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3.
o ( pgdp)
EKC “U »
o ( pod) o
( ene) o (ind) GDP
o ( hum) o (fdi)
( ) GDP .
(eqc) Y
() 1
2005—2016 271
o Pol 3252 5.7448  4.8312  0.0000  49.6377
° Pobw 3252 72.8798 88.7910 0.0700  912.600 0
( )« uib 3252 5.8511 25.6740 0.0000  694.047 0
Yy ( N fin 3252 37.4468 11.6507 10.2587  92.6962
pedp 3252 10.2723  0.7207  8.109 8 12.456 4
Lo pod 3252 980.1249 904.7384 13.0000 14 052.410 0
. ene 3252 6.9888  1.1922 3.565293  11.5600
() hum 3252 1.6313  2.244 4 0. 000 13.112 4
ind 3252 36.7097 8.6387 8.58 85.340 0
Moran 0-1 fdi 3252 2.1446  3.0603  0.0000  76.926 0
. eqe 3252 0.4618  0.2825  0.0000 1.000 0
statal5s
2 o 2 2 Moran’s 1
2006—2016 Moran’s 1 0-1
1% : :
2005 0.029 ** 4.392 0.145** 5.771
2006  0.028%  4.284  0.148%*  5.904
o 2007 0.023%*  3.585  0.134%*  5.368
() 2008 0.023%  3.673  0.149™  5.948
2000  0.027**  4.218  0.137"*  5.503
2010 0.0147*  2.471  0.113°*  4.735
2011 0.032%*  4.885  0.149%*  5.981
Jokok Jokok
LR Wald 2012 0.045 6.697  0.176 7.007
2013 0.054%  7.878  0.184%  7.306
Y 3 LR
° 2014 0.053%*  7.689  0.197°*  7.783
Wald 1% 2015 0.051* 7.486  0.182* 7.211
2016 0.018 ™ 3.004 0.156** 6.273
o 3 (3) « (4) R’
1%
[13 »
o p 1%



0-1 0-1
RE FE SDM SDM RE FE SDM SDM
(1) (2) (3) (4) (1) (2) (3) (4)
L. pol 0.621 5™ 0.612 4™ |leqe -3.285 77 -3.341 8% 2,186 8™ -2.198 3
(0.016 2) (0.016 1) (0.203 8) (0.2032)  (0.1821)  (0.1817)
uib -0.0158™  —0.0157™*  -0.0052*  -0.0050™ ||p 0.335 5™ 0.205 1
(0.002 3) (0.002 3) (0.002 0) (0.002 0) (0.1105)  (0.038 8)
fin 0. 042 9 0.026 4™ 0.015 6 0.0136 || _cons 9.5756 8.759 6
(0.011 4) (0.012 3) (0.010 4) (0.010 6) (8.0360) (8.065 6)
pgdp -0.253 1 0.2555 1.759 8 1.4449 ||5? 2.911 0™ 2,881 3™
(1.5930) (1.605 8) (1.684 1) (1.844 3) (0.0692)  (0.068 5)
pedp? -0.0159 -0.0312 -0.077 8 -0.0683 ||LRSAR 30.86 38.46
(0.078 6) (0.079 1) (0.080 4) (0.087 6 0.001 2 0.000 0
ene 0.520 2 0.307 7** 0.159 3 0.1477  ||LRSEM 77.87 41.22
(0.123 4) (0.1354) (0.120 1) (0.119 1) 0.000 0 0.000 0
pod 0.000 3™ 0.000 2" 0.000 2" 0.0002  ||WaldSAR 29.96 41.44
(0.000 1) (0.000 1) (0.000 1) (0.000 1) 0.000 9 0.000 0
hum -0.0250  -0.211 0™ -0.0915 -0.100 4 || WaldSEM 28.09 37.00
(0.069 0) (0.0810) (0.074 9) (0.077 0 0.000 9 0.000 0
ind -0.092 9™ -0.098 8 -0.003 2 -0.009 3 YES YES
(0.010 3) (0.010 5) (0.011 8) (0.012 3) YES YES
fdi -0.003 0 -0.007 6 -0.007 9 -0.0029 ||R? 0.228 5 0.2324 0.5927 0.735 4
(0.016 0) (0.0159) (0.013 5) (0.0134) ||N 3252 3252 2 981 2 981
DE Lok ook 10% 5% 1% () P e
5%
113 GDP ”» [ »
« ” : Tiebout
“« ”»
(1)
4 . R’
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o 1%
“ 7 1%
-0.1050~ -0.043 4 ; 0.008 9 ~0.0310 o
4 N
0-1 0-1
RE FE SDM SDM RE FE SDM SDM
(1) (2) (3) (4) (1) (2) (3) (4)
L. pol 0.611 5™ 0.6007** (0.069 5) (0.0815) (0.0757) (0.0797)
(0.016 2) (0.0162) || ind -0.086 4™  -0.091 8™  -0.0023 -0.009 9
uib -0.1032™*  —0.1050™* -0.043 4™ 0,045 1™ (0.0102) (0.010 4) (0.011 8) (0.012 3)
(0.0110) (0.0109) (0.009 3) (0.009 6) || fdi -0.000 5 -0.004 6 -0.006 1 -0.0019
fin 0.031 0 0.016 4 0.010 2 0.008 9 (0.0159) (0.0157) (0.013 4) (0.013 4)
(0.011 4) (0.0122) (0.010 4) (0.010 6) || ege —3.2154™% 328217 -2.204 57 -2.213 57
wbxfin  0.001 1% 0.001 1%  0.0005™ 0.0005"* (0.2022) (0.201 0) (0.1813) (0.1809)
(0.000 1) (0.000 1) (0.000 1) (0.0001) |[p 0.247 2%  0.189 7%
pedp -2.684 8" -2.2873 0.553 4 0.1342 (0.1189) (0.039 1)
(1.606 1) (1.616 1) (1.703 7) (1.8614) || _cons 20.801 5™ 20.376 9™
pgdp* 0.1125 0.101 6 -0.0198 -0.005 3 (8.0807) (8.092 6)
(0.079 4) (0.079 8) (0.081 4) (0.088 4) || 82 2.8853%% 2,854 5%
ene 0.5623%%  0.374 8% 0.173 7 0.1810 (0.068 5) (0.067 9)
(0.1222) (0.134 1) (0.1197) (0.118 8) YES YES
pod 0. 000 3™ 0.000 1" 0. 000 2 0.000 1 YES YES
(0.000 1) (0.000 1) (0.000 1) (0.0001) ||R? 0.246 8 0.250 1 0.5145 0.709 1
hum 0.083 6 -0.0855 -0.047 6 -0.0406 ||N 3252 3252 2981 2981
NE IR v e 10% 5% 1% o
1%
13 »
21
13 ””
. € )
“ ”» [13 »
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10%

( 5 ) o
1% ; N N
R 13 » (13
»
5
L. pol 0.0009  0.484 8™ 0.6734™% 0.5352%% 0.6333%% 1.0657 0.750 2% 0.285 9
(0.0560)  (0.0912) (0.0406) (0.0466) (0.0344) (0.0510) (0.0590) (0.0592)
uib —0.043 4%  -0.0027 -0.0294% -0.0272" =-0.0229* 0.0160  -0.0235" —0.0142
(0.0076)  (0.0041) (0.0116) (0.0152) (0.0099) (0.0147) (0.0121) (0.0235)
fin -0.0443  0.0389  0.071 7" 0.023 6 0.021 0 -0.0154  0.0310" 0.038 2
(0.0792)  (0.0950) (0.0373) (0.0333) (0.0304) (0.0405) (0.0173)  (0.0422)
p 0.341 0%  0.3788™  0.0481  0.4573%  0.0214  0.244 1  0.1053 0.169 0
(0.1231)  (0.1569)  (0.0882) (0.1101)  (0.0685) (0.0754)  (0.1035)  (0.1052)
8 3.669 8 0.490 0 2.1004*  0.395 8 2,014 7  3.0420%F 0.418 1™ 6.953 6
(0.2898)  (0.0672) (0.1224) (0.0352) (0.0984) (0.2224)  (0.0341) (0.642 3)
R2 0. 003 0.269 0.717 0. 097 0.743 0. 688 0. 802 0. 052
L. pol -0.0139  0.481 9% 0.6752%* 0.5672%* 0.608 17 1.0383%* 0.7158%* 0.284 8**
(0.0560)  (0.0876) (0.0406) (0.0500) (0.0354) (0.0510) (0.0587) (0.0592)
uib 0.0811 —0.0714™ -0.0858  0.0012 —0.1643™ 0.1268 —0.3622" 0.0454
(0.0662)  (0.0262) (0.0709)  (0.0383) (0.0820) (0.2957) (0.1316)  (0.0762)
fin -0.0176 -0.0741  0.069 7" 0.032 3 0.015 8 ~0.0090  0.0070 0.064 5
(0.0806) (0.0989) (0.0374) (0.0339) (0.0310) (0.0423) (0.0195)  (0.053 6)
uib x fin -0.0020" 0.0008**  0.001 1 -0.0006  0.0025" -0.0025 0.0083**  —0.0013
(0.001 1)  (0.0003)  (0.0014) (0.0007) (0.0014) (0.0063) (0.0032)  (0.0015)
p 0.343 2% 0.454 0™  0.0436  0.4979*  0.0132  0.201 3"  0.1030 0.165 8
(0.1229)  (0.1554)  (0.0884) (0.1108)  (0.0683) (0.0769)  (0.1028)  (0.105 1)
8 3.613 8% 0.451 9% 2,008 7 0.388 8 1.987 9% 3.0190"* 0.404 0FF  6.922 7
(0.2854)  (0.0633) (0.1223) (0.0347) (0.0971) (0.2202)  (0.0330)  (0.639 3)
YES YES YES YES YES YES YES YES
YES YES YES YES YES YES YES YES
R2 0.020 0.147 0.712 0.098 0.705 0.730 0.360 7 0.082 4
N 275 88 495 220 704 319 253 198
DE k| ek 10% 5% 1% .
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2.
“ ” “ ” 2013
2010 2012 2006—2010  .2011—2015
2005—2012 2013—2016 N
6 o
o 1%
R 113 ”» 143 ”» 1%
; 2005—2012 2013—2016 5%
13 ”
. « ”
“« ” 1%
6
(1) (2) (3) (4) (5) (6) (7) (8)
2006—2010  2006—2010 2011—2015 2011—2015 2005—2012 2005—2012 2013—2016 2013—2016
L. pol 0.57397%  0.57247F  0.3319™  0.3246™  0.410 7  0.406 0  2.719 47 4.987 27
(0.0392)  (0.0395)  (0.0191)  (0.0192)  (0.0217)  (0.0217)  (0.050 3) (0. 049 8)
uib 0.009 2 -0.008 9 -0.0053  -0.0422**  -0.008 9 -0.0308  0.022 9™ -0.177 1%
(0.0120)  (0.0775)  (0.0035)  (0.0138)  (0.0057)  (0.0338)  (0.0049) (0.017 3)
fin 0.019 1 0.017 6 0.007 1 0.001 6 0.019 1 0.018 8 0.092 17 -0.098 4%
(0.0166)  (0.0168)  (0.0093)  (0.0095)  (0.0170)  (0.0170)  (0.0255) (0. 025 2)
uib x fin 0. 000 2 0.000 5 0.000 3 0.001 6
(0. 000 9) (0. 000 2) (0. 000 4) (0. 000 2)
p 0.1128 0.112 1 0.181 6™ 0. 188 9™ 0.126 7 0.121 7% 4.742 07 27.379 0™
(0.0764)  (0.0764)  (0.0708)  (0.0712)  (0.0533)  (0.0534)  (0.0658) (0. 064 3)
& 1.925 9 1.922 5% 0.798 7% 0.790 2%  3.093 8  3.0825  0.819 9™ -2.376 0
(0.0662)  (0.0661)  (0.0275)  (0.0272)  (0.0880)  (0.0876)  (0.0513) (0.049 6)
YES YES YES YES YES YES YES YES
YES YES YES YES YES YES YES YES
N 1 084 1084 1084 1 084 1897 1 897 813 813
R? 0.724 0.724 0.588 0.563 0.614 0.586 0.035 0.003
DEL ok | ok 10% 5% 1% o
3.
(1)
48
200 100 ~200
50 ~100 50
o 7 o



1%

”»

7
(1) (2) (3) (4) (5) (6) (7) (8)
L. pol 0.355 2% 0.341 1™ 0.694 8™  0.690 6™  0.841 0™  0.836 8"  0.564 5  0.557 3%
(0.0373)  (0.0372)  (0.0271)  (0.0272)  (0.0244)  (0.0245)  (0.0516)  (0.0512)
uib -0.001 1  -0.044 6%  —0.004 4 0.061 5 -0.016 1 0.1205 -0.0867  1.899 7*
(0.0034)  (0.0175)  (0.0219)  (0.0709)  (0.0380)  (0.1775)  (0.3151)  (0.9152)
fin 0.029 5 0.013 7 0.019 5 0.023 0 0.023 7" 0.027 3" ~0.008 0 0. 005 8
(0.0287)  (0.0293)  (0.0164)  (0.0169)  (0.0143)  (0.0151)  (0.0325)  (0.0329)
uib x fin 0.000 5* -0.001 4 -0.003 3 ~0.046 4
(0.000 2) (0.001 5) (0. 004 0) (0.019 9)
p 0.160 9%  0.1510™  0.1293*  0.1339* 0.056 1 0.052 7 0.071 6 0.044 4
(0.0743)  (0.0743)  (0.0597)  (0.0597)  (0.0504)  (0.0509)  (0.0834)  (0.0877)
8 5.308 3% 5220 8% 23767 2,360 0% 1.502 1% 1.499 7% 1.984 4% | 953 8%
(0.2808)  (0.2765)  (0.0964)  (0.0961)  (0.0619)  (0.0618)  (0.1331)  (0.1310)
Control YES YES YES YES YES YES YES YES
YES YES YES YES YES YES YES YES
N 605 605 1023 1023 990 990 374 374
R 0.476 0.518 0.746 0.749 0.872 0.873 0. 683 0.691
DRk | ok 10% 5% 1% B
“ ”»
GDP
49
(2)
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8
(1 (2) (3) (4) (5) (6) (7 (8)
L. pol 0.019 6 0.017 8 0.55297%  0.566 6™  0.6957  0.691 8"  0.797 3 0.796 77
(0.066 8) (0.066 7) (0.0399) (0.040 3) (0.033 3) (0.033 3) (0.019 2) (0.019 2)
uib -0.007 2 0.009 1 0.003 2 -0.054 9 -0.020 4 -0.161 4" 0.007 3 0.2453
(0.008 7) (0.047 8) (0.0101) (0.036 4) (0.022 8) (0.092 2) (0.068 6) (0.2022)
fin 0.0150 0.0380 -0.003 2 -0.012 3 0.0217 0.010 7 0.0155 0.020 4
(0.068 7) (0.0739) (0.034 2) (0.034 3) (0.017 4) (0.018 8) (0.012 2) (0.0129)
uib x fin -0.000 2 0.001 2" 0.003 3 -0.006 6
(0.000 5) (0.000 7) (0.002 1) (0.005 2)
p 0.307 8™ 0.334 6™ 0.005 7 0. 006 2 0. 125 4™ 0.133 3% 0. 198 77 0.210 0™
(0.129 7) (0.1307) (0.0822) (0.0820) (0.056 9) (0.057 2) (0.044 8) (0.044 9)
5 9.282 9™  9.140 57  1.096 0 1.076 4% 2,135 17* 2,123 5™ 2,030 3 2.025 77
(0.950 1) (0.938 6) (0.079 6) (0.078 1) (0.100 6) (0.100 0) (0.063 3) (0.063 2)
Control YES YES YES YES YES YES YES YES
YES YES YES YES YES YES YES YES
N 165 165 319 319 759 759 1738 1738
R? 0.049 0.075 0.532 0.435 0.771 0.749 0. 848 0.848
RGN Tt 10% 5% 1% o
(1)
o GDP 1 (2)
50 (p(lt) ’ 51
(finc) . (
) o
2005—2016 271
( 1) [3 » “ ”
“« ”
o
(2) o



(3) .
“« ”
[ ”»
13
»
@ ; .

1 I 2017(8) : 143 — 166.
2 ] 2018(6) : 117 —135.
3 I . 2019(8) : 1 —11.
4 LEE C Y. The differential effects of public R&D support on firm R&D: theory and evidence from multi-country data J .

Technovation 2011 31(5-6) : 256 —269.

5 BARBERA E CURRO C VALENTI G. A hyperbolic model for the effects of urbanization on air pollution J . Applied
mathematical modelling 2010 34( 8) : 2192 —2202.

6 ROMERO-LANKAO P GURNEY K R SETO K C et al. A critical knowledge pathway to low-carbon sustainable futures:
integrated understanding of urbanization urban areas and carbon J . Earths future 2014 2( 10) : 515 —532.

7 IMAM A U K BANERJEE U K. Urbanisation and greening of Indian cities: problems practices and policies J . Ambio
2016 45(4) :442 —457.

L ” N N J. 2013(2) : 16 —22.
J. 2014(6) : 641 —647.
10 . J. 2016( 5) : 817 —828.
11 . I
2016(4) : 531 —550.
12 ALA-MANTILA S HEINONEN J JUNNILA S. Relationship between urbanization direct and indirect greenhouse gas

emissions and expenditures: a multivariate analysis J . Ecological economics 2014 104:129 - 139.

13 ) : I 2014(7) : 86 — 114.
14 . — J.
2015(9) : 23 —27 +80.
15 . . — J. 2016(7) :
86 —92.
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2019( 10) : 15 —27.
. — 285 I 2017
(9):32-38.
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STONE B. Urban sprawl and air quality in large US cities J . Journal of environmental management 2008 86( 4) : 688 —
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air quality in urban areas J . Applied geography 2012 33:94 —106.
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Abstract: Under the fiscal decentralization system urban innovation is one of the essential factors affecting China’s
environmental pollution which has been neglected in previous studies. First this paper analyzes the theoretical mechanism of
the impact of urban innovation and fiscal decentralization on environment pollution and then based on the panel data of 271
prefecture-level cities from 2005 to 2016 it empirically tests the overall and heterogeneous effects of urban innovation level
and fiscal decentralization on environmental pollution by constructing geographic adjacency matrix and economic geography
matrix and using dynamic spatial Dubin model. The results show that during the study period environmental pollution shows
significant “time-dependent” and “spatial spillover” effects in the overall space. The improvement of the level of urban
innovation has an obvious inhibitory impact on environmental pollution and the effect of fiscal decentralization on
environmental pollution is positive but not significant. After alleviating endogenous problems and a series of robustness tests
this conclusion is still valid. At the same time the local government restrains the effect of the environment pollution control
through the intervention of fiscal decentralization on urban innovation. Further study also finds that there are significant
differences in the impact of urban innovation level and fiscal decentralization on environmental pollution in different innovation
poles different time and space nodes different sizes and different levels. The findings may provide some marginal empirical
support for optimizing urban innovation and fiscal decentralization expenditure structure and promoting the coordinated
development of China’s economy and environment.

Key words: urban innovation; fiscal decentralization; environmental pollution; dynamic spatial Dubin model;

innovation pole; cooperative treatment



