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Abstract

Based on the panel data of 30 provinces in China from 2012 to 2021, this paper constructs an
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evaluation system for green finance development, uses the TOPSIS model to measure the devel-
opment level of green finance in China, and further analyzes its dynamic evolution process and
spatial correlation by using nonparametric kernel density estimation and spatial structure. The
results show that: First, the national green finance generally shows a trend of continuous devel-
opment; second, there are significant regional differences in the development level of green
finance in China, and there is an imbalance in development between regions; third, the Gaussian
kernel density map shows that in the dynamic evolution of the development of green finance in
China, the growth rate is slowing down, the interval gap is increasing, and the polarization effect is
obvious; fourth, the spatial correlation analysis shows a significant positive correlation between
the development of green finance in 30 provinces across the country, indicating that the develop-
ment of green finance in this region is affected by the development of surrounding areas. Based on
the above conclusions, relevant policy suggestions are put forward.
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Table 1. Evaluation system for the development of green finance
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Figure 1. The level of development of green finance in China in 2012~2021
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Figure 2. The level of green finance development in China’s three major regions in 2012~2021
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Table 2. Provincial green finance development index

*2 REANZRREMARER

B4 2012 4 2015 £¢ 2018 £¢ 2021 4
b= 0.183 0.252 0.252 0.192
R 0.190 0.197 0.199 0.174
i 0.149 0.161 0.177 0.188
HIR 0.214 0.190 0.192 0.163
LA 0.128 0.149 0.176 0.167
Hik4 0.153 0.150 0.156 0.113
ImRE 0.183 0.171 0.203 0.180
Zizpg) 0.158 0.174 0.182 0.185
PR ER X 0.139 0.143 0.129 0.144
FTMAE 0.168 0.157 0.165 0.143
HHEH 0.197 0.188 0.216 0.191
b 0.161 0.233 0.256 0.208
SRR 0.142 0.154 0.201 0.154
Ry K 0.178 0.203 0.191 0.177
bie <) 0.137 0.142 0.161 0.139
iTEEE =Y 0.164 0.167 0.169 0.178
R 0.131 0.129 0.136 0.146
LA 0.177 0.192 0.188 0.174
MNES) 0.102 0.118 0.137 0.153
LT 0.092 0.128 0.105 0.111
S E M 0.161 0.176 0.152 0.127
THMEEHBX 0.180 0.171 0.222 0.130
HFiEH 0.177 0.186 0.167 0.185
thZRE 0.158 0.163 0.175 0.157
Gy 0.178 0.158 0.193 0.180
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Sy 0.194 0.210 0.203 0.175
i 0.149 0.139 0.160 0.139
gt R BR X 0.162 0.155 0.164 0.135
ZHAE 0.125 0.134 0.128 0.105
WL 4 0.158 0.174 0.173 0.167

N TP AR TE 2012 £F~2021 4F-4x [E SRt Rl R A B T Z 1B I 22 5, AR SO0 4 [l 2t e b 6
TRECIAT BE— P INEE, S ERAME BORME . dREER R R EL 4R % 3.

Table 3. Decomposition of green finance development

*3 REEMERDWE

ey B/ME BAE FHE PrifEE ZRAH(CV)
2012 0.092 0.214 0.162 0.028 17.523%
2013 0.099 0.236 0.166 0.031 18.864%
2014 0.093 0.234 0.162 0.032 19.634%
2015 0.118 0.252 0.172 0.033 18.980%
2016 0.111 0.264 0.168 0.030 17.731%
2017 0.112 0.294 0.174 0.037 21.404%
2018 0.105 0.256 0.179 0.033 18.683%
2019 0.122 0.311 0.187 0.042 22.380%
2020 0.117 0.260 0.172 0.032 18.179%
2021 0.105 0.210 0.160 0.027 17.078%

A 3 HIIL, 2012 4FF| 2021 4 E Skt Sl R R AR ECTSMEAE AT BT, U A E SR SRR R
SR RAW BTG, (BRI 3 R EUE AR R B, DR E S A R AL B
ST, XIEZERIEERRY K. B 2020 F1 2021 452 2215 5200 5008, 2012 30 [HE 4 (0 4 f
RIBTEECFYME . b2 AR 3 23050 B0 0.162. 0.028 F1 0.0175; % 2019 4E43 %A 0.187. 0.042 Al
0.2238, KWL EGEEHEEAWE T EE, (HEREAFEMRIE . X8R K s . AR
A, GREMXZFHIREKTE. SRR EKE. A4 SRS ISR R E R B

4. RASMOTSRALTE
4.1, HEH
4.1.1. EEBBEBEGIT—SH4% (Gaussian Kernel)

FEXS %8 ek e R RIGHOHAT MR 2 J5, O TGS & AN E 03 10 88 K A2 Bl 35 5 il #R 4k,
1% R FH A 3d I PR BR B AT A B . AR SRS H U T TR EEN R AR R BT A IR, TS B TR A
IR, TR MR EIEA SRS . BRI G A0, BAE SR RGN, XFERELL S8 ttT7
FAF LR, R
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F(X)_EZi_lK(Tj
Ko, F(x) BRSO EHRREEIERELR, x RARAWIE, R TIH, n SRAANEL K()
REEERIFENL A G E AL R E, h F£oR7 96 (Bandwidth) . 46, 4225 B pR B0 B 243 2 R 26 4F

lim(x)-x=0

k(x)zoj’j:kz(x)dx=l

supk (x) < -+oo[ " k? (x)dx < +o0

TERZ RS T7v b, IEE A% 2 FE Adit
K(x)=iefx7, xeR
J2n

4.1.2. ZEEXME—FE =3B (Moran’s I)

PR 22 R R ZN WRIR 1 B 5 — o B —— S (B F A O o A2 (R s 2 ) 5 i A7 7 2 (A AR Bl
6] H A SCHIRFAE, 5 A2 24 RGO BAR T I, X R 2 (R G BRER X #5 [5] . 25 W) B A5 2 F T-F
FHEALE E B S A A B R A ELARRRFR L, DAt 43 #r DA 23 B a8 2 ] B G 7E 28 () b 43
PG BIRFE . B BEAE R s R 1 25 B) AR R G L 2 22 48 5 (Moran’s 1), 7 BL/R$E 5 (Geary’s
C). —MiME, #H/RIBE(Geary’s C)HEFE 5 %2 B0 i B IEAS L, BT LAAS SCHE 43 #r R e B 42 JR) 52
= F54(Global Moran’s 1)HE47 I 5 %44 T SRt b R 2 TRI B &R

S RBEEAREIETE R N[-1,1], 4FEOKT 0 i, RORWIBAAAESRNIEASS, HHEL 1 XM X R
FRAT), 2 BH Hh DX ) S 8 45 Rl UK R MR PR B s MR BN T O B, SRORAFEAE 2 () A FLBRSE I -1 X f oG
AT, FU ML X R S (0 4 UK R R 3 I

nz:]:lz?:lwii (Xi _7)()(] _7)
Z?:lzr;:lwijzrzl(xi -x)’

Horp, no2 R, x Mx 2T jAERPMENEE, X ZEIEERTHE, w25 i NERZ
[ P =22 [ AL B

4.2. FRESHMBTRTERSEEX I

421 eSO RELRE

N TR A E SRl AN AT R, JEEL 2012 4. 2015 4. 2017 4. 2019 SEAE N [E]
7 15.(2020 1 2021 AU 5737 e A R O S 5 1 70 AT i A B S AL E L A A TEAS DA
FERIRFS . B Stata 16.0 FAFIEAT, MR WA 3.

MIE 3 AT, FEAARALE b, A B RBUER AR, IR E S B S R R SUKSE A TR S
X — AT SR AR BR G I EIIE s fE A TEAS b, AR BB e IR N a3 B %6 {E h
SRS KIEA L 4), XU 3R E G SRk BARTES R E IR B AW R R, XS 28
FEARW K, RIS ) AW &S e v b, B Pl 2R i) A 4 R I 5O% T
B, BEHEAWIRD, g TR, RIRE S 6 S RTE S A P AR E — B R R,
1EL AR AR B SE A T 384 5

Global Moran’s | =

i
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Figure 3. Kernel density map of green finance development

B3 FesmiRZEEE

Table 4. Bandwidth
F4 WRE

4 HHAE h
2012 4 0.013
2015 4 0.017
2017 4 0.016
2019 4 0.022

422 FEESHMATBTEEXMY

N DR TER A8 T R 2Rt i Jre 1A 228 TR SR IR AS . X 2012~2019 (2020 A1 2021 #idis 32 4 e
PG AN S S0 70) 4 [ 2 (e i e 48 Bk AT 25 18] B AR SC G367 ) Stata 16.0 BRIFAEE “n 4E%
FIRCERFE” . 0 ARERA M Z AL, 1AARE M AR, 2RI AT Arcgis 21Xt Moran’s | 41t
BT R RN, FHERE RS (Moran’s 1), T4 RIE 5.

Table 5. Spatial global correlation analysis

5. FTEIEF/EXMEST

Ay Moran’s | P{E Ay Moran’s | P{E
2012 £ 0.037 0.279 2016 4F 0.153 0.063
2013 £ 0.077 0.180 2017 4F 0.341 0.001
2014 4 0.080 0.176 2018 4F 0.257 0.009
2015 4 0.102 0.134 2019 4E 0.295 0.004

B 5 T LUK, 2012~2019 4F[A]4x[H 30 /M 4kt &Rtk R R 201 Moran’s | )52 N 1ER . H
H1 2016 4E Moran’s | 7£ 10% & F MK EE3, 2017~2019 4 Moran’s | £ 1% W& 4K EBE, 3
SE SO A RUR AR SOIER 2 A e, R XI5 R X G & IE M P2k &

[F]i) 2012~2019 4 Moran’s | FEEU R R I EFHE&Hs, 1t B X 48 ) 2 (B AH 1 2E AN B i 5 - 2018~2019
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. Moran’s | 16280915, JUREUEEL 2017 SEISA P M. RILREiR B, o e KRR
RN - R RE - BN R TE A SR S

5. HILSBUEREIN
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KA, X St e ) e e 52 31 Je A ML X e O 5

MR FLLE L, AR PUT = RECRE
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PRI SCRE I EE, A R L AR B B B P R, I AR R e A C R SRR B s i o
R, BRI SR LA 78 70 M KRB . RS BO7 eRh S T BOHEAL Tl P I/ SR AT 4
b, B o Rl A IR 55 ROR AURGHERL . I 25 & il . 2 W el R RIS, NP E etk
N LSRR B B U SR, PN A T I R R B RR BT SRR ¢ Rk 1A
i

W, ATOL CHuIgEEAR eI RIE XA SR [6]. BEESCHE . MR AR, & A EE
DX 2 18] (R A2 3L 55 TR AR ORI 8, LA RS Mk T 8 e 5, i A SR A iR 15 o 1) L 3 A2
HIE, SEEMT Z A S0 SRR RO EREE . B SR DX R B R I RO BN B e ) R
ST FORAT O a0 e Rl R e B 22, et B AN B AR DX AR IR O XU ol o 3 9 X SRRl e B I . A
BREE L ATME AR ANA HR S BORILEAETT U A (0 B RIE IR TR AL 2 T R JR AN T A4S 787 (1 T

=, BIEHIX PR R IR [7] AR DR AL R Rt R BRI
DAL AR HLAERS RS % M) 2 2 0 S Bl R FAR R R B A%, A B X P o) 2 AR SR D0 R B
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