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The influential mechanism of urban Environmental and Green Infrastructure
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Abstract; Implementation of beautiful China strategy calls for beautiful cities because they are not only the essential
platforms of beautiful China but the innovation of ecological civilization. To realize the goals of beautiful cities, the
government should increase public investments in urban environmental and green infrastructures ( EGI). However, few
literature have investigated the interactions between the EGI investments and urban economic growth. By studying of 203
cities in China using dynamic panel data analysis and simultaneous regression models, we examine the interactions between
the EGI investments and urban economic growth across the country. The results indicate that the EGI investments have
multi-level impacts on urban economic growth. Furthermore, the impacts of EGI investments vary disparately across regions.
In eastern China, the EGI investments could influence urban economic growth both directly and indirectly via the proxies of
fixed investments, service industries and residential consumption. Meanwhile, urban economic growth also has significant
feedback influence on the EGI investments. However, in the other regions of China, the EGI investments and urban

economic growth have not reached a virtuous cycle in most regions so far. Therefore, we suggested that policies of EGI
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investments should be adjusted according to the regional differences.

Key Words: beautiful city; green infrastructure ; dynamic panel data; simultaneous regression model
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Table 1 Indicator construction and descriptive analysis
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Fig.1 EGI investments per capita across the regions
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Fig.2 Spatio-temporal evolution of urban EGI investments per capita from 2005 to 2017
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#3 EGIRAMHHEEREFRAIFNT:2005—2017
Table 3 Impact of EGI investments on urban TFP; 2005—2017

B2 AR T AR A
Dynamic panel model Instrumental variables model
. R MK PR RIEHX e R X PR RILHIX
A EEH . R .
Nationmyid Eastern Central Western Northeastern Nationwid Eastern Central Western Northeastern
atiomwice China China China China atiomwide China China China China
LagTFP -0.128 """ -0.212*"*  -0.184 """ -0.046 -0.673 -0.136 """ -0.208 ***  -0.153 """ -0.04 -1.478 """
¢ (-4.80) (-10.71) (-6.60) (-0.73) (-0.47) (-5.06) (-10.39) (-6.38) (-0.74) (-2.68)
B 0.088 -0.26 """ .063 " 0.027 -0.621 0.092 -0.212 %" 0.077 -0.063 0.566
(1.46) (-4.78) (1.67) (0.33) (-0.46) (1.53) (-3.65) (1.55) (-0.64) (1.00)
SO_EGI -0.007 0.027 *** -0.008 ** 0.003 0.11 -0.008 0.023 "~ -0.01"" 0.011 -0.078
- (-1.08) (5.64) (-1.99) (0.32) (0.47) (-1.33) (4.18) (-2.00) (0.95) (-1.01)
LagkGI 0.163** 0.14 %" 0.164 *** -0.008 -0.111 0.176 *** 0.136 *** 0.105 *** 0.028 0.02
° (2.49) (3.19) (3.05) (-0.09) (-0.13) (2.61) (3.09) (1.96) (0.42) (0.09)
SO_LagEGI -0.017**  -0.014""*  -0.012"" 0.002 0.049 -0.019"**  -0.014 """ -0.008 -0.004 -0.002
- (-2.54) (-3.64) (-2.49) (0.19) (0.28) (-2.72) (-3.69) (-1.50) (-0.58) (-0.06)
TR -0.187 ***  -0.352***  -0.146""*  -0.131"" 0.611 -0.171***  -0.288**  -0.125""*  -0.16""" -0.803
(-2.94) (-3.26) (-2.98) (-2.23) (0.64) (-2.64) (-2.54) (-2.63) (=2.71) (-1.46)
SO_TR 0.022 "~ 0.027 *** 0.015*** 0.01°" -0.062 0.021 *** 0.022" 0.016 ** 0.012*" 0.061
- (3.84) (3.01) (2.98) (1.83) (-0.79) (3.61) (2.34) (3.90) (2.05) (1.16)
LaeTR -0.013 0.091 0.189 *** 0.064 -0.051 -0.024 0.067 0.167 *** 0.13 -0.07
a
6 (-0.20) (1.18) (4.43) (0.91) (-0.07) (-0.36) (0.94) (3.50) (1.52) (-0.29)
SO_LagTR -0.002 -0.007 -0.019 "~ -0.009 -0.006 0 -0.005 -0.017 *** -0.015 0.014
ag
- (-0.32) (-1.09) (-5.04) (-1.57) (-0.21) (-0.06) (-0.86) (-3.88) (-2.15) (0.35)
FDI -0.017 0.008 0.042* 0.032 """ 0.093 -0.019 " 0.022 " 0.035 *** 0.029 *** -0.141"
(-1.64) (0.77) (1.82) (4.01) (0.23) (-1.83) (1.83) (3.30) (3.93) (-1.72)
SR -0.027 0.073 0.005 -0.031 1.773 -0.009 0.038 -0.004 -0.031 -1.051
(-0.36) (0.51) (0.03) (-0.33) (0.61) (-0.12) (0.29) (-0.03) (-0.55) (-0.79)
PE -0.157 """ -0.059 **  -0.284***  -0.151 """ -0.349 -0.14 " -0.063 "  -0.221""*  -0.109"" 0.485
(-3.29) (-2.19) (-6.21) (-3.13) (-0.17) (-2.92) (-1.96) (-4.91) (-2.23) (0.74)
EDU 0.069 -0.066 0.01 -0.087 0.133 0.061 -0.106 ** -0.073 " 0.013 0.31
(1.40) (-1.49) (0.23) (-1.22) (0.12) (1.23) (-2.80) (-1.68) (0.24) (0.81)
POP -0.002 -0.008 -0.074 0.026 -2.951 0.015 -0.002 0.003 0.035 0.394
(-0.06) (-0.27) (-1.62) (0.37) (-1.52) (0.46) (-0.04) (0.08) (1.02) (0.57)
TIER -0.05 0.016 0.022 -0.045 2.098 -0.044 0.029 -0.014 -0.093 " 0.74*
(-1.24) (0.68) (0.31) (-0.96) (1.17) (-1.08) (1.27) (-0.32) (-1.84) (1.81)
AR1 0.000 0.004 0.000 0.003 0.904 0.000 0.006 0.000 0.012 0.164
AR2 0.403 0.630 0.363 0.371 0.495 0.238 0.729 0.553 0.868 0.143
Sargan Test 0.031 0.125 0.171 0.132 0.008 0.037 0.146 0.141 0.172 0.002
Hansen Test 0.271 0.454 0.947 1.000 1.000 0.280 0.663 0.972 0.999 1.000
IV Hansen Test 0.282 0.446 0.982 0.994 1.000
N 2435 840 719 564 312 2435 840 719 564 312

TFP ; 2B H 4 75 Total factor productivity; LagTFP; TFP {35 ; SQ_EGI: EGI B ¥ ; LagEGI; EGI F¥ 5151 ; SQ_LagEGI: EGT i /7 Wi — UK 3 ; SQ_TR ; TR
B I ; LagTR ;TR (99 5 5 ; SQ_LagTR TR ¥ J5 WU 30 ; AR 1, 5% 25— 2543 Avellano-Bond #3; AR2 . 5% 2% —- B 2243 Arellano-Bond K& ; Sargan Test: ] XU
it (gmm) B3 BE IR ARG HY ; Hansen Test: ™ XAl ( gmm ) B3 BEIRAKEHY ; TV Hansen Test: THAS T SUE A ( gmm ) AL BERBEERY ; * # = P<0.01, = =
P<0.05, * P<0.1;[FIHZEEEIN AR LAY ¢ GoitHi

RS AR A 25 S R EGT 3898 X kT 28 % % 8 i ] 2 52 i B A7 A8 B B X8k 25 57 7E AR X, EGI
P T [ P B e R T T % 114 M A A Ay S T 5 R T 7R R 1 R ) R LAE
S—4E OB ARSI RN (£ 4 B EQ3 [HI TS5 R ) X = Pl & RS LRSS — AR R B < U Rl £k
N5 AR RN U BRSOV (DR 4 AR EQ4 [RIVIZ5 ) % e RN 2R VR F R B R BN A AR AT
M) ( DL3% 4 A8 EQS [MIIAZEL) o ZE R X, EG $5 %% 30 i [ 2 5% 7™ $5 0 1) 52 i £ 55 — 41 kg 170 1T A9 65
BN, B A SRR R S RN (6 4 AR EQ8 [HIAZ5 5 ) s 7R 58 = b & B U5 T, EGI 5% 9% 1 52 Wil 76 28 — 41

http ; //www.ecologica.cn



8828 JAE = 41 4

DR U RSO0, 5 AR U B ZR AN (3R 4 KR EQO [RIALSIR ) FEPHARHL X, EGI BHE Uk ik i
Jei BT 2 AT 5 AR M), e B g St U BU IS U RGN (3R 5 AR EQS [MIA4E ) o 7EARILHIX  EGI 4
T I T [ B AR A S B sh RN (36 5 AHY EQ8 IS5 ) XA =l K R A 5 e AR B Y AR
“U” ROV AR5 AR ARV R (3R 5 AR EQO IS5 ) .

R4 ETFBIAEERN EGI #8505 5 4 57 18K A % 00 42 47 : 2005—2017
Table 4 Impact of EGI Investments on Urban Economic Growth in Eastern and Central China:2005—2017

ZRERHLIX. Eastern China X, Central China
EQL.GDP  EQ2.EGI  EQ3.FIX  EQ4.SR  EQ5.SALE [EQ6.GDP  EQ7.EGI  EQ8.FIX  EQ9.SR  EQIO0.SALE
- -0.206 0.082* -0.095 0.107 -0.236 ~0.461*"* 0272 -0.03
7 (-1.36) (1.67) (-1.23) (1.08) (-1.15) (-385)  (1.46) (-0.23)
SQ_ECI 0.042 " 0.02"" -0.009 0.036 -0.05***  0.003
- (2.35) (2.14) (-0.69)  (1.44) (-2.53) (0.23)
. 0.065 * 0.256"**  -0.008 0.021 -0.051*  0.043 0.286***  0.128***  -0.065*  -0.01
€ (1.91) (7.77) (-0.56) (1.10) (-1.94)  (0.95) (8.02) (3.31) (-1.94) (-0.36)
-0.013*** ~0.005*  0.005 -0.009 0.0147**  0.001
SO_LagEGI
O-Lag (-2.82) (-196)  (1.26) (-1.29) (3.30) (0.18)
- -0.049%*  0.247%**  -0.025*  -0.01 -0.008 0.037 0.19%**  0.072** -0.017 0.001
(-2.09) (6.47) (-1.68) (-0.64) (-041)  (1.32) (5.42) (2.51) (-0.63) (0.06)
S0.TR 0 -0.002 0 ~0.005 " 0.005"* 0
oN- (0.01) (-1.20) (-0.28)  (-1.65) (2.18) (0.05)
cop 0.506 0.169"* ~0.132%"*  0.054 -0.276 -0.196 -0.056 0.007
(1.50) (2.21) (-3.68) (1.36) (-0.74) (-1.17)  (-1.09) (0.23)
b -0.031 0.635 *** 0.013 0.018 -0.018 -0.576 ** -0.003 0.04*
(-0.76) (2.67) (0.49) (0.67) (-0.37) (-2.40) (-0.07) (1.83)
s -0.337***  0.703* -0.195"* -0.016 -0.118*  -1.IS6%**  -0.753*** -0.103 **
(-4.32) (1.66) (-2.00) (-024)  (-1.68) (-2.65) (-3.84) (-2.20)
GALE -0.01 -0.268 -0.151 -0.103 -0.14 -0.298 0.333 -0.258*
* (-0.10) (-042)  (-1.06) (-1.67) (-0.94) (-0.33) (0.85) (-1.90)
0.185 " 0.143 ***
TFP
(7.17) (2.90)
- -0.001 -0.003 0.016 -0.008*  0.009**  0.004 0.073* 0.059***  0.013**  0.008*
(-0.17) (-0.07)  (1.58) (-1.95) (1.98) (0.53) (1.72) (2.90) (2.07) (1.92)
EDU 0.0427* 0.011 0.018 0.024*
(2.00) (0.75) (1.07) (2.06)
WACE 0.076 -0.041
(1.67) (-2.00)
pop ~0.099*  0.206 ~0.299***  -0.082**  -0.312°** -0275"* -0.78 -0.17 —0.3757*%  —0.619**
(-1.98) (0.65) (-4.30) (-2.69) (-15.55)  (-2.44) (-1.09) (-052)  (-3.71) (-21.92)
0.454"**  -0.052 0.07 0.206 *
LAND
(3.39) (-1.47) (0.44) (1.93)
-0.223**  0.018 0.371"** 02247
REVP
(-2.18)  (0.59) (3.01) (3.78)
TR 0.059 0.028 01827 0.068** 0287 0369"* 1.115 0.166 0.581%**  0.93***
(1.27) (0.09) (2.69) (2.33) (16.03) (2.06) (1.02) (0.33) (3.73) (22.43)
R? 0.8736 0.5742 0.9344 0.8404 0.9879 0.9573 0.5512 0.7196 0.4222 0.9906
N 910 910 910 910 910 780 780 780 780 780

# 5 P00, * # P<0.05, # P<O.1; 1m0 R BRI A AN ATREAR ¢ RV 5 BRTRER , A3 A8t A ¥ 5 0 (R0 R i EGT B BEBRAN ) A1k B ivh ] il
USRI EIAEER () &5

RS 7 AR R R W], AN TR M DXl T 28 B I o B 77 0B A =l AR BT X EGT $565E
(BRI AT B 28 5 o FEARTR X, 181 5 97 BB M AR = 9 & e XTIl EGT # %8 A 2 2 i sl A ]

(F 4B EQ2 MIHEZEAR) , FErPERHLIX, [ 72 B B FE RN EGT #¥A 135 Bt A0 (5% 4 B EQ7T [0l
FEER) o AEPERSANAAL LI, T 85 I 1 BT 808 B0 ="Mk AL s R 9 X BGT $E%% 1 S 5 i
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PR 2 (3 5 R EQ2 AR EQ7 [BlJ9 4558 ) |

x5 ETRYAEEEE EGI RAX W HESHGIKEIR 00547 :2005—2017
Table 5 Impact of EGI Investments on Urban Economic Growth in Western and Northeastern China :2005—2017

VUR3HLIX. Western China ZRAt X Northeastern China
EQ1.GDP  EQ2.EGI  EQ3.FIX  EQ4.SR  EQ5.SALE [EQ6.GDP EQ7.EGI  EQ8.FIX  EQ9.SR  EQIO0.SALE
- -0.481* 0.052 -0.149 1.001 ** -0.019 -0.169 -0.363** -0.111
(-1.71) (0.86) (-0.90) (2.30) (-0.11) (-129)  (-2.06) (-1.51)
SQ_ECI 0.066 * 0.027 ~0.158***  0.001 0.042* 0.013
e (1.91) (1.32) (-2.69) (0.04) (1.74) (1.28)
LGl 0.19* 0.32%** -0.009 0.061 -0.395**  0.02 0.255***  0.102***  0.085" 0.017
€ (1.82) (8.46) (-0.38) (0.99) (-237)  (0.40) (3.97) (2.58) (1.67) (0.70)
-0.027* -0.011 0.064™**  -0.002 -0.01 -0.001
SQ_LagEGI
O Lag (~1.96) (-136)  (2.70) (-0.34) (~1.50) (~0.30)
- -0.008 0.088"** 0 -0.012 -0.017 0.024 0.1727**  0.03 0.015 0.018
(-0.46) (2.25) (-0.01) (-1.20) (-0.66)  (1.06) (2.64) (0.97) (0.52) (1.17)
S0.TR -0.002 0 0.011** -0.002 -0.004 -0.001
oN- (-0.92) (-0.36) (2.51) (-0.48) (-0.83) (-0.52)
cop 0.307 0.21 -0.294%"*  0.227°* 0.05 0.387"* -0.115 0.083 *
(0.55) (1.30) (-5.77) (1.89) (0.08) (2.06) (-1.32) (1.80)
FIX 024%**  0.069 0.085 —0.373**  0.024 0.2 0.02 0.027
(2.60) (0.22) (1.53) (-246)  (0.54) (0.59) (0.40) (0.97)
s -0.156*  -0.169 -0.382"" -0.239 -0.177*** =001 -0.125 0.037
(-1.88) (-031)  (-2.40) (-152)  (-2.65) (-0.02) (-0.60) (0.69)
SALE 0.195* 0.494 -0.296 0.038 0.008 0.291 0.201 0.021
) (1.68) (0.63) (-1.26) (0.49) (0.06) (0.23) (0.49) (0.13)
6P 0.257 " 0.475 ***
(6.11) (7.33)
- 0.003 -0.003 0.015"*  0.001 -0.008 0.001 0.027 0.04%**  0.007 -0.001
(0.59) (-0.10)  (2.02) (0.29) (-1.09)  (0.28) (0.60) (2.82) (1.23) (-0.34)
EDU 0.065** -0.01 0.04 -0.049
(3.61) (-0.67) (1.30) (-1.39)
WACE 0.291" 0.127
(2.50) (2.65)
pop 0.222* 0.171 —0.544 7% ~0.046 -1.023***  -0.148 -1.167 0.149 -0.194 -0.459***
(1.80) (0.26) (-2.88) (-0.58) (-4.97)  (-1.24) (-1.13) (0.41) (-1.31) (-6.89)
0.351 0.124 -107*F 0.074
LAND
(1.52) (1.59) (-2.12) (0.34)
0.204* -0.037 0.658**  0.241*
REVP
(1.90) (-0.99) (2.31) (1.90)
TR -0.2 -0.157 0.74 0.181* 12897 0.084 0.204 -0.127 0.111 0.254 %
(-1.30) (-0.14) (2.34) (1.69) (6.07) (1.37) (0.40) (-0.77) (1.47) (9.03)
R? 0.9111 0.6648 0.9119 0.8785 0.6039 0.9809 0.5090 0.8477 0.8414 0.9906
N 611 611 611 611 611 338 338 338 338 338

# %k P<0.01, * # P<0.05, * P<0.1; B3 ZEHEINA B0 R « e

1567 5 ARSI 28 AR R | bR T NI FH B HAE T ARk 1T EGT W84 3% 1E 2 iR (36 4 10 EQ2 )5
ZEAL) MR XA B S (3 5 R EQT [BIUAZE ) b, Br A XY ST N RIS R T AT B2 )
X EGT #9 SE R XA i

4 Zr5iit

G PR T SE AT B SERNIR T 5 ENOR EGT BB B R AN A B BECR . R EGI
PEFEA RIS RHRIE |, A7 AR CERSEZ ARG, SRR Al R R ReaE R AR AR AL A
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BB, J2 i S A I SR 22 3 St RSB T A2 3K s A FR 2 ) i, G LTS EGT #08E Sl 225 2
(] A EL B AL AN (A 2B , A7 B TS BB AT 3l oy A e o A e

LR B AT FNIR 2 7 BB T4 2R S A, AN R] XU T EGL #6985 283 ke i) B Sl L il m] ]
K3 3R, MEARTHLIX  EGT BT ABORIMTT 2 PR A7 b3 FLE - R i il ad 4 B A =R [ B
FABERE B R TR L R BT B AN 7l IR Sl (E M T 22 5 R (BT 3) o IBRAL T R AR AU 4 RA
FW [ BT BT 7\ A5 SR T I BOBCA G AR AR X3 T A EG BT 4 50 (K 4) o AT WLARHR
DRI EGL # i O 28 RIR IR AL TE R, — 38 Z A C B i R AR EL L], 9020 S0 1 emn ™ 45 22 5%
XUk, 75 R, EGT $5E 5307 2857 49 KM BT 2% 2 (A7 A Wiie” ( B AN 35 WLk 4) | 3B
R X IR T EGT RIS BTRCRA R fe Tt s Rl i DX AT EGT ¢ 53 i 4= B2 A 7= SRONER = 7l e 1] 4%
SN ZE TG (IR 3) , [ I [T B 5 A ER =l R S EGL 808 i L RBHE LB B (R 4) . T
PEHRRHLIX (P 3) , EGT BB X 2 G A 35 B R sh A 1, i 38 3 52 w3k ol e BT 2 pp 2 B
PR IR S (E T 22 D I I 5 W8 7 4808 59 =7l R e DA R R 3 %) EGT #9819 R A A 12 2%
(£5), EARILHIX (K 3) EGI 558 AT LAR] I 52 Wi 38 i 11 B8 B0 M ER =)™k & e, {H 3 2830 iod 52 0 £
=7k R R 2 PRI P A TR TR N 22 5 M [ 7 B 7 2R =l A R M R T 2 3 EGT B3 Y I
B R (R 5) X ATRE S Z XY EGI #0 AN B3 T A F B C,

LT3l ol T A RS AR A A G B, AR SCRIE S EGT 438 58 0 3 T 28 5% kA 22 J S Wi HLAS [ XS R B 4% e
EGL #5555 IT 255 AU AR AR 3 X W) 20 929 1 RAEE. S, 72 P PG S AR JL L X, — F FE AR 2 3835 FE 72
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Fig.3 Interaction mechanism between EGI investment and urban economic development in four regions
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HE” L MH T ECI BRI AL TR ERIRREE . SR XA LE , A P AR R AR T st X B S B e 55 - &2
I RUIb AT RS R AE PY R X, RARIZIX A AR BGT B3 i THA X, (5 EGI $#5T X 2 57 A e 1Y
AIFEAE FAE A R, 2205 R X EGL 55T 19 S 4541 PR AN (25, Ul I 74 3 b X T ) EGT BRI fE £ B 45
Hy AR SEROR BRI R, ASSCHFFE R R T, FUA Rl s EGI B 5% 5 3l 2 250 A 7= A [ 7 B 7 %
B =Tl A R LA K BT 9% Z A1 B EL Bl A RE A A 4% BGT i3 i AR B, fle ik kT 228 D v o K e
P EESC B e 15 28 5F 7 A bR A g | B B MR T B AR PR B, TN X EGT $ 5T 4544 IR (4 F
¢, I EAVHIRT AT B AR THEUR IR BUK  HES) EGL BRI AT 2257 OB

UNHTSCHTIR kTl EGI Sl 5P AR A E R GE, EGT S0 22 T vy B i & e AR I 32 17 22 TN 3 19
SO PO A AT RSt AR BL A5 A SCEh AR T AR AL A5 SR R B | ORI T AR 44 Ul X EGI #5%
A —E R (IR T HAR ) (H EGI B 42 B3 A ™ AR AR I 32 3 41 24l 2w O A K R e 3T
YO M XSGR AS AR 22 57 AN 2 0 R SC 48 SR ORAR P 2, A2 00 A R BT B, AR SCTETR 0 S A A
AL 5 PR SR THRA T 102 Je S S A SR R E A, 5 B SEmR N B IR AR B 6, BUR A~
FERLIZ NGRS SERHI T N2 R BT ST, B A 2 (25 A E 200 IR A G — R BORMESE ) M B 1503
TR E AT SZ 8T EGI BE5TH B i e KM (AN e AL A 557 I 7 =X
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