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Abstract

Since the reform and opening up, China's economy has maintained a
medium-high growth rate for many years under the dual drive of factors
and investment. In the face of complex and changing external
environment and multiple factors, China's manufacturing has been
steadily moving forward - in 2023, the "combination” of steady growth
policies is powerful and effective, and the overall scale of China's
manufacturing industry has ranked first in the world for 14 consecutive
years. However, the rapid expansion of the manufacturing industry has
also brought the challenge of technological innovation and the demand
for industrial upgrading. Given the new standard, the superior growth of
the manufacturing sector is especially vital for the society's overall
advancement in quality. Consequently, a thorough investigation into the
internal workings of sustainable tech innovation aimed at enhancing the
manufacturing industry's quality, along with elucidating the reciprocal
influence and geographical ripple effect between sustainable tech
innovation and China's manufacturing industry's superior development, is
crucial for capitalizing on development prospects, securing new
expansion areas, fostering the superior growth of China's manufacturing

sector, and propelling its transformation and enhancement.
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Initially, the study meticulously gathered pertinent scholarly works
on the advancement of high-quality and sustainable technology in the
manufacturing sector, both domestically and internationally, dissected the
fundamental principles and theoretical underpinnings of such innovation,
and investigated the current state and features of China's manufacturing
industry's high-quality development and sustainable technological
advancements. Seen from a limited perspective, it advocates for the
mechanism of sustainable technological advancement that influences the
superior growth of the manufacturing sector. Additionally, the research
employs panel data from 30 Chinese provinces between 2011 and 2021 to
assess the manufacturing industry's high quality across these provinces
and cities, conducting a quantitative evaluation of their present
developmental state. Consequently, a panel regression analysis model has
been developed to empirically examine how sustainable technological
advancements impact the superior growth of the manufacturing sector,
and to delve deeper into the spatial economic aspects of this high-quality
development. A spatial Durbin model has been further formulated
following the examination of spatial correlations. Assessing how
sustainable tech advancements impact the spatial growth of the
manufacturing sector.

Findings from this research indicate that from 2011 to 2021, despite

consistent advancements in the manufacturing sector across 30 Chinese
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provinces and cities, there were notable disparities in the industry's
development across various regions. As an illustration, the foundational
and developmental progress of the manufacturing sector in the east
surpasses that in the central and western areas, with the northeast region's
manufacturing industry's high-grade development falling short of the
national mean; Baseline regression analysis outcomes reveal that
innovation in sustainable technology at both the product and process
stages plays a crucial and beneficial role in enhancing China's
manufacturing industry's quality, and at the product stage, sustainable
technological innovation is more influential in advancing the
manufacturing sector than process innovation; Enhancing the capacity of
sustainable technology innovation in a region not only aids in the
continued growth of the manufacturing industry in that area but also
influences the advanced growth of the manufacturing sector in the
neighboring areas, signifying a substantial geographical impact of

sustainable technology innovation in China.

Keywords : Superior advancement in the manufacturing sector;
Sustainable tech advancement; Model of data for panels; The

phenomenon of geographical diffusion
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25 ) P BB AR IR T AT 5 S AR i o o] 32 b e o 2 R 1) 2 [ HH B0, 9 5 46
7 ()AL EE R AT R AR G

4.1 RBIGE

4.1.1 HIRBERE

S5 3 T T INAS 10 o R ag b e o R FRE KT, ARSI TN 3 b v i R
JEREAEHCHYIE IR SR, X T el e i GRS a8t L2 a0
R AR A A o P S 1) 36 b P vt o B A, AT 7 B I ST SIAIE R AR ORIR

AL
B, ARSCE AN TR A AR A
MHQD, =c, + ¢, + 4 + SInSPL, +n X, +¢&, (4. 1)
MHQD, =c,+ ¢, + A4 + SInSTl, +1X, +&, (4.2)

f£ BRI, MHQD, i 48 63 t SRl ik it B R K, InSPL N i A
O CEERT RS B0, InSTL, NI B0 CFE RSN T Z 008, X, AR
P BRIz SR, S p NGV RE, o WBEE, o A BlvE . i
) B 52 RN, 6 ABNLIRZ T R RS AABEAKTE (HO. Fodkgsf

AS). HEEMEEE (REGU). BUN L IE (GOV). XM HUKF (OPEN)
FBEABN (CD,

4.2.1 ZETEHEE

AR, ARy — R a2 B s [ B O 5 s 1) R PR e it o dr
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TH, EXER ., QP Bz DA 2R 2 Uk b iR H a EE N . %
PR3 I 5] N 2 B AN R R A7 2 2 1) B e 2 T RO AH ELAE P RS i, 2 1T s 2
[ Kt (10 70 A1 A 5 2 TR R

2 () THEAR R ) A2 R A v, R (R ZEAE T L 2 8] B [m] AR AR R 4 [ A 7
RIS fi e WL EL N i) 2 ) =R A . AR IRZERE T (SEMD EEREH T
2 [V A SRR M0 5I N RO iR 22, A0 BABAE TR IR Z I n] g R B 2
YA DA, AT 368 5 2 T AL B R o S A A i 22 1) 2 TR AR, DA v R
flTHAERATE . 2218 B AR (SAR) S i 172 25 8] B [A) AR ELARE, Ay
— B A B AN B2 BRI T R A R R, 34 52 B AR <D B A B (R
RIS . SAR FEALIE T 51 24 [A) i 5 UK HIX A (8] 205k &, felig A 2ot
TR AN 3 Hr 2 T B 0 E A S . AT SRR (SDMD AT BAE 2 SAR
A SEM BRI ZR G A, EAMNHE TP RN = m B BIHX R, B5
J& T MR AR I 2 TRV Ja RO, R T iR A B (1 2 [ i s 2 ] e g 2 [ A EE A
R R A AR B P AR S . [RIk, SDM RS AY 7 Ab PR ARRE AR Bt 55 0l A R AR 2 [
2 () A2 ELAE IR 1 S 5 ARG HIAE S . = A B (23 307090 0

SEM : MHQD, = aX, + BZ, + sy, e = Wz, + &, (i # J) (4. 3)
SAR : MHQD, = pW,MHQD, +a X, + BZ, +&,(i # ) (4. 4)

SDM : MHDQit :pVVijMHQDit +axit +ﬂzit -'_Ol\NiJ'Xit (4 5)
+ Z,+¢e, (i#]) '

i i TE

b, TER NS AR (=), tER: MHQD Jyffiligl i 2k e
K WRTR S AL FERE ;X A% O R AR ] KRS S B8 (In SPTI) AT
FFEEE T A8 (InSTI) , Z AEHIALE; p. B a MANFHE R REL W, X,
KRR T S ESOR GIH 23 [ EAN AR, W MHQD, %7~ AH R4 1 il i
oMb vy Jo B R 22 1B S LN, Wy R AR AT 48 T BE LI B I Y 22 18] 58 AR JEE
W, Z,, 2 AH 4148 7 HL e 4 1) A B ) 28 IR G &%

2% [ AS B R O A 2 ) T B A 7 v P SRl o 2 ) B 7 2 ) A TR 2R I DK o
F, [RBT 7% B PTG ) PR AR 1 1 2 ) 285 A R AE o DAL 11 2 ) AL B AR R A
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(1) ARESERE, W RpA 22 8] o2 AR (REN 3L A sliliim), % R
RIFERE TR E N 1s I E Y 0, %R R SR A 1) 2 =7 18] B8 0 2 0] HY) B e s 2
RWTPE; (2) BERBCEAERE, AR 2 8] 50 2 A R B R E SO, # LK Vs
BLFEAE P S PR A B R3] B2 ] 0 2 A B8 D ) Bl v R M 1)
Jrid CRAT 2 e S a) i BE B /N T2 MR e I ERME I, BLEA A NED; (3)
ZeTER ALY, T A BT A A BT BRI BEIR K UL, IR Sy, AT
MR B 2 2R IE RS . 25T 2 (AR P A BEE AR SE PR T DL € 1K), N 1
INEL St 2 25 (8] 22 57, AT TOR QBB AERE (W1 SRZEAT A [RIAR - PE Y
R AN (ATt A, R, A A s PR R AR R (W2) REEAT T — L iR
@t

NV Ay 7AGH YA A
sz{lé»%{ﬂ |_—'3é153 J_$H<»|3 G %) (4.6)
04& M i 5EM j AT
1
Wl—d— (4.7)

Kok, d RO SE Y T2 1] K ECHE B

BTG TRCHAR B, 2 b R BB 7 A 52 o LA 5 4R
A B, BFTORTR I8 S P 2 AR S 0123 38 A 2 1
(RIS, SRR IR RS T M B A R 2 8 B0, ST AR
R R AR AR 1 2 (5 B, 1) R0 Al 8 RO A BT
A A L ) 2 TR A O BN, L A T 9 TR R
7 5 5 R L R T 2 177 925 D S B ALR

4.2 TEREMSHEHRIEF

4.2.1 TEIXEL

(1) PRAs
HlG Mk R A K (MHQD), I F SCT i 2R S PN R R A &R, JF
SEE LN AT 2

(2) LR
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AT B RORNHT, HATRREE R a3 (nSPD R L Z A% (nSTD P
HRAF R o« Fodh, ATRESEE S S QIR AR LL b Ml AL 7= S S B YN
HRgliam i m i Soe ORE R COREES 2022) DYy mrgkalit T 200
DLV A 5 Tl R S HECRE 2 F o B0 Ok E & (FIgIE, 2018) O,

(3) =i A&

SR R AR B THHER M S, ARHIE SO % T R (2021) R
P (2021) OGBSI T A TAEHIARE

NIVBEAKFE (HC) o REWFFLEIR, NI RATEHEZ) = N0 25 0 oy dsi it vt
B TROOMER, AT HX SRR R IR LURAR T RCR T RE . 7
MNTBARTR, MAr-WERNR S AE L (HRRMEMgRE, 2008) &,
IR FIR I AL i DL S RON, RINER G AT P (BHAZ &4, 2018)
8%, @K I N 3 A PR E T B AR R e . [RIES, MO FTELRIR R, 3%
i (2010) DSUFIEfiE, ZRME (20130 OAERS T A IR AL\ T I1EF
fa B E TSR, FREM AN ORI EEM H 20N E, mEEMA DD
FUIE F IR BEAG . A 7C AR S5 80 N LG B Ayl i N 3 A AKSF [ A

FEMLGERY (1S) . ARIE AL 2R ER S, — AN E S X 7 45 A AT
JeI I T B A [ R B AR B R [ AR, S AR PR R AR TR AR B
Wi R AT . XA ARA TR 1A 7 s IR, IE RERITECET A B I
L NEENENFT IR RN ST RIS, Pk g R B T OE T B T 5 RO e B
RIS, MBS R R TR I T E SRR, X TR A L SR 4 )
MIRTRFEE R ERE ) B R H B, ASCRAEE g e 5 GDP 1 Eu s kefliy &
N2y

MR (REGUD o PRI 78 1] 18 MU g J57 52 e o B804 AT i oo
ANV AR R 2 B SR T R . Bt BEE (2010 B8R,
BRI Al R T ARG IR 70, AR, Al i SRR s R AR BT E K
T IS AIE A7 R i AT ARV D] S i A B A 8 I ) A, I AT BE SE I AR A )
BR], WS BT AT R JE, FHREFERF K, ST BRI Z 5T A5 ) B
bR B AR BESH (2003) W CNERSERUSIIGE N T b AR i H, ggma Ak 5 4
W, WREMT AT KIS AR . EERL IKSTAE (2023) TORL Y, FREEHH]
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FRYZ235F S M LR 3K P e RO SE R — AR S B 3 o5 90 2 3 AR AL 20
ARSI, I REBARGUH T R M AIG K AT AR 00 Lol i5 4R B A BB
L5 X bR R B AR A B R 55 P PR B A

BUN SR IRE (GOV) o BRUR A 3 4 SO AT EARS AR Ao lb AR SH AT S 15058 1) XS
AGAE, TR AR EAR S B dh AR, 106 T3 Tl R
KPR i B BRI . AN, BURRIEAR SRR ERERBUR 51 &, XL
AR 3 ANV FE T3 T SRAEOR AT U R, B ARtV AR BERL
ST ARt T HESSH G ML B A A B R RIS T [ R JE . AR,
BURT SCHF BRI A I AEAE B e O AT REPEAN SR s A, RERS 51 407 b A a9
X IE R S BAT R LGN o A S ABUR B B AE AR BL_E Tk Al R&D N #f24:
e T R LEBY, SRS BURFAEWT A T T SR T

XFAMTIBUKT COPEND . JEIE 51 BEAH G AMe 3t [ bR B2 5, il i b RE WS 12 Ak 5]
SEHEI A BOR . B AR R ERRTIZIN FRE S, XA BRI b i &
ANAE P22, 3 RES IO 1) 38 b AL B B 7 0 AT 3 v FOAE [ B T 3 v ) 5 4
Jie BEAb, MAMITIGEALEE T E N AT BRI ROE S, I 1L R
AT, Dl b ) vt o B R Jee B3 17 IR SR 2At e (AU, S AMFBOK T
IR RN & BUFTRE T 2B R K e RE 1, BEin Oy S
A ) v R R SR R R R . AT ST Bk VB B e e s GDP Y EL
RV XTSI RE L o

WA (CD. MBI A T, FEARRA UL E SHRAAGEY)
JRAE P I HAT, SRR & M B ARTEARTN AL P BB 1B TR o« AE I
A, TR AL BEAR TN RE NS SCRPSEEBOR R S EMB Y, (it AL iR Ak
PSR ERGHT 7 it BRI A M L T o X e AR B B v 1 A3 b 7 ot S B A A 7 R
A, MR RE 1S BT O TR KAR R AR . [N, BEAREARIHE K
A BTG A, Gl et e, Ml b A T e R R R . AR
LA 3 b 3] 3 B 7 30 B A A o i B 7 3 B ) ORI B BTN .

4.2.2 YEKIFES WA

ARFEATIERL 2011-2021 FH[E 30 M CAETHIED B HREIEE AR,
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Y EE YN 2 R R DATS'S SRRSO 1 38 b A SR R T T

PRI E 2012-2022 1 (FEGHHEE) . (PETGHFEE) . (PEREES
THES), (RPEFRSIFE) RERGIHTEE. R 4ALIRE TS REMNHRTE
giitaiRi.

F 4.1 #RH8

AR A B R ZERy  Obs  ¥MH  WefEE RAME BOKE

WRR AR gl EiEARE  MHQD 330 05471 0.0849 0.2901 0.7719

Al EREE P A InSPI 330 75017 1.2165 3.0661  9.6194
R A &
AR T2 A0 InSTI 330 5.0293 1.3448 2.6055 10.8531
NITEAR K HC 330  0.1987 0.1021 0.0799  0.6300
Pk g5y IS 330 0.4071 0.0805 0.1597 0.6196
PRI I 1) 560 REGU 330  0.0030 0.0029 0.0001 0.0280
2 1) A
BUN I GOV 330 0.0544 0.0442 0.0078  0.3007
X AR K OPEN 330 0.2679 0.2827 0.0067 1.4641
FARBN Cl 330 0.2681 0.1204 0.0225 0.5276

N TIRND R AL BAR L Z [ AR AR, JFaf ORI SE iR (R Y 2
SRLRNE A 20 TSR 7 M R AERA VP AR A R B2, AWT IR (4.1) 5
B (4.2) SEfE T 07 Z AR R S iz A H AL T IR I T BR AL 8] T BEAF
FER N AR R RYER 4.2 MRS R BoR, AT DOWEE R p A A& 1) Z 2K
ABHECT 10, XEWRECNDFAAAEZ EILLNE, [R5 I e F iR A
HAEE .

*® 4.2 BAK T EPKE TR

(D (2)
e
VIF 1VIF VIF 1VIF
Inspi 2.50 0.3993
Insti 2.26 0.4430
hc 2.44 0.4092 2.94 0.3398
is 1.95 0.5133 1.97 0.5087

regu 1.31 0.7634 1.44 0.6928
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8k 4.2 BERTTERKE TR

gov 1.13 0.8816 1.18 0.8500

open 2.28 0.4379 1.82 0.5500

ci 2.14 0.4676 1.80 0.5548
Mean VIF 1.97 1.92

4.3 BERVIGER I

N TR I6 M R A e AR e ) 3 b v o R R R R MR ML, R R SR 4
IAERA PEANAR AL, 23 T A R AR AT [ 58 SORE R U BEATLASOE (e U o TR e
TR (3 3% T B A VR F AL . LM A58 DA & Hausman K36 KA 5, K36 45 o
WK 4.3, B (4.1 MR (4.2) PREEAEREMTHER R 4.4, K 4.3 7]
ki, SASIRGUREM P EIY/NT 0.01, RUIE 1% BEWKT R, B e
AR L T AT PR, DRI, AR F R R v [ A 5 SR A S 2 R A P ] s R A
BUHEAT SEUFAR 5%

R 4. 3RS ER

InSPI InSTI

Statistics P value Statistics P value

F 5% 2269 00000 3614  0.0000

LM H356 459.12  0.0000  449.60  0.0000

Hausman #%: 57.14 0.0000 93.30 0.0000
& 4.4 PIEDAGE R AL 5] (D M5 (4 SRR E, [FHE
ROSAERS BAETHG R o HOR B I AR B L[] 72 RN AN B AL 5N 2 F iy
THEEER, [ E RS A AL AL A S IR R? $9°K T 0.6, WA R B I BE A8 fift Rt
HEIT 601 MR AL B (AR etk . XFELSI (1) F131 (20, 31 (4D %] (5) ()
S5O, ARINAFERI AR BN, AT Hp S b 61 3 AT ] 4 S T 2003 0 i 3 M i ot
R ENA R EE 1%KF T 83, 735009 0.0688 AT 0.0247; I AfZEH A2 &=,
[ R EOs A N I EAIAE 1%KF ~ 22, 739979 0.0426 A1 0.0151, fEHIALE Y
3100 5 TR 7 R AR [R], 22 BRI RR S AR BRI R v 6] ) 3 MU v Jo B A e REAR R 3
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HIERZI . AT RFEE R AR BT A FIZOIRE , B F 50 R AL, T RFL:
PP EAUET (ISP YRZ R 3R B0 28GR WILEHES )i b s o7 & R R 1K
A RE, ARSNGB AR R TR RR AR T A, b i SR R AT
BE A2, 3B RAE A 5 R 2 28 1 AT R = S BT, () 25 Tl & PR (A0 AT Rl S,
A 8 T AL A S TR, WIRTT VT R EAE . AT, R
KRG R AT FR 2 T2 a0, M B T3 m A SR R A A= = A, Joxt
Wi ML I B R WA /N o AEFE AR BT T, HC A1 OPEN ({520 224K
BILE 1% BB /K N oNIESE, RTINS A /KRN ST TBOUK P 35 /g
BRGNP 556407, s s K E, NI AKF
4R FE, BT 5530 1 5 B I SR AR R AT I, 3o TRt R AR AT 12
FHAE P2 AR DA S s IV AE A BR T v I 56 4 ) B0 B, 3R T AT UK
S AT DA 3 B AR AR B s, I g AR T S R A T AR
ZIumE NS, BRI THIEM ) 2 o sl kR, 2 s i b e i &=
K I RHIEE (REGU) MIBEAIRAN (CD HIFZI R B i1E 1%AH1 5%H]
KPR AR, 2R PR A B (R e AR B P T B L R RS, {H 2
S A 1 TR S 2 TR R IR A G B R A AR AR T B Y B A N T R
B ag b TR UEC B RO T F, S B AR R T e FRASE Ok v Jo R R AE ]
ZI1EH

R 4.4 MRS BIFTR G R E R KA R HE5 R

() @) 3) (4) ®) (6)
FE FE RE FE FE RE

InSPI 0.0688*** 0.0426*** 0.0482***

(18.6819)  (12.0102)  (16.3034)

InSTI 0.0247%**  0.0151***  0.0109%**
(15.8654) (7.3201) (5.4979)

HC 0.3510%**  (0.2318*** 0.3320%%%  0.4440%**
(6.4239) (5.5300) (6.1226) (6.8726)
IS -0.0484 -0.0588 -0.0128 -0.0229

(-1.0725)  (-1.4370) (-0.2515)  (-0.4339)
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SR 4. 4 ATRFEEPEROR QTR Ml L R B R AR HE [ R 45 R

REGU 2.4128%%% .2 T341xk 22.0241%%%  -1.6127%
(-45983)  (-5.1709) (-3.0414)  (-2.5723)
GOV -0.0607 -0.0404 -0.0522 -0.0680
(-1.2805)  (-0.8671) (-0.9070)  (-1.2230)

OPEN 0.0422%** 0.0123 0.0667***  0,0834***
(2.6404) (1.0581) (4.5250) (4.5081)

cl -0.1086%**  -0.1155%** -0.0835%*  -0.1515%%*
(-3.1969)  (-3.9412) (-2.2801)  (-3.8623)

_cons 0.0313 0.2058%**  0.2016%**  0.4220%**  0.4236***  0.4399%**
(1.1327) (5.5183) (6.8425) (53.0939)  (13.5647)  (12.6952)
N 330 330 330 330 330 330

R2 0.741 0.742 0.811 0.748 0.606 0.620

t statistics in parentheses
"p<0.1,"p<0.05 " p<0.01

4. 4 3|8 AR A

4. 4.1 ZHEBEXKEE

AT 2 (R AH DG A W A R 2 S ()T A Gr BRI Ll BB S AIAE G, 2 FR4
A3 X 22 ) A FR 7T B R ARALLLE: « S5 R 3t DX F e b v i A AR T P R A
i, MIFRZ Oy “IEZE R EAR” 5 A, 5 il i ot A KT R i X 5 )
G Mb R BEE R FAKCTAR AL XA AR, R “ S| EAH S ISR T AH <R3
DX PRy 1 3 M. Jo 5 R JRE AT 20 AT T B S R, IS4 mT A BT 2 18] B8 5 H
FARMIAFAE . 208 2 N Tt Bt i) 22 R) SR IBeE, B R R e /o
ZARBONR R AR O RS R R T aEEE N, NEA
JETRIF v ] 4 Sel A ) 3 b sy o R e R s AR 0L, H kS 0N

iivvij (MHQD, - MHQD )(MHQD, - MHQD)
= — (4. 8)
S?3IW,

i=1j=1
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EXMHQD MHQD)’ SMHQD,
Hrr, %=1 - ,» MHQD =

BTG R R SRR, Wy SR EFERE, novE TR, 425 Moran's
| FREBUE G2 -1 B 1o HIREUERT 0 I, RUIBIR AL R /D
T OIS, BB 2E ARG HIREUEDY 0, AR EE A,
Y HMEREENT 1, DB AR SR IE R 2 .

T IRN T AN [ DX 358 36 o e Jo 8 o 7 A 22 [ tH R, B S kAT
26 F AR S o AHFFUAEF Moran's | F8 BORVE Ak il &l i o7 52 % e i 4k
(MHQD) f£4=[E N A [F] Rk, Z5 R WK 4.5 .

. MHQD, %7451 1

£ 4.5 2011-2021 FEHIBVERERBRESRE2HE

year | E(l) Sd(l) Z P-value
2011 0.287 -0.035 0.122 2.637 0.008
2012 0.362 -0.035 0.122 3.239 0.001
2013 0.382 -0.035 0.123 3.396 0.001
2014 0.397 -0.035 0.121 3.557 0.000
2015 0.449 -0.035 0.122 3.958 0.000
2016 0.459 -0.035 0.123 4.011 0.000
2017 0.377 -0.035 0.122 3.379 0.001
2018 0.433 -0.035 0.123 3.790 0.000
2019 0.518 -0.035 0.124 4.463 0.000
2020 0.501 -0.035 0.124 4.310 0.000
2021 0.464 -0.035 0.125 3.998 0.000

YRR 4.5 PG EoR, M 2011 S5 2021 4Ef0), FE 448 B E (R IF7E 0.28
DL b, FRLE 1% 25 17K -F T RIS 1E m] 125 (8] EAH G . XA R R a3 B
MR 1 PR &G T A A Y e PR R B ) T 1) SRIB IE AL SZ T N 5 AR
B, EIRHON 2011 421 0.287 LFHF] 2021 1) 0.464, X Eon Tl & R
TR B 2 TR AR LE A SR T 5

TR0 53 AT ) 3 M R R I A IRV SR IR, S e sk (AN BT S 0 5 24
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s, X 2011 . 2016 4 K 2021 SRl 38 by o B Je 1) JR e T A S Pt
AT TR o BUS R 7R 13X =AM i s o B R R KT 1) 7 ) R B R
SR, JEHXMERERSEMANTRE . REBEREPES B =2,
FREH X QR . RIRE AR RIH T Z8 0 iilis R K P,
i H R e EAH DG I 2 RIAE SRR s T UG 30 X 759 . H7E. =md . HOR AN SR
B G L R R AP, RIMVRAR AR DRI 2 (AR SRR . SRR
(A8 e/, E0FE) T TR A, K R I A 1 A LR i b DX £ 1 b J A
S G . 5 2011 SEAHEL, 2016 SRR 2021 A M i i R R A T SR R A
BRI, IR IR A 680 A BT, (RARAREE T Bert. DU 1A
BN S PE AL X 4 £

Moran scatterplot (Moran's | = 0.2870 and P-value = 0.0084)
FEW SRS & EKFE2011

N —
B
- ) tiE
B lgi
= =z
N [EAE | MEEE _
= o = HH = = lopars
s = B
5 2 L 75 7)1
- Hf
' i
25T
TS
(\I] -
[ I I 1 1 1
3 2 1 0 1 2 3
Z

B 4.1 2011 EhlEN R R ER RIREHR 28BS E
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Moran scatterplot (Moran's | = 0.4589 and P-value = 0.0001)
W SRS 2 EKF2016

N —4
e
- i
A =1 ;.I/\ I
TH B AmL
N S A o - =
; I_If%:”j Al
wETE_____ um el
ot L
o ‘Hﬁ pikin
EwL
#eE
C\Ij -
| I I I I
-3 -2 -1 0 1 2
z
4.2 2016 iGNV R R ER R AR E R ZHUR K
Moran scatterplot (Moran's | = 0.4639 and P-value = 0.0001)
FEW & E R REKTF2021
N —
e
Eg . J:.‘E
- It
L7
- B e
N o #E
=o sk ~E[§i,_%'m Fj'%f\_;
Faye: "
g rerm PYI
g N5
- mE T
iz 27T
(\Ij -
I I I I
-2 -1 0 1 2

Bl 4.3 2021 FEHlEVRRER BRI RBEZHRE
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4. 4.2 FE\TEE RIS

(1) PRI

SETRTIR AT, SR A 3 b A v R A B TS TR L T WA ) ] SR B
P, BRIHEEAT 2 (RN 7 M e AR H L . SEM S 1 1R ZE WOR SE I AR 173 1]
M A, I BE L o 3 B 2 B RN ;£ SEM oy, 43 [al i Y E S AR
FERZERMHRNE b, T AR B I B TAE A . A B (SARD il
o 51N R AR B ) )i e B, ARB 1 b X JR] ) B A LR 7 SAR AR,
N X A AR AR AN SZ B X, B AR R 52, 3052 B H AR X PR A & AE 1Y)
SO, T A 32 ) B A0 A 1)t A8 i 2 (e A P A A (SDMD T [R] v (2
PRI A N [ A B R 2 TR Je B3 1, ] RIS o0 b DAL AR BN 1 AR B A — N X ) 2 T
i H N

LR A 56 A] FH R S Y i #5177, Hausman farge: AT H SR 3 REATL RN 8
e [ ERONL, SRR 4.6 Pos. HIZERATRIILHE SDM BRI, Sl 2 ia s
FEAE 1%7K°7 TR, ML FE R E RN

Z 4.6 LM 1 Hausman 545 B

InSPI InSTI
L SART
Gt p-value Gt p-value

Spatial error:

Moran's | 0.719 0.472 2.164 0.030

Lagrange multiplier 4.428 0.035 66.735 0.000

Robust Lagrange multiplier 2.034 0.154 49.080 0.000
Spatial lag:

Lagrange multiplier 29.638 0.000 54.070 0.000

Robust Lagrange multiplier 27.244 0.000 36.415 0.000
Hausman test: 34.67 0.003 93.63 0.000

il Ml (R et 2D AN 52 B 24 1 DR R RS, 3 52 81 ) 3 X DR 3 R i 240
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AT BEAE BRI T R R QT A eT s g s R R, AR
SDM HE 415 4.

(2) [EIELEF 5 HT

tEE SDM, BRI 8« M [ T2 DA R O] 258 2 A T R [ A 43 485 S
R AT FUR AR S AR R R/ Re 8 5 (0] ) R 4005 5 5 3, SDM
R [ [ 5 AR TE G i FL RIS R, A0 MR REAR B IR R R i BB
FNATRFLRE T 2008 I R 4005 )42 0.0493 Fl 0.0222, FIRFLRMHHAAIHT7E
1%7KF N R ZEHEB w3 b B R R s PR SR 7 ot G A P AR SR T 2 R
23 [A) 3 J5 R 3 (WX InSPI AT WX InSTI) 435l /& 0.0383 A1 0.0292, H. A FF4:
BARCIHE 1% T BE M 7ARSSHL X dldE o m A . XAME R AR
T AR TR I IR, AR BT R IR %A B 1A AR = R L
HEHAREE L EI H A BN R A EIDZ A SLhrs . K5 Lesage&Pace Hif,

N RS 2 SR R G T 2 e i3 M PR v o R SR R Dy LR A 8] 45 (18 A A A

R 4.7 ZEHRERE EIHER

1) ) ®) (4) () (6)
A E I 18] [ L 2 AR I 18] [ L[]
Main
InSPI 0.0276*** 0.0493*** 0.0258***
(8.6344) (19.0797) (8.4800)
HC 0.0995* -0.0128 0.0241 0.1220** -0.0818* 0.0281
(1.8150) (-0.3720) (0.4471) (2.0404) (-1.7120) (0.4771)
IS 0.2038*** 0.1238*** 0.3695*** 0.2527*** 0.2183*** 0.4351***
(4.8121) (4.1104) (7.6968) (5.8284) (5.4781) (8.5667)
REGU -1.5073***  -2.1200*** -0.8264* -1.0670** -3.7999*** -0.4862
(-3.3186) (-3.2934) (-1.9303) (-2.1593) (-4.2489) (-1.0432)
GOV -0.0641* 0.1643*** -0.0367 -0.0730* 0.2446*** -0.0600
(-1.6982) (4.1160) (-1.0216) (-1.7529) (4.6048) (-1.5221)
OPEN 0.0443*** 0.0430*** 0.0459*** 0.0606*** 0.1359*** 0.0594***
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(3.2996) (3.7889) (3.6565) (4.1620) (10.0064) (4.2774)
Cl -0.0538* -0.2494*** -0.0451* -0.0718** -0.1373*** -0.0580**
(-1.9119) (-12.3494) (-1.7821) (-2.3038) (-5.2825) (-2.0570)
InSTI 0.0042* 0.0222*** 0.0037*
(1.8826) (6.1347) (1.7707)
Wx
InSPI 0.0048 0.0383*** 0.0035
(0.7132) (5.6103) (0.5114)
HC 0.1997** 0.0871 0.0522 0.1835** 0.0484 -0.0291
(2.4760) (1.3331) (0.4372) (2.0956) (0.5455) (-0.2218)
IS -0.2877%** 0.1665** 0.3102*** -0.5189*** 0.1741* 0.1474
(-4.6393) (2.3241) (3.0372) (-8.4597) (1.8155) (1.3227)
REGU 0.5478 1.5517 1.0867 0.2870 -3.7904* 0.4619
(0.6327) (0.9105) (1.0583) (0.2986) (-1.7066) (0.4153)
GOV -0.1094 -0.1689* -0.0905 -0.0409 0.2899** -0.0681
(-1.6223) (-1.7168) (-1.2647) (-0.5284) (2.2823) (-0.8646)
OPEN 0.0418* -0.0434** 0.0408** 0.0811*** -0.0293 0.0743***
(1.9428) (-2.2831) (1.9648) (3.5421) (-1.1905) (3.3343)
Cl 0.0685 -0.0933** 0.1079** 0.0631 0.1744%** 0.1009*
(1.3909) (-2.0020) (2.2249) (1.1546) (3.3007) (1.7968)
InSTI 0.0014 0.0292*** 0.0025
(0.5141) (4.0611) (0.6391)
Spatial rho 0.3356*** -0.2303*** -0.1052 0.3257*** 0.0408 -0.1221
(5.6685) (-2.7633) (-1.3486) (5.4420) (0.5331) (-1.5208)
Variance sigma2_e  0.0002*** 0.0007*** 0.0002*** 0.0003*** 0.0012*** 0.0002***
(12.7235) (12.7679) (12.8504) (12.7296) (12.8440) (12.8437)
r2 0.7375 0.8738 0.4058 0.5025 0.7351 0.1920
N 330 330 330 330 33 330
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5 FH 2 T A e 2R (1 [ V1 2% RO R PO DR 3 Ay S R AR B, 3K
AR HERI o O T IR EEIR T AT RRSEROR QU0 T 138 b A JR R vaE L RN
i 2 T BRI FE AR BTG (R I 8] [ R 208 T 1K) SDM IR B TR AL AR, oK
TP 038 b v o B A A G0 AT 32 3 AT R SRR G137 DAL FAB S B R 3R 1 20« B
FRRNIHAEE | — N 0 5 AR A e P A5 ) E R AR . XS, B
AN 3 e FL R A 1 ) 3 b v o B A Je A s T i RIS S AR /R4 0 B 2
PR AR NL R S5t TAIRE RN 48 T AN A8 A e AT 4 7 i 3 b v ot B e i oK
FRY A TR R s RN AT RNE . ELFR RN AR N T4 o ASAIT T2 T I [) [f 2
RN T SDM, BN 4 R LR 4.8:

R 4.8 73[R BN 5

IER )42 28 SYYI
EH
(1 (2) (3) 4 (5) (6)
INSPI | 0.0480%** 0.0230%** 0.0710%**
(18.9802) (5.8323) (18.1376)
InSTI 0.0226%** 0.0303*** 0.0529%**
(6.3626) (4.6633) (8.3470)
HC -0.0210 -0.0861** 0.0808 0.0515 0.0598 -0.0346
(-0.6646) | (-2.1225) (1.4851) (0.6648) (1.5566) (-0.5306)
IS 0.1177*** | 0.2213*** | 0.1208* 0.1890% | 0.2385%** | 0.4103***
(3.7773) (5.4266) (1.8366) (1.9186) (3.8562) (4.0983)
REGU | -2.1694%** | -3.7736%** 1.7646 -4.0814* -0.4048 | -7.8550%**
(-2.9471) | (-3.8488) (1.1397) (-1.7399) | (-0.2820) | (-3.3901)
GOV | 0.1674*** | 0.2384*** | -0.1839** | 0.3044** -0.0165 0.5428%**
(3.7081) (3.7959) (-1.9774) (2.0362) (-0.1539) (2.9962)
OPEN | 0.0466*** | 0.1369*** | -0.0473*** | -0.0254 -0.0006 0.1115%**
(4.2842) (10.6734) | (-2.6204) | (-0.9522) | (-0.0343) (3.9198)
cl -0.2494*** | .0.1372%** | -0.0268 0.1831*** | -0.2763*** |  0.0459
(-10.8415) | (-4.9005) | (-0.7278) (3.2827) (-7.8339) (0.8513)
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HI3% 4.8 WRH, TR W HFEEE M EUETIE 2 T ZENE, £ 1% &E 1K
PR, B RO B IR A 2 o BARRUG, WA i B Y BN
WS R L B RN, 3K T 8 17 i BT D TR SRR BOR B 1 — A7
T A A 3 XA 30 ) 3 b v o B Je D73 T (R P R T LA J T A 4 7 2B i 52
Wi o X5 I 1 RIS 7 et BB A S 3k AR 1 IX ) 3 VAR o 1 b AR O
i s Hou T AR X A (e b AF FBONATBR s T Tl L2 s, HE
PRSI LU BN R D FR H L2 AN — AT R AR RO BT 4E T, A
CE AR HE 1 A DX 3 M ) v o B Je, SRR R 17 At XA A 3 b v i
K LRI B AN AR AR, $87R 1 2 QIR HESh i XA b v 35 B2 e v 1Y
HEMEM

(3) PR

FERI FU R Hp B ARG AR T3 ] 38 MV 1 1 Jo 8 Jee 7 AR AR ARG W I, A AF 5
W T AL A (SDMD AENENA T T H . O THESk SDM BIALAEAR IR
AT R R SERVERIA R, BT T Wald #2385 LR feds. Wald i3 S /£
PRAERR B R ULEC R, T LR A6 H 25 SDM AR 75 BEARXS -5 0] [ 1]
JHEEAY (SARD B [EHRZEAY (SEMD JEILH SEAERI R I . MR 4.9 LR,
Wald 565 LR B3 7E 1% 58 2 K1 EIE4E 1 Ho, RUIERM SDM #ALZAG
2.

2 4.9 Wald #1 LR K45 5

InSPI InSTI

giit®  p-value  SGitE p-value

Wald test for SAR 68.41 0.000 69.47 0.000
Wald test for SEM 91.08 0.000 88.42 0.000
LR test (SAR) 62.56 0.000 64.25 0.000

LR test (SEM) 87.97 0.000 90.24 0.000

4. 4. 3 REMRE

Y IS NS AR AR S M 45 R AR E I AT FORE SR BB AR 5
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o BN B OB R R, X 2 (R RN AT 1 R AL, AR LR 4100 R
&R R i DUE Y, AR R R BB BV, RERER S R A AR

e AR E

R 4.10 HSNEEREREER KSR

@) @) ®) (4) (®) (6)
AMALE I 1) ] 7 L[ & AR [ E I [ ] 72 U e
Main
InSPI 0.0261*** 0.0542*** 0.0319***
(8.7408) (24.6137) (9.8846)
HC 0.0279 -0.0515* 0.0026 0.0361 -0.0938** 0.0249
(0.5075) (-1.8385) (0.0490) (0.5998) (-2.2726) (0.4213)
IS 0.2798*** 0.1053*** 0.4191*** 0.3352*** 0.2369*** 0.4170***
(6.5444) (4.2291) (8.6595) (7.4692) (6.7533) (7.7620)
REGU -0.7461* -1.6507*** -0.1898 -0.3930 -3.4371%** -0.3250
(-1.6660) (-2.9965) (-0.4374) (-0.8140) (-4.3024) (-0.6827)
GOV -0.0403 0.1165*** -0.0105 -0.0328 0.1234** -0.0289
(-1.1056) (3.2007) (-0.2905) (-0.8121) (2.3404) (-0.7092)
OPEN 0.0480*** 0.0403*** 0.0437*** 0.0734*** 0.1255*** 0.0760***
(3.8756) (4.0862) (3.6865) (5.4870) (9.9687) (5.8546)
Cl -0.0430 -0.2776%** -0.0377 -0.0606** -0.1450%** -0.0416
(-1.6127) (-15.5391) (-1.5095) (-2.0399) (-6.0680) (-1.4684)
InSTI 0.0028 0.0295*** 0.0039*
(1.3188) (9.6956) (1.9451)
Wx
InSPI 0.0274** 0.1346*** 0.0708***
(1.9955) (7.0608) (3.2231)
HC 0.0148 0.5018*** 0.1398 0.0252 0.0145 0.1632
(0.1454) (3.3868) (0.3812) (0.2263) (0.0670) (0.3991)
IS -0.3398***  0.6588*** 1.2162***  -0.7295***  (.7560*** 0.5074
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(-3.6611) (3.6667) (3.8280) (-6.2867) (2.8716) (1.4817)
REGU -0.5837 1.5580 4.2667 -0.4518  -22.7894***  -4.9499
(-0.5000) (0.3653) (1.3524) (-0.3476)  (-3.8053)  (-1.4542)
GOV -0.0144 -0.4826* -0.0095 0.2591 -0.2880 0.1529
(-0.1085)  (-1.8473)  (-0.0481) (1.4662) (-0.7705) (0.6839)
OPEN -0.0012  -0.3792%**  -0.0734 0.0852 -0.1616 0.0864
(-0.0224)  (-5.0540)  (-1.0768) (1.3742) (-1.6044) (1.1433)
cl 0.1487 -0.1810 -0.0901 0.1139 0.3453** 0.0760
(1.2475) (-1.3678)  (-0.5876) (0.8436) (2.2188) (0.4570)
InSTI 0.0066*  0.1005***  0.0285**
(1.6539) (4.6722) (2.1893)
Spatial rho 0.5182%**  -0.6086**  -0.8537***  05077%** -0.2754 -0.6487**
(5.5799) (-25571)  (-3.2584) (5.4148) (-1.2311) (-2.5486)
Variance sigma2_e ~ 0.0002***  0.0005***  0.0002***  0.0003***  0.0011***  0.0002***
(12.7656)  (13.5756)  (12.5995)  (12.7698)  (12.9595)  (12.6840)
r2 0.7216 0.8947 0.4060 0.4607 0.5551 0.3315
N 330 330 330 330 330 330
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JR B R JRAFAE RN AR 0 X P b s b v ol i JR /K S B v T A [P 38K
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S, PTHRRER R G i b s T R R SN 0 (B A A e SR R, AT
R ST RN T 20T O e b v o B R R 7 A SRS IR T S, T EL AT R
S BRI R R B R A T AT R L2, TR, ERAR S
SR T REEEE P S A, U TR A PR A TR R N, A5 T Al
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AP S sed 7y, BEmEs SRR PR 9 10 B2 e B PR R A A
R REFR b A JE AL XA YT ) R R S A TR R A AT A B e A (e AR
HY, i BTN W] e B DY UG B R B, SR B SR A R
o 2O e o R R T AE A 201

5= AT EE RO G x ] b e o R ) 2 ) B NS B 4 SRR, T
RS i BRI AN L 25 G037 76 A2 1 ) 3 b v JoT R T T S A 3 ) 7 R LB
AR o A1 DX PRy i3 b vt o S A A2 B AR X S A = T AR L T
B I ) 2[RRI o 2 58 BRI, A T 2 [ AL AR RORIR AW 5T
AN [ A TR ) 22 T i N o AL iR AN s AW U R AR 48 03 45 W] F5 B BR B1)
BT HRED . AU A 0l 38 (0 = B R SR e, (RIS (e 1t 1 AH 4R
A 0 138 b R R R AR R 3R i s 1 3 AT AR EROR BT A B2 (2
[t R

5.1.2 BUREIN

K LR TCAEE , 78 73 O AT RESAE SR B e i b ey o B JRE
BES ), BN

S BUR KA ICER TN, 24 15 B AL I35 1 5 IR A i3l B 35 SRR BT
HE A7, AT FHESH o ] ) 3 b ) sy o B AN P AP SRAL R T TR AR o AR AR TE— 144k
AR PR e B H 2t IR A NQ S R, B FRAIGETH A L Al ) Rl 5 SR PEROR A
Wae S, xEsh T EGE I R R R R R R E R, H, BOREIETREIM
Tt JCHRAE RS R SRR, AU IR IE WAL LS L PRI, E
e N ERA S PR S AR U R A R AR . HK, SN A g
QUBTEES1, R et ML a5 H LA T 2, 18557 i AR 55 RO T 3 IE BV S 55 4 70,
BTy 3N (Y A BRACAT JRIAT R M Skt . BURF AT DA 1 E DL R BUR L 12
B SRR AN, BOR AL G sl 71 57 71 [FIRE, EMAA RS 5]
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