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Abstract: Finding a green development trajectory that harmonizes economic growth with ecological conservation is essential
for China’s modernization process. Improving urban green development efficiency (UGDE) and attaining its convergence are
among the potent strategies for fostering urban sustainability. Utilizing the super SBM model , this research quantified UGDE
across 2609 prefecture-level and above cities in China spanning from 2003 to 2021. Then, geographic information analysis and
kernel density methods were applied to estimate the spatial patterns and temporal evolution of the UGDE. Moreover, the

research examined efficiency disparities across diverse hierarchical levels employing the second-order Theil index. Finally,
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the spatial B8 convergence model was utilized to assess convergence patterns across the 269 cities, eastern, central and
western regions, and 23 provinces ( autonomous regions ) in China. The research discovered that: (D) Throughout the study
period , the mean values of 269 cities fluctuated between 0.41 and 0.54,indicating relative stability and significant potential
for enhancement according to theoretical projections. The average value of UGDE across the 269 cities, as well as in the
eastern, central , and western regions, followed a U shaped temporal pattern, with a decline followed by an increase.
Spatially,a high value in the east and a low value in the center were observed, with the region of Shanxi-Hebei-Shandong-
Henan being a low-value cluster, and the southeast coast area being a high-value cluster. @ The UGDE show polarization
and gradient characteristics, with the internal absolute differences in efficiency values widening over time. These differences
mainly come from the increasing inter-provincial disparity after 2013. (3 When considering spatial spillover effects , the 269
cities, eastern, central and western regions, and 23 provinces ( autonomous regions ) display significant ( absolute/
conditional ) B convergence characteristics. The order of convergence rate is eastern > western > central region, and the
convergence rate of 269 cities in China is between central and western region. Provinces demonstrate diverse levels of
significant (absolute/conditional ) spatial B convergence tendencies, yet there are marked differences in the convergence
timeframes. Additionally, the study reveals that conditional B convergence occurs faster than absolute B8 convergence,
suggesting that UGDE will theoretically first converge toward its own steady-state equilibrium level. These findings provide a
clear data profile for understanding the spatial patterns and evolution characteristics of China’s UGDE, serving as a valuable
reference for reducing efficiency imbalances. Compared with similar studies, there are two possible marginal contributions in
this paper: Firstly, this paper incorporates the setting of a global common production frontier into the super SBM model ,
thereby enhancing the comparability of UGDE across different years. Secondly,the research considered the scale effect and
spatial spillover effect in the convergence of UGDE ,and conducted detailed tests of spatial convergence at multiple levels,
including the national ,regional ,and provincial levels,which to some extent compensates for the lack of precision in previous

convergence tests.

Key Words: urban green development efficiency; spatio-temporal pattern; B convergence; dynamic evolution;

spatial econometrics

ATAFER P R ST R MR T R ) L, (LR A | T R R R St o 1 3T i B IX T R
s BERIR 28 TR T T RS AR AN IR A i [ A T T TR R R AR D R T Rk
SR N A B DR T, R B e e B TR AR R 55 B B ki L 2R AL R Ak R R
(20212035 4 ) ) WEAHH T AnPReg GIRTT BN B, EIE BT SR A MR R 58— Ryl
gt EHR SRR A AT Y BSR4 (0 & AR (Urban Green Development Efficiency , UGDE ) £\ i,
A S BRI TIT fe o VTR 82 R R I AL B

AR I R BORAE AR AR T R g D A AN ) B S SRR ) 5 | AR RS & e e v 1) - £
PEERAL T — AN RAFAIIFSE DA o By ek K B0 A Ry v i b DX 5 K ok b DX A B8 g ) o o 2 30 I
H o 2L BRG] A IR G 3k — 3B R AR AR sl . TR TR Al A SR AR IR A 5 S0 2
R 2R 22 20, AP 1) UGDE HA RUBERON A3 [ AN AN ™ o — D 1T, Jey 3 (9 S S5O R AE R — i 23 58 3
T M A BAE 42 b TR SR S g | A 22 RO A, X e 3 A UGDE 78 v ] | X8R 4 3022 4 1 8 Wi 81
UL, AT A RGP UGDE WSR2 T AR 55— J5 i, 56 723 (A AL A #R5E UGDE ByWesiig id , 5853
1 RH O S 0 07 1) 1) S ) R RIOBE A BT SO VA 0 AR R S . BRI, RGEHBAR ST UGDE I 5 ¥
ARHRAE R £ 22 NUBE FARBSCR I 23 IS, w] o R4 T SO SR BOR ) SR (27225 s Bk T T
RS R A L3 X

WFFEHI T 2003—2021 4F /Y T ARCECHE , 32 4 Ry S [ B 15 - A4 3 SBM BB B3 1 vh 5] 269 A>3 T Y

http ; //www.ecologica.cn



3792 xR 45 4

UGDE, Zi& MBS B Ak MAZ 3 A THEAIR ST T UGDE By 28 AR R AE . FIH] — B 28 X f8 Bt 7
T UGDE 225 AIROL BRI, A5 Bhzs 18] B WSS iy, 7 Sl 36 1 269 A3l 2R P (PR 23 48 ( FA
DX) AR WSSO B A SR I B0 . 55 IR 2R R A e BIEFE A BE, T BE B9 30 PR ST Rk P AL 5 — 7
R SBM B B LR b T T AR L [R] AR RTHT A BOE  FEH SR T AN RAEG ] UGDE R R EEE . 55 T,
%I T UGDE WS iy ROBE SO A5 18] SMgi 800, IF A 2 AN JZ S E BRAGE 3 T UGDE B2 [ S5k — 7 e
JEE B gRah 1 RIS G J0H 20 AN A2 A R

1 ke

1.1 T4k R ERCR AR MY

KB NIAL 2 (A% 0 TR 5 18R 7 S0 & R BE B0) Tl i B Ak & R AR S, S 4 4
55 RV ORI FH A RS 48— | W) Bh B S R B M R X —H A ok B A, HARVE T ] & Pearce
SV 1989 AR I A SRR B A ARAR T — A S PR R T A I A SR R JEEE . 2002
G ETFEE R TERCHE AR R RIS kB, ik 2 B S, RS0 17 4 E BR8Pk %
MLk R REAR " B A T 2R a0 R R AR 21 et DOk, [ P9 A1t B4 R0 & Ji A DA 60 S I 1%
b, gk % JEEE A #5235 . UGDE S X 4k (0 & A 53 10 2iE Je AR Ak, FE IR T XHR A AR T5 42
FEn e & A s R A TR . 2 E 1Y RSB T UGDE AYBEIEHESE 1Ak UGDE &3l & B h
FEPFRFEEERA G- Z AR E R, 7F UGDE & rh 35 2 7= i BE A0 & 2 5% Ao fA: 550 a5 25 1
EPE WAL AR T HE SRR =

LAk UGDE MG R i £, A5y F0 i BRISHR 1HE 1n) SCIE 4R 5T, BB R WA M = . O
UGDE Wbl 5, B E 25 TR B A A, B AR A 5 TH R B s, I FHE S .48 3 A
% (DEA) SEBEHLRTTR AWM B 52 X A RCRAE 400 . Hodh36F DEA (19 SBM #71 E 9iE 78 UGDE %
A A P DR R T2 AT AR RS QUGDE FR 28 348 o 214 S50 W R a4
M ISR B I AL 28 A 45 e R 7 P | X SR T UGDE B9 2 i AR RAET . @UGDE H#
Mol (A1 2R FE TR AR RN SAGRAE . B SCHRA FHZRPE S B A |5 | s A SRR B 22 0 46 ks TN
FIRAR O BT A Y BURAEE I A RS R ek AR N 2 S UGDE Ay 56 &R FIAE FMLEE, 45 1
XA ER TR WG, LRGN, e 2 SR DX ek A J UAr S ] A8 G 12 8 1) 412 i, T AT o — Bb 22 35 A Bl T AR
BIZRST T UGDE WesrE" "7, BRI, X 5 5 T UGDE A2 BR N, N AR5 0T 4RI T 52 SR i o
BRERMITES %
1.2 USRI BR

BT LA PR R RIET 20 4D 50 4R UHRH T IS &, 3L T I Barro' ") T 20 {H:40 90 AEUH EE T I 8L
iR IR T8 T ER ST R ERSUE, G Galor™ X4y T 46 Xt it 85 . 5514 e SRR SR 3B e 8, W 8
PR T HIEARSE 4 WG ILHAET  IZ A BRI 5 | A ZEREVR ) FREEO A 37 S5 40 40 40dek, IR 32
HFRCR KV KRB REAS W RT3 g St it — 2 5 T A SCEES , ok 4s /N X
WUR B2 T 2548 R . (HAESZRER N, — S B L) T 2 B SO R e = 23 () SR 4E R %5 T8 AR Y
25 1) AN XU SIGE R T, IR Rey ™ fie i ad 51 A2 [ HE R 2 T 25 MRS . SETF Ik, 243
MIIFRE T —SERFST , ARSI 25T B | A R 22 S A 3R 1 25 TR] e B VR AL, B R A e 840
AR L 3 BRUCRR 3 05 | 25 H4 VR R FNECR T 790 ; Ren 450 605 T @ BRERHE AL A9 23 RIS ; Balado 451"
K6 1 AR A TEUR] SR i 23 [ CBCRE 0 , SRT , 241X UGDE (1923 [l Stk i pFss i w7 AR &
RGN UGDE fERK I 7 F AW SIURRE

BEAN Wi R SCRIR A A& BRSSO 52 A7 — R O RUBE R AR e o B0 R 5 A A0 DA< wp [0 - X3 el Yl vl ™ A
AR TS ST , A A e 98 51 TR 2 03 RS SIC: [m] L2 i AR TR o - X s 380 1 R 4

http ; //www.ecologica.cn



8 1 FiE AF P E T AR 0 R AR I I 28 A 2 5 B 2 [ WSk 3793

PERTTERESR 48 o 4 0 [ 5300 BRI BEAE 1 BUAIL A B 28— 30 R ASCRIRTE (R B fL s ]
R R R AFBOR S B A, BT 2 RUEIMA BT UGDE WaSIUE B , A B T A X 22 12 G SR Bl ity %
FEAS IR, BE S B AR ST SR A A 2 1] 57 -5 SRIBCRRAIE, E T A A DB AR 22 AR 255

2 MRFAENEIFEES

2.1 BRSO KRR A
2.1.1 FCREAIRRAR R H

TR O R BITR , G5 B4 S X UGDE 1y fb iR R 12081850 R Sey gt 1« e A= 7 19
R BEFE AR R (1), JHLAIT 269 AN T 2003—2021 4E[A]HY UGDE, AN, 4k o &g
FREMEAT WA S SN AR AT, 5 BB S SN - R R R AR | H s B IX T B R BE R
THFEMATEAT, W )5 1, 2% 5 52 40 BB 00, NG A2 FIERBE AL 25 = 07 T e BUAE #r
JEHAEE = b 2 R DU T oK BRI SRS R Tl S KA 3BT T B HE O |

F1 HHRERRUAEEUETER

Table 1 Evaluation index system of urban green development efficiency

st — iR “Ys R i
Index types First level indicator Second level indicator Unit
A Input TAE R T DX B 7 B e Ji7t

FHER IV | 2R [F5YN 3¢ PN
TR 7 DX X A km?
e R ARIETH AR 4 (717 XA A RARSURIE T T3 A b ) it
WA= Desirable output LR A2 2 B RS TG
ZE e E it
GRS € T DX T AR km?
PO T 4L /
EERAS T DX &gt T AR km?
JEIEE 7= Undesirable output 15 YW HET AT T AR (O ) A HET Jit
TolkbE sk Tt
TAERK TR AR Tit

PR 3% 25 B R e /N2 ST 15 G 3 ORI PRI A T A B, I A 3R AS BB TR JRe AR A

2.1.2  FFeRILFE R EAE N A ACR SBM 5

T DEA /5 SBM BLREUE M BERCR A H k2 —" . R v ik DEA B A B Pk A4S 1] 24 A9 B , Tone
iG] AR IAS EEA R T SBM AR IS {H SBM A BT AE = AN B 5 — A S A S R B
% RN BREMERA I BEAG SR TT I RCR AR, 41T 3R 8] 8 Tone T° 2002 4EF 4 T AL SBM RIS 45— 5y
1) SBM AR AUFE I v ok 2 fe AR 0128 7= H (A7 AR, S T I Tone T 2003 4E M2 TR EE SBM BAI 7 it 25 HF
FERA  WEFE FH AR 25 AT T 25 e AR IR 7™ H (B 5% SBM AR BRI (1) Fn(2) . 55—,
SBM A5 D) A —A4F (1 T PSR BRLIT ( DMU ) A Ja fth R A A 7= Wi VR T, L SRS (0 A2 ARG 4 J38 17 T T 114 55K
RIGHL, PIMIAFAERCR IS T LA 2 BB , AS R4 B P AR 58 R R A A T LG A AL A . R
ARG A B RS T Lot , 2% Zhao 451 Fl Zhang %57 (B G I AT (3) R (4) BRI 414,
W25 I DMU A TR — AR LI s 4 S el AR =i i . 26 1, A (1) L (2) L (3) M (4) M T 3T 4
Jr FE R R -5 FEAE B 7= B A% SBM AR

1—ii i

m ;=

e

ik
1 71 ot 92 s“‘j
1+ -+ —
L+ h(; Yik ; Wi,

http ; //www.ecologica.cn

P’ =min




3794 xR 45 4

j=1,j#k
sty »n i (1)
2 Ud; + 8, =0,
j=1,j#k
2 A= Ajs; 50 =0
j=1,j#*k
1 & s
I+ —
. m; Xy
£ = min
1 q1 S: 2 ¢ j
— 7+ E—
l+h(; Yin 2ll Uiy
D XA -8 <X,
j=1,j#k
12 R S'=Y,
L
sty (2)
> U -8 <U,
j=1,j%*k
Z A =1 Ajysi,s, =0

Jj=1,j#k

it( 1) ’<2) qﬂ’j:: 1,2,"',7l(j;ék> ;i: 1,2,"',”1;7': 1927""q;l)*A§g I)Balj Eq [J(;[”E;)Qk’lﬁk,lﬂkéa‘%ujﬂqgg.j’4\
DMU 7E55 ¢ IR A R AR ™ S, LS, L S, 43 B M RiR =3 M Ra st A8 & m, 1, b 535 AR =3

RO ARG A 55 A DMU BORLE, 3 A, = 1 1 A, =0 45 A1 A5 L G 0 BRI

j=1,j#k
T _ T n T n T n
NESCRNOFD IS Z./_:]Xﬁ)‘j, <X, Y zjzlyjt)tﬂ =V, ijlUﬁAj, <U\ =0} (3)
Spwe =S' USSP U - U ST ={(x/,y],u)) } U (] ,y7,u)) } U= Ui,y ,u)} (4)

K (3), (4) B n NI PR BT, 3 e ANEHE L WS S A e el Re AR | S, A R AR R AR PR IR
2.2 HIEEE AT

PR B 3BT R — 22 R A 7 VA B GE R, A B T MR 2 R GE Xt UGDE ML & T A FIA% Jm 55
JEMEHEFTAZ IR A 38T, I8 7R UGDE 2 [B)A% Sy B R . b Ah 0 1 B 42 J5) [ AH DGR LIS 35 UGDE
()23 ] SCIE P A A B 1, A FHVA OB /0BT 38 9% UGDE R (B AR 10 2 ] SE B A 100 IR i o R, A8
LN W B 4 (| KR S S 1 R Al 3 S
2.3 BN

¥ 2% Ak 11 ( Kernel Density Estimation, KDE ) J&—®AES 805 1% 0712 vl Al 8% 22 B BREAIL A B 7 57 X
[F1] DAY P RBE S5 38 R R, R1 JH X i A 50 017 155 490 1 o B e | 0k P 1 4 /s 5000 1) 0 A AR AE SR A 15 DL A
A, A KDE 434 UGDE AT ALARAE , IR sk i B, B T S ik 0 45 2 o
24 Tr#/K GE1 5%

IR (Theil ) T EURIRF “ 2257 5 AEI M 18 P br 2 —  HIBUEEE [ 0,17, Hof 1 AR SR A
Yy, 0 AL AT, Theil $5ET AL TCHE 25 170 e o0 21 18] 22 S A 9 22 57 6 DU B AR A LA SR R 5 A
Wit 2 R E A 1E Z B Theil F84L, JE MR A R 2 K RN AMOIES A MR B, BEAh , MKHE A 5 Jr
3, Theil 8508700 T F8%0 L 540 .GE1 $8%0R1 GEO #5488, LR AW, R ZF Theil GE1 #8425 an

http ; //www.ecologica.cn



8 FiE AF P E T AR 0 R AR I I 28 A 2 5 B 2 [ WSk 3795

(5):
T = 2 ﬂlog&+ Z ﬁTi
i M i N
Tgr

UFs gty 1 i i My, My
=Ty + Z [Z =7 Z C;J] logG;"k) + —log ]]
P T oy ny T\ i i Tk

T

M Mtk
=Ty, + 2 ; WTU+ z ETM
=Tpp + Typ + Ty (5)
o, TR ST A 2R R G B, Ty 0 XIS IA) 2500, 7, WA TR 22 53, Ty WA N 250 0 FRR X, AR
By k AREIETT 0 AREASEUR Y 4 UGDE HIME ,u NS N UGDE HIHI{H
2.5 =5[H] BURBIUEAY

TR A o B 4a % B LB 2 B WBICFEL AR RIS, TR B Theil GE1 FU4M#LE R T o
WS B, AR SRS T S — R R B 25 1R B WIS ™, Syl e 98 N R B, AR UL 43 Hr UGDE (4 %ot
FEAE B RSB DL

s e IR T AR IR BEAH [F] , UGDE 22 B 45 /N ik B AL IR S M LR B R 4 xt 8 Yesl, T4 Uil =%
JE T YR AN 22 5, IAE UGDE H IS T 45 A MRS /K 1% 72 vh 22 BE K K A7 7 (038 T 4571
BRI -, 25 Ak B S 4%t B RSB I IX SN 7E T #5 TR H AR . AR S HRT AR R E 6 4
X7 UGDE 5 i 2 520 i1 PR Z Ak bl A8 5 430 90 0 ISL (P2 4548 SR Tk =6 5 GDP 14 b A8 A & ; TEL
(FARAK) R ISR A 8 DIPTSR EE ) | SR F Y AR G AP el it ; POD (N 6 BE) SRR F 7
Tk B i GOT( BRI A1) , SR 5 GDP 4 FE AR FDS (4 b A SRR ) | 2R FHAE R 4 Bkl
FItEE 5 GDP Y LA,

AN BT R BRAS AR 1 UGDE F74E 25 [ HH G (S 2248 80 N 1E ) o A B S )80 0 XA 1125
i A R 22, 7E B ISR A (6 Rl L 51 A 4 ) ASCER 0 o LA 3 25 ) B MSCSROBi Al s i) e B AR A 25 i) iR
22 25 1A] [ [BEANZS [ AR TE (SDM) =g O 43 78, 46 58 % B O0L [ [ 52 R4 0, 1) SDM 55 R T £t Ay i . 25
b A A ) 6 R 2R A B SR A SN (6) FI(T) .

ugde,,, u ugde,,, u
ln[ S lj =a + Bln ugde, +p Y, Wijln[ s lj +y Y Winugde, +u, +v, +&, (6)
ugde, j=1 ugde;, j=1

ugde,,, u ugde,,, u "
ln( S lj =a +Blnugde, +p Y, W,.jln[ s 1 lj +y > W,nugde, +8,X + <p21 WX, +u +v, +e,
=

ugde,, j=1 ugde;, j=1
(7)
AP ugde, ZORHE i MNIRTTHS ¢ 4E1) UGDE o W EIW ;p oy a3 (A5 R BOM A B R 46, S k4
AREE X BB ZR R, @ DA ) A s (B A 2R K s, o, 0 S RN T AAR 03 [ RE RV, &, MR ZET, W RS
(AR , AR SCR AP BE B B R (W) IR BB R (W, ) FIBC B B I (W, ) FHABORR SR A 6
28 (A S P A 2 A B, LA D i A A U] 225 S0k >
B B OSSR EL, 2 B<0 HR I BIAFFE WS #e , ek T ) 22 3 (8) T 58 L Wi S et J32 A
SR

:ln(SZ)&S: In(148) (8)
14

Horp S 48 UGDE [a) HARZS K- U S MR B2, B2 %7 s T O TH R 24 UGDE 5 Fa A8 i /K - 22 B Y — 2 e
T BRI H] B AR

T

http ; //www.ecologica.cn



&t
H

3796 la SRS Bl 45 4

2.6 Bk UE KAy X i

OWFFE Ml I #E 2> 2B BAE A D s RO , 320k A (PR gt A4 |, ARk A b BT ik
U (P EGEHHELE)  h & W R4 b gt R A . QBT R8s >k T ODIAC 48 2 (http . //
odiac.org/index.html) , %2\ B A% Bt i A 74050 BTSSRI, &G 2021 4F 4% X3 8 |, LL3RAS AT A4
FER ST B HE R ARSI . R KR bR B A 2 | WF 9T £ I BB B2 55 B0 35 5 i B b A 4 B Ak
B S BRBE BRI ™ B IREAS , B AR 269 3B K DL IR T HEAT AT . IR T AR S 2003 4F A 358K
ML FE ARG T 48 0T 2l , R A St 2021 4F 22 5 A0 3R 43 5080 B O 7™ 5, B0k 52 2003—2021 4F R fiff 5%
1, Ak, ST BRI F 2003 SEIIT IS KT, 2% BEG R ZT X575 25 269 A3
43 AR | A APG 5 DX 8k, i Xl 1y 3R T 450 401k 98 .96 1 75,

3 ZBRESH

3.1 WTER R AR 2 4% )R

Wi 1,2003—2007 4F 269 1T UGDE FUIMEH 0.54 FFEZE 0.45, 4F 44 F FEIRE 15 4.17% ;2008—2013
SRR F R R 0.41  BAE IR AV 1.43% ;2013 4EX{EFERE T, B sh ik 2 2021 4EH9 0.51, BT
ZEWI1E] 269 T B UGDE SI{E 08 4 0.13, S/ i UGDE AR X A2 € M 5 i 19 4E 18] UGDE By K 0.47,
BI3E A B R A T 23 0] B P 2 8 78 HE R K UGDE AR Thad Bl B K Ik . 40 XBRAE -, B3 v
# UGDE PME 55 , ARl e, (HARFET 2005 4R G- 8, IE7E 2011 4F )5 5 P9Hasc B aise, i Emi&
W T AR UK, BRI ,269 /NI AR PEER UGDE Y{E AR AE SE b J5 TG « U™ BUARAIE , 5 SCiT
B Z R SR IR

0.70

> —=— 269 T
2 065t —o— R
3 —&— iR
w5 060 —— TR
§§ 055 |
&K &
@ 050
%2
B2 045 f
e
& 0.40 |
=]
<
g 0.35
0.30 L~ : : :
[sa) < wy o - o0 D f=l — o o < w o o~ e} (=)} (=} —
S O O D O O O = = = = = = = = = Q o
[=] S S (=3 (=3 (=3 (=} f=] S S S S S S S S [}
o™ o™ o™ o™ (9] (o] [\ [\ [\ [9\] [9\] o™ o™ o™ o™ (9] (9] (9] [\

1 BHRBERRAEZN

Fig.1 Changes of urban green development efficiency

ATRRAE A AR (181 2) | e BRGNS 00 Jay 3 A1 B4 52 2 P I S Py 2 ) e Je P DR v L DX 2 )
A T O K = A1 TR = A AR E Dl s AR AL DX 4 #7912 2008—2017 4[] Hh i R &
AR T R, BDEUEAR T 0.35, WA H UGDE e Ui E il (&1 3) , R IR AR R e tE B E
B IX B, U IZIX 3 UGDE Ak TR E A AR s JA007 1, DUASIHPI A7 AR 224 1 35 R0 (EAR E i TR A
ARFGUTIRR) R I o LR G KT LTV BT R TG LR B Ll PE 5548 1y 285 e B BRI b 25 44
FAXS VT, REAE R | T Qe B A R URE ALl P B AR T AR AR 1) AR XA S B T 9 e A X, A
ISRERAE 25 MIRHEOKF  HBCRBEA T P L S5 AL AL R TR 00 [ Be, DR A7 B = 19 UGDE R BE, 1t
G, X HEA SIS AT e BHREA e 3B Wi /), U I AR AR PR B L | B s B R AR L S 22 AR

http ; //www.ecologica.cn



8 1 FiE AF P E T AR 0 R AR I I 28 A 2 5 B 2 [ WSk 3797

“UGDE 3[a™ IR A Il .

2003—20074

Wgr WYY &
BEIRE At

o
LETL™

BeRE [ | esar [ ]0.001—031 [_]031—043 [ 7]043—0.58 [ o.58—0.80 [ 0.80—1.15

B2 BHRERRAEN=HKEE
Fig.2 Spatial-temporal patterns of urban green development efficiency
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Table 2 Spatial -convergence results

iy Z3 A4 % B Yir8Y Spatial absolute B convergence 23 Al 4 B Y8k Spatial conditional B convergence
Variables 209 M A i i 269 M AR i [l
B -0.202%*F  =0.315%*F  -0.275**"  -0.309**"  -0.328***  -0.385*""  -0.324**"  -0.341**"
(-27.82) (-18.20) (-15.63) (-14.98) (-31.47) (-22.34) (-18.48) (~16.59)
InISL 0.0437 0.0623** 0.0309 0.0521
(2.40) (1.99) (1.06) (1.51)
InTEL 0.0318 *** 0.0197 0.0297 ** 0.0450 **
(3.55) (1.25) (2.10) (2.52)
InFDI 0.00319 -0.0137***  0.0140 *** 0.00517
(1.35) (2.67) (2.75) (1.41)
InPOD 0.144 % 0.142*** 0.153*** 0.153***
(16.94) (11.9) (9.22) (9.19)
InGOI -0.0466***  -0.0716***  -0.0157 -0.0394 **
(-5.00) (-4.37) (-1.06) (-2.09)
InFDS -0.0290**  -0.0313 -0.108***  0.0126
(-2.15) (-1.45) (-4.42) (0.47)
y 0.119*** 0.156 *** 0.0566 * 0.0861 * 0.126 *** 0.144 *** 0.0327 0.0813
(4.11) (3.60) (1.77) (1.87) (4.32) (3.13) (0.87) (1.58)
p 0.0604 " 0.108 ** 0.298 *** 0.173*** 0.0671** 0.102** 0.262*** 0.169 ***
(2.03) (2.38) (8.05) (3.93) (2.27) (2.23) (6.98) (3.83)
HAZAUY TR Direct -0.291 *** -0.312*** -0.276*** -0.307 *** -0.327 *** -0.383 *** -0.324 """ -0.339 ***
(-27.08) (-17.72) (-15.50) (-14.68) (-30.55) (-21.65) (-17.94) (-16.08)
42500 LR _Indirect 0.105 *** 0.133*** -0.0382 0.0348 0.112* 0.117 0.0026 0.0309
(3.65) (2.96) (-0.99) (0.71) (3.80) (2.48) (0.06) (0.55)
BN TR_Total =0.186 " =079 -0314**"  -0273***  -0215***  -0.266**"  -0.3217**  -0.309"**
(-6.40) (-3.98) (-7.97) (-5.51) (-6.97) (-5.39) (-6.80) (-5.13)
FEFRE Specific emror  0.0232 " 0.0183*** 0.0247 ** 0.0299 *** 0.0217 *** 0.0163 *** 0.0213 *** 0.0276**
(49.19) (29.67) (29.24) (25.92) (49.19) (29.67) (29.39) (25.92)
BEACE Sample number 4842 1764 1728 1350 4842 1764 1728 1350
R’ 0.144 0.153 0.145 0.147 0.186 0.203 0.211 0.213
”C%fiie amplitude 1.82% 2.00% 1.69% 1.95% 2.09% 2.56% 2.07% 2.19%
A 38 35 41 36 34 28 34 32
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Table 3 Provincial and robustness test results

25 AL AP Spatial weight matrix ZPRHER (W) FEBSHERE (W) AR BHERE (W)
Economic distance matrix Distance matrix Adjacency matrix

K3 BT Inspection unit 4%t B 1B 4% B 1B 4% B 1B
269 T -0.292 *** -0.328 *** -0.292 *** -0.330 *** -0.289 *** -0.330 "~
AR IX R -0.315*"* -0.385*"* -0.305*** -0.373*** -0.300*** -0.371***
Wi -0.172*** -0.297 *** -0.129*** -0.249*** -0.191 *** -0.274***
DN -0.178*** -0.254*** -0.183*** -0.296 *** -0.185*** -0.293 ***
ficyz: -0.222*** -0.365*** -0.341*** -0.490 *** -0.333*** -0.417***
L -0.269 *** -0.459 *** -0.258*** -0.487 *** -0.279*** -0.487 ***
7R -0.328*** -0.418*** -0.403 *** -0.483*** -0.366*** -0.441***
I -0.385*"* -0.440*** -0.390*** -0.467 *** -0.396*** -0.452***
Lr -0.406 *** -0.575*** -0.382%** -0.610*** -0.418*** -0.591 ***
R X -0.275*** -0.325*** -0.272%** -0.322%** -0.274*** -0.322%*"
] -0.196 “** -0.371*** -0.261*** -0.367 """ -0.213*** -0.347***
BRI -0.278 *** -0.482 " -0.299 *** -0.314 " -0.276 *** -0.361 **~
] -0.301 *** -0.351*** -0.350*** -0.411*** -0.346*"* -0.407 ***
117 -0.305*** -0.381*** -0.297 *** -0.386*** -0.303*** -0.406***
VLY -0.340*** -0.443*** -0.327*** -0.549 *** -0.356"** -0.397***
K -0.388** -0.467 *** -0.308*** -0.650*** -0.323*** -0.352***
ke -0.418 *** -0.502 *** -0.400 *** -0.552%** -0.356*"* -0.496 ***
P IX R -0.309 *** -0.341 """ -0.294 *** -0.320*** -0.297 *** -0.320***
(S -0.123*** -0.281*"* -0.150*** -0.344 %" -0.127*** -0.303 ***
Payt] -0.194*** -0.250*** -0.206*** -0.362*** -0.315*** -0.617***
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TR -0.308 “** -0.457*** -0.304 """ -0.440 *** -0.292*** -0.358***
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] -0.402 *** -0.507 *** -0.346 """ -0.440*** -0.387*** -0.487 ***
TH -0.654 " -0.696 *** -0.756*"* -0.930*"* -0.687 *** -0.861 "
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