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2014 0.0310™ 5. 6760 0. 0000 0. 0760 13.2310 0. 0000
2015 0. 0250 4.7500 0. 0000 0. 0700 12. 1740 0. 0000
2016 0. 0250 4. 6040 0. 0000 0. 0760 13. 1030 0. 0000
2017 0. 0260 4. 8070 0. 0000 0. 0980 16. 7720 0. 0000
2018 0. 0260 4. 7860 0. 0000 0.0910™ 15. 6480 0. 0000
2019 0.0410™ 7.2410 0. 0000 0. 0840 14. 3490 0. 0000

W 7 TR R RTE 1% . 5% F10% K F R, R,
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WA=, A P LR R R EA AN BT

Hi 2R 3T, 7l b I) B2 SRR 4 €5 818 &4 % 19 Moran”s THE 43 51 4 T 0. 0100—0. 0410 Al
0.0090—0. 0980, HI¥JWE MIE, X ULHIMNE BIAA1E2S M AR AFIE . WEEASORT , 7l hIF]
LR MG RCR Y E IR S ATE R, XU R E S O @ AR, A
1 55 Ml 5 il 32 Ml 2 1) v IR T P R AR 2R, ELRECE QT AL IR T BOR 1Y B BT IR A
Wﬁ%%ﬁﬁ%@,éﬁﬁﬁﬁﬁﬁmwﬁ

4= J5) Moran” s T{EL 5 ] 2 R 28 55 AR 25 [ AHOCAS 0, {H Arellano Fl Bover ™ ARy, AT RE 2 20
25 (AR AS SRy S ) I E L R ARR AR ﬁﬁiﬂ%%%wmnﬂfﬁﬁg5% S A AL, ARy
n(xi—x)z;:lwu(xj—i)

z;Ll(Xi_’_‘) ©

JR# Moran” s T4 56 285 5 S K s . il BmT g0, 7=k Dp ) 52 2R 19 Moran” s THICS 3222
PR — RS =R R, XRY “m—m” YRR 2 P E R E A R B
RATHKIE, Moran’s THS BT WSS =R PR 1055 — R WREAL 3100 I s 3ok i Wi 2 A v 35 K
TR A T I RE, A 5 R RS R KRR “HeH” IR AR PRI R AR B m (W]
i i 37 3] J) 2 v ) 8 2R b DX 2 5 | ) v O SR S ) ) 3 T A, e LR 1% 450 g i S

F 2% €8 QBT R0 % SR 38 Moran”s THIS AT AT, 2R @ ATHTRCR ) Moran s THS B ZAE P RS
— BRI = PR, 3 U B EL A R [R]85 R8T A8 KT B T [ T AR AR BT, A A 2 AR
. H Moran’s THUS 2 W) 56 — R IRFEVT, X UHSRERIHBCRE AT REREA . A A1)
FHARBERBA, QR E X AT LA sk OAF R R APk +, RIS @RS 1
Hh X AR RIE BT RE ST 800, AT DA s e e sk (it e HeoR ik — 20 42 i 4 A8
o B, WA SRR O B, X R 2R A0 55 S X A 2T AR SR

(Z) ZEtEERE PS5 H

AR S S AL RV BEAT B3 70 A, 25 SRR 4R . R4 TR, Ak fhas
(AR R, 7l B[] 4R SR 4 5 QBT RBCR I 52 1 W 25 T, 11 R %0050 J10°4 0. 0382, 0. 0365 il
0.0445, [BIHZEE Ty A REAARL, X UEWTE S 823 R EOL T, 7k B[R] 8 5 AT L i 25 4
A X R EAHT R . AN, 77l B[R] 4E 2R %) 5 [B] ¥ IS 25 Wx Coagglo 7 — 2823 [ AL E T 3 i

Moran’s I =

1% 7KF-10 5 25 PR 30, 315 T 7 Ml P [ 4 SRS A B (2 i A b DX S B R R 0 3 vy, iR B —
SE 7 B0 F125 T Y YRG0, % I8 3l DX ¢ (00 B R38R AT IR [ 520
F4 AEZENEEFETHST HHEEREIITER(N=3990)
A b b A R 2R B A R Hb PR T S
WXGIE 1.3625™ (51.4914) 0.2466™ (7.9657) 0.0060™" (4.1769)
Coagglo 0.0382" (2.4999) 0.0365™ (2.3809) 0. 0445 (2.9032)
WxCoagglo 1.2062"" (3.7479) 0. 1849 (4.0599) 0.0110™ (4.3712)
Inp 0. 1040 (5.8295) 0. 0894 (4.6454) 0. 1246™ (7.3508)
Open 0.0255™ (2.6144) 0.02417 (2.4751) 0.0222" (2.2659)
Finance 0.0100™ (2.6972) 0.0077" (2.0576) 0.0112" (3.0132)
Dige 0.3169"" (4.9995) 0.3399™" (5.3804) 0.3136™ (4.9155)
Isr -0. 0005 (-0.8453) -0. 0003 (-0.4458) -0. 0006 (-1.0659)
Ais 0.0558" (2.2960) 0.0238 (0.9102) 0.0703 (2.9426)
Facility 0. 1928 (4.1597) 0. 1669 (3.5910) 0.2168 (4.6286)
Log-Likelihood 3 042. 3007 3 048. 8999 3 044. 4665
R? 0. 6670 0. 6689 0. 6672
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HENBw?

Elhorst 2" #8H, Z5 BRI BE R P & 42y 2s (R RLNE , D)2 ) i B0 i 45 3 A Al - 285 SR AS
B2 25 AS B I PREE R, A REURS I B W45 A i 1 2 1) ik KON, 3 T ZEAR A AL 1) A T T 5 3
Wt — 2. RS TAEANEZS R F R RON o s . iR Sl A1, AN b R 2
FEFE 2T IE B A B T B2 P B I, 7 D ) 4 SR S (2 BT 303 1) LA R0, A R 25K
BETE 1% K- R 2E R IE, X R BTl B[R] 48 SRS A Ml X 4 (0, Q57 2R BT i 3 e A
F, B R sh 7= A i 2 )3 2800 AR 1 AR b X 2 e B R B $E T Pk B R SR 3K
R R AR T RS R AR R g R, SCELT R TSR . A A R R )
Sy Ja S E A R S ARV RS, SRAE T Pkl S, AP RCRaEE: — Oy, A RS
530 2 b 2 IR X A0 A i B Al 55 Bk 235 A H AR AR I B A2 ), RO AR TR s O —
D, 4> T AR IR T B R s X IR s, SRR XA = AR d AR . R, kB
[ii) 5 BB R AE 4L v ANl X S (L BB AR, X AT b IX 7 A 23 Al gk HE AU, HILASHIE

PLZE G B R B A ], 7l D R A 3 1) ELHEAKON 0 0. 0406, Bk BRI AE R AR T 1%, A
Hh X 2 A AT RCREE T 0. 0406%, 77 Mk b [R] 42 58 9 (1 42 2000 A 0. 2527, BVl s [R) 48 2R g 42 7
1%, 55| EABITH X 5 0 BHRCRAETE 0. 2527% . TRIHEREN (5 B 1) 86. 16% L) |, Xit—3
Ul BF Pl P[] 8 5 7= A ) 00 2R T sl i 3 10 4 [ 34 HE 500y 6k v ] 3 AR S (B B R R T LA
HEAEH . WA 2 AR A, SRS, M PR 260 B 2 ) s 2500 R T ol g 2t
25 ()38 A5, P O AT HE I £ G T B DR AR A T IX R A B s A7 ) M B AR T BE AR, R R TR
FESR I DR S TR, AR TIE L Z FAR R A s AR M 4%, i A L aReE .

#5 BTk EER N E RN RSN G R

20234E55 104 (BB 4794)

5 by P 6 25 B b P28 P i LR
HEROM SE2 2 A HIERO [EIE22 WA BN k22 A
0. 0462 78.3185™ 0. 0406™" 0.2527" 0. 0462 0. 0086
Coagelo (2.9890) (3.8135) (2.7306) (4.1231) (2.9165) (3.9093)
0. 1050 9.7301" 0. 0927 0. 1751 0. 1257 0.0033™
e (5.7804) (2. 4446) (4.8079) (4.3976) (7.3635) (4.3246)
0. 0295 40. 5999 0. 0263 0. 1303 0.0225" 0. 0010
Open (3.1097) (3.9971) (2.6716) (5.5545) (2.2273) (1.3778)
Finnee 0.0103™ 5. 0054" 0. 0086" 0.0416™ 0.0115™ 0. 0009
(2.7722) (1.8443) (2.3100) (3.3666) (3.1874) (2.2322)
Dige 0.3122"" -21.5923 0.3370" -0.2744' 0.3136™ -0. 0017
(4.9130) (-0.4172) (5.3284) (-1.6528) (5.1416) (0. 0000)
-0. 0006 -0. 0823 -0. 0003 -0. 0005 -0. 0006 -0. 5541
for (-0. 8682) (-0.1195) (-0.5333) (-0.3307) (-1.0655) (0.1501)
i 0.0557" -7.1593 0. 0274 0.1648" 0. 0684 -0. 0043
(2.3690) (-0.5723) (1.0736) (2.3256) (2.8122) (-1.6798)
Facilit 0.2013™ 92.0984" 0. 1746 0.2822" 0. 2205 0. 0091
(4.2111) (1.7769) (3. 6085) (2.2680) (4.8721) (2.9429)

(=) mEMEEERTIE

SDM 152 5 BE fiff D B fifp At If 2 i i IO, ik e

A g s () e 30T B e 7 S B A AR P )

R, B R B i R B R REAEAE AR RS MR T A B N AR PR R RIS v il . TR SCREIE
IR, AR AR 55 Ml o 3 L B [ SR Ak (0 BB AR AT AR AS (RIS, 7 A s At 28O0, T
I (5 BB AR A S T 2 02l Ml P [ A SR AR S B IR, DRI P 22 [ v EAF A 25 T RS2 A AR
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WAz, A LR ERSEEL TR G YRR

P ) ZIKI%%HHH‘;@FE Bk, BEEAEN T HA R, R 3A S W R R 4 GMM
@mm)ﬁ% T2 T Wb BB A B 25 A AR AR AL (SDM) AT A PERE S . BT SGMM
B SRR, T H AR & AT DL B AN Bl [ AR f i S A= A8 8 | i o A e A d A e AR o
DRI T AR S T8 s — S0 R 8 i 79 300 100 A8 e o A A i R A i ) 25 TR i 0V O T AR &, [RIIRHIm A
i 2R 82 R0 M T - 2 95 R 5 R R i AR e ) 58 B IUVE A b IRI AR B G T 2 AR B R T SGMM 3T,
flirh 25 Rk 6 ron . M SGMM & FHPEKE 55 K, Arellano-Bond AR (1) Test i i il 5.3
0. 0000, FHELANLFFE—Fr HAHSCEBE; AR (2) Test BUFEREMERII R T 0. 1000, 2 AFF1E
By A G JER % s Hansen Test A PEBEAE R H KT 0. 1000, 4322 T HAS R A SRS, XUl T
ARSCRERIEE AT HAR S e RS R G HA. thR 6 nl A, Pk DR R AT R B RIE, 5
90.0817. 0.0681 F10. 1235, HI¥3# i 5% 7KV LA 109 b 25 PR ARG 55 5 i e 28 2t 19 =55 () s i 01
(WxCoagglo) fliitas Rt b HIE, X BT = PR S R 2 RIAE RS, AT 453 K/
A5k 4—8 XERAELENAEERB)S, AR CHZEEHKIR SRR .
#6 HETSGMMEEMA LSRR

. (1) (2) (3)
= Ff i 2 M ML FE X 5 At | M7 347 35 i 25 T
WxGIE 0.7178"" (15.5170) 0.7257"" (16.2815) 0.7421™" (18.0985)
Coagglo 0.0817"" (2.7350) 0.0681" (2.3985) 0.1235" (2.0528)
WxCoagglo 0.0177" (2.4514) 0.0166™ (2.1280) 0.0155" (2.0614)
Controls Eanil oyl 24
AR (1) Test 0. 0000 0. 0000 0. 0000
AR (2) Test 0. 2500 0. 2830 0. 2920
Hansen Test 0. 8380 0. 8140 0.7670

(M) @i

7 JEE X Sl 0 AT AR YR TS S L PRI AR SR A G, e T — Ik Bk
e, BRI TAETE B AR AR AN RN, X sl ) 2 €, BB 0% AT B A AE I ] 19 25 1] 3l AR A7 5%
FRo AN (2) PRATAH DS E 2 A FER A (Dynamic Spatial Durbin
Model, DSDM) 5k M b [ £ 2R X6 f €2 B 8038 1Y) 42 Wi AR s ] i 4 20007, B BEE A

GIE, = ¢GIE,,_, + 82),[‘% GIE, + yzmwﬁ GIE,,, + B,Coggglo, + BZControlsh+ﬁ,zhin Coggglo, +
9,2 o, Controls, + p, + \, + &, 7

Horb, @ RIS RN B 3t R R, PR E— WS BRI AR I R y A as
TG RN SRR R AL, SR AR X — S (B A 3R 40530 L DX 114 28 [ 6 0

NI AR B T S5 S T, 2205 I R o R 205 b P 2 R 3 00 AR TR B8 S 5 =2 ) g
F14) K 30 2550 7 AR B 07 359 18 35 M O Lﬁ%?&%ﬂ%%ﬁﬁﬂEﬁé@%ﬁ?ﬁiﬁﬁﬁm
XA Hb DX ™ A TE A8 2 )3 A5O3 5 R HERTIE S5 2R — 5, UEBAR SCRITF R 4510 R AR i .

() BRMEDH

1435 B 1) S S P A 6

AT 2011 4 R A B AL PR IR S5 WL 27 A S TR SR OTAR , bRl A = P IR 55k 5 il il
TN En A HE AR A8 . A SCBREAR ST M 2006—2010 4E 1 2011—2019 4E P ANIRFES , R 45 Ak o
TSR A 72 M R 55 Ml -5 ) b I ) 4 B X 6 € B SR R 25 ) S [ 0 45 51 G ¢ 7 %71

O IESGHANE T shsas AR LR R US55, RIS 25 FEANHE & B0, 28 5% B 5 24 o0 A0 b B 28 U ik B4 % 1) Log-Likelihood
AR T B AR . PRI, AR 43 T 0 DG 220 5 I 2 A I R 28 5% e 5 0 I P i 4
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SN Lwmg 2023445 101 (JA5 479 4)

(1) F051) (2) Fimme PHETAIHEL, 2006—20104F, Py b [a] 45 5 0 000 L T35 ARk
N ARIE A E AR, 2010 EER L RBAMEZ RS TR T (RFWRSILA ol s
WA S5, 2011—20194F, 7= b Bp ) 4 5 9 B 000 F1 B B2 2500 24 8 1 HAl i T 5% K7 1) i
FVERGES , X G P A SRR HE T A M X S (BB SR A HR T, X413 1l [X & (0 1)
BRCR A T AR o 3 U BH 2010 45 J5 5 M BR A8 il 2 A 7= A 55 A5 41 3 I B IR) % i 0K
BF, S SR sy h g B, AR T R BUR IR & R A A 7= IR 55 ML A8 5 | F B AR 2 7
A R FI AR, Bha A P AR S5 S i A A ) OGEG vy X R B i R 2R (B TR &R o

2 LT3 i IX A S P G 06

H T E A X R KA L 7=k s (B A R 2R B G W SR AP AR A K 28 5, AR SRS 285 /b4l
I3 R ZREBHLIX . Pl X RIPGFM IX = RS, SR A [ AR A3 A1 7 M U [ 4 2R X 4 € 1)
FRCRI R R B E R X b, mIEgS R mE 78] (3) —41 (5) FrR. HETATH, =ik
T3 1) B 3R X o (A0 3 205 R 1) 25 TR S0 777 I S () b IX S SR PR AR AR . i AR X 5, Pk bRl 48
X AERCR A TRESEER, AT R ECh 0. 0893 1 X ABIE b IX 7= A= 1 25 1) 25 1] i H 4L
N, BPRTIRASON o SRR, ARSI T — B [ 2R 5 2l AT I B R T BR A b
X, AR RS il s R R AR A R T 0 T e &k A, 51 & Q15T 38 5 AE Xl 4R
RAMBARGCRSRETE, Ao O AR R S HR RTS8 3 b DA B I A RS, — 5 T
5 AR M DX AEAE 7 25 AR TC , J0 ] AR bl X SR A QRTRCR ST s D5 — 7T, 2R A Hl X A8 B 5
I BPFIA RS P ES SRR . BB RNE, XA X AT R B A WS T, B
AR AA R KR K WML, SEA00T s X 4% (0 B8 LR R g AT & a5,
AP FENT RSN o 3l P 3R b DX 5, b X L R0 0 R I35 0y 1 (B oM I, [ A &
BOM 139. 9385, 2 BRI R BN 1456, 1759 1%, X IR E 72\ Ur A 46 58 BE BB WEAS s X
LREOQUHECRIET, SCREXT SR Hb DX 7= A A K 4 11k HH AR o 76 PP b DX R SR 7 5,
B2 LA ko R A sl it St e 3, P X B B AR p . ARVU R CEIEMET, FTRE T M
RO B X OB R AR, RFCH IR, i i X A o ) 2 RO R X S sh liAs, 7K
BRI, RSO R ARY S AR Y, XA M X 7 A A5 () RN o s P R M X
B, PO DX AN RSN ) AR GE A PRSI . R A ARAL T AR T AR LK, PE AL IX
LV RRAKEIE)G, P A A e R Dy st B i, il st s — . DR R R 3, &
VEY . EHER N, S EAIETRE S . RS Z b gER  WIR SR AR R, B H
WS A PR IR L S L PR SRR, ROURREX MHak ok RS hak sk, HESEH LN, 4
AR (477 Ml e U BE IR B A WA B R, B T ) > 2 6 R RCR A 4 T

3ET AT S AR 56

T PR IR b A A T FE S T XA . AT AR AR RIS A e 225,
T i) 335 b A5 A () 2R AR g A 7 e IR 45 48 58 7 A 1 2 B VR AR W] REAAAE S MR IE . SR A A2
L, Kaml, fFEMEH . THEAURS A, BREUFoE . HR MRS A S A b Sk &
A FERERR S TR AR ST RN 55 MRS olk, sCilas i . AERTIREON, itk AR e SOk K
A FERERR S5 o A SR S 28 R ] 5 233 [ A e AR A T b ity . PRIt A 7= 1 TR 55 oMb 5 1 i M £
R LR ORPHRCR I, g5 mE 75 (6) M (7) Fim. R 7ar%, Jffomd =ik %5
b5 il 3 b I [ 4 2R 1) T R0ONE B oM B, TRIEARON 7E 1% /KPR 3 e, X 6B v Ikt 2E
7P AR 55 M 55 3 Ml I [ 4 SR A il DX St BRSO R AN RIE F , EA ] 400 3 bl IX 2 £ BB
RPETE, —Fhl BRI RS, PR A RS I A BEES S8 @A R, 2 ek ]
D ETHEBRBII], ST PR R L 2 M B O R 2 (DA T R

Il
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WAz, FA. F LR R R AT SR & A BT AR R R AT

77 i IR P A I i 55, A A s A 7 R 55l iT RS BB T A O 4 €507 i 2E AR AT 3 X T 37 LA
PAFEIFCAT . — 7, SR OANHT A AURE ] DR SRR, AR T DO Rk (BT
By Fy—Jr T, XA R TR D ARAR R A A, I B R S

111 i S A 7= P I 55 -5 4 3 L o ) 4 2R 1) B RS8O0 MBI HE R BT 4 AE 1% K7 1 25 A, Ak
TRBI B 0. 0114 F10. 00116 X356 g 3 A= 7= 1 R 55 M43 8l 1 ol P [ 5 RS AR Ml IX 14 30 s
DX R O BB AR BEVE T o o s A 7 P e 55 M 2 B S R S (4t B BRI R RS, LA &
M, xRl bR 42 5T LA G R a5 A0 22 4iF, i S5 XUBS ™ ML AHDEC,  Zfigsk (ot
Fd R AR ZR, R SRR IR BCERCR . TP RS @ AIHT I H A Al rh A A B
B Aeall, <Rl A J8 T LS ATk 6 R AR AR BT, i lish = WA BTl 22 i Sk L RHTI
AR GERR, B R Bak QR A PP . GBI AR zs AR RS, —J5i, {5 SEBTIR
A AR Wy M i BB X 5 55— T, ARl BRI 55 o nT DU A ST B S AR M X
A S A S R IR 5 s T W & E 3R 8, it R SR A A IR 8, A TR @
BT QNS P I0 5 XA 1, i I S Sl D™ A o R, e 2R P i
5555 i 38l DI R 4 2R R RE BLARAE E A i IX 4 (B BT, SRR &I AT 4 DX A i A 200

KT BEREESTER
D)) 3 | @ | » 6w [ o
ool Fsf i) S o e i X A7k 5
B\ BN 2006— 2011—
TR H X R Hb X R b X K3 1= ¥ty
201045 20194 IR FRERHE X | PE R HRAIG e
0. 0460 0.0519” | 0.0893™ | 0.0961™ | -0.0150 | —0.0471" | 0.0114™
BN
(1.3493) | (2.3515) | (36.2007) | (4.9585) | (-0.4250) | (=2.3297) | (3.0888)
Conselo | TEER -0. 0038 0.0091" | -18.1883™" | 139.9385™" | 60.4220 | 0.0096™" | 0.0011°"
AW,
oasee P (-0.3918) | (2.4560) | (=5.5429) | (3.7058) | (0.8665) | (2.8217) | (2.6185)
- 0. 0422 0.0610™" | -18.0990"" | 140. 0346 | 60.4070 | -0.0375" | 0.0125™
SR,
(1.1896) | (2.7065) | (-5.5152) | (3.7079) | (0.8662) | (-1.8231) | (3.3618)
Controls Pl 5 il 5 il i il i

() SRS i R Bt — 10

g T R 7 M DI 7] 5 3R DX JeR 4 € B 7 A TH A DX B B, AR S0 2% PR A R 7
s, BRI 2 B KB N[ d,,, do ], t R, Ed,, RS, AScikse2s Tk
Vg3 HERE 0 B B R R A

{o,]d = dyd,, + 7dy, + 2000, (8)
oty o, =0, ]  WERREREE, oSt
1/d;.d; > d
= 9
@ %,%<o )

B BRSO PR REAS () B R BRSO 111, 2 Tk, dcRgRe 25 TR kAT 23 [|] I JF e s 45 1)
Ui 1 ON R BRI B, BLEE812.2 oK. Z PN LI PR s BE 8 I (EfE i 812. 2 T oK Ay [l I 2%
A, SRR 800 TG, Az ke 55 il 55 il it ol D[] 46 SR 4 0 B F AR I L Wi 22 32 3 F
S, Hoas 1) O 2 KT A2 i T A TP B RS, BOR SO B 111, 2—812. 2
TARBIEIALER . BIASERANELPs . RS A, 7 111.2—812. 2 TORMEBL I, =5 W]
O R B T A o 7 Nl P [ SR A A 18] i SO0 Rt B R A R B S = A B
B HB—BrBe, 112.2—312.2FK, X0 7=l P[] 4 5 s [ i 4 58 X, 25 T i Hh 000 il
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SN Lwmg 2023 4E55 103] (FAE 4798))

o7 Hb PR B (38 I S N, T 312, 2 TOKIA B R RN 0. 0559, RITEEF 14, 1%, X EKPITE
HL—ANEBR A R T, Ab T AR EE RS T RS 5 e GO & o T 5 A ER R EE IR T 4%
OB BRI sh A B B SR AL 8, R AEIB RIS ORIEAE T, DRI 2s ) %S R s . & —Fy
B, 312.2—687.2° T2k, =5[] R 2250 0. 0559 FFEZ 0. 0416, Rit Fk25.9%, %M
s AN IR X, LRSS I, 312, 2 Tk A A SR i KB S va i, P D] =2
BIBHGAS . N TG T B0 X2 AT 3 000, 25 DR Ay 3 Tl R s TR AR 1 L 8 Pk T 448 D A 5 350 A
YU BRIABERS AW 0, 55 =B, 687.2 T K224k, 123 [a] v HR0n 22 50 B0 1 e
FEEN, ARUKEESE PR, R W T A AR s [ B i S BN A5 R AR Ed . H2150E
®8 FUhEERNSAGEHENRBSEEXER
WOl | RO Ll WOl | RO Uil WMol | RO il

112.2 0. 0490™" 3. 1463 362.2 0.0485™ 3.1168 612.2 0. 0452 2. 8806
137.2 0. 0493 3.1653 387.2 0. 0482 3.0905 637.2 0.0451™ 2. 8865
162.2 0.0491™ 3. 1594 412.2 0.0483™ 3.1132 662.2 0.0436™ 2.7991
187.2 0. 0499 3.1825 437.2 0.0479™ 3. 0838 687.2 0.0416™ 2. 6575

212.2 0. 0497 3.1953 462.2 0.0476™ 3.0502 712.2 0. 0435™ 2.7756
237.2 0.0501™ 3.2134 487.2 0. 04717 3.0155 737.2 0. 0402 2.5454
262.2 0.0530™ 3. 4036 512.2 0. 04717 3. 0480 762.2 0. 0403 2.5650
287.2 0.0558 ™ 3.5816 537.2 0. 0467 2.9323 787.2 0.0394" 2.4937
312.2 0. 0559 3.5754 562.2 0.0471" 3.0470 812.2 0.0411™ 2.6074
337.2 0. 0490™" 3.1380 587.2 0. 0460™" 2.9435

. FEHEREHEREWN

AR SCHET 2006—2019 45 1 [E] 285 N b T MR AR , SR FHHIBREE 25 | 289 I s AL B 25 itk
5 S 22 T ) ASCTR 15 A I 25 U 71 52 245 TR AR B R, SEUEAG G 1 7 Ml b ] 2 3R ot 2 € B 3 ke
RGPEIEVE T . 25 00345 H 3O Fes Hh i ST BHLEE, A3 8000 F EE4E . o, Pl bR R T
SEANFRCRE A R R, S X AR M X 7= A A ) A, TR TR R
86. 16%, =5 [A]¥4i tH RN A2 7™ M B[] 4 SR AR A A 2RI . LU, 7l 3 [ 42 3R X & €40 7
SR 2 (M) B M AEAE R B) . L DCRNA Tk S P o e (e S vk S, AR IR A5 Mk 2E A O R AT
77l P R B X € B BT AR s AN S 2, RSUBOR Y A T AR RN NS [ g AL
N o ML S BRMEN, AREHLIXAEAE R AN, PR X AEAE IR AN, PG b X BEAS A AR AT
W AR AR AN o AT S B 5, PR A = e IR 5l 5 il il D R AR RO AN BE L
B A b DX S (B B 8R, (H X SR M DX A TR T ARONE 5 e s 26 7™ P AR 5l 5+ ol B ] 42
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Impact of Collaborative Industrial Agglomeration
on Green Innovation Efficiency From Perspective of Spatial Spillover

CHANG Zhe-ren', ZHENG Meng’

(1. Institute of Finance and Trade, Jiangsu Academy of Social Sciences, Nanjing 210004, China;
2. Management College, Beijing Union University, Beijing 100101, China)

Summary: Accelerating the construction of ecological civilization and seeking a “harmonious symbiosis” between
economic development and the environment is not only an inherent need for China to take the road of sustainable
development, but also a responsibility for China to actively respond to environmental challenges and improve the well-being
of the people. At the same time, with further specialization of China’s industrial division of labor, located at both ends of the
value chain, the productive service industry has gradually divested from the manufacturing industry, and evolved into the
new business form driven by both productive service industry and manufacturing industry, not only profoundly changing
China’ s industrial spatial layout, but also accelerating the extension of the value chain, restructuring and upgrading
as a whole. However, it remains to be further verified whether synergistic agglomeration can promote green innovation
efficiency.

Based on the data of 275 prefecture-level and above cities in China from 2006 to 2019, this paper systematically
examines the impact of collaborative industrial agglomeration on urban green innovation efficiency from the perspective of
spatial spillover by using the spatial Durbin model. It is found that both collaborative industrial agglomeration and green
innovation efficiency in China are characterized by obvious spatial agglomeration. Collaborative industrial agglomeration not
only significantly improves local green innovation efficiency, but also generates spatial spillover effects on neighboring
regions. However, the spatial spillover effect is characterized by geographic attenuation, with 312.2 km as the intensive
spatial spillover area and 687.2 km as the geographic threshold of spatial impact. The spatial impact of collaborative
industrial agglomeration on green innovation efficiency is temporally heterogeneous, regionally heterogeneous and
industrially heterogeneous. Before the implementation of the Comprehensive Pilot Program for Modern Service Industry,
collaborative industrial agglomeration has no promotion effect on green innovation efficiency, and the pilot policy has a
spatial spillover effect after its full promotion. There is a siphon effect in the eastern region, a trickle-down effect in the
central region, and no siphon and trickle -down effects in the western region. Different types of productive services and
manufacturing industries have spatial spillover effects on neighboring regions, and the collaborative agglomeration of low-end
and middle-end productive services and manufacturing industries does not directly affect local green innovation efficiency,
but the matching of high - end productive services and manufacturing industries can significantly improve local green
innovation efficiency.

Key words: collaborative industrial agglomeration ; green innovation efficiency ; spatial Durbin model ; geographic
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