LU 4k B XS
Y (Y R A P AT IR A 2 AT

4.1 #=HIEERKN

ST BAT B T BE B4 el T e A 1) T ARG e
e J EL IGO0 0 FC At e ARl PRI A R 2 B
M s, e % SR e g SCOhig

e L8 R R A () A L B AR I R AT BE T X
R SR E LR TR B B VR T o D N R B A e
W] 7 O, AN A LA R P AR A )T, DR O A 5K T T
S SCIS [) R T BT A48 03 B 52 AL, A7 Bl T i
BT e BB EZ WA Z S . RIH
BRI (DR, BIMEZEE T2 WE 3 IR R0
AL, BT G0 X BRI BT i R R AT A Y
THERT, IRIEAS SCZ BT A 45 1 75 SR R AR A 1Y
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4.2 ITAZ

i

2 HEHORE RS B A OGBS, R S B 1984 4F
B NPA A 8 E IR RO A O T R AR i TR
R TR Y iR s S R X, AR A
AE B H T AR RO € B AR HT . B Jiang iR b
7k, 51 G LI T R LU i Al T HAZ i
PAAS T 1984 4F 5 77 AT 7 Rt 1 it 15 i — 4R 4z [
IR P P B B8 LI O A i R ) T AR

o A THRAERITEE, IMSGitaEmpEHHN
0.000, H Wald F g3l K T 10% K Film FUE8, %
BRAEAES T HAS S IS 0L, ik T HAS RS B
HE— B HHRIR N RS, T4 T & R E 5L
I — AR o T AR R R AT, 28l A 50 m] i T
HAF B FREA R, 45 ILE 9 DF], 45 R R,
FEH BN AR Z )5, BT 2 U BRI T & SR AR
SRAFAEIE IR0, HLAE 1% KT 3%

R REBUEREER

28 (1) (2) (3) (4) (5) (6)
5 Incd Incd Incd Index Incd Incd
Dei 1.2717" 0.460" 0.452"" 0.735"™" 0.544™" 0.797"
(0.050) (0.184) (0.206) (0.274) (0.138) (0.140)
Pod —0.055™ —0.133"™ 0.119° 0.009 —0.074™" —0.094""
(0.023) (0.045) (0.061) (0.018) (0.021) (0.021)
Edu 0.031 0.229” 0.278™ —0.228™ 0.018 0.028
(0.060) (0.116) (0.129) (0.109) (0.090) (0.109)
Gof 0.006 —0.051"" —0.047™ —0.014™ 0.012" 0.016™"
(0.006) (0.014) (0.018) (0.007) (0.006) (0.006)
Fid 0.002 0.040™" 0.038"" —0.046 0.001 —0.003
(0.004) (0.013) (0.014) (0.028) (0.002) (0.004)
Opl —0.088™" 0.151" 0.172™ —0.229" —0.068™ —0.088"™
(0.018) (0.064) (0.067) (0.068) (0.027) (0.034)
Mad 0.015" 0.001 0.003 —0.021" 0.019” —0.022™
(0.009) (0.012) (0.013) (0.010) (0.008) (0.009)
_cons —0.285™ —0.537"" —0.501"" 0.514" 0.084™ 0.147"
(0.062) (0.105) (0.109) (0.296) (0.033) (0.055)
Kleibergen— Paapr k LM 3.94 10417
[0.047] [0.001]
Keibrgen—Paap rk Wdd F 62.44 50.26
{16.38} {16.38}
XL [n] [ 5 YES YES YES YES YES YES
“HFIR] <48 17 1] 50 YES NO NO NO NO NO
N 3091 2376 2 160 2376 2981 3091
R* 0.627 0.215 0.227 0.215 0.224 0.229
e [ ] P, || %k Stock-Yogo 553 SIAG 5 10 % /K b il 58 .

4.3 BHREMBEZE

DA [ 30k 17 5 7l BB g A (2017) ) rp
L 0 3 T B BT i BOE R R AR Y R AR
(Index) , M T iZ 45 th AT B 2 2016 4F &4, B
AR SCHE$E 2011 4E — 2016 4EA/E WA I X H] . 26 9
(DS ER, B bl i RS S, BCF AR
R JRATYSR RE 0% (2 F 6] 3 3k i i) & e o

4.4 FIFREBREH

5 N AR EG R DR ki PR GRS 240 i
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JE R T 22 6] A O 2E S, B BR B b IR
DICERR TN R L K RS B B
AR AT, 53R 9 T (B TR, %0 iR R
ARt (Ded) 19 2 BT 38 0 IE

4.5 FEREAE

SN AL BEAT 100 K B i R AL B, LA BR
SR AR E AT IE R R IE I
S5 WOR , BT U (Ded) XA T & JEKF
$e THHA 3 A IE [0 R0 o

4.6 BHiH=ENEERE
A SR A 80 0 i R /A 5 8 4 2 (W) AR T Y

@ RAEAL PR S VIR T 2023 4R 10 A A Y (2022 R @G F %), HET2RE AR . L, b

BCBRYINL DR TN R R, RS R, B



CRVES 199 38D
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773, g R A R AR . e, IR
T S — 1 B B A S B AT 1m0 5 )5 40
SR FH b LI R O 5 22 T % 5 I e 08 e I X
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@t . 3R 10 BT PR BG 45 R WoR , &R g
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DrERR AL R i, il A BT & KPR 21 T W A 4
Tho FEW P i 25 () e A Y A O AR

R10 FEITEEDREMHLBRER

(i B 25 (A fr
¥ sy (DR (3)7 i
I pii] 23
Dei 1.107°7(31.82)  0.92177°(31.44) 0.87477(30.96)
WXDei 0.409"7(4.95)  0.693"(2.29)  0.358"(4.37)
rho 0.3217%(13.58)  0.897°%(29.83)  0.620"(23.23)
4 il A% o YES YES YES
XS [ [ 2 407 YES YES YES
N 2810 3091 3091
R? 0.589 0.546 0.522

5 BZREBRET
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