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T 8 €828 BF 0% (V) Moran HILS A0 A L. AN 2 T, &
0,25 5 AR I A P IS I S SR AR T — B =R
F WY T[] 14 2 €0, 28 T 00 ELA T 1) 28 TR AR O 2%, B
BE— I T 2 €8, 28 U AR I B T ok A3 T 5 AR R 1
SRR R o

&3 Moran's 15 Geary's CIEHKIE

Moran's T8 %%

Geary's CT5 %K

L I E(D) sd(1) 7 P c E(C)  sd(C) 7 P
i AT AN A 0.204 -0. 004 0.037 5.554 0. 000 0. 689 1. 000 0. 063 —4.948 0. 000

b H P A 0. 057
25U E AT 0. 091

-0. 004 0. 005 11.755 0. 000 0.912 1. 000 0.013
-0. 004 0.032 2.925 0. 003 0.910 1. 000 0. 040

—6. 875 0. 000
-2.236 0.025
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TR, % B 7 S R T 4R 2 B A R HR T B SO T L 7 A et

4.2 FEAEBIIEESE

BT S0 R IR AR B, 45 30 T [ 4t 0, 26 5 A R
KT Gk B 28 ) SC IR R T SR R 2 [ 3 S AL
TR, BE 4% 0] R = AR (SDM) 25 1] | [T 454 (SAR) |
23 ] H A DGR (SAC) S a3 [ R 25880 (SEM) , FFAF Bl
RALGRA 735 (MLE) AT 280061 2EA 45 (Rl A
JERERT R b BEAREEAE M . 3 4 7R T 28 [a] A [l )5 1
AR HTEE R

x4 ZTEEREREAER
ZSlAREEME A P ASTE E ARG A R e

&
i

RI(SDM)  fRAEU(SAR)  #EEI(SAC)  HI(SEM)
v 1.038™ 0.804™"
! (115. 64) (66.30)
b 0.044™ 0.009™" 0.020™" 0.0217
(22.43) (3.19) (5.77) (6.03)
, 0.222™" 0.060"" 0.079" 0.070""
(21.59) (3.02) (3.01) (2.81)
v -0.036"" 0.001 0.008™" 0. 008"
(-35.83) (0.31) (4.02) (4.00)
c 0.127""  -0.031"" -0. 021" -0. 021"
(22.15) (-5.02) (-2.63) (-2.60)
P -0.046™ 0.001 -0.001 -0. 001
(-37.26) (0.37) (-0.19) (-0.51)
" 0.052™"  -0.007 " -0.019™" -0.019™"
(48.49) (-2.76) (-6.04) (-6.15)
v 0.001™"  -0.000" -0. 001" -0. 001"
(17.48) (-2.06) (-5.11) (-5.56)
« -0. 001 0. 002" 0.024™ 0.023™
(-1.35) (1.83) (17.82) (17.47)
WD -0.081""
(-95.56)
0. 809" 0.010™ -0.045™"
L (140.11) (2.47) (-3.99)
A 0.062™" 0.023™
(6.63) (5.18)
[E%N s 4512 4512 4794 4794

.7 P<0. 10,7 P<0.05,”" P<0.01; 355 NEUE N 218 .

HiZe 4 al [ Bor 7 4R R (D) 9 R 80K IE, Bl it
TG LR FE VRIS, UE Il B SR Sk
LR TR BRI 253 . IXIGIESE e S AT
HIE AT A R G o RO A TERCR (V) BY— [ i I
(Y,) RBAE 1% K LB ENIE . XRY], — A XA
VS S Uty Py E SO IR RERTE JF 1353 i A
PRBL T 4 (0 2 e R R AR RO AR I o 23 () AL B RY (R
Byl A B0 23 B (W x D) 28 1% 7KF- B i
FO . XRPIAR X g A R RO 7l AR 5 AT AES
I AT B SRR MO, o J] i DX A S (8 2
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DERCR =R A A o 28 ()R AR A 5 23 () 1 9]
VAR 1) 23 8] 101 52 880 (p) 43 SAE 19 1 5% 7KF- 1 i
FEOWIE . BUESE T 4020 U RCRAEAE 1 1) 1 23 [R) AN i
BT [X 2 ol HEATS 30T i X ) e & (0 380 R K B
B RACFERIRRIE . 25 a2 R 1 23 )1 22 &
BN 53 R IF, FE AR v 1) 15 25 01 [R] B A7 1E (145
T AH SC
4.3 WV

B el B R S T S O 2 B ROR Z 0], R BEAETE
PR AR 5 3R 1 0L ] 5 1), 3 — bR 50 T 8 5 350 P 4 e ) R
AR FE R BT LR 1 R B0 25 45 ) T ARUASE 8 79 b Jr o
SRR AR AL, AR AR 45 SR A e o ] b
4.3.1 TRAEF

TEE 1984 4F 45 My ISy ) 5CIE A DRy T AR SR fifk e N
AR, EPRIZ TR AR i T LR A A% i X Sl
15 FERE B Y 2 R FR L, 3 X R R R I B 4 B T sl L
HEIFEW, G THA R CHEZR . [, 4kE s
TRRCREE B I (8] B5 1 ol 2006—2022 4, 25 bk 35 24 7iy 4%
W FFRCR LT AR % 20 T 28 80 4F AR v 3 iR Joy $i it () 5%
Wi, PRE T 3% T AR f A A A o A3 iy T A T A A A
IR ARG X — T HAR S AT BRI E T A
T 1984 45 R Jey A5 it 5 454 03 b 01 A B 1) S8 TR LA O Fe ¢
T HAR RS peAh AR IE R T AR T (GMM)
HEAT IS 307, LR I 25 5 03 5 .

RS HNEMKRBER

A5 GMM S —Br Bl 2%
b 0.085"
(2.28)
0 0.003™"
(2.80)
, 0.063™" 0.032
(2.92) (0.38)
P 0. 005 0.058"
(1.89) (7.40)
c -0. 003 -0. 082"
(-0.51) (-2.90)
A 0.010™ -0.035™
(4.67) (-5.14)
" -0. 001 -0.033™"
(-0.14) (-2.96)
v 0. 000 -0. 005"
(1.18) (-9.48)
X 0.033™ 0.010"
(9.74) (1.99)
R 0.222 0. 102

1.7 P<0.10,” P<0.05,” P<0. 01; 355 NBUE N = fH. 010F 1984
HEAEE JT NI R Bt
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4.3.2 A=A @K

FEA A2 MBI AE DAL h R RE 78 0 % IR S 5
TrRCR RIS E P, AT R R BOPA I 22 o PRI, A BIFSE
YA T G 2T AR — B I [R] i J5 200 2 (8] i s T,
P i Bl 25 25 () T AR R R AT 40 BT o A I 3R R A R
G efr, 2 () FE T AR 5 2 a) [ [e] AR A 35 iR Bl 2 S [a) T
PRSI E Al T4 2R 3 2 4 1 (1) 51 (2)

F 45 WEEA WoR AR TR AR g F ) A8 23 ]
T R 55 7 V5 G e P A PR R ASE G 36 45 R AR 52 T ), B
PR (D)X R B E TR AT RBURIR .3 R IE,
FEUE I A 25 AT B — 2D IIE
4.4 FRABEPERSYSS

F AR T A5 F Hb 3R AR 42 B R AR Ry 23 A
MR IIAEESR . ORGSR AR ARy e 1 s (A
SRR R ARG R v, SR FH i B A S e 6 O IR B LG
AR S AR, D4 30 0 B 1 FH T2 TR AR FE A 253 [
Rl ABE AR 2 6] ) AH AR D) K 23 [A] iR 25 A58 | DAPRIIE
BHEZE R — etk FHras R LR 6.

H1 3 6 T AT, AN 14 SR B 3B 5 bt 4 3 O 8 A
BT R R (D) B T R B R O8IE O HLFT
AR LR R W T REERS . X—&
BE R AN RS RGPSt T 4
AR o 7 s T RE TE AL | B 7l B 2R Y 4 [l
JRW(W x D) BB fm, OF Bl 7R, 5
T4 W x DR THAE R — B0, R TZAE
Rt bAh , 22 BN Hh €0, 2 TR RO 1Y 28 R i I0
FHp KA MR ZET R B Wil 7 BEERRR, A
TR T Ay s i) - AR ) o PR

5 AEHALEI B

HSCABIB R TR 18077 AR R w4 (1 28 5
R VE FIAIL , BRI RS ™ A 2R e aod 4 s i AR gt 200 )
A PRI T 4 (B 2 U RCRER T . AR R B A ]
FAH AR (SAC) J7 AT SEUE S0 IE «

T.,,=mxXWXT +oD 6 +o,X 6 +

u;, +v + &,

(8)

Fo6 REMHERAR

Z3 AL AR (SDM)

25 (8] A A (SAR)

23 [8) [ SRBR (SAC) 23 [ 22 (SEM)

AE HPEEE SO AWIEAE PERESAE AW SAE PR SAE  AFISINE PRI SRE AR E
LI HERE H R R S HELIE FELIE HE R
v 0.926™ 0.806™ 0.817" 0. 806"
' (105. 48) (66.87) (67.26) (66. 46)
b 0.284™ 0. 006 0.006™ 0. 009" 0.020™" 0.014™ 0.020™" 0.021"
(141.32) (2.23) (2.26) (3.16) (5.83) (4.14) (5.82) (6.09)
, 2.436™ -0. 005 0.079™ 0.059™ 0.074™ 0.015 0.074™ 0.062"
(230.18) (-0.27) (3.95) (2.96) (3.00) (0.81) (2.98) (2.53)
p -0.334™ -0. 000 0. 001 0. 001 0.009™" 0.006™" 0.009™" 0.008™"
(-330.32) (-0.13) (0.47) (0.42) (4.35) (3.27) (4.41) (4.09)
c 1.002™ -0.042" -0.038"™" -0.031"™" -0. 024" -0.015™" -0. 024" -0.021"
(172.22) (-8.06) (-6.13) (-5.00) (-3.00) (2.85) (-3.00) (-6.17)
R -0. 194" 0. 001 0. 002 0. 001 -0. 000 0.007"" -0. 000 -0. 002
(-160. 43) (0. 46) (1.08) (0.42) (-0.06) (4.60) (-0.00) (-0.67)
" 0.373™ -0. 006" -0. 003 -0.007™" -0.018™" -0.010™" -0.018™ -0.019™"
(351.50) (-2.53) (-1.27) (-2.75) (-5.86) (-3.64) (-5.88) (-6.17)
v -0.017" -0. 000 -0. 000 -0. 000™ -0.001"" -0. 000 -0.001"" -0.001""
(-209. 35) (-0. 46) (-0.54) (-2.22) (-5.19) (-1.30) (-5.16) (-6.09)
X -0.014™ 0. 002 0. 000 0. 002" 0.022™ 0.019™ 0.023™ 0.022"
(-24.31) (1.62) (0.00) (1.81) (17.09) (15.06) (17.31) (17.40)
WD -16.300" -0.016"
(-632.1) (-2.20)
125.202™ 0.102™ 1.922"™ 0.038 0.196 0.503™
P (1828.50) (4.97) (22.19) (1.70) (1.33) (13.87)
A 0.537" -0.426™ 0.626™ 0.052"
(4.70) (-9.11) (8.45) (2.02)
FEA R 4512 4512 4512 4512 4794 4794 4794 4794
.7 P<0. 10,7 P<0. 05, P<0. 01; 55 NEUH M 2 (H
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EABRAR, & B = W SR IR T 4 2 R Y SR 1R FH B 2 M B L == i) M

@

g, =AXWXxeg +tuv,, (9)
s (B IR ZE AL (SEM) AR

T..=aD,, +a,X,, +tu +v,+e&, (10)
g, =AXWXxXeg +tuv,, (11)

K@) —D) T RRGATARIEL R 40 % F
HIEECKR T it s x W x T, AR MR AR it T 25 ()3 )
i p AR EZS T8 B BUEH R B W o2 RIS M o, Ml o, 73
SR FRAZ O i R A 5 D RIS T 28 e XX e T A i gt £
HOR A (T) B 52 m F 8 5 HoR 8 8 0 &% L5 A 0(1)
AHTA] o

R 7 AT N, B M B SR A AR R A A R AR
WL HAE A AR i A T R A S R 1 Bt T
W PER R . BRI Bl A IR R R RE A AR T
DXl ¢ €2, ) (1 R IR RRCRE , IR R B R OB R . X
— SRR SE T S o3 b OC TR R PILAR AR 5, R
7 Ml B SR I T 4 0, 28 PR AR A A T T BB T4+
Pl B R S AR B HEHEAE T o MRS 0 A, B
77l A 2R o B R AR TR A R A 5 R T
A = ALE], RGNS R B IR A 4T
T R 2 BF A . X = E AL AR Y SR R T 0 4
T BECE RN BCFEOR A Al R R R AR
B A% 22 2 1 b 3L 5 AR S R (Y BR A, SRR (LB R 1
RIS AR AL 3 5 — 2 B 7l AR R IX AR AT Ak
Tl , o ¢ 6 F AR S 42 AR A 356 3 AR ASE Ak 5
R 5 =2 o R R X B8l A SR X A 1) R S T
GBI — 2L s AR 7 M AR SR g € 1 AR r Al i
YER o SR H AR 1 2D S48 i Xl €8 28 T 03 i) O
KB o PR, BTl i B 3R e g 1 €8 B R
BT IX —BLH X I T (8 2 B AR P A T (R A
JIng 4 THER]

6 SHIEHIRREIX

A 5E T 2006—2022 4F H [ 282 AN i1 1 1T A £k
Wi sz IR A U220k REFHE THF IR
Xof 3 T 2 €0, 28 B R0 1 5 W 5 A AL % 23 ] 3
SN AS AN R IR 24518 -

(1) B 77 B v 4 3 X AR Tl A0 4 £ 22 B R
BA B ENEERIHEN . X 4501 ZFh2s A
ZE (SDM \SAR \SAC \SEM ) K AN [R] 2 ) A 7 4 [ (4R 4% R
B AU TS B U TE . BT LR Y P9 A )
ARWFFELRG R T THAS R (DL 1984 45 1 Ja 25 B2 AE
T LR ) I Bl 25 2 1] TH AR 2R (49 A B A R AR L IS
T BEATEIE . R fa M A 0025 e Fe W, 745 i 9 A= M T4t
SR AN A LR i AN TR KBS TS ES SR 2N
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®T ERANBINSHEL R
AR hE 23] H A DGR R (SAC) 23[R 2R (SEM)

b 145.965™ 141. 490"
(6.69) (6.47)
144. 207 135.139
I
(0.98) (0.87)
P -0. 026 -0. 020
(-0.17) (-0.13)
c 25.893 0.576
(0.53) (0.01)
0.004™ 0.004™"
R
(68.72) (70.35)
-0. 056 -0. 035
H
(-0.64) (-0. 40)
v 0. 825 1.046
(0.89) (1.10)
R 26.358™" 26. 746"
(3.36) (3.24)
0.039™
K (6.91)
A 0.010 0.055™
(1.20) (13.74)
R’ 0.624 0.612

TE:" P<0. 01455 EUE h 2 A

BT 84 A AR FD AR SRS AR BT, UE B 1 BIF 5 e BLAY AT
FEPE

(2) 0777 Ml B 4 SRR R 0T 3 100 8 o (8 22 5 R
PR T A B ) s ] i R ARONE (RN ), RIVAS M %
T A TR 0 5 2 4 o) 08 AT b XY (8 2 T R I
Koo B HIRZ AL AL g A LI BEL AR BT . B
A5 96 55 B 20 A7 ] S T JX — 07 16 2 (8] i HH A R0 A%
PRI ERI RS . Rl
OGRS LT, ek 5| JE 30T A e S H AR AR
A PRI A A (R B RS AR 2 AN A )W,
HE 0 2 PR T J8 i T i Sk B AR QR AR (T) |, e 2%
AR L2 FERCR (V) R P T 1 B R IX
B AR A T RO R o X — 258 SR s ]
WA R, R Gl 1A Ml — 4R 7 R 25 R RN - (3%
P18 I Fia) A 42 500 (H A5 3 36 0E ) 5 I 35 ) £ 1) 2 [
i H SO (H2 753 BB ) o X — K LR 1 e Gebih 7t 2
R A B R BR S B A 0 7 ol S A 1) 25 (1) Jg 74
PESRAE TR A SRR o

()WL 3 W W], 2 (L BOR AT 2 87 A R 5
WA T 2% (28 B AR SR TP A A . B AR R
I FERG R HH B AR CREARLAL ) PR ARk (5 BT AR (S 24
) LK s A B T S i 1) (B ] 4k ) = S ROMATL AR , A7 2
T T A Hu 2 G BOR HE A, BETTHR T T AS 2 60 22 57 5%
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RO i WS O B B R UL By VAR S-S T Bu NS UG
e LTS48 S ) 2 0 R QBT E R o AL 0 A 1
“BOR -2 P T RS RO ALHHESE AU IE 1 Ak (g
AT ERZ G i BRI R UL BT A
2L (BORT S I RAL =LA TR T80Tl
L RAL HELR CEOR QU B HOWALEE . X — Rl S HEZR IR fb
T XPRCE Pl R Sk (R T PN A8 2 4 4 IR, b 7T
MZER TAHSCHIE

AT 7 B L SR A XUT) 81 R
SRS A HZR (O CR S TH5 B2 A AR SR A ), BAT—
SE ISR S QOB X Il J S A TR KRS, , 5 ikt =
A B0l e 3 BE A R RT BE AN 58 A i 55
A A B RSN, 97 R DX I ) o € A JER PR 22, AN A1) T3
] & 4 HAR B SE BN 2 [E g — K i . @ik
P R A Jr AR (RO BRI , A0 AR BT B 2 ] A
RITFEAT R Bt T90E A% . 751 80 O A5 Bt v
R BRI, 5 BE A58 A 7 A E It e 5 | R A A R v A
THF B T, A2 JE DRIl QR 2 R i R E 8. QR
B DX I ) A R s X T e A R 35 7 057 DX SR ]
Bl i, BEr BT IR PRI AIL A, 57 1 DI i) B+ 4
OHORIET B A BRG RS AT YL WA A
PRI 2%, At 2 SR A DX TR0 34 H 5 7 P 8 s (A
CRBOERT) G A R, 51 R AR O - IR
BERERERS AL AR X N A BOR, G2 figp B 1] 0

FEXSLL_EBFSEE5IE AT S8 LA A SR

(R R 77 Ml S A 5 2 (5 BRI 3T 10 13 [7) 4 e
BL o SRR BRI 1 RE 1] SCHE - 2 T 807k 5
STk (A BOAR BT B e 2 4 T, A S R AR 4
ENERE S e RS S & S S UPIS X NIES
(Unvs it REVR S AL Bl 3 X B F- 5 25 ) o il Bt
WA S WIE A B IR S BOR 30 A oK B 7 BoR
BT REHE S R o S8 BT S W B R BT
2% MATHCT AL SRR ST 2R RS , e e Sk A
I A AL RHRIFALA 4 B R AR Bl e e
BE A A AR A DO R T R
V15, e itk g G 1 it XS AL R

(2) P Ao DX S 77 U A Joy A G g 80 o S
b BE A ECT 7P M e R O < B %o v P R T PR A B
SR LR BRI [ Gl AR B TR S AL
3 PP AR R R 1) TP PG AT R, B LA S
PRI (A K 2 40 TR ), SRl AT 7 Ak A rh oy
FRBESLAT A 2 SR T4 T M R 9E S0 Fp ol sr B IX
Sl (O H AR HMEAL R < XoF DR W R0 Bk (1 22 B 80%
SEAG JE T, T 3 e 1) DU R B S AR B HE AL
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oW g 0 1, AMEE BRI R B o Rl HE S 8™
A TR 3 2 T R B, RE 2 Ip A g
ARG NA SR B o

(3) TRAL Bl - e il it 5 2 (B R B T 3 el
T EEE A K G 2R (U IRE < 75 56 Rl R b
BerpaR bR A LR OARIE, T ALRESUAL RET; SCFRrly
77l el 8 e R A e X e A B ) S I 0 e
SHERCEE ] & i ek iz B BT
A SRS ) S 0 55 AR E AT (ARl g ol 5 ) 52
it BT+ 2R A 7R TR, S AL A T Tk B R R A
A7 T AR, X I Bl B AR S B RE KR T 209% 19
Al 25 T BB R b

(4o O ARBB T I SRR R . BIFTEE
R T H AR P B R SR OB AR AT,
H /Ml L i AR T X B ) (5 B AR S 4 Rl % IR 555
S e LA R ATER R B , R SRR SRR IR
W2 A AU BRI H o M e E LR GRS
B RS A XSS 2 I IR, S 48— B A 5 52
Sy U A B 2 (VAL BRAZ SRR SRR R AL T
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Impact of digital industry agglomeration on urban green economic efficiency and its
spatial spillover effects

HU Yanxin', LI Zhengtao®, SHU Haicheng’, LUO Haiyan'
(1. School of Economics and Management, Shaanxi University of Science and Technology, Xi’an Shaanxi 710021, China;
2. School of Economics, Zhejiang University of Finance and Economics, Hangzhou Zhejiang 310018, China;
3. School of Economics, Southwestern University of Finance and Economics, Chengdu Sichuan 611130, China;

4. School of Sports Economics and Management, Xi’an Physical Education University, Xi’an Shaanxi 710068, China)

Abstract Digital industry agglomeration has become a key pathway for driving green transformation. However, traditional industrial ag-
glomeration has long faced the “agglomeration paradox,” wherein excessive concentration leads to imbalanced factor allocation and dimin-
ished innovation. Through what mechanisms does digital industry agglomeration affect urban green economic efficiency, and what charac-
teristics define its spatial effects? To systematically address these questions, this study integrated spatial economics and technology spill-
over theory to construct a three-dimensional “technology-economy-institution” analytical framework. It proposed the dual-effect hypothesis
of “local promotion—neighboring inhibition,” with a focus on analyzing the mediating role of green technology innovation and the spatial
transmission pathway of talent siphoning. Using balanced panel data from 282 Chinese cities from 2006 to 2022, the study employed a dy-
namic spatial Durbin model (SDM) as the primary analytical tool, supplemented by the Spatial Autoregressive (SAR), Spatial Autocorrela-
tion (SAC), and Spatial Error (SEM) models for empirical analysis. The results showed that: (D The local promotion effect was significant.
Specifically, for every one-unit increase in digital industry agglomeration, local green economic efficiency increased by an average of
4.42% (SDM estimate). 2 The spatial siphoning effect was prominent, with local digital industry agglomeration exerting significant nega-
tive spillover effects on neighboring cities. Talent factor mobility served as a key carrier for this negative spatial spillover, as high concen-
tration in core cities accelerated the outflow of high-tech talent from neighboring cities, thereby inhibiting their green technology innovation
capacity. ) Green technology innovation functioned as the core mediating pathway, shaped by micro-level mechanisms such as the virtual-
ization of knowledge spillovers, the intensification of innovation costs, and policy-market coordination. Accordingly, this study proposes dif-
ferentiated governance pathways: establishing a mechanism for the coordinated development of digital industry agglomeration and green
technology innovation; optimizing regional digital industry layout to alleviate siphoning effects; deepening the integration of digital infra-
structure with green technology application scenarios; and improving the market-based support system for green technology innovation. By
quantifying the dual “local-neighboring” effects, analyzing triple micro-mechanisms, and revealing the siphoning transmission pathway,
this study provides new evidence for industrial agglomeration theory in the digital economy era. The proposed policy framework of “region-
al compensation—technology sharing—institutional synergy” offers an operational paradigm for addressing regional imbalances in the con-
text of green transformation.

Key words industrial agglomeration; digital industry; green economic efficiency; spatial spillover effect
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