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Influence of environmental regulation and industrial structure on the growth efficiency of green economy in the
Yellow River Basin / MENG Wangsheng'?, SHAO Fangqin'*® (1. School of Economics, Gansu University of Political
Science and Law, Lanzhou 730070, China; 2. Economic Development Research Center of Western Region, Gansu University
of Political Science and Law, Lanzhou 730070, China)

Abstract: Based on the panel data of 100 prefecture level cities in 9 provinces and regions along the Yellow River Basin
from 2006 to 2017, this paper constructed a regression model and adopted the fixed effect estimation method to investigate
the impact of environmental regulation and the upgrading and rationalization of industrial structure on the growth efficiency
of green economy in the Yellow River Basin. The results show that at present, the environmental regulation and the
upgrading process of industrial structure in the Yellow River Basin were all helpful to improve the growth efficiency of green
economy in the whole basin, while the rationalization process of industrial structure didn’t show obvious promotion effect on
the growth efficiency of green economy. In the Yellow River Basin, the environmental regulation had promotion effect on the
growth efficiency of green economy through the two aspects of upgrading and rationalization of industrial structure. In the
upper, middle and lower reaches of the Yellow River Basin, environmental regulation significantly improved the growth
efficiency of green economy. At the same time, its interaction with the upgrading and rationalization of industrial structure
also had significant promotion effect on the growth efficiency of green economy in the upper, middle and lower reaches of
the Yellow River Basin.
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Table 1 Descriptive statistics of variables
G E U 14 P/%  M/% T/ %
0.575 0.196 0.761 0.070 1.054 7.837 1.345
0.196 0.368 0.478 0.175 0.797 5.602 1.637
0.135 0.002 0.135 0.006 0.056 0.497 O
1 6.936 10.383 2.997 6.049 40.621 13.687
2
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Fisher ADF( F-ADF)

Table 2 Unit root test of variables

HLM F-ADF
P P
G 0 26. 620 *** 0.0000 289. 655 *** 0.0000
E 0 23.453 " 0.0000 226.588 " 0.0955
U 0 31.986 " 0.0000 231.450 " 0.0630
14 0 24. 446 0.0000 378.281 " 0.0000
EU 0 24.036 0.0000 434,052 " 0.0000
EV 0 25. 167 " 0.0000 250. 031 *** 0.0093
P 0 27.954 " 0.0000 240. 485 ** 0.0265
M 0 23.023 " 0.0000 350. 720 *** 0.0000
T 0 23,725 0.0000 511.914 " 0.0000
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Table 3 The relationship between environmental regulation, industrial structure and green economic

growth efficiency in the Yellow River Basin

G
(1)
(2) (3)
(D) (2) (3) (4)
E 0.0035 ™ (8.33) 0.0034 " (8.19)
U 0.0261 " (2.60) 0.0217* (2.22)
14 0.0350(0.93) 0.0272(0.74)
EU 0.0017 " (5.89)
EV 0.0389 ™ (5.55)
P -0.0002( -0.02) 0.0227* (2.19) 0.0280 " (2.74) -0.0032( -0.30) 0.0100(0.95) 0.0138(1.33)
M —0.0052** ( —4.43) -0.0050** ( —=4.10) —0.0051** ( —4.14) —0.0051"** ( —=4.29) —0.0049 ** ( —4.08) —0.0049 ™** ( —4.08)
T -0.0002( —0.06) 0.0005(0. 14) 0.0001(0.03) 0.0002(0.05) 0.0000(0.01) -0.0006( -0.15)
F 22.14 6.21 4.71 15.72 13.30 12.33
0.4377 0.1334 0.0611 0.4421 0.3213 0.1042
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Table 4 The relationship between environmental regulation, industrial structure and green economic
growth efficiency in different regions in the Yellow River Basin
G
(1) (2) (3) (1) (2) (3) (1) (2) (3)
0.0039 ™ 0.0038 *** 0.0028 ***
(4.20) (4.35) (5.44)
U -0.0106 0.0391 0.0233™
(-0.44) (1.04) (2.33)
y 0.0179 -0.0637 0.5480
(0.42) (-0.52) (1.12)
U 0.0041 ™ 0.0029 *** 0.0010 ™
(3.53) (4.38) (3.40)
£V 0.2308 *** 0.0499 *** 0.0349 **
(3.58) (3.77) (3.69)
p -0.0435 -0.0380 -0.0311 -0.0533™ -0.0499™ -0.0405" 0.0007 0.0043 0.0115
(-1.43)  (-1.26)  (-1.05) (-2.19) (-2.10) (-1.70) (0.04) (0.25) (0. 68)
" -0.0041™ -0.0042*" -0.0041" -0.0048 -0.0037 -0.0040 "™ 0.0043 0.0102" 0. 0064
(-2.56) ( =2.60) (=-2.57) (-1.20) ( -0.93) (-0.99) (0.74) (1.76) (1.07)
e -0.0017 -0.0021 -0.0022 -0.0017 -0.0048 -0.0023 -0.0024 -0.0032 -0.0027
(-0.22) (-0.26) (-0.28) (-0.22) (-0.61) (-0.30) (-0.54) (-0.70) (-0.58)
F 5.34 6. 49 6.59 5.21 7.05 5.76 10. 19 8. 46 9.02
0.3030 0.3206 0.0548 0.3811 0.3719 0.2451 0.0530 0. 0654 0. 0089
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Table 5 The robustness test of the relationship between environmental regulation, industrial structure and

green economic growth efficiency in the Yellow River Basin

G
(1) (2) (3)
E 0.0053 *** (6.32)
U 0. 0669 ** (2.94)
v 0.0558(1.54)
EU 0.0011** (3.08)
EV 0.0276** (3.01)
P 0.0034(0.30) 0.0225(2.04) 0.0245 " (2.24)
M ~0.0020* ( - 1.67) ~0.0021" ( -1.66) ~0.0020* ( —1.64)
T 0.0019(0.47) 0.0033(0.81) 0.0034(0.85)
F 10. 98 4.55 4. 44
0.0878 0.0287 0. 000 1
6

Table 6 The robustness test of the relationship between environmental regulation, industrial structure and

green economic growth efficiency in different regions in the Yellow River Basin

G
(1) (2) (3) (1) (2) (3) (1) (2) (3)
0. 0036 ** 0. 0064 ** 0.0027 **
(2.22) (4.12) (2.31)
v -0.0227 0.0362 0.3790 ***
(-0.82) (0.91) (8.53)
v 0. 0552 ~0.0642 0.3251
(1.27) (-0.57) (0.71)
EU 0.0038 ™ 0.0033 0.0278 ***
’ (1.95) (3.59) (9.36)
oy 0.1972™ 0.0413 ** 0.0325™
(2.49) (2.58) (1.96)
» -0.0177 -0.0151 -0.0161 -0.0224 -0.0163 -0.0095  -0.0284* ~0.0004 0.0099
(-0.56) ( -0.50) (-0.55) (-0.95) (-0.71) (-0.41) (-1.69) (-0.02) (0.54)
" -0.0017 -0.0017 -0.0017 -0.0024 -0.0022 -0.0028 0.0023 -0.0041 0.0114*
(-1.04) (-1.07) (-1.06) (-0.63) ( -0.56) (-0.69) (0.40) (-0.69) (1.78)
’ -0.0001 —0.0004 ~0.0006 -0.0102 ~0.0095 —0.0068 0.0077 0.0059 0.0050
(-0.01) (-0.05) (-0.06) (-1.33) (-1.21) (-0.86) (1.72) (1.30) (0.98)
F 1.57 1.37 1.97 4.14 3.86 2.29 22.82 30.73 7. 66
0.1029 0.3264 0.00238 0.5572 0.5304 0.2205 0. 0902 0.2473 0.0765

- 28 -



(1]

[3

[—

(7]

a.

b.

c. Y N

(1. ,2019,41 (11):1-6. (ZUO Qiting.

Research framework for ecological protection and high-
quality development in the Yellow River Basin[ J]. Yellow
River,2019,41(11) :1-6. (in Chinese) )

[J]. ,2020,42
(1): 127-136. ( JIN Fengjun, MA Li, XU Die.
Environmental stress and optimized path of industrial
development in the Yellow River Basin [ J]. Resources
Science ,2020,42(1) :127-136. (in Chinese) )
GOLLOP F M, ROBERTS M J. Environmental regulations
and productivity growth; the case of fossil-fueled electric
power generation [ J ]. The Journal of Political Economy,
1983,91(4) :654-674.
PORTER M E, VAN DER LINDE C. Green and
competitive; ending stalemate[ J]. Harvard Business

Review,1995,73(5) :120-134.

[J1. ,2018,40(2) ;. 1-
10. (HE Xingbang. Environmental regulation and China’s
economic growth quality: an empirical analysis based on
provincial panel data [ J ]. Modern Economic Science,
2018,40(2) :1-10. (in Chinese) )
[J]. ( ),2016,18
(3) :32-37. (LI Lianshui, XU Rui. A study of the effect of
environmental regulation on technological innovation of
Chinese manufacturing industry [ J ]. Journal of Hohai
University ( Philosophy and Socail Sciences ), 2016, 18
(3) :32-37. (in Chinese) )

> s

< 7.

,2016,38 (6) :44-54. (WU Mingqin, ZHOU Shimin,
CHEN Jiachang. The win-win relationship between
environmental regulation and economic growth: evidence
from TCZ policies in China [ J ]. Modern Economic
Science ,2016,38(6) :44-54. (in Chinese) )
[8] ,
: [J]. ,2016(4) :53-
62. (HUANG Qinghuang, GAO Ming. Quantity and quality
effects of environmental regulation on economic growth:
test based on simultaneous equations[ J]. Economist,2016
(4) :53-62. (in Chinese) )
[ 9 ] TIMMER M P,SZIRMAI A. Productivity growth in Asian
manufacturing : the structural bonus hypothesis examined
[J]. Structural Change & Economic Dynamics, 2000, 11
(4):371-392.
[10] PENEDER M. Industrial structure and aggregate growth
[J]. Structural Change & Economic Dynamics, 2003, 14
(4) :427-448.
[11] , , TOPSIS
[J]. ,
2020,36 (2): 1-7. (ZUO Qiting, ZHANG Zhizhuo, WU
Binbin. Evaluation of water resources carrying capacity of
nine provinces in Yellow River Basin based on combined

weight TOPSIS model [ J ]. Water Resources Protection,
2020,36(2) :1-7. (in Chinese) )

[J].
An empirical research on industry structure and economic
growth[ J ]. Statistical Research,2010,27(8):79-81. (in
Chinese) )
[13] , ;

,2010,27(8) :79-81. ( FU Linghui.

[J]. ,2011,46 (5) :4-16.
( GAN Chunhui, ZHENG Ruogu, YU Dianfan. An
empirical study on the effects of industrial structure on
economic growth and fluctuations in China[ J]. Economic
Research Journal ,2011,46(5) :4-16. (in Chinese) )

[14] , .

[J]. ,2019,37(2) :26-30. (MA Jun, WANG
Gaiqin. Effect of environmental regulation on industrial
structure upgrading of manufacturing industry[ J ]. Journal
of Economics of Water Resources,2019,37 (2) :26-30.
(in Chinese) )

(]

, 2017, 27 (10) : 39-46.

(ZHANG Juan. Study on economic growth effect and
transmission mechanism of environmental regulation in
resource-based cities: a dual perspective on innovation
compensation and industrial structure upgrading [ J ].

China Population, Resources and Environment, 2017, 27

.29 .



(10) :39-46. (in Chinese) )

[16] , .

SBM-Tobit [J1.
,2019,37(5) :35-40. (ZHANG Hengquan, HUANG
Yuanlong, QIN Teng, et al. Green use efficiency of
industrial water resources considering unexpected output
based on SBM-Tobit regression model [ J]. Journal of
Economics of Water Resources,2019,37 (5):3540. (in
Chinese) )

[17] , ) . .

: [J1.

,2014 (6) . 172-173. ( SUN Jin, LIU Wenge, ZHOU
Yudi. China’s opening-up, industrial structure and green
economic growth: an empirical test based on provincial
panel data[ J]. Management World, 2014 (6) ;: 172-173.
(in Chinese) )

[18] , : .

: [J1.

,2018 (11) :79-86. (ZHANG Zhidong, QIN
Shuyue. Spatial effects of environmental regulation and
industrial structure adjustment on green development:
empirical study based on Yangtze River economic belt
cities[ J|. Modern Economic Research,2018(11) :79-86.
(in Chinese) )

[19] . - .

[J]. ,2020,38 (3):7-12. (TONG
Jixin, CAO Xiwen. Water

pollution,  environmental
regulation and high-quality economic development in
Jiangsu Province [ J ]. Journal of Economics of Water

Resources ,2020,38(3) ;7 —12. (in Chinese) )

[20] , ;

[J]. ,2015,35(6):96-101. ( GAO
Yuandong, ZHANG Weiguo, YANG Qin. The factors
influencing of industrial structure upgrade in China[ J].
Economic Geography, 2015, 35 (6 ). 96-101. ( in
Chinese) )

[21] , , : .

[J]. ,2014,49(7) :3143. (TANG
Weibing, FU Yuanhai, WANG Zhanxiang. Technology
innovation, technology introduction and transformation of
economic growth pattern[ J ]. Economic Research Journal ,

2014,49(7) :3143. (in Chinese) )

[22] ;

: [J]. ,2015,50(9) :
127-141. ( LIN Bogiang, LIU Hongxun. Do energy and

environment efficiency benefit from foreign trade; the case

of China’s industrial sectors [ J ]. Economic Research
Journal ,2015,50(9) :127-141. (in Chinese) )
[23] . [J].

[24]

, 2015 (1) 81-88. ( MENG
Wangsheng, LIN Jun. An estimation of provincial capital
stock and its return[ J]. Journal of Dongbei University of
Finance and Economics,2015(1) :81-88. (in Chinese) )
1985—2011
[J]. (
82-92. ( CHENG Li.

optimization of industrial structure narrow the income gap

),2014,34(11) .
Does the rationalization and
between urban and rural areas:an empirical research on
the Chinese provincial panel data from 1985 to 2011[J].
Modern Finance and Economics: Journal of Tianjin
University of Finance and Economics,2014,34(11) ;82-
92. (in Chinese) )

[Jl.

,2015(12):83-98. ( YU Binbin. Economic growth
effects of industrial restructuring and productivity
improvement : analysis of dynamic spatial panel model with
Chinese city data[ J]. China Industrial Economics,?2015
(12) :83-98. (in Chinese) )
(1] ,
2016 (6): 8290. ( ZHANG Hao, HE Yu, ZHANG
Jianhua. Green productivity and spatial spillover; an
empirical analysis based on major Chinese cities [ J].
Journal of Guizhou University of Finance and Economics,
2016(6) :82-90. (in Chinese) )
[J] ( )
2018,40 (5):45-60. ( TAO Feng, WANG Yufei. The

«“ ’”

impacts of environmental regulation and R&D investment
on China’s green productivity ; test on “ porter hypothesis”
[J]. Jinan Journal ( Philosophy and Social Science
Edition) ,2018,40(5) :45-60. (in Chinese) )

( :2019-03-30 : )






