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Abstract

The 14th Five-Year Plan and the Long-Range Objectives Through
2035 clearly state that the "dual carbon goals" should be achieved in
economic development. This goal requires the transformation of China's
industrial structure to green innovation, the transformation of energy
consumption structure to green and clean, the change of the previous
extensive development model, and the realization of high-quality
economic development. The 2024 government work report further
proposes to accelerate the development of new quality productive forces,
requiring that in the process of economic development, we should get rid
of the backward economic development model and pursue the goal of
high quality, high efficiency and sustainability. With its own advantages,
digital inclusive finance can effectively make up for the shortcomings of
traditional financial services, alleviate the financing problems faced by
green innovation, and promote the development of green innovation.
Therefore, it is of theoretical and practical significance to study the
impact of digital inclusive finance on the efficiency of green innovation
in China.

Based on the existing scholars' research and related theories, this
paper first uses the Super-SBM-Windows-DEA model to calculate the

green innovation efficiency of 275 prefecture-level cities in China from
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2011 to 2021 (excluding municipalities directly under the central
government and prefecture-level cities with serious data deficiency).
Secondly, the two-way fixed-effect model is used to analyze the impact of
digital inclusive finance on the efficiency of green innovation in China.
Thirdly, the mediating effect model is used to analyze the transmission
mechanism of environmental regulation and industrial structure
optimization and upgrading, and the Spatial Durbin Model is further used
to explore the impact of digital inclusive finance on the efficiency of
green innovation under the consideration of spatial factors. Finally, based
on the theoretical analysis and empirical results, combined with China's
14th Five-Year Plan and the long-term goals of 2035, some constructive
suggestions are put forward for the development of digital inclusive
finance and green innovation efficiency.

Based on the empirical research results, this paper draws the
following conclusions: first, the development of digital inclusive finance
has a significant role in promoting the efficiency level of green
innovation in China, and can promote the improvement of China's green
innovation efficiency in three sub-dimensions: coverage breadth, depth of
use and digitalization; Second, in terms of regional heterogeneity, it is
found that digital inclusive finance has a slightly stronger role in
promoting green innovation efficiency in the eastern region than in the

central and western regions. Third, digital inclusive finance can improve
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the efficiency of green innovation in the region through two transmission
channels: environmental regulation and promoting the optimization and
upgrading of industrial structure. Fourthly, after taking into account the
spatial effect factor, it is found that the development of digital inclusive
finance not only helps to improve the efficiency of local green innovation,
but also promotes the improvement of green innovation efficiency in

neighboring regions.

Keywords: Digital inclusive finance ; Green innovation efficiency ;

Industry structure; environmental regulation
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4.1 HFEESMN R EHBERITN

(1) $ETt 1 ek 55 2R

oy I B e R RES 1B I ST el ik 55 R0, Jvex Bl MR e sn sz 77 .
fE AT EFRAE TR FE T 58, SBEN LT R EAG I, ERRIAER
B SRS, PR OR RN AT R A R o 1 I8 VI BRI In) . SR BT,
VDR R — IR SR BRI AR 2, 5 B9 K [ B8 < S A et 2 ) < Al 551K 24
VRS B B e AR 1 RE W IX — IR 4R I — AR 58 38 Ml R T % . B 5%,
oy B e RiE e P RS . N TR RE . XKERBEFIUE B8R, KRS T
SRR 55 B AR o TR R BE S 5 Bl < R LAS) B R A 1 1 il DK AR 3 A4 T X
W, DUACSERRER LIRS, 4k BTN ], AT g G 3T 0 H 4R A BRIE L A%
FEARIBR B RS . X0 TR H . KIS EHIHE NS, EWE EIRK
JRBNT TR E AR T 37 B 5t e FLaR, 0 B ek RE % B S SR AN 7 M K (1 5k
i, bR BENS N5 2 B0/McE P SR 0L S RS HE AT A I Rt ik 55, Dk
SR O S R xR it A R FR AR T /N A L AT AN N SR S R i 55 B4 X 5 [ I
5T AT R R 2 AR R AR R], RO TV Ak B I H Rk, ST E
B, BORIR LT B AR H AN AR B o R 5 R < RE R T AU
BEER T A KE W A A, R B e ReR, 1B H L2 Z i s
fE VAL RS, Rl RENS 5N 2 1S Rah PP N IRE SR AE 7 AN H (17
FEANE, P> 115 BAKI RSB RS A AT, XA 15 5 22 A 18 70 B 4 0 B 3T 10
H REMS N I RAS BF 4 50 fF, (it 1B 2 R A) BE R R PRI SR 0 BT 100
H 5 1A 5] .

(2) $2T+ 1 BHHC & A Rk

H T R < i R A T A S T AR X % B OR 3 B T AN IX
RO BT BRI AL RO, (Rt 125 R S A G, gk (BT
g T NEE NS Byl e ae s Im A S B EORIIIL S,
Bh Ry T EARGR O T 2R MPE IRl B AR 55, 8 2 AR
IR, @B 5 B ECHAR N B G M4 A i RITT I UL EC A, AT SE 4 1
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SCHFER LR L A R

(3) ¥ K T ALgi sk 55 17 o5 Ve

ANk e % N 1PN €/ INEN Y PN O PR e T el 1] fo] el B
A L5 4% 5t < Rl I 55 1ol A fih B 0 T 3 FEARAG AR N BRI 55 o S0 izt B
FEAL G < R QTSR JR i i R X G ON BB, PR D BT TRT AASE 5% < P AL R R 5 SR W
i 2B EINESE R SRR ST . sehh, BRI RERE R, B AT E
PR TSR BRI S5 U RRAS, MTTE — e REE By 1A gt e M iR S5 vu . 1
13 2 BT e BT I SR AL RE IS TR 0 B B B 5 RF, AT TH 4 tL BT
IR

(4) BEEON “KERAR” ROtk

1% Gt B RUIR S AT AT B /) T 32355 — S8 R A AV AT — BB KT, X H H S
ARS8« AR AN SR RO 5 Fe WA 5 /I (18 b b e s 356 D < o S 455 P9 PR Yo 3K —
DGR AIMRAS S RE T, XN AR A BN . 28 RS AR E L Pt
S BE /1888 Hk = 2 8 RIS g3 Nz, S BAEER 2o E . R HA
SE [ B SCRF /M AE G 58 075 T JT L R X, DRI 8 A% Gt < R AR 55 P
BAL AN Tt B B e R S AT SR, /M S R 2
G 7O Z BRI e R ST bl =, RN B B0 e AW A, =i
B 2 BN MV PR RF R PR < AR 55 ™ i, RE RS A S8R R/ Bl b T Wi (14
B UHMERR, AT HESD NP T R I BN, N E A Sk A I
H S AR E 10 B ok, et sk BUBmsh 2o, 2t bt 17 & tim
LS

HT i, ASChE MR HL: B RS B 22 T QU R K.

=]

4. 2 SMERBIR R 1ER AL

IS RES B BB — RIUBSENTEOR, 5] B o 4 b R HUCE A R 0 A2
P07 A BIHTER, SEIIA S AR AN GG B XU » T8 1350 58 Vi T R A SR AR 7
PRUERTELSR , WU AT LA 5] 53 4 Rl 8 AR YL 1R AR L8 B0 70 1 O s AN F 2 8 B AR ) 35T H
ALY, i K R e R R R P RS AT RN R RE U« Rl LA A b (1 51
k51T B sl AR SOy R RONESE . B, WU AT LY AL RS € A DR bn v A
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bR BERBISCHE R ST FR I S IR i, X LS RE U B DR BT < RIE L AU
i [ 2r BT L AT R B2 < 18 AR AN OCR - SRR [R] I RE i 42 71
<o RAATUAS) P43 55 38 0 23 0 BRI T00 L RO o o WA ) BB S 1) R R 1 AE B g &t (0 )
Bl H F PR AR O R S 1 B AR . AEIRXFERIAER, R S N
RAHBAE A2 LT H RO R, AT A RAHE B 2 G B3R T H A v s S it o

ST, ARSCHR HVBRGR H2: Bt R < R 0 A L A SR A 96 PR SRS T ¢
EROIETEVE Y G g

4.3 PR P {ERHLH

B Ry i, ERERWEIHET, IEAZE HET L 57 g 5 .
MR Gomber, Koch & Siering (2017) MIBEF, Hog<fbi & A LB N im i
AR B E MDA R R A 198G DI B %A 530 70« Il KRB 5 R iR
FERE, TR A E UK A A U A T ARAR M AR Ak, T I
AIFEAZ R LI 98 5 T R g, XA T4 R 2, A 747
RUMRR o B B A Al SRR R, A ARk 7 AT AN R] BEAEAE RS B A
FRITILG, 1E— R RE LR 1 A b DRME 2 DR 5 0D R % A ok v ) ol A
[, Gl “AKSFRN” 5« EEHR 7 O EAE AT AT AR 577
AT RGN o E FEARAT ) AR RIS R IR 4530 Bl (0 Rt b, 0 b — o8
e T ERURSTHIA T, SEIN T RIS A ah AT SRS, s 1A BT I
FZRRATRE ST, AL TS SR ST, (REE 1 B35 3 g WA A Tl
BRGNS, HEB T P B RAC T 9. G ERAL = L 45 7 e % 5 G
MA TR TTHLS], XA~ SR IAT A RACE, SR A7 B Rk R
InsEATIE IR B AR, PR LR G akaE, TR SRV AR, SEILR IR L&
HA, SRR, BT RS AR IR . P A T R AR 3 T 7
b AR 3 1) i ) T2, R B R e B I P B 32 2 0 &, s A
POV, RIES MR sERE d, WEORI S T AR, KR
WKz IR T, R AT P AL H 25 8, XA R T R IR E
AR BRI B, WAL 75 Qs BRI R, 83 T S5 3k s R FR
a5 Qe s /MU B bR, A4 o o BT I 2%
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ST, ASCHR VBR M3 By A e R RE S I T (e i Mk S R A T
/) e SEEN I Y <Y NG

4. 4 P EE SRR GBI RNT BT L

Hor B B e KT T BOR R MR € R A B35 =S R il . BEE AL
TR AR FE Kyt 2 <k e B S B (Y e vei < R A 55 P P R B A 7
wiVu, BENEON R 2 3t DOM AR SR Al B0 B8 S0, ARMAT SRR = i

e R R AR 2 1k X 8] EL AR =2 ) i (e BEAS B IX (R 5 Jee, i LA B [X %
e TR S R A A R AR A g L R R A AN H s I S A Ty U s X [R] AR R A
A0 S5 X RE B2 2y (A5 50 e 20 X PR R Jee , kb o 32 3t DX S 141 3 1) A 45 24
s PSSR AL 2 A Rl BE 2O R AF (AR, it e st Jo 2 3 IX 2 BT R 1K
=Tt

T, ASCHRHVBRGR HA: Byl R e B RE S ST 2E SR T A M A 2 £ BT AR
FIKV, (RIS 4RI X 2% L B3R SR B4R T A e AR D
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5 SEUER SR
5.1 #EIR A A R St

5.1.1 TEEEF

(1) WeffReL &

SEEIERCR (eff) « ALK (2022) . FEE (2023) K
MR AL, R EAR S AR N AN, I SRS S A FK R R85
FAFL I E TN N RAVERTTE BN, DB A EEARIERN . 72 HR
PRI I Sk BN T R RCE S N3 GDP VR BAEE = o BA TR K Tl =44k
B AN X A BRSO B N AR A= o DA R 275 AN (BIBR T E
BT A T R R T D SR BB R FR A

(2) fRRTE

e B E R R ( )+ UL R B L Rl AR DY A I
2011 AF 2 2021 4FIX 4R 275 g 7 B0 1 i & 2 b 1 2 - R <
KIEFRFEI S 180, SR O — MR G TG B SR ZR S 88 Gindex),
=AY 8: BT E Ccover) (i FIRIE (usage) AR HUFAGTE
(digit) o

(3) e

BUFFT (gov) = BURT TN S QBT R BG R 0 m, 3@ 5 il Al
S AR RIBUR RS i, T BAS| 5 ARV L2 BE U5 ) ¢ QR AR, HEBD SR )
WRCR IR T o BUR T T00RE B F 30 07 BURF — I A FE TR S H R AT &, R S e
PUE/GUSE

GURBEKT C )« BEFREACT-REBEXT 21 [ 4 (o Q™ A 122 e,
— M ARG S R K TR R 10 1 X EL St £ B3 P S E AT BN i g - AN ik
X% 11T N5 GDP SRl Sy i 26 5% RRKF, R B n sk 24

XSPHMFI (fdiD = MUK T BOKTAE — EFE R B RS 0T A Hi [X 1) % 5 1)
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YN 1 e DATSS BT Ao B 2 (5 BB RCR I R T ST

PR RO, — ORI OK T o b X B 2 5 51k St ) AR
AE AN HT TR, AT 17 Bl A H X G35 AP IR T o AT R AT TEORE FE FH &%
T AN BB T4 7 2 b GDP Ll F Ry i, [T AR 24 ) S B 3 i 508 Bk
NRMHAT IR, RS — 1k,

PR Gindus) = — M & 85 =P A T 58 — P s S A B
BV FER 2 A2 (75 Y S AR, DRI P2 b T i A Ak A3 30 3 22 4 66050 H AT 1
S, H— S =l o B E I X e 2 B ORGA AT R & e B8 ke 2142
HEEH . P T S g i 56 ==k GDP (5 /2 GDP [ b E ki = o

(4) hfrAesE

BT Cenvir) « i REZ T BUFX T IHRE R BRI E . AL
HFRRE— (2018) Mfiid, XM X EURF TAEIR S 26 T BRE5 IR (0 H DU AR
i EIR SR S R RS, ARSI IRBR . T, REURINAE. TRE
WAHE. AR L k. TR EFERE. SR AR, PM10 A&
PM2. 5 &5,

Pkt ¢ & ) ¢ RS KRR T AT P ML S R v A A
JrHRFRIR, Hod P R B AR T LASE — P L3 i 5 GDP LU B+ 1+85 7l
SBIIE 55 GDP LU 2+ 55 = P WM NI &5 GDP L3 78, 7= Il 4% 44 B b Ao
55 =BG IR/ 28 b3 o .

*51ZBRE

AR B4R BT AR B
WA SFE0ESER Super—SBM-Windows—DEA 45 4 i 5 43 21, 61 357
= e
kA BFEEER LR BT S
P 1) BUR T3 FH 3077 BORS — R TR S

Pl ) S =PI B /4 X A=

25K Hi[X N5 GDP

Z U IR R A1 B2 7K /4 X AR P
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%#%5.1 RERE

BELK  REHTS A e 5
hA AR AR BUR CAER & o P AH SR AR
7l g b B S PAL I IR GDP BL E e 1+ 45 — P\l e
T+ i GDP B E 2+ 58 = V3G IN{E & GDP EL # %3
[ AR AN S =L A/ 5 e s N e
gtk

5.1.2 #EXKIE

AR SCHAR R IE A T EI T Ge RS . WIND $dis R AL R 22 R A ¥ (Ol
b e R R R R ] 5 S AR (2011-2021) ), AF ST A)
JE 2011-2021 4F. ORIERT 56 45 T HERATE, A SO bk B ST A 43 Bl o
R P BT 5 (R I AN S 2 R A A (B AN 5, B4R 275 AN A

5.1. 3 ik ttGtit

AT EE I AR R A TS T WK 5. 2. H5E, MR AR LU gk
OB R I/ ME N 0. 467, RN 1,316, X F B T 2% 11X 8] i) 2 (6135 5
R EARFZETE R A 475 S RO AT WS, P DA% i X 8] 1
BB G RUR BT FFFFAE B R o BUAh, E 0 &4 i A28 & (1 R 1 4
VAT, [RIRE AT DU I X FE G855 R SR A FFIUKSE . 7Pk 4544 77 T [+
PRI R 20

*® 5.2 MRS

B FEA R A bRitEZE B/ME N
Eff 3,025 0.728 0.0949 0.467 1.316
Index 3,025 184.1 72.82 17.02 359.7
Cover 3,025 176.0 74.19 1.860 371.8
Usage 3,025 179.7 72.23 4.290 354.3
Digit 3,025 2189 82.98 2.700 581.2
Lngov 3,025 14.91 0.683 12.03 17.64
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%% 5.2 WRHESt

Bl HARE THME pRifEZE B/ME N
Lngdp 3,025 10.74 0.572 8.773 13.06
Indus 3,025 41.97 9.465 10.15 72.70
Fdi 3,025 0.157 0.171 0.00916 1.988
Envir 3,025 0.00346 0.00145 0.000294 0.0124
Up 3,025 2.300 0.138 1.831 2.733
Adv 3,025 1.035 0.515 0.114 5.092
5.2 {RBE

N TR R ) XA E Cef f) WM, ARCH
AN B[] AR .
effe = ao + ayindifie + aycontroly + vy + py + &5 3)
NTRSB T EHSMBEET E (coverage) « HHIEE (usage) . 7
AR (digit) FHEEXTSREAQHTR (ef f) WM, AR ST W R ZHERNH

PR .

ef fir = ap + a,coverage;; + a;controly + v; + py + &5 (4)

ef fir = ap + ayusage;; + aycontroly; + v; + py + &3 (5)

ef fir = ap + a,digit,y + ascontroly + vy + py + &4 (6)

Hrh, ef i KRS OAET R IKF, REEH L B R SRR,

coverage ANRE T H BB ERIBFEE, usage, [RR B 7 B 4l
TR R FEFEEE, digit,, REF T BEmMB ALK ERE, vy N MERN, pueN
NFEIZEN., control, NTEHIAS &, &, NIRZETN.

3 RN R # I
AT P BT B IR ST (L TR . %6 5.3
SR T A R A A R R AR (O N, R
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(1) FIRBL T B8
(2 - () FInRIEIL T ey

SE ’fEEQ/?#T &

) MECTARESE (

5.3 HAERAZER

) X g CL BB R PR S (B U1 45
SRR (

Xt BT 2R R R[] )9 25

) TR

(1) (2) (3) “4)
Ind Cov Use Digit
3 Eff Eff Eff Eff
Index 0.002%**
(6.78)
Cover 0.0071***
(6.84)
Usage 0.001***
(5.61)
Digit 0.001 %%
(6.98)
LnGov 0.034** 0.034%* 0.036** 0.034%**
(2.30) (2.25) (2.31) (2.24)
LnGDP 0.049%*** 0.058*** 0.065%** 0.056%**
(3.63) (4.33) (4.79) (4.20)
Str -0.0071 *** -0.001** -0.0071 *** -0.001**
(-2.60) (-2.56) (-2.60) (-2.56)
Cap -0.019 -0.016 -0.015 -0.016
(-1.11) (-0.93) (-0.86) (-0.96)
Constant -0.371* -0.435* -0.510%* -0.405*
(-1.68) (-1.94) (-2.23) (-1.82)
Observations 3,025 3,025 3,025 3,025
R-squared 0.308 0.299 0.279 0.302
Number of id 275 275 275 275
ARG YES YES YES YES
S [) R YES YES YES YES
F test 0 0 0 0
2 a 0.305 0.295 0.275 0.299
F 17.16 17.02 16.38 17.13

VE: ok, bk, kSR RARERAE10%. 5% 1% R EMHAE FRE, SR NtE.

M 5.3 B (1) FIRIGEERTLUEE, fihRECh 0.002, HAE 1%19K
SRR, X EEEE R WS IAE T E PR B, BB R K
JEX G OAEEA W B EEH. 32 (D FEE (D FED, B
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W) RE R R AR B (R R R R G 8 BT R A B IR SR AR A
YOI =N R R AR REA B e B A X St QBT 0 A e, RTINS R e 21,
FER =AU YERE R, AR AR BT ot — TR G PR 55, mIRESRE th - F ) oxt
Byt Rl TS R0, DR R LRSS Inad HE 1k e iR 55 1) R T RS R
B B H 22 5T AR AT R SR L QB AR M BUR, Bl 1 bt R e REA AU Sh
ZOBIHTI A, XA RERE T AR O BIFE L F BRI AT B e BN, DN
EEZGF SO MR A . AR R Te Il 1B 01, BRI 5
<R ) R E A S 3 (R (R T A X ) % € BT R K R v [ P 7 i Y L )
I, A8 IR B TR 5 BT A AR FE RO SR T R R REAT 20T fre gk A 1 [X o o B 3
A HIFRTT o

5. 4 ®NIHLHIR L

DR NI T H 7 B8 < Ratox s X 45 £ BT R M2 RIS, AR SCA FH v/ 2%
ISR P AR R SHEAT [0 YA 70 A, 0 Tl e A B R A7 b 85 R (A T X A o
I AR AT AR, Fe b ML a5 P TGS M b S5 R TR0 b 45 ) v 2
A YEE 2R 5 R

fie g R, By e i AT R EE i Bl R, [H
I AR 7 SR T AN S5 R i A (R A T SR 1% 7K B Ik [a) J
Fo RULHIIAET A Mk S5 R TR Ml 45 ) 5 B AR B Rk K S
LR OB RCR AR RN, RUMEGR H2. 13 2YRaL,  RIASEERL A M 4
KA T 2% 5 g S 25 (e E 2R CL BRI R /KT BB T, RIS AT DUACEI P b 45 ) v 2%
AR 23 0 BT RCR 2 BE O S35, W] RE A s A A 7 b 5 ) 7 BE A 10 5 B B
G2y Lo I R 7n AT EIN AR BRI A0 b S5 M AT SCRF 1

R 5.4 BFEEEMNKOLF AR N0 R

(1) 2 3) 4)

B Eff Envir Up Adv
Ind 0.002%*** 0.001%*** 0.001*** 0.023%***
(6.78) (7.48) (2.63) (13.94)
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B3R 5.4 HrEEEMNROAUFTRERAFTN ISR

(1 () 3) “)
B Eff Envir Up Adv
LnGov 0.034** 0.000 -0.002 0.003
(2.30) (1.16) (-0.16) (0.04)
LnGDP 0.049%** -0.001 *** 0.056*** -0.432%**
(3.63) (-4.05) (5.96) (-6.48)
Str -0.001*** -0.000%** 0.010%** -0.002
(-2.60) (-2.83) (23.88) (-0.70)
Cap -0.019 0.001 0.016 -0.095
(-1.11) (1.24) (1.58) (-1.62)
Constant -0.371%* 0.005 1.306%*** 4.070%**
(-1.68) (1.51) (8.34) (3.96)
Observations 3,025 3,025 3,025 3,025
R-squared 0.308 0.224 0.853 0.766
Number of id 275 275 275 275
AR YES YES YES YES
I T 2 YES YES YES YES
F test 0 0 0 0
2 a 0.305 0.220 0.853 0.765
F 17.16 399.1 551.2 351.2

TE: *. ks ok P RIACRAELO%, 5% 1R Z AT N2, 55 NHE.

5.5 REMEESHNEHRE

(1) i 5 — Hkede

I8 BB R A A R A R v, SR8y e R R BT g
S R i) 2 IR0y AR S S DL, Bl DRI & — It 6. 4nk 5. 5 B,
W Ja — WIS oL T, B e Rda e, BB AR SR Y
FE 1%REE Bl W A s, IXRMAEN R WAL, By E ek
JEXS e L BB RCR SR BAT IR 1A A fe b, DRI, n] DAAS H A SRR 2 v [m] ) 4
RAEFRAEVERL 1R,
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5.5 HE—HRBLER

1) (2) 3) “4)
Ind Cov Use Digi
A Eff Eff Eff Eff
L.Ind 0.002***
(7.09)
L.Cov 0.002***
(6.67)
L.Use 0.001***
(5.22)
L.Digi 0.002***
(6.88)
LnGov 0.039%** 0.041*** 0.044*** 0.040***
(2.61) (2.67) (2.77) (2.65)
LnGDP 0.052%** 0.061*** 0.065*** 0.059%**
(3.92) (4.51) (4.70) (4.43)
Str -0.001*** -0.002%** -0.002%** -0.002%**
(-2.82) (-2.70) (-2.69) (-2.72)
Cap -0.015 -0.012 -0.012 -0.013
(-0.89) (-0.75) (-0.74) (-0.76)
Constant -0.479%* -0.562%%* -0.619%** -0.534%*
(-2.13) (-2.44) (-2.63) (-2.33)
Observations 2,750 2,750 2,750 2,750
R-squared 0.290 0.272 0.250 0.277
Number of id 275 275 275 275
AR YES YES YES YES
I [ 2 YES YES YES YES
F test 0 0 0 0
2 a 0.287 0.268 0.246 0.273
F 16.60 15.84 14.99 16.04

TE: #. ks ok P RIACRAELO%, 5% 1R Z AT N2, 55 NoNHE.

(2) BERHF G

I T 7EAS SCREAS OB BRI I BE P, 2020 4 J% 2021 4R35 52 B 1 S i o] e 46
DRARIR A Leyk B ok B S5 R = — g e, R SCR SRR 2020 421 2021
TEHIAE SCER , TE BT BT FEREAS B HEAT SR 70 kR 36 (DA 45 2R 2 15 B i
filet, [AEZE R I 5. 6.

M 5.6 AT LLEH, SRR E 4 2020 F LK 2021 FRIFHOLT, %
- B il S AR 4 FEE AT SR 0 S B BN AR P AR AR IR R AR A . PR, AT RA
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ARSI A [ 45 R A R i

#®5.6 HBRFFEHRRER

(1 (2) 3) “)
B Ind Cov Use Digi
Ind 0.002***
(5.60)
Cov 0.001***
(5.52)
Use 0.001***
(4.18)
Digi 0.001***
(5.67)
LnGov 0.035** 0.034** 0.034** 0.034**
(2.29) (2.19) (2.15) (2.21)
LnGDP 0.061*** 0.068*** 0.074*** 0.066***
(4.43) (4.85) (5.15) (4.76)
Str -0.001** -0.001%** -0.001%** -0.001%**
(-2.56) (-2.53) (-2.52) (-2.53)
Cap -0.011 -0.010 -0.010 -0.010
(-0.81) (-0.70) (-0.68) (-0.71)
Constant -0.480%** -0.512%%* -0.545%* -0.496**
(-2.29) (-2.40) (-2.52) (-2.33)
Observations 2,475 2,475 2,475 2,475
R-squared 0.310 0.298 0.285 0.301
Number of id 275 275 275 275
AR YES YES YES YES
I [ 2 YES YES YES YES
F test 0 0 0 0
2 a 0.306 0.294 0.281 0.297
F 18.75 18.71 18.16 18.80

TE: #. ks ok P RIACRAELO%, 5% 1R Z AT N2, 55 NoNHE.

(3) WAL

H 00 AT BEAFAE IR 22 . 3R 1 AR A R AN L O DR RSN R TR 3 R R
SHAGTHR Bk TR RIIR, RVATRES HOLAZEPE I, X N A iR
ARIALEE, AR T akAE (20190 WHFTH Ik, BL “it gt 2IBTN R
B e RmANPEC T EemiE S (B8 R R. Ei. . BT
O EME” VTR, B LHRA RS 2 2 A N A7 R e fa 50
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PHERATAZE, AFNH R EA I AR RON ) T AR .. T 40in T AR EHE
MR, HCRH, AT+, BBONEL ANIMERBURZ M N AR R . BARRIHZR
WRNE, ik 5.7 o, B R as R HA B M. X5 SCh iR A S5 R
AR —HG ULH T AR RS R B A R, B e R R R RENE A AU it
RO BT AT T

5.7 NESEKRKER

(1 () (1 (2)
first second first second
B Ind Eff Cov Eff
LnGov 20.44%%* 0.0490%** 21.00%*** 0.0485%**
(1.597) (0.00322) (1.645) (0.00334)
LnGDP 47.01%%* 0.0221%%** 43.5]%** 0.0217%**
(1.692) (0.00479) (1.743) (0.00491)
Str 2.7734%%* -0.000809** 2.638*** -0.000849**
(0.108) (0.000316) (0.112) (0.000332)
Cap -34.10%** 0.0290%%** -30.37%** 0.0291%**
(5.354) (0.0108) (5.514) (0.0108)
v 18.44%%%* 16.32%%%*
(0.812) (0.835)
0.000146* 0.000166*
(7.98e-05) (8.99¢-05)
Constant -953.0%** -0.238*** -902.0%** -0.227%**
(25.14) (0.0689) (25.86) (0.0732)
Observations 3,025 3,025 3,025 3,025
R-squared 0.596 0.216 0.558 0.218
(1 2) (1 2)
first second first second
A HE Use Eff Digi Eff
LnGov 21.75%%* 0.0476%** 26.68*** 0.0488***
(1.759) (0.00357) (2.076) (0.00327)
LnGDP 40.52%** 0.0208*** 56.33%** 0.0222%**
(1.862) (0.00524) (2.200) (0.00475)
Str 2.593#* -0.000936** 3.364%** -0.000814**
(0.119) (0.000365) (0.141) (0.000319)
Cap -28.48%** 0.0299%*** -37.92%** 0.0286%**
(5.889) (0.0109) (6.961) (0.0107)
v 13.84%%* 21.92%**
(0.902) (1.033)
0.000203* 0.000120*
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SR 5.7 WAEMKRKER

first second first second
3 Use Eff Digi Eff
(0.000107) (6.56e-05)
Constant -847.6%** -0.207** -1,182%** -(0.234%**
(27.81) (0.0809) (32.50) (0.0706)
Observations 3,025 3,025 3,025 3,025
R-squared 0.502 0.218 0.571 0.218

e o*y ek, kS RIARERAEL0%. 5%, 1M R EMACF FEE, 55 ONRIEIRZE.

5. 6 MMM N HIX SR RS

R R E S GO, ARPUR LR R G, BRI B S R 2 5 R
B IX B 2255 SR AP AP M SR AR P th e I S AN TR RO T B FESXAERI T S5, X
7l R < R R A L I AR R T T A PR AN R SR B2 R o R T
WAL B 22 T8 DL B 2% B 7l B R B FP R (1 22 57, 007 A e miont 1 b X 4
EEHTRE I R AF AR IR AR o PRI, T T HEAT 1 D7 S5 % 20 H
MR B A% G SR =R T 5y, REFEAARTE X R 73 2R AR e AR =
M, BEATIRDE, RRIEERAE 5. 8 Fios:

R 5.8 HFEEERN K OLIFRRK RN &R

(1) () 3)
ARE rh g
A H Eff Eff Eff
Ind 0.003*** 0.001*** 0.001%**
(5.82) (2.65) (2.10)
LnGov 0.022 -0.003 0.025
(0.93) (-0.19) (0.87)
LnGDP 0.052%%* 0.074%** 0.107%**
(2.15) (4.57) (4.49)
Str -0.003%** 0.000 0.001
(-3.28) (0.91) (0.91)
Cap 0.005 -0.002 0.037
(0.14) (-0.17) (0.52)
Constant -0.268 -0.079 -0.812%*
(-0.84) (-0.43) (-2.00)
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B3R 5.8 HrLEEEMIFROAAFRRORTIELITER

(1) (2) 3)
AR s i
e Eff Eff Eff
Observations 1,012 1,089 924
R-squared 0.533 0.364 0.173
Number of id 92 99 84
AN YES YES YES
IR 5] 28 8 YES YES YES
F test 4.11e-08 4.11e-08 4.11e-08
2 a 0.526 0.355 0.159
F 14.99 9.141 5.893

VE: ok, bk, ks RAARERAEL10%. 5% 1% R EMHAE FERE, SR NtE.

MEETRHCKTE, REHX . P X, po i XA I R I e 2, H
FH 9% F B E AR A X R T o o St XK 15 B 7 TR < R % 8 BRI R 1
SEMAEZR B X BT W o IXRPEL G 0 SR IR T REAE T, ARESHLIX A BONVFE M &
BRI E, SRS ERER, ML, §ob sl X e mti s
K& ERONTE R, 1X 3 8O0 I A g RCE HES] Hh o w it X g 608 7 T AR R AT
XPHAEZE, AIMTIE R 1 R R 22 57, 35 7R JRAT TN R0 o 8 8 3 X 1
BOR SR 1 TR R DALE £ 57 e S 3th X5 53t 553 F) 3t [X 445 l 3 PR T 5%
A, AU AT B 55X )R o

5.7 =AM 53 4R
5.7.1 {K8ME

TE L SCHAE LR B B AR B R 1, A STk — 25 SR 28 ) B AR A e 4
e R S RO ¢ €5 BRI R B 2 R RN HEAT O30T o ASSCHE RS B AR 1 M7
R PR AN SR QR A A A AL SRR (SDMD , AHOGBEA

effi = @y + py X0y Wisef fie + Brdifie + aycontroly + Ay X)L, Wi Xy + vy +

P+ &t
(D

Hrf, ef i RS OAIHACE, BT, p NEEAR AL, Ry
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B BEAEAN FIHEIX (K 2= (AR S, 200 Wiy ef fie 3R 2 IRV JE 000, Wy, A2 RIS

FEFE, PNRARRINARL, dif WU EERSIREL AR R EL R
KRS B AEA RO X ) 23 [ AH R, v AR RS, @ I TRIARE, & BB
PRI . 7% [EAS R a0 36 1 B s B P D RELRE (WD

:{5@:4) ®)
0=/

M');j

A (8) H, A ALK I R S
5.7.2 ZFEHEX M SRELE AR

(1) [AAH R A e

A A A o e T B R AR B R T B A (A A A TR 5%, A
WFFT 24 FH 5 2 48503 5. 9 Fros#EATA S . A STATA A5t 2011-2021
A () B B A RN SR A T R 11 Fe, TEHLEE PR BT RE R, 2R
7 B S R G (0 BB BCR B T 1% B AT, R RPN R R
It BR S5 0 O ) 2 (R A DG PEAREAE, AT RUAT IS 2 ir . BRIk, RO SRR
FR Wy, KA A AR P A 7 [ RN K RIFEAT IR K

F5.9 EXREUEK

Foy IH 2fH pfH IH 2fH pfH
2011 0.116%** 22.528 0.000 0.01 7% 3.944 0.000
2012 0.132%% 25.473 0.000 0.015%** 3.597 0.000
2013 0.129%** 24.835 0.000 0.018%** 4.076 0.000
2014 0.113%** 21.869 0.000 0.02]*** 4.639 0.000
2015 0.122%%* 23.549 0.000 0.02]*** 4.656 0.000
2016 0.119%** 23.108 0.000 0.029%x** 6.083 0.000
2017 0.136%** 26.149 0.000 0.051%** 10.385 0.000
2018 0.163*** 31.404 0.000 0.065*** 12.916 0.000
2019 0.168*** 32.233 0.000 0.080%x** 15.696 0.000
2020 0.177%%* 33.980 0.000 0.075%** 14.888 0.000
2021 0.189%** 36.282 0.000 0.063%** 12.508 0.000

VE: ok kR, kxS RIRELEL0% 5%, 1%H 5K R EE
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(2) 7[R A A IS VA AR

FEMRE A AR AR R AR ] IM. Wald A1 LR f0&E FPESGAE, 45 RanE TR,
LM KT AE 1%7KF N 35, oY [ I A7 48 2% (B R 22 T 2% ()i J5 0ot gk — 2
KH Wald F1 LR A4, 25 R EFEL )G, RIS EAE =AY (SDM) AR
MR Telis Ja AR (SAR) B (Rl IRZEMERY (SEM) o Ak, fUSeRH] SDM A,

F 5.10 FAEEEF R KL R

LM Test Guit & pfE
Spatial error:

Moran's | 23.36%%* 0. 000
Lagrange multiplier 479.854*%* 0 . 000
Robust Lagrange multiplier 195.611%*%* 0. 000
Spatial lag:

Lagrange multiplier 302.466*** 0 . 000
Robust Lagrange multiplier 18.223%%* 0 . 000
LR & Wald Test

Wald-lag 23.79 *** 0 . 000
LR-lag 30.97%** 0 . 000
Wald-error 33.51%** 0. 000
LR- error 58.68%** 0. 000

VE: ok kR, kxS RIRELEL0% 5%, 1%H 5K N

5.7.3 FEHRER ST

AL AR M 45 Rk 5. 11 K 5. 12 PR, S [H HAHK R %0 0. 793
HAE AR Z VEACT T 82, IXRUAM X SR G GRS M I X i 2t
QIR R BA A AR o A R R AN RN I 7E 1% A2 25 MK -F BB,
A 1 XA B T < 1 A e AN AN 2 ) A X ) 2 B BB R I A R A
BEAE F [R] It 8 52 35 3 T 120 34 XA 4 £ B3 Ak 3 K o IR T e el T 2 - R
SRR RACAE R T A X Zr O GUHT AR, I REIEIL BT it . A A SRR E
IR, WA X7 AR ARAR R SN RN, e AR X (¥ A7 e e
SCE BT EE, DU AT J T G2 A R BT, 32— 2D HESh QR Hh X 2x i BB 2K
MK 0 NN R4S KT, BRSO AN (B2 RN AE 19 ) S 35
KT b5 2E SR R AR B IX 10 B R < R AE SN T b X R 2t BT R
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Ja BETTAR 20 A XA % L BT AR KT 5 IR R, R RE A T 1t X Y
RO BIHTRCRIETH G 5 AL DR 1 —5E (7R YN, (R AN H e L 1A A 3 [X
BUM & — B RO

#5.11 BRMEREBLR

AR Main Wx Spatial Variance
Ind 0.001%** 0.003***
(7.56) (3.97)
LnGov 0.029%** -0.155%**
(3.55) (-2.26)
LnGDP 0.042%** 0.028
(5.99) (0.70)
Str -0.001*** -0.008***
(-3.65) (-3.07)
Cap -0.012 -0.071
(-1.39) (-0.80)
rho 0.793***
(13.76)
sigma2 e 0.001***
(38.95)
Observations 3,025 3,025 3,025 3,025
R-squared 0.049 0.049 0.049 0.049
Number of id 275 275 275 275
e ok kR RRERAEL0% 5% 1% REFEEAKT FEE, 5N A2HE.
5. 12 BIABMRLER
A& FLREARN (1) 2 28 ISEVe
Ind 0.001*** 0.023%** 0.024%**
(7.93) (2.64) (2.80)
LnGov 0.026*** -0.691 -0.664
(3.31) (-1.45) (-1.39)
LnGDP 0.044%** 0.299 0.343
(6.74) (1.39) (1.60)
Str -0.00 1 *** -0.045%** -0.046**
(-4.34) (-2.03) (-2.07)
Cap -0.013 -0.389 -0.402
(-1.61) (-0.78) (-0.80)
Observations 3,025 3,025 3,025
R-squared 0.049 0.049 0.049
Number of id 275 275 275

TE: #. ks ok P RIACRAELO%, 5% 1R Z AT N2, 55 N N2 fE.
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6 IRGILSEIN

6.1 iRGiL

TR BT B A Rl ) R R 3o R R € ) 3 RO (B 2 B A AR SAL AR
AXESHZERERERFZHNANO B RSBk b, EHRAT
Super-SBM-Windows-DEA %Y, [A]ES7E5 f& &1 X ZEAFN . 553 IR HIHE
AR P R BEAE b, BT 2011-2021 4F 11 4E[EIRE 275 Mg Gl
B 1 ELEE T A o B R S R O T B HL T D) ISR BB RCRAE, BT
Ry £ 01 AR 8 & HL R T () SR 0 BB A R R KT IR AT 2 A o AR SEUETT
V5 b SR FH X T[] 5 250225 SR 43 A 507 7 2 4 oo 0 ] 25 b [X 4 € B T 53 K
SRR o (RN BRI T 50 2 G Rl 75 R 38 o A 100 ) 0 3 A i fg 7 Ml 45
R AT+ R AT 3 A 1 X PR 2 0 BB AR A2 T TR AR FAE X AN i F o
AT RV A S AL o 2D H, T2 FH 2 (R AT FEAS AL A g b 3 P 8 1 7 R MR AE 70
37 8 3] 7% 8] DR 3R AT b %S 1R R Al b 3 — DR 5T 07 B Rl A b X A i
Hi X ) SR BT AR 52 . 49 H ) R B A0 S A R

B, ST IR AR, B A k) R R AR N R R T I
AR . DR, B B R E RS AR R R Rt Sk e BT %
TAELEFIEARIMER, X =R R R ERREA B (e BE A< X 2 (5 813
IR T

B, XGRS AR B, Tt B e OO AR b X SR BT AR B SR
1 P B2 A P S X, 3K HH 3R W E 2857 R PR A 1 b [X i H okt 4
BB RS THE - = BN R, X AT e BT 25 Rkt O T2 BT
E L N

=, SN R R, PR A L 45 F AR T R AN B
e G RS2 R O SR BT AR A AE B R IR R, RIS 4 il R g
10 3 R P S5 R ) R AR 32 7 o 5 A DI A T R0 S € B3 380 7 A B L B R A
.

S0, AIANAT IR R, RN B Al K R AR HE T A Sk (L T
BRI RIS, H7E— B R Lt T AR St B HT R R JE
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6. 2 BURE N

6.2.1 XTARBFEBSHMRHZ G BIFBRAIT REIL

B, EMRERNE . R TAT BRI T, Bl e ROy
AT KRR EE R SR, FEELIEEY K, — RIS R
VEIL, AR I M DU CR AR L PIRRERR SR . IR I 1 BT S R A
SEHHE Y B SRS, AR AR, B E B Bk
B RBREREE, T E R AR R K RS AR OR R . LB N RS ] S
&, TR ERAF R RARHEER, TR arRZHAT, Mg
I EEA e A RO A BRI, K@i im gy SR, TR, M%&E
BB VAL AL, JERRE S, s B K TESETT X, HLE
X T B T AT MR E, A RS HE AR G e RIS o (] B il SR FH X Bl
REHE 7 B S IR T B, SEIN <6 Al 20 (1) S I R 2 A8 B, XM i A 07 =X
A DASR i M A R R, ST A DA A B TR AR o 7R D A TR DR,
I CRARR ISR PR R e P AT R 1, 3t S 0 2 M " 4] < b BT o <kt B LA 211
SE WA I I B AR AN 45 T IR0, RESE S iR a0 H, SRR KR AT, SE
4 A1 HT 5 XU Bl 4% 1P 4

55, BEhnams P X A BOR IR . — 7T, AR ) Hh G s X
ARG B R BT, DA ROt i A AR B B R AE 2 b i i e AT 9 5
Byt S Ta R, iz X Rk I R s AR [ i a5 —1, RiBh4:
RHUBTLRA 408 7 X8 A2 1t DX /N A PR 30 AL o BRI R 5% 7 X 1) 4 i A 5 e
Ve, ATy 4 Bl B0 R A 2050 PO PR AR R S S, [ ST A 187 635 Jlh 3k 4l X JRx ¥
Je M DX I FE R R o Gl X ORI R SR, BRSRAL 1 R AR,
B T e RIRSS R R X IR U I X R AN 4 R 1 B A R SRR 1 B
RBE o 388 T 0 o 7 0 bt DX ) 50 e i A AR AT 2 M P % L BT P R

B, GERBE EAR. EXER RS, B B myEs 20 H
B, BREREUSHE = e X (M SR BB B 77, SCRBAR {3 o] 0 b X 7E SR € 613
JTHISEIRSRET o BRI, b 77 SRS IS A AR 1l e AR5 SR, DR ) L A 3T
— B O H SO0 & M, AR B T B AR K BRI R, LARIR
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Yoyt R (e it o L RHT T T A B KR RE . R — R, o Rk R
B I3 T L2 R HE T 3 IR AR B IRk QB is S RENE A5 B e 1 I B
SCHRF, RIS N5 5 Q830 3 T 2 280 15 AN <l 55 B it e it T ) A AR 5 3L =
B XSk A 7 <R 55 6 0 BRI o X B Rl R 55 i Ak TSP B BUI
BT, R E R ORTE mBOR . N LR RS AU BRI A RN, R RRAR I 5
AN TR B R RE AN B, DR B3I IR FRp 82 Ji B W S (R AN A7 9%
PRAER, AT AE X 380 T SE LS (0 BT R B PR I

6.2.2 XTIMERBIHHI IR & BIFTHR L RIS HREW

B BURNME MRS —TTAE N, B 1 HITTH SCBURAL, 6200 R
XL R BN 15 2 RS - SX ERBUR B SRR AL — B At A B AR 3
AR, DOE NIRRT SRR . [, i S B AR ORBORAE ,
Gl aeh e B S SR, InsmIA R I B SHGE I, RS
FENEM AT T U™ AL 3T, R A LA S m R 13 B R kI BEAE, ik
i IR B ORI Bt 5 BRI, IR TH A DR iR PR RE -

55 MO AN FNS R HIAT MY, BURF R SAT 70 R IR A BRI BOR . Y
ANTRL G G S G AOAT MV ST R (10 s 28 AN AR [ 5 AR5 AT Mbad o in i A 85
BE 2 SE TG B QIR R, Bk, XX AT b AR R HI bR N IE 2 5Tt 1M
Xt G PR G QAT I, v PR B R Be i ] REFRAR e AT ax ta B 3 77,
OB 5 ZEIRR 5B SR EBORINA A &, DUREEX AT St Gl 8 3 /)
R Tt

5=, BOR AANAE S RGBT S 5 il S5 37 A0 58 36 M DR A 2
S ST A e T A B DN AN VR R G, FF RS AR DRI, SO TR et
HEZhER O B o [, AV SOInsmIA IR B, LA e, 3R m BRI RCR,
Il D BRI ARANTS Y HE B S AR BORF dh o KA DR ELZ R AL ST
JEAS T, A BEIR A L E et ATRREER T A R, AT R
IR, A R E ST

6.2.3 KTl EsHgaIL i S Hr 4R € BRI & RAIFTERE W
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s HWOTBON T EIE S TS, R PR R s, St
LTI I AR A AR AE AR G b 17 A 5 e PRINAEL ) B 55 b e B i R
SEINRARERE S B o Rl & AE BEURIC B b, R T I8 L8 B R ] S H PR BT A B 1Y )
NV AT SEARAT ML o X THORSEHE . b 25 R BN AR B X, ORI B
MR S5 ML A B R 5 B BC AT B &, R o BoR iR S5 arfe gk, HEshiL 4t
e Ja P R g CU B RO T B C B R0, USSP b 45 M i AL AL A e B i) 2
AT RREE R o R PG AL, H T AR AL T AR B, BT S
MG ORI ARG & VB R R BUR, RIESR IR, 2R AT VI [F] I bR
AR, AR TR I AR BOgt BN 2% Q8 A R B, [ IR0 FH A b B YL
o AREL AN SR G (K P A e o

5 NATR IR E S B XA FER IR, S 72 A R SRS o 531 XN AR
PEAHX [ M BURAN A ST T, € BAT BT XHE 7L T A bm o X 77k A
BB (X, W] DU BLGRETF ML B KT, O e i i 3 P AT IRA AR 35 ol s 5% T
PV IR 98 BB, AT DLAGEGE WA T, B ] e o e Y o [ I %l X
Z BV ENsRAAE, SCBLBT I LS AN, IR KSR, s
BEASEEAIEA, SRTHEEA IR sE 5 7o T 22 AR SRS, SRAZEER 1
X R BRI MR R /N 25 3 X SR QT 2 B ) 22 5

=, NE RS I ORIE L, TEIRAT G SR R R E R AT, s 4
MR FIPE . S ORIESRBEIE, ORBE IS R L BE R B m . I ECE
WG e, SCREF DL A M ATEUR S5 b S B A T AN H 1) e, HE Tk
FANbEE AL . BEAt, BRI )RS R EESE AT, £E LA
FHEM, SCRAEGT BSOS T, ARt RERHFEOR IR, RS AT & 2 A
RIS REA DRI S OE B8 & S o L XOIIFEERI T30, KA RdEsh A X 2x
BT -

S0, Al [FIRE 5 LB IE R LT R S o A b AF vkt B8 (1 2 AR,
HASH TR, BRMS5SO00HNESL, HESI LT, Nt Roin K
WERBIN, IS e R EAE, SIBEME R mim A, $& 5 H 408
RE/1, B LGB W % LIk 77 o SR BRGNSl w2
O Rmizsed /1. R AV EARIE T 7 TR R e, BlkR%E, &
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DU UARPINE . =ReFE. Rigdenyr=dh, KEGEMNINE. SO, RE R
77 bt o LN S 5L A, 5 BT B SRR, K
PNV AR B R R R R R . B bR, SEILBR IR IR AN, BRK
AR, SRR TS ST AR TGOS RE T, Al AR AT SR
KR, RAMRBCARIAE T, FARREFEMA, HEshax ey, il
FRE I o AV B S I T fige IR FH 1R S AN 7 BBUREAE 77 b 25 4 T+ 2 7 THI R B3 S
R, WIBREE . PR ERRE. TUH HIRAE, 8 G BOR B, BT
01 AR T XSS o
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