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Energy type Coal (ton) Natural gas (m°) Power Liquefied petroleum gas

Conversion factor 0.7146 1.3300 1.2290 1.7143
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Variables

L.GTFP
ECU
GOV
HUM
MAR
PRO
ROA
MES
LMSEG
MSEG
AR (1)
AR (2)
Hansen test

Zeria
Constant

N

Note: T statistics are put in parentheses, *p < 0.1, ™

Eastern region

Central—western regions

)
GTFP

1.273"
(269
0.257
(1.41)

-2697""

(-3.10)
-0.093
(-0.45)
-1.955
(-122)
10.759
(1.17)
0.134
(1.39)
-0.254
(-1.04)

-1.74
[0.081)
077
[0.439)
290
[1.000]
064
1.436
0.67)
110

2]
MSEG

0005
©.71)
-0.042
(-0.30)
-0.001
(-0.07)
-0.101*
(-2.04)
-0.072
(-022)
0005
(1.62)
0,048
@51
0353
@01

-2.44
[0.015]
-1.02
0.309]
6.19
[1.000]
1.91
0057
051
110

0 < 0.05,

©)
GTFP

0622"
(1.93)
0.265
(1.30)
-8.965™"
(-3.00)
0592+
(2.86)
-0.689
(-0.29)
-5.146"
(-2.38)
0.065
(0.64)
0.246
0.93)

4652
(1.49)
-1.12

[0.262)
-0.98

0.326]

136

1.000]

-4.769"*
(-351)
110

0 < 0.01: Z values are put in [].

@
GTFP

0711
(23.65)
-0.030™"
(-3.20)
1144
(-9.25)
-0.018
(-0.52)
-0263"
(-1.78)
2573"
(1.82)
0.008
0.70)
-0.102**
(-2.79

-1.63
[0.126]
1.43
[0.154]
17.10
(0.516]

0552"
(1.93)
209

5)
MSEG

0006
(3.23)
0018
0.66)

0010
(2.15)
-0.043
(-2.30)
-0.181
(-0.76)

0003
(2.89)

0033"
.70

0478

(10.46)

2,04
0.041]
076
0.450]
12.80
[0.172)

-0.091*
(-1.74)
209

6
GTFP

0783
(30.04)
-0.017*
(-2.08)
-0.378"
(-4.13)
-0.030
(-0.93)
0.284
(1.63)
-0.949
(-0.30)
0015
(2.66)
0.024
(0.35)

-1.990"
(-2.36)
-1.62
[0.106]
1.42
[0.155]
16.28
[1.000]

0.094
(0.43
209





OPS/images/fenvs-09-763945/fenvs-09-763945-t008.jpg
Variables oLs FE RE SYS-GMM DIFF-GMM

(U] @ @ @ 6
LGTFP 0.798™ 0.468"
(30.90) (21.96)
SF -0012"* -0.0000327 -0.008" -0.013" -0.021
(-3.48) (-001) 1.72) (-7.52) (-12.56)
Gov 2563 -0.149 1354 -0.702"" 0223
(-15.65) (-0.49) (-6.09) (-7.04) (2.99)
HUM 0069 0.068" 0.104" -0.022"" -0.031"
3.35) @11) @72 (-4.29) (-4.66)
MAR 0.274" 0439 0447 0.805™ 1198
(1.84) (2.42) (.67 (15.65) (20.94)
PRO 0812 -0.861 0.058 0690 2359
(1.06) (-064) (0.05) (1.31) (2.33)
ROA 0055 0056 0060 0003 -0.002
8.01) 4.93) ©.10) 0.62) (-0.49)
MES 0332 -0.027 0.039 -0.044 -0.072
@51 (-038) (0.54) (-1.19) (-359)
AR (1) -1.98 -1.96
[0.048) 0.050)
AR (2) 1.26 1.42
0.209] (0:261)
Hansen test 27.56 25.34
[0.968] [0.989)
Constant -0963* -1.703 1,683 -0.155"*
(~4.40) (-6.21) (-6.58) (-4.93)
N 360 360 360 330 300

Note: T statistics are put in parentheses, "p < 0.1, *'p < 0.05, **p < 0.01: Z values are put in [].
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Variables

LGTFP
SF

Gov

HUM

MAR

PAOC

ROA

MES
Lmseg
MSEG

AR (1)

AR (2)
Hensen test

Zeria
Constant

N

Note: T statistics are put in parentheses, *p < 0.1, *'p < 0.05,

National region

Eastern region

Central - western regions

GTFP
™)

0708
(30.90)
-0013"
(-752)
-0702"
(-7.04)
~0022"
(-4.29)
0805
(15.65)
0690
(1.31)
0.003
(062
-0.044
(-1.19)

-198
[0.048)
1.26
[0.209)
27.56
[0.968]
328
-0.155"
(-4.93)
330

MSEG GTFP
@ ®)
0788
(72.31)
0,002 -0013"*
(5.00) (-7.98)
0019 —0.742"
2.29) (-11.61)
0,024 0,039
(-10.16) (-3.02)
0.009 0843
(1.06) (10.04)
0585 0921
(0.85) (1.25)
0005 0.000
6.89) (©0.14)
0026 -0.006
©.75) (-0.13)
0375
(@321)
-0.936"*
(-4.35)
-2.82 -1.99
0.008] 0.047)
-0.80 1.32
(0.424) 0.186]
25.24 26,07
[0.615] [0.974)
022 201
0164 -0.001
8.30) (-002)
330 330

GTFP
@

0.435"
(1.69)
-0.156
(-0.78)
-5.016
(-1.39)
-0.267
(-0.39)
3213
©.76)
4.745
031
-0.020"
(-223)
-0.435
(-0.50)

-1.05
0.295)
055
[0584)
561
[1.000

2.787
(0.45)
110

MSEG
©®)

~0.001
(-023)
0.089
(1.27)
-0.015"
(-189)
-0.068
(-021)
0.100
©27)
0.004
(0.66)
0042
(6.55)
0454
3.42)

-1.66
0.007)
-0.66
[0.508)
6.49
[0.999)

0.170
051)
110

0 < 0.01: Z values are put in [].

GTFP
©

2530
(1.82)
0504
©.71)
10.666
(0.88)
-1.817
(-0.79)
16.316
(0.90)
75.891
(0.65)
-0372
(-1.03)
0.908
(1.59)

-45.207
(-088)
0.40
[0.688)
-0.66
[0.507)
209
1.000)

-1.361
(-0.77)
110

GTFP
m

0832
©7.18)

=0.027**

(-9.36)

-1.194™

(-7.25)
-0019
(-0.85)
0238*

(1.99)
3.188"
@234)
0016
(3.40)
0.028
©051)

-1.61
[0.107)
1.38
[0.169)
16.97
[0201)

0.546"*
(531)
209

MSEG
®

0,002
(3.44)
0037
(289
-0019"*
(-6.85)
0023
(1.76)
-0.156
(-030)
0.002"
(1.67)
0011
(0.95)
0.158"
@®.07)

202
0.043)
-0.41
[0.681)
15.36
[1.000]

0119
5.76)
209

GTFP
©

0507
(©.88)
-0.020"
(-2.55)
-1.524"
(-5.28)
0074
(-2.88)
0.837
@.13)
5104
@.74)
0,041
5.24)
0029
(0.38)

0717
(-2.48)
-1.65
[0.100]
1.41
0.159)
14.05
[0.828)

0334
(1.37)
190
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DMU

Beiing
Tianjin
Hebei
Shanxi
inner Mongolia
Liaoning
Jiin
Helongiang
Shanghai
Jiangsu
Zhejiang
Anhui

Fujan
Jiangxi
Shandong
Henan
Hubei
Hunan
Guangdong
Guangxi
Hainan
Chongaing
Sichuan
Guizhou
Yunnan
Shaanxi
Gansu
Qinghai
Ningxia
Xinjang
Mean

1-TE

1.000
0.947
0.485
0.344
0.720
0.464
0.505
0.541
1.000
0.872
0.641
0.502
0.672
0512
0.720
0.503
0.561
0.661
1.000
0.509
0.697
0.506
0512
0.362
0.404
0473
0.378
0.311
0.267
0.333
0577

1-PTE

1.000
0.957
0.526
0.367
0.732
0.489
0.534
0.555
1.000
1.000
0.676
0.522
0.696
0.635
0.909
0.538
0.584
0.590
1.000
0.535
1.000
0.533
0.539
0.429
0.433
0.493
0.446
1.000
0.673
0.377
0.656

1.000
0.990
0.921
0.938
0.985
0.950
0.946
0973
1.000
0.872
0.948
0.963
0.966
0.956
0.793
0.934
0.961
0951
1.000
0.950
0.697
0.949
0.949
0.843
0.932
0.960
0.846
0.311
0.397
0.884
0.892





OPS/images/fenvs-09-763945/fenvs-09-763945-t002.jpg
Variables

Financial development
Urbanization

Industrial structure
Openness

o®

v

Constant term

Log function value
LR test

Note: T statistics are put in parentheses, *p < 0.1, *'p < 0.05,

Labour input slack

39,974,084
(0.348)
27570503
(4.959)
-12.179611
(-0.841)
76,642,006
(-5.119)
23,400.543"*
(8.926)
090,311,339
(56810)
-138.85609"
(-3.662)
-0.1967
30668914

< 0.01.

Capital
stock input slack

62800353
(1.592)
12,061.05"
(@1.257)
-1,359.0588
(-1.402)
-9,408.2617*
(-17.428)
168,382,550
(168,379,690.000)
0.85,452,375™
(76.185)
-3,014.0564""
(-5.061)
-0.3618
32348504

Energy consumption input
slack

1,058.7633"**
(3.268)
-2,815.4045™
(-29.867)
-1,165.9285"
(-4.470)
-1,183.8227*
(-2.304)
27,400,435™"
(27,377,432.000)
0.90,873,159"**
(137.123)
1731.6898"
(2.766)
664,320,000
447.6203"
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Variables RE FE SYS-GMM DIF-GMM
(U] @ ® “@ ©® ©
LGTFP 0962 0803 0537 0.439"
(397.42) (53.28) (233.41) (21.35)
ECU -0.004 -0.001 ~0.007"** -0.008"* -0.053" -0.032"""
(-0.83) (-0.11) (-15.75) (-362) (-65.19) (-3.59)
GOV -1.205"" -0.154 -0.496"" 0230
(-6.22) (-057) (-6.67) (1.57)
HUM o112 0.067" 0,008 -0.030""
(4.00) .07 (127 (-7.81)
MAR 0.466"* 0.437" 0685 1.285""
(@78 (2.43) (12.30) (7.93)
PRO 0.186 -0.841 0.468 2972+
©17) (-0.69) (1.07) @37
ROA 0,061 0056 -0.005 -0.000
(6.26) (4.98) (-158) (-0.00)
MES 0016 -0.027 -0.033 -0.132"
©0:22) (-0.39) (-1.22) (-5.28)
AR (1) -1.98 -1.93 -1.82 —1.87
[0.048) [0054] 0.069] [0.061)
AR (2) 1.26 1.22 119 091
[0.207) [0224) [0.233] (0.361]
Hansen test 28.70 2461 26.84 26.01
[0.991) (0989 10.997) [0.986]
Constant -1.900"* —1.691 0.022* 0,497
(-8.79) (-7.30) (16.81) (-8.76)
N 360 360 330 330 300 300

Note: T statistics are put in parentheses, *p < 0.1, *'p < 0.05,

'0 < 0.01; Z values are put in [l.
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Variables

LGTFP
ECU

GOV

HUM

MAR

PRO

ROA

MES
LMSEG
MSEG

AR (1)

AR (2)
Hansen test

Zeria
Constant

N

Note: T statistics are put in parentheses, *p < 0.1, ™

SYS-GMM DIFF-GMM
) @ ©) @) 5) 6
GTFP MSEG GTFP GTFP MSEG GTFP
0.803"** 0529 0439 0.380"
(53.28) (@5.79) (21.35) (14.95)
-0.008"" 0,002 -0.030"" -0.082""" 0,005 -0.036™"
(-3:62) 3.26) (-5.64) (-359) (@.70) (-6.50)
-0.496"" 0.009 1187 0.230 01117 0511
(-6.67) (1.08) (-14.45) (1.57) (4.09) (5.81)
0008 -0.013"" 0,083 -0.030"* -0.036™" 0,065
(.27 (-7.66) 8.42) (-781) (-23.47) (-4.33)
0,685 ~0.017* 05647 1.285 0.067" 1325
(12.30) (-1.66) (7.38) (7.93) @78) (20.18)
0.468 0207 -0.759" 2972 0367 5.045™
(1.07) (7.33) (-1.99) @37) (1.22) @.22)
-0.005 0,003 -0.010* -0.000 0,007 -0.006
(-1.58) (3.68) (-2.03) (-000) 6.13) (-0.94)
-0.033 0,026 0085 0,182 0.023** -0.106"
122 (6.66) @78) (-5.28) (7.85) (-2.59)
0146 0235
(13.46) (11.06)

-0310"* —1.183"
(-2.69) (-4.23)
-1.93 -233 -1.85 -1.87 252 -1.86
[0.054] 0.020] [0.064] 0061 0012 0.063]
1.22 -089 101 091 -1.23 092
[0.224) [0.373) (0.315) (0361 [0.218] 0.360)
2461 27.37 26.74 26.01 2323 2662
[0.989] [1.000] [1.000] [0.986] [0918) [0.184]
207 314
-0.497"* 0.118 0,961
(-8.76) ©.41) (-1259)
330 330 330 300 300 300

0 < 0.05,

0 < 0.01: Z values are put in [l.
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DMU

Beiing
Tianjin
Hebei
Shanxi
inner Mongolia
Liaoning
Jiin
Helongiang
Shanghai
Jiangsu
Zhejiang
Anhui

Fujan
Jiangxi
Shandong
Henan
Hubei
Hunan
Guangdong
Guangxi
Hainan
Chongaing
Sichuan
Guizhou
Yunnan
Shaanxi
Gansu
Qinghai
Ningxia
Xinjang
Mean

3-TE

1.000
0.866
0.591
0.387
0.621
0.553
0.534
0.574
1.000
1.000
0.715
0.542
0.709
0.505
0.835
0576
0615
0.626
1.000
0.504
0.412
0.532
0.591
0.343
0.416
0513
0.336
0.196
0.180
0.333
0.587

3-PTE

1.000
0.978
0.631
0.498
0.707
0.596
0.674
0.720
1.000
1.000
0.753
0.633
0.791
0.652
0.926
0.620
0.679
0.706
1.000
0.642
1.000
0.676
0.639
0.578
0.574
0.630
0.613
1.000
0.788
0.620
0.741

1.000
0.885
0.936
0.777
0.877
0.926
0.792
0.797
1.000
1.000
0.950
0.857
0.896
0.775
0.902
0.928
0.906
0.886
1.000
0.786
0412
0.787
0.924
0.593
0.725
0813
0.549
0.196
0.229
0.641
0.792
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Variables

GTFP
ECU
GOV
HUM
MAR
PRO
ROA
MES
MSEG

360
360
360
360
360
360
360
360
360

Mean

0.587
4.719
0222
8.800
0.708
0.0106
3936
0177
0.0266

Sd

0.241
3.556
0.0962
0.980
0.106
0.0230
2267
0.163
0.0248

min

0.139
0563
0.0837
6.594
0440
0.000172
0.000167
6.22¢-06
0.00518

max

21.56
0.627
12.50
0.899
0.160
10.94
1.438
0.271

VIF

1.87
150
313
1.83
232
1.94
1.70
1.08
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1)

Desulfurization
equipment

Inspillover -0.0167**

(0.0060)
Firm controls Y
Firm FE Y
Year FE Y
Observations 4931
R-squared 0.8957

@)

Processing equipment
of waste gas

00224+
(0.0032)
¥
b
Y
20545
0.8446

3)

Processing equipment
of wastewater

-0.0258*+
(0.0020)
Y
Y
¥
47,368
09052

4)

SO, removal
rate

00010
(0.0012)
b
Y
%
17,512
0.5713

)

Energy efficiency

00108*
(0.0064)
Y
¥
Y
30,369
0.7183

Notes: firm-level controls include Inage, s

n the same with the outcomes in Table 7.

. levity, finance, export, and HHL All standard errors in parentheses are clustered at the firm level.*, **, and *** represent the significance level of
SO0 S0 st S0 remectimie Wt idac emidiinciad exfioatiie wilhont & i onritedls: "The dlinikexnoes som
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Variables

treat'time
Constant

Observations
R-squared
Number of cities
City FE

Year FE

Note:

Growth type Mature Declining Regenerative
™) @ ©®) “@ 5) ©) (U] ®

ECS ECI ECS ECI ECS ECI ECS ECI
02778 -0.0063*** -0.0366 -0.0068"** -0.4150"* -0.0114** -0.2595"* -0.0010
(0.0537) (0.0016) (0.0303) (0.0008) (0.0404) (0.0013) (0.0524) (0.0016)
3.7904* 0.0124* 3.76656"* 0.0113** 3.8687** 0.0125"* 3.9087** 0.0133***
0.0275) (0.0008) (0.0257) (0.0007) (0.0251) (0.0008) (0.0266) (0.0008)
2,486 2,486 3,084 3,084 2,611 2,611 2,487 2,487
0.732 0.501 0.713 0.520 0.725 0.493 0.725 0.516
181 181 229 229 191 191 181 181
Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes

<0.001, *'p < 0.01, *p < 0.05, Standard errors in parentheses.
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Variables

treat'time
Constant

Observations
R-squared
Number of cities
City FE

Year FE

Note:

<0.001, *'p < 0.01,

Eastern Central Western
) @ @®) @ ®) ©
ECS ECI ECS ECI ECS ECI
-0.2174* -0.0086*** -0.1361"* -0.0027*** 0.0331 -0.0045***
(0.0419) (0.0014) (0.0381) (0.0007) (0.0559) (0.0014)
4.2961* 0.0161*** 3.4530** 0.0086** 3.3686"* 0.0084***
(0.0349) 0.0012) (0.0368) (0.0007) (0.0851) (0.0014)
1,357 1,357 1476 1,476 950 950
0.722 0.602 0.699 0.506 0.671 0.388
9 99 108 108 73 73
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes

' < 0.05, Standard errors in parentheses.





OPS/images/fenvs-10-910454/math_4.gif
ECLs = Po + Py InGOFy; + B, - InFinDevy; + P, - InR & Dy + Py
NPT, 4B, Xu+ 6y I





OPS/images/fenvs-10-901721/fenvs-10-901721-t007.jpg
Variables ) @
ECS ECI
pre5 0.0995" 0.0033
(0.0514) (0.0013)
pred. 0.1168" 0.0027
(0.0646) (0.0017)
pre3 0.0998 0.0023
(0.0645) (0.0017)
pre2 0.0536 0.0009
(0.0647) (0.0017)
current 0.0123 -0.0003
(0.0647) (0.0017)
post1 -0.0456 -0.0016
(0.0645) (0.0017)
post2 -0.0828 -0.0032*
(0.0646) (0.0017)
post3 -0.0387 -0.0066"*
(0.0647) (0.0017)
post4 0.0020 -0.0073"
(0.0645) (0.0017)
posts 0.0203 -0.0079*
(0.0647) 0.0017)
Constant 36963 0.0091***
(0.0309) (0.0008)
Observations 3783 3783
R-squared 0.693 0.498
Number of cities 280 280
Gity FE Yes Yes
Year FE Yes Yes
Control variables Yes Yes

Note: ***p < 0.001, *'p < 0.01,

*n < 0.05, Standard errors in parentheses.
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Variables

treat‘time
INECO

IND

FDI

RI

EG

nGTI
Constant
Observations
R-squared
Number of cities
City FE

Year FE
Control variables

) @ [€) @
ECS ECI ECS ECI
-0.1055"* -0.0068"* -0.0795** -0.0046"
(0.0248) (0.0006) (0.0250) (0.0006)
02906™*  -0.0065™"
(0.0366) (0.0009)
-0.0413* -0.0002
0.0186) (0.0005)
-05599"*  0.0706"*
0.1612) (0.0041)
-0.0193* 0.0017**
©.0112) (0.0003)
10758"*  -0.0205"
(0.3709) (0.0093)
0.1005™* 0.0008**
0.0127) (0.0003)
3.7350" 0.0104" 0.7205" 0.0698"*
(0.0236) (0.0006) (0.3553) (0.0090)
3783 3,783 3,783 3,783
0.692 0.492 0.708 0.552
280 280 280 280
Yes Yes Yes Yes
Yes Yes Yes Yes
No No Yes Yes

Note: No control variables were added in columns (1) (2), and control variables were
added in columns (3) ().
s < 0.001, **p < 0.01, *p < 0.05, Standard errors in parentheses.
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Variable

InGTI

RI

InECO
FDI

EG

IND
Mean VIF

VIF

267

23
228
1.92
1.16
1.01
1.89

ANIF

0.374239

0.43394
0.437717
0.520757
0.859841
0.992929
0.603237
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Variables

InECO
IND
FDI

RI

EG
InGTI

= ne 0,001, ** p< 0.01, * p< 0.05.

InECO

1

-0.016
0.499"*
0614
0.339
0713

RD

1
0.210"*
0671

EG

1
0.281

InGTI
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Variable

InECS
ECI
INECO
IND
FDI

RI

EG
InGTI
PE
RSP
RD

N

3082
3982
3982
3982
3982
3982
3982
3982
3982
3082
3982

Mean

4.3976
0.0191
10.5145
1.3129
0.0638
1.3940
0.0052
5.3923
0.1653
0.2671
43.8911

S.D

1.2156
0.0258
0.6800
0.4748
0.1490
1.2309
0.0021
1.4391
0.2823
0.1936
13.6170

1.8473
0.0007
9.0755
0.4988
0.0001
0.1536
0.0017
1.0986
0.0000
0.0106
17.5000

Max

6.9523
0.1224
11.8656
26592
0.7363
5.2912
0.0105
6.6120
1.3657
0.7482
72.2000

Note: This table shows the sample size (N), mean, standard deviation (S.D), minimum
(Min), and maximum(Max) values for 280 cities from 2006 to 2019.
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Variable

Control variable

Mechanism
variable

Energy consumption scale
Energy consumption intensity
Economic development
Industrial structure

Foreign direct investment
R&D intensity

Environmental governance

Green technology innovation

Pollutant emission
Rationalize the structure of
production

Resource dependence

Symbol Measurement

INECS  Total energy consumption

ECl The ratio of total energy consumption to GDP

INECO  GDP per capita

IND The ratio of secondary industry output to tertiary industry output

FDI The ratio of foreign direct investment to GDP

RI The ratio of science and technology expenditure to public finance
expenditure

EG The frequency of environmental words in local government work
reports

INGTI Number of green patent appiications

PE Combined Pollutant emission index

RsP Industrial structure rationalization index

RD Percentage of employees in the secondary industry

Source

China city statistical yearbook

Prefectural government work
report

National intellectual property
database

Manual calculation

China city statistical yearbook
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Variables

2007

2008

2009

2010

2011

Constant
Observations
R-squared
Number of cities

City FE
Year FE

Note:

<0.001, *'p < 0.01,

)
2006-2012

00163
(0.0293)
0.0075
(0.0255)
0.0077
(0.0429)
0.0111
(0.0343)
-0.0397
(0.0250)
37327
(0.0170)
1,870
0450
280
Yes
Yes

@ ® @ ®)
2006-2011 2006-2010 2006-2009 2006-2008
00155 00133 0.0056 00061
(0.0296) (0.0289) (0.0201) (0.0302)
0.0034 0.0006 -0.0063
(0.0246) (0.0245) (0.0269)
-0.0065 0.0053
(0.0415) (0.0383)
00103
(0.0353)
20753 2.0004" 1.7476 0.0689
(0.6900) (0.8928) (1.3680) (1.7280)
1,599 1,326 1,053 782
0415 0335 0281 0303
280 280 280 280
Yes Yes Yes Yes
Yes Yes Yes Yes

' < 0.05, Standard errors in parentheses.
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Variables

treat'time
Constant

Observations
R-squared
Number of cities
City FE

Year FE

Note:

<0.001, *'p < 0.01,

Low carbon pilot Twelfth five-year plan Action plan
) @ @) @ ®) Q)
ECS ECI ECS ECI ECS ECI
-0.1020"** -0.0066*** -0.1117* -0.0105"* -0.0910** -0.0069"**
(0.0281) (0.0007) (0.0384) (0.0011) (0.0319) (0.0009)
3.7361* 0.0104** 3.7415™ 0.0105** 3.7698" 0.0109"**
(0.0238) (0.0006) 0.0270) (0.0007) (0.0207) (0.0006)
2,968 2,968 2,147 2,147 2,716 2,716
0.694 0.487 0.759 0.546 0.669 0.503
280 280 280 280 280 280
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes

' < 0.05, Standard errors in parentheses.





OPS/images/fenvs-10-910454/math_6.gif
A = &+ piYises + 8

- -
+ ;5.,@.,,, + YAy te ©





OPS/images/fenvs-10-910454/inline_8.gif
B,





OPS/images/fenvs-10-910454/inline_7.gif





OPS/images/fenvs-10-910454/inline_6.gif
GDP;






OPS/images/fenvs-10-910454/inline_5.gif
GRNM;;





OPS/images/fenvs-10-910454/inline_49.gif





OPS/images/fenvs-10-910454/inline_48.gif





OPS/images/fenvs-10-910454/inline_47.gif





OPS/images/fenvs-10-910454/inline_46.gif





OPS/images/fenvs-10-910454/math_1.gif
— mean(K.)
Std(K.)

[0





OPS/images/fenvs-10-910454/inline_9.gif
b,





OPS/images/fenvs-09-763945/inline_77.gif





OPS/images/fenvs-10-906921/fenvs-10-906921-t006.jpg
Experiment x
post

cons

Control

Year

City

Province x Year
N

AdiR?

Gfpe

All resource-based
city

0.091*** (0.031)

—1.412*** (0.266)
Yes
Yes
Yes
No
1,539
0.235

Growing resource-based
city

0.582*** (0.173)

-0.228 (0.875)
Yes
Yes
Yes
No
172
0.463

Mature resource-based
city

0.071* (0.042)

-0.919** (0.236)
Yes
Yes
Yes
No
851
0.143

Declining resource-based
city

0.012 (0.067)

-2.698"* (0.503)
Yes
Yes
Yes
No
3156
0.451

Renewable resource-based
city

0.126*** (0.049)

-1.312** (0.293)
Yes
Yes
Yes
No
201
0.637
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Experiment x post
cons

Control

Year

City

Province x Year
N

AdjR?

Gtfpe

1.156™ (0.627)
-0.682 (0.816)
Yes
Yes
Yes
Yes
3,19
0.428
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v x post

Experiment x post

cons

Control

Year

City

N

Adj-R?

F value of the first stage

First stage regression

Experiment x post
0049 (0.001)
0517 (0.329)
Yes
No
Yes
3815
0382
28531

Second stage regression

Gtfpe
0.136"* (0.040)
—1.721* 0377)

Yes
No
Yes
3815
0.167
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Gfpe

Experiment x post 0.912" (0.437)
cons -1.938" (1.132)
N 3,815
Adj-R? 0419
Note: The values in parentheses are standard errors. **, **, and * represent the

significance levels of 1, 5, and 10%, respectively.
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Variable

Gtfpe
SO,
Smoke
Effluents
indensity
Structure
Inpgdp
ininnova

Observation

3815
4,106
4,106
4,106
4,106
4,106
4,106
4,106

Mean

0.963
5.587
3.198
0711
5.648
0.421
8.406
3.691

Std.dev

0.412
5.725
11.682
0916
0.809
0.102
0.719
1.682

Minimum

0.237
0.001
0.003
0.001
1.662
0.075
6.013
0.000

Median

0.891
4126
1.826
0.0.453
5812
0.424
8415
3.506

Maximum

6.217
68.303
511.372
9.061
7.513
0.853
13.782
10.693





OPS/images/fenvs-10-902651/math_1.gif





OPS/images/fenvs-09-763945/inline_72.gif
Ay





OPS/images/fenvs-10-906921/fenvs-10-906921-t001.jpg
Variable

Green total factor energy efficiency
Population density

Industrial structure

Per capita GDP

Total energy consumption

Sulfur dioxide emission

R&D and innovation capabilty

Symbol

Gtfpe
Density
Structure
pgdp
Energy
502
Innova

Measurement

Calculated by the SBM Maimauist Luenberger index method
Obtained by dividing the city's population by the administrative area
Proportion of the added value of the secondary industry in the regional GDP
The city's GDP is divided by the city's total population

Obtained by using night light data simulation measurement

Representative pollutant emission level

Number of invention patents represents the city's R8D and innovation abilty

Source

CESY
cusy
Cusy
cusy
NOAA
CESY
SIPOC

Note. CESY, China Energy Statistics Yearbook; CUSY, China Urban Statistical Yearbook; NOAA, National Oceanic and Atmospheric Administration; SIPOC, State Intellectual Property

Office of China.
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Panel unit root test: Summary

Series: CIRCULAR_MAT_USE
Sample: 2000-2018
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on AIC: 0 to 1
Newey-West automatic bandwidth selection and Bartett kernel
Method
Null: Unit root (assumes common unit root process)
Levin, Lin and Chu t*
Null: Unit root (assumes individual unit root process)
im, Pesaran and Shin W-stat
ADF - Fisher Chi-square
Panel unit root test: Summary
Series: PATENTS_RECYCL
Sample: 2000-2018
Exogenous variables: Individual effects
Automatic selection of maximurm lags
Automatic lag length selection based on AIC: 0 to 1
Newey-West automatic bandwidth selection and Bartett kernel
Method
Null: Unit root (assumes common unit root process)
Levin, Lin and Chut*

Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat
ADF —Fisher Chi-square

Source: own calculation with E-views 17,

Statistic

-11.3076

-2.62859
99.0003

Statistic

-6,21932

-3,17032
73,3251

Prob.**

0.0000

0.0043
0.0003

Prob.**

0.0000

0,0008
0,0000

Probabilties for Fisher tests are computed using an asymplotic Chi-square distribution; All other tests assume asymptotic normaiiy.

Cross-sections

28

28
28

Cross-sections

23

23
23

168

168
168

279

279
279
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PATENTS_RECYCL (no./year) CIRCULAR_MAT_USE (%)

Mean 13.69442 8.604464
Median 5.690000 7.050000
Maximum 141.6600 29.90000
Minimum 0.000000 1.200000
Std. Dev 22.80575 6.240428
Skewness 3.284577 1.107409
Kurtosis 14.49111 3.875991
Jarque-Bera 2,627.990 52.94595
Probability 0.000000 0.000000
Sum 4,929.990 1927.400
Sum Sq. Dev 186716.7 8,684.276
Observations 360 224

Source: own calculation with E-views 11,
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Variable Coefficient Std. Error t-Statistic Prob

c 1.330356 0.097114 13.69888 0.0000
LOG(PATENTS_RECYCL(-2)) 0.294839 0.032221 9.150648 0.0000
Dummy EURO 0.182807 0.100186 1.824683 0.0697

Source: own calculations.
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Model

Fixed effect model (FEM) (Eq. 4)
Panel OLS

Regression line for Romania
Regression line for Netheriands.
Regression line for Estonia
Regression line for Ireland

Source: own calculation.

Intercept

1.8821

1.4455
0.7396 = (1.8831-1.1435)
3.165 = (1.8831 + 1.2816)
26941 = (1.8831 + 0.811)
0,5162 = (1.8831-1,3659)

Slope

0.0463
0.2968
0.04627
0.04627
0.04627
0.04627

Equation

Yi = 1.8831 + 0.0463'%
Yi = 1.44550 + 0.2968"%
Y_RO = 0.7396 + 0.04627°X,
Y_NL = 3.165 + 0.04627%,
Y_EE = 2.6941 + 0.04627"%
Y_IE = 0.5172 + 0.04627"%
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No. Country

1 Ireland
2 Portugal

3 Romania

4 Greece

5 Cyprus

6 Bulgaria

7 Latvia

8 Lithuania

9 Croatia

10 Slovakia
1 Hungary
12 Czech Rep
13 Malta

14 Sweden

Source: own calculation with E-views 17,

Cross-section effect

-1.3669
-1.1903
~1.1435
-1.0890
-1.0790
-0.9813
-0.7675
-0.5735
-0.4803
-0.3297
-0.1511
-0.1195
-0.0915
0.0143

No.

16
16
17
18
19
20
21
22
23
24
25
26
27
28

Country

Finland
Spain

Denmark
Slovenia

Austria
Germany
Poland
Luxembourg
italy

United Kingdom
Estonia

Belgium

France
Netherlands

Cross-section effect

0.0823
0.1268
0.1338
0.1760
0.2107
0.3051
0.3250
0.6579
0.6940
0.7577
0.8110
0.8162
0.8276
1.2816
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Correlated random effects —hausman test

Test cross-section random effects
Test Summary
Cross-section random

Cross-section random effects test comparisons
Variable
LOG(PATENTS_RECYCL(-2)

Source: own calculation using E-view 11.

Fixed
0.039366

Chi-Sg. Statistic
10.851089

Random
0.078607

Chi-Sq. d.f
1

Var (DIff)
0.000142

Prob
0.0010

Prob
0.0010
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Estimated
coefficient/statistical test

Estimation Method
C (intercept)

X, = LOG(PATENTS_RECYCL(-2)
t-Statistic for C coefficient
t-Statistic for X; coefficient
Probabilty of null hypothesis for G
Probabilty of null hypothesis for X,
R-squared

SSR

Root MSE

F-statistic

Probabilty (F-stat)

Cross-sections included

Periods included

Total observations

Source: own calculation ueing E-view 11

Model

Panel OLS

Panel Least Squares
1.4455
0.2968
19.459
9.1585
0.0000
0.0000
0.31429
78.3420
0.6507
83.879

0.000
28
8
185

Panel
with random effects

Panel EGLS (Cross-section random effects)
1.763137
0.078607
14.35009
2.646272

0.0000
0.0088
0.034869
12.430
0.259217
6.6115
0.0109
28
8
185

Panel
with fixed effects

Panel EGLS (Cross-section weights)
1.883095
0.046268
99.34532
4.525619

0.0000
0.0000
0.990167
9.97
0.232211
561.02
0.000
28
8
185
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Variable

Yi
Xe
EURO

Source: own compilation.

Indicator

Dependent Variable—Circular material used rate
Independent variable —Patents
Dummy variable

Notation used

CIRCULAR_MAT_USE
PATENTS_RECYCL
EURO

Variables
inside the model

LOG(CIRCULAR_MAT_USE)
LOG(PATENTS_RECYCL(-2))
EURO
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Source: own calculation with Eurostat 2020 data.
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Source: own calculation with Eurostat 2020 data.
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Variables

treat'time
Constant

Observations
R-squared
Number of cities
Gity FE

Year FE

Control variables

Note: ***p < 0.001

(U] @ ®)

PE RSP RD
-0.1504" -0.0028 -1.8970"
(0.0758) (0.0054) (0.3558)
45158 06189 22,6995
(1.0780) (0.0770) (5.0565)
3,783 3783 3783
0009 0.041 0251
280 280 280
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes

* < 0,07, *p < 0.05, Standard errors in parentheses.
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Variables

2007

2008

2009

2010

2011

Constant
Observations
R-squared
Number of cities

City FE
Year FE

Note:

<0.001, *'p < 0.01,

)
2006-2012

0.0010
(0.0008)
-0.0003
(0.0003)

0.0010
(0.0011)
-0.0008
(0.0013)
-0.0007
(0.0005)

00303

0.0112)
1,870
0.132

280
Yes
Yes

@ ® @ ®)
2006-2011 2006-2010 2006-2009 2006-2008
0.0008 0.0007 0.0005 00007
(0.0007) (0.0007) (0.0007) (0.0006)
-0.0004 -0.0004 -0.0000
(0.0003) (0.0003) (0.0007)
0.0009 0.0004
(0.0011) (0.0007)
-0.0010
(0.0013)
0.0248"* 00221 0.0240"* 00131
(0.0093) (0.0075) 0.0072) (0.0200)
1,599 1,326 1,053 782
0089 0,063 0052 0057
280 280 280 280
Yes Yes Yes Yes
Yes Yes Yes Yes

' < 0.05, Standard errors in parentheses.
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Variables (1) AP

AP

AR

PIAP 0212 (0.07)
LAP 0369 (0.02)
DAR

SNAR

ROA 0086 (0.02)
LEV 0215 (0.01)
SIZE ~0.009"** (0.00)
FA -0.004* (0.00)
DDR 0001 (0.00)
N 11,915

R®

Kieibergen-paap rk LM statistic 308,65 (0.000)
Kleibergen-paap rk Wald F statistic 233.32 (11.59)

Hansen J statistic

(2 AR

0.468"* (0.01)
0.380"* (0.03)
0.135"* (0.02)
0.088" (0.01)

0007 (0.00)

-0.010"* (0.00)
-0.002 (0.00)

16,426

716.74 (0.000)
1027.75 (11.59)

Note: LM and F parentheses report critical values at the 15% level. Hansen shows the p value in parentheses.

(3) SGR

0.192*** (0.03)

1.598*** (0.04)
0.031** (0.01)
0.020"** (0.00)
-0.006* (0.00)
-0.046""* (0.00)
11,915
0.543

2.186 (0.139)

(4) SGR

-0.109** (0.02)

1.698** (0.03)
0.100** (0.01)
0.011™* (0.00)
.007*** (0.00)
-0.048"* (0.00)
16,426
0575

1.265 (0.261)
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Variables

LSGR

ROA
LEV
SIZE
FA
DDR
_cons
N

R?
Code
Year
AR (1)
AR (2)
Hansen

Substitution argument Substitution dependent variable DIFF-GMM
(1) SGR (2 SGR (3) SGR1 (4) SGR1 (5) SGR (6) SGR
0514 (0.25) 0640 (0.07)
0.005"* (0.00) 0.046" (0.02) 0.113" (0.05)
-0.004°(0.00) -0.024"(0.01) 0,401 (0.13)
1,552 (0.02) 1.529" (001) 1,545 (0.05) 1.805™" (0.05) 1632 (0.07) 1705 (0.07)
0054 (0.00) 0,055 (0.00) -0011 0.02) 0012 (0.01) 0,009 (0.03) 0096 (0.02)
0,025 (0.00) 0.023™* (0.00) 0.067*** (0.00) 0.070"" (0.00) 0049 (0.00) 0.034"** (0.00)
-0.010"* (0.00) 0,009 (0.00) 0.003 (0.00) 0.002 (0.00) -0.001 (0.00)
0052 (0.00) 0053 (0.00) -0.082""" (0.00) -0.117** (0.01) -0.054"* (0.01) -0.058""* (0.00)
-0.333"* (0.02) 0,292 (0.02) ~1.462" (0.07) -1.492°(0.07)
16,870 20848 16,995 21,075 8,893 12,518
0.493 0508 0130 0134
Control Control Control Control
Control Control Control Control
0010 0000
0.427 0217
0.154 0266

Note: AR (1), AR (2), and hansen test all show p values.
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ROA
LEV
SIZE

FA

DDR
Constant

Code
Year

Large-scale enterprise

(1) SGR (2) SGR
0019 (0.02)
-0.010(0.02)
1.860°** (0.07) 1.719" (0.04)
0.064" (0.03) 0018 (0.02)
0.032" (0.01) 0.084"* (0.01)
-0.004 (0.00) -0.007** (0.00)
-0.032""* (0.00) ~0,039"" (0.00)
-0.658" (0.28) ~0587"" (0.14)
2,249 3,405
0686 0661
Control Control
Control Control

Small-scale enterprise

(3) SGR (4) SGR
0099 (0.05)
-0.105"* (0.09)
1.443"* (0.06) 1.455** (0.06)
0,040 (0.03) 0,015 (0.02)
0.074*** (0.01) 0.069"** (0.01)
-0.022"** (0.00) -0.021*** (0.00)
-0.046™" (0.01) -0.047"* (0.01)
-1.125"* (0.18) —1.021%
4223 4461
0399 0399
Control Control

Control Control
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Variables

ROA
LEV
SIZE

FA

DDR
Constant

Code
Year

State-owned enterprises

(1) SGR

0.053"** (0.01)

1.533"" (0.03)
0.047** (0.01)
0.025" (0.00)

~0.009"" (0.00)

~0.053"* (0.00)

~0.370"" (0.04)

6,200
0472
Control
Control

(2) sGR

0.035™* (0.01)
1.518"" (0.02)
0061 (0.01)
0019 (0.00)

~0.005"* (0.00)

0,053 (0.00)

-0.323"" (0.04)

7,211
0477
Control
Control

Private enterprises

(3) SGR

0.048"* (0.01)

1,522 (0.02)
0,040 (0.01)
0.026™" (0.00)
~0011* (0.00)
~0.055""* (0.00)
-0.322"* (0.03)
10,209
0.498
Control
Control

(4) SGR

0049 (0.01)
1,533 0.02)
0.057*** (0.01)
0.023"** (0.00)
-0.012"** (0.00)
.055* (0.00)
0,234 (0.03)
12,802
0519
Control
Control
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Variables

AR

ROA
LEV
SIZE

FA

DDR
Constant

Code
Year

Enterprises in high-tech industry

(1) SGR
0.080"** (0.02)

1.388"" (0.09)
00180 (0.01)
0.028" (0.00)
-0.013"* (0.00)
~0.050" (0.00)
-0.321""* (0.06)
3978
0.462
Control
Control

(2) SGR

-0018 (0.01)
1.394" (0.09)
0052 (0.01)
0.022"* (0.00)

~0.013"* (0.00)

~0.051" (0.00)

~0.211* (0.05)

5410
0495
Control
Control

Non-high-tech industry enterprises

(3) SGR

0.037*** (0.01)

1.586" (0.02)
0.052" (001)
0.027"* (0.00)
~0.009"** (0.00)
~0.085™" (0.00)
-0.402"** (0.03)
13,656
0503
Control
Control

(4) SGR

-0016" (0.01)
1.680" (0.02)
0.062"** (0.00)
0024 (0.00)
-0.008"** (0.00)
.055* (0.00)
-0.342"* (0.02)
16,429
0512
Control
Control
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Variables

ROA
LEV
SIZE

FA

DDR
Constant

Code
Year

Areas with high financial development level

(1) SGR

0.055"** (0.01)

1,614 (0.02)
0.061"* (0.01)
0.022"* (0.00)
~0.010"* (0.00)
~0.049"" (0.00)
-0.275"* (0.09)
9972
0520
Control
Control

(2) sGR

-0.002 0.01)
1.582" (0.02)
0062 (0.01)
0021 (0.00)

~0.010"* (0.00)

~0.050"" (0.00)

-0.259"" (0.03)

12,393
0521
Control
Control

Areas with low financial development level

(3) SGR
0.015 (0.01)

1.481" (002)
0.029" (001)
0.030"* (0.00)
~0.010"* (0.00)
~0.059"** (0.00)
-0.420"* (0.03)
7.872
0.475
Control
Control

(4) SGR

-0.027*** (0.01)
1,504 (0.02)
0.051*** (0.01)
0024 (0.00)

-0.009"** (0.00)

.058* (0.00)

-0.311** (0.03)

9,689
0.496
Control
Control
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Variables

AP

AR

ROA
LEV
SiZE

FA

DDR
Constant

Code
Year

(1) SGR

0.039"** (0.01)

1.576"" (0.02)
0050 (0.00)
0015 (0.00)

-0.012"* (0.00)

-0.054* (0.00)
-0.102** (0.02)

18,654

0480

Control
No

(2) sGR

0.044*** (0.01)

1,541 (0.02)
0041 (0.01)
0.026"* (0.00)
~0.010"* (0.00)
-0.054"* (0.00)
-0.366"" (0.02)
17,634
0490
Control
Control

(3) SGR

-0014" (0.01)
1.561"** (0.01)
0.061"** (0.00)
0012 (0.00)
-0.010"* (0.00)
-0085"" (0.00)
-0,055* (0.02)

23,036

0.493

Control

No

(4) SGR

-0.016" (0.01)
1.532** (0.01)
0.054*** (0.00)
0.023"** (0.00)
-0.009"* (0.00)
.054"** (0.00)
-0.302"* (0.02)
21,839
0503
Control
Control
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SGR

Fin
ROA

FA
DDR
SIZE

SGR

1.000
0.108**
0.069"

-0.036"*
0.629"
0.043"

-0.079"*

-0.304
0.029**

AP

1.000
0.352"*
0.074**

-0.120"*
0517
0.057*

-0.072"*
0.224*

1.000
0.085"*
0.005
0047
-0.210"
-0.067**
-0.158**

Fin

-0.018"*
-0.032"*
0.060"*
0.025**
0.128"*

ROA

1.000

-0.359"
0109
0.023"
0122

LEV

1.000
0.349"
-0.188"*
0.620"*

FA

1.000
0.082"
0.734*

DDR

1.000
-0.022**

SIZE

1.000
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Variables

SGR
AP
AR
Fin
ROA
LEV
FA
DDR
SIZE

25,691
18,466
22,872
25,654
26,853
26,853
25,614
26,845
26,853

Mean

0.083
0.169
0.183
5.303
0.047
0.413
0.289
20.061
22.094

Standard deviation

0.082
0.117
0.122
0.420
0.047
0.206
0.307
1712
1.278

Minimum

-0.037
0.003
0.002
3.987

-0.107
0.051
0.000

15.230
19.661

Maximum

0.457
0.543
0554
5773
0.208
0.925
1.869
24.771
26.120
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Variables

SGR

SGR1

AP

Fin
ROA
LEV
FA
DDR
SIZE
AG
SOE
JR

Definitions

Higgins' sustainable growth rate can be expressed by the formula: SGR = P*AT'R, P s profit margin (net profit scaled by
operating income), Ais asset turmover (operating income scaled by total assets), T is leverage factor (total assets scaled by
beginning-of-period equity), and R is eamings retention rate

Van Horme’s sustainable growth rate can be expressed as follows: SGR = P*ATy"R/(1-P*A'T¢'R), P is profit margin (net
profit scaled by operating income), A is asset tumnover (operating income scaled by total assets), To is leverage factor (total
assets scaled by end-of-period equity), and R is eamings retention rate

The sum of accounts payable, notes payable and advance receivable scaled by total assets
The sum of notes receivable, accounts receivable and prepayments scaled by total assets

The development level of digital finance

The ratio of net profit to total assets

Financial leverage, represented by the ratio of total debt to total assets

Net fixed assets, measured logarithmically by the amount of net fixed assets

Dividend distribution ratio, measured by the ratio of cash dividends per common share to eamings per share

The size of the firm, measured by the natural logarithm of total assets

Agency costs, calculated as the ratio of overhead to operating revenue

Dummy variable, which equals the value 1 if the firm is a state-owned, and 0 if the firm is private

Level of financial development, expressed by the ratio of total deposits and loans in RMB of financial institutions to GDP
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Null hypothesis

INGOP does not Granger -cause ECI
ECI does not Granger -cause InGOP
InFinDev does not Granger- cause EC
ECI does not Granger -cause InFinDev
InRD does not Granger -cause ECI
ECI does not Granger -cause InRD
InPT does not Granger -cause ECI
ECI does not Granger cause InPT

Authors’ computation based on Stata 15 software.

z-bar

6.1271
1.4016
1.8924
11.0190
5.5653
8.0601
3.9694
3.6308

p-value

0.0000
0.161
0.0584
0.0000
0.0000
0.0000
0.0000
0.0000

z-bar tilde

2.2447
0.5326
0.8531
4.5322
1.9820
3.1486
1.2358
1.9886

p-value

0.0248
0.5943
0.3936
0.0000
0.0475
0.0016
02165
0.0467
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Dependent variable ECI

Explanatory variables: InGOP, InFinFev, Explanatory variables: InGOP, InFinFev,
InR&D, InPT INR&D, InPT, InGCF, InHC, InFDI

FMOLS DOLS FMOLS DOLS
InGOP 0.3563* 0.3790* 0.4906* 0.3581*
InFinDev 0.2847* 0.3234* 00818 0.1353"
InR8&D 0.1889* 0.2047* 0.1868* 02826
InPT 0.0728* 0.0922* 0.1429* 0.1445*
InGCF 05388 0.4953"
InHC 0.0976™ 0.2925
InFDI -0.1198" -0.0940"
R-squared 09436 07368 0.8312 0.8207

‘P < 0.01; *p < 0.05.
Authors’ computation based on EViews 12.0 software.





OPS/images/fenvs-10-798072/crossmark.jpg
©

|





OPS/images/fenvs-10-910454/fenvs-10-910454-t005.jpg
Variables: ECI, InGOP, InFinDev,InR&D,InPT

Variables: ECI, InGOP, InFinDev,InR&D,InPT, InGCF, InHC, InFDI

Assumptions

Assumptions

“some panels are “all panels are

cointegrated” cointegrated”
statistic p-value statistic
2.0659 0.0019 1.7876

Authors’ computation based on Stata 15 software.

p-value
0.0369

“some panels are
cointegrated”

“all panels are
cointegrated”

statistic p-value statistic p-value
3.400 0.000 3.4858 0.000
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Variable PES-CADF test
2 (t-bar)

constant constant and trend
ECI -0936 1.802
AECI -5.402" -2513"
INGOP -2.480* 1.406
AINGOP —4.449 -3.358"
InFinDev -1.179 -3.324*
AlnFinDev -6.873" -5.104*
INRED ~1.502 0.504*
AINRSD -3.504 -2.847*
InPT -0.967 -0.984
AIPT -6.216" -4.426
InGCF -2.283" -1.795"
AINGCF -4.933" -3421*
InHC -3.057 -8675"
ANHC -10.076* -10.204*
InFDI -3.487" -2514*
AInFDI -8.342" -6.504"

P <0.07; *'p < 0.05; ""p < 0.1,
Authors' computation based on Stata 15 software.

CIPS test

CIPS statistic

constant

-0.607
-3.698"
-1.735
-3.192*
2117
-3.989"
1471
-2.977*
-2.048
-3.773"
-2.480"
-3.351*
-1.930
-2.761
-2.876"
-4.472"

constant and trend

-2.087
-3.101*
-1.789
-3.384*
-3.372"
-3.968*
-1.958
-3.213*
-2.589
-3.731*
-2.861"
-3.405*
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-3.102*
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ECI

Breusch-Pagan LM 554.42"
Pesaran Scaled LM 4761
Bias corrected Scaled LM 47.19%
Pesaran CD 2297

P <0.01; *'p < 0.05.
authors’ computation based on EViews 12.0 software.
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InFinDev

286.39"
22.06"
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authors’ computation based on EViews 12.0 software.
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Acronym Name
Variables of interest
ECI Economic Complexity Index

GOP Green Openness Index

FinDev  Financial Development Index

R&D Research and Development
Expenditures

PT Total Patents, by residents

Control variables

HC Human Capital index

GCF  Gross Capial Formation
FDI Foreign Direct Investment

Explanation

A measure of the capacity an economy to connect locations (e.g., countries, cities,
regions) to the economic activiies (e.g., products, technologies, industries) present in
them

The share of the total present value of exported and imported green goods (@s %
of GDP)

An aggregate of Financial Institutions index (baking sector development) and
Financial Markets Index (market capitalization)

Research and development expenditures (as % of GDP)

Patent appiication filed through the Patent Cooperation Treaty procedure or with a
national patent exclusive rights for an invention

Human Capital Index, based on years of schooling and returns to education (Feenstra
etal, 2015)

Share of Gross Capital formation in GDP (Feenstra et al...2015)

Foreign Direct Investment net inflows as % of GDP'

Source

Observatory of Economic
Complexty (OEC)

BETA Akademi Social Science
Research Lab

International Monetary Fund (IMF)
World Bank

World Bank

Penn World Tables 9.1

Penn World Tables 9.1
World Bank
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1) @) G) ) ) ©) @)
Inpatent InSO, InSO, imvariety Inpatent InSO, InSO,
Inspillover 00080 -0.0030%% 00248+ -0.0030%% -0.0050%**
(0.0013) (0.0008) (0.0011) (0.0008) (0.0014)
Inpatent -0.0050* -0.0153*
(0.0030) (0.0066)
Inspillover x Inpatent 0.0016%
(0.0009)
imvariety 0.0302** -0.0309*
(0.0129) (0.0166)
Inspillover x imvariety 0.0032+
(0.0012)
VA/Y -0.1056%**
(0.0249)
Inspillover x VA/Y 0.0070*
(0.0036)
Firm controls Y Y ¥ Y Y Y ¥
Firm FE Y ; 4 : & ¥ Y x £
Year FE Y Y ¥ Y Y Y b
Observations 65,768 45,622 45,622 66,398 66,398 46,143 25,169
R-squared 0.5989 07377 0.7379 0.8842 0.6001 07363 07757

Notes: firm-level controls include Inage, size, levity, finance, export, and HHI. All standard errors in parentheses are clustered at the firm level. *, **, and *** represent the significance level of

10%, 5%, and 1%, respectively. We also conducted estimation

R I T ——

n the same with the outcomes in Table 6.
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Sourcing region Ownership
(1) @) 3) ) (5)
Developed economy Developing Foreign firm SOE Private firm
economy

Inspillover -0.0012* -0.0011 -0.0029* -0.0020 -0.0008

(0.0007) (0.0011) (0.0011) (0.0019) (0.0015)
Observations 46,143 25420 25,265 6179 6,297
R-squared 07361 07146 07146 0.7979 07172
Firm controls Y Y ¥ Y Y
Firm FE Y Y Y Y Y
Year FE Y ¥ Y Y Y

Pollution intensity Geographical location
(6) @ (8) ©
Heavily-polluting firm Non-heavily Firms in East China Other firms
polluting firm

Inspillover -0.0056** 00001 -0.0029** -0.0016

(0.0016) (0.0003) (0.0008) (0.0022)
Firm controls Y b ¢ ¥ Y
Firm FE Y i § ) & Y
Year FE ¥ Y ¥ Y
Observations 13,265 29,480 39,103 7,040
R-squared 0.7741 0.7055 07265 0.7542

Notes: firm-level controls include Inage, size, levity, finance, export, and HHI. Al standard errors in parentheses are clustered at the firm level. *, **, and *** represent the significance level of

10%, 5%, and 1%, respectively. We also conducted estimation

S B e T e e

n the same with the outcomes in Table 5.
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1) @) 3) 4) ®) (6) @)

Inwater Indust pol InSO, InSO, InSO, InSO,
Inspillover -0.0058*** -0.0018*** -0.1432*** -0.0028*** -0.0022*** -0.0020*** -0.0027**

(0.0011) (0.0006) (0.0325) (0.0008) (0.0008) (0.0008) (0.0008)
Firm controls ¥ Y ¥ k § : : 4 Y
Firm FE Y Y Y Y ¥ b'd bt
Year FE ¥ Y Y Y Y D é Y
Observations 61,581 46,174 66,398 42,350 44,946 44,827 45,622
R-squared 08071 06236 0.6045 07406 0.7388 0.7505 07378

Note: firm-level controls include Inage, size, evity, finance, export, and HHI. All standard errors in parentheses are clustered at the firm level
10%, 5%, and 1%, respectively. We also conducted estimation without firm controls. The significances remain the same with the outcomes in Table 4. Thus, we do not present the results
without control variables here. In columns 1-3, we use alternative dependent variables. In column 4, we remove the impact of financial crisis. In column 5, we add the industry fixed effect
and the interactive fixed effect of year and CIC four-digit industrial code. In column 6, we add the city fixed effect and interactive fixed effect of year and city. In column 7, we remove the
relative city samples affected by the regional environmental regulations. These 16 cities include: Zhoukou city, Weinan city, Xiangfen city, Wuhu city, Bengbu city, Baiyin city, Lanzhou city,
Puyang city, Handan city, Tangshan city, Lvliang city, Liupanshui city, Laiwu city, Chaohu city, Bayanchuoer city, and Hejin city.

1.%,**, and *** represent the significance level of
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Part 1: first stage of IV regression

(1) ) 3) @)
Inspillover Inspillover Inspillover Inspillover
IV coastline 000204 0.0016+*
(0.0002) (0.0002)
IV port 00021+ 0.0016**
(0.0002) (0.0002)
Firm controls N Y N b 4
Firm FE Y Y Y ¥
Year FE - 5 : 4 Y
Observations 50218 44,762 50218 44,762
Part 2: second stage of IV regression
®) ©) @ ®)
nSO, IS0, S0, InSO,
Inspillover -0.0839*% -0.0842+% -0.0723+% -0.0690%*
(0.0156) (0.0200) (0.0145) (0.0180)
Firm controls N 5 4 N Y
Firm FE b é >4 ¥ Y
Year FE Y b Y Y
Anderson LM statistic 97.942 58.162 102.216 64417
(0.0000) (0.0000) (0.0000) (0.0000)
Cragg-Donald Wald F statistic 74.2872 (16.38) 432674 (16.38) 77.5352 (16.38) 464376 (16.38)
Observations 50218 44,762 50218 44,762

Note: firm-level controls include Inage, size, levity, finance, export, and HHI. All standard errors in parentheses are clustered at the firm level. *, **,and *** represent the significance level of
10%, 5%, and 1%, respectively. In columns 5-6, we use IV coastline as instrument variables. In columns 7-8, we use IV port.
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Inspillover

Inage

size

levity

finance

export

HHI

Firm FE

Year FE

Observations.

Resquared

1) ) @) 4) 5) ©) @)
InSO, InSO, InSO, InSO, InSO, InSO, InSO,
-0.0038*+* -0.0037++* -0.0025*+* -0.0027%* -0.0028*+* -0.0027*** 00027+
(0.0007) (0.0007) (0.0007) (0.0007) (0.0008) (0.0008) (0.0008)
00111% 00120 00128+ 00128+ 00130 00131+
(0.0048) (0.0048) (0.0049) (0.0049) (0.0049) (0.0049)
-0.0341%% 0,038+ -0.0364% -0.0360°** -0.0361*+*
(0.0044) (0.0044) (0.0045) (0.0045) (0.0043)
00140 00170 00171 00168
(0.0105) (0.0105) (0.0105) (0.0105)
20,0013+ 00013 00013
(0.0006) (0.0006) (0.0006)
00106 00108
(0.0050) (0.0050)
0.1328*
(0.0532)
Y b ¥ o4 Y ¥ Y
Y Y Y ¥ ' Y ¥
51,726 51,714 51,713 46,815 46,143 46,143 46,143
07083 0.7086 07098 07353 07362 07362 07363
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Variable Obs. Mean Stdevn Min Median Max
1nSO, 50018  0.1965 03493 00000 00417 19036
Inspillover 83,865 5.5516 34091 00000 59442 17.0104
Inage 83,842 2.4056 0.6603 0.6931 23979 4.1271
size 83861 122371 15368 88933 121891  16.1914
levity 76018 05430 02434 00423 05501 12271
finance 74,736 6.1482 3.5685 0.0000 7.2160 11.9507
export 83865 08121 03906 00000 10000 10000
HHI 83865 00420 00590 00026 00215 03663

Source: Authors’ calculations.
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Explanatory variables

du x dit

Control variable

Year FE
Provinces-industry FE
Year-Province FE

N

F

Adi-R?

Notes: Each model controls two variables, treat and t. The standard errors of robustness are in parentheses.

Explained variable: ACO2

Industries with state Industries with state The average profit The average profit
owned capital less owned capital greater of the industry of the industry
than average than average is greater than is less than

zero zero
™) @ () @
-1.081" -0.678" -0.036 -0.976"
(0.452) (0.321) (1.081) (0.282)
i Y ¥ Y
Yi ¥ Y Y
Y Y ¥ Y
\ Y Y Y
3,487 1,386 181 4,692
1.582 1.801 5.691 2012
0019 0020 0.300 0013

» and * rapresent significance levels of 1%, 5% and 10%, respectively.
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Explanatory variables

du x dt

Control variable
Year FE
Provinces-industry FE
Year-Province FE

F

AdiR?

N

Notes: Each model controls two variables, treat and t. The standard errors of robustness are in parentheses.

Explained variable: ACO2

East region
)

-1.188"
(0.465)
Y
Y
Y
¥
1.797
0.022
1,751

Central region
@

-1.012*
(0.549)
Y
Y
Y
¥
1.716
0.013
1,202

West region
®

-0.700*
(0.421)
Y
Y
Y
¥
2.033
0.031
1,417

Northeast re
@

-2.156"
0.924)
Y
Y
Y
Y
2785
0.091
503

* and * rapresent sianificance levels of 1%, 5% and 10%, respectively.
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Explanatory variables Explained variable: 4CO2

Kernel matching Radius matching

) @ ® @
du x dt -0.960"* -0.958** -0.952** -0.964**

(0.226) (0.228) (0.233) (0.225)

Control variable N ¥ N ¥
Year FE Y b ¢ ¥ ¥
Province-industry FE Y : § ¥ Y
Year-Province FE 4  § ¥ ¥
Adj-R? 0.019 0.020 0.300 0.020
N 4,578 4,533 4,453 4,573

Notes: Each model controls two variables, treat and/t. The standard errors of robustness
are in parentheses. ', ** and * represent significance levels of 1%, 5% and 10%,

respectively.
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Explained variable: 4C02

Explanatory
variables oy
dpu x ot 0330
(0.100)
L.dpu x dt
Control variable ¥
Year FE N
Province-industry FE ¥
Year-Province FE N
F 3.467
Adj-R? 0.005
N 4873

Notes: Each model controls two variables, treat and t. The standard errors of robustness are in parentheses.

@

0322
(0.008)

z<=<z

6.968
0.008
4,873

®

0.329"*
0.101)

<=<=<z

9.249
0.009
4873

@

0.378"
(0.078)
Y
N
¥
N
4314
0.007
4,151

®

0429
0.092)
Y
Y
¥
N
6720
0.009
4,151

©)

0.438"
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Y
Y
Y
Y
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0011
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* and * rapresent significance levals of 1%, 5% and 10%, respectively.
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Explanatory variables

green2009
green2010
green2011
green2012
green2013
green2014
greenz015
greenz016
Control variable

Year FE
Province-industry FE
Year-Province FE

F

AdiR?

N

Notes: Each model controls two variables, treat and t. The standard errors of robustness are in parentheses.

Explained variable:

ACO2

4]

0.499"
(0.244)
1.225"
(0.569)
0079
(0.328)
0.192
(0.330)
-0.142
(0.486)
-0.224
(0.405)
1,576
0.411)
-1.130"
0.392)
N
N
¥
N
6.095
0026
4,873

@

05021
0.247)
g P
(0574)
0062
0313
0.154
0.336)
-0.185
(0.484)
-0.302
(0.449)
1.576"
(0.457)
1.082"
(0372)

N

Y

Y

N
7.482
0.026
4873

®

0678"
(0.261)
1.283
(0.597)

0.127
(0.345)
0055
(0.337)
-0.217
(0.620)
-0.417
(0.501)
~1.719
(0.550)
-0811
(0.489)
Y
N
¥
N
5.428
0024
4,873

@

0,665
(0.256)
1.285"
(0.607)

0139

(0.328)
0.006

(0.355)
-0.280
(0.626)
0,502
(0.561)

—1.714
0592)
-0.751
(0.462)

Y
¥
Y
N
7.221
0.024
4873

6)

0,665
(0.256)
1.285%
(0607)

0.139

0328)
0.006

(0.355)
-0.280
(0626)
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0561)

174
0592
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(0462)

X
Y
Y
Y
7.221
0.024
4873

 and * raprecent sianificance levels of 1%, 5% and 10%, respectively.
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Explained variable: ACO2

Explanatory

variables o

Lo x ot -1.062"*
(0.230)

[2.0u x ot

Control variable Y

Year FE N

Provinces-industry FE ¥

Year-Province FE N

F 6402

Adj-R? 0012

N 4331

Notes: Each model controls two variables, treat and t. The standard errors of robustness are in parentheses.
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-1.086"
0.223)
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6.255
0019
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* and * rapresent significance levals of 1%, 5% and 10%, respectively.
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Explained variable: 4CO2

Explanatory variables
™ @
ou x dt -1.071% -1.067"**
(0.286) (0.286)
export
profit
inc_cap
own
Inpgdp
ppatent
indistr
finc_exp
Constant 0353 0221
(0.041) (0.041)
Year FE N M
Province-industry FE Y ¥
Year-Province FE N N
F 7018 5.904
Adi-R? 0010 0013
N 4873 4873

Notes: Each model controls two variables, treat and t. The standard errors of robustness are in parentheses.
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* and * represent significance levels of 1%, 5% and 10%, respectively.
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Variables

AC0,
export
proft
inc_cap
own
Inpgap
ppatent
indistr
finc_exp

Definition

Increase in CO; emissions(m)
Industry export level

Industry proftabilty

Industry revenue capacity

Proportion of state capital

Real GDP per capita

Number of patents per 10,000 people
The proportion of secondary industry
Financial self-sufficiency

4,873
4,873
4,873
4,873
4,873
4,873
4,873
4,873
4,873

Mean

0.205

0.114

2975

6.434

0.143

10.566
7171
47.244
2119

sD

2.729
0.827
4.568
4.532
0.306
0.517
8.952
7.750
0.810
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