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Ek=(1-7)y-c—-(8+nk-w (2)
T ¢ ) r rk w
(2)
Lu(c(t) h( 1)) e™ds (3)
u c h he(01) p>0
o u ¢ h :
-0 1-w
u(c h) _c -1 h™ -1 (4)
1 -0 1l -w
o 1) c>0w >0 o#l w#l.
’ p=by-qu p
b q ;
w =@z @ o >0,
7 n>0"
iL:—p+nh=—by+qgoz+7]h (5)
(3) o :
¢ =Ty = AR (6)
(4)
. * -pt
{anlcz)%)J; u( ¢ h) e™dt (7)
s.t.l.sz(l—T)y—c—(8+r)k—w;/.1=—by+q¢:z+nh (8)
(8)
H=u(ch) +A0((1 =7)y —c—=(8+nk—-w) +A,(—-by+qpz + nh) (9)
A~ A, :
H =u,-Xx, =0 (10)
H o =0((1-7f.-¢) +\(-bf +qp) =0 (11)
H o =A((1 -7, -(8+1)) +X,(=-b) =pr; -2 (12)
H, =u, + Am =pAy - Ay (13)
limA ke™ = 0; limAhe™ =0 (14)
(10)
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x=x, Y <y Yy <y, A=0 A =1
j=1 #0
p Xy oy N TN
Sy . AeR, o
2.
Super-SBM N
@®.
o { »
€ ) ( b
§ »
( ) . N . N .
7 € Do
€ Do
(2000 ) o
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(1) °
- (2) N
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1 2000—2015
2000 2002 2004 2006 2008 2010 2012 2013 2014 2015
0.962 1.059 1. 156 1.285 1.258 1.266 1.257 1.283 1.347 1.774
1.081 1.021 1.016 1.079 1.094 1.071 1.110 1.127 1.137 1.153
0. 806 0.774 0.729 0.704 0.671 0. 665 0.670 0. 802 0.709 0.693
0.703 0.687 0.658 0.608 0.576 0.553 0.531 0.534 0.512 0.476
0.711 0.687 0.711 0.698 1.008 1.065 1.105 1.087 1.062 1.033
0.760 0.778 0.716 0.680 0.694 0.705 0. 698 0.698 0.680 0. 655
0.756 0.758 0.747 0.683 0. 688 0.718 0.825 0. 694 0. 688 0. 668
1.053 1.062 1.014 0.703 0.654 0. 644 0.586 0.576 0.553 0.530
1.076 1.042 1.093 1.096 1.047 1.063 1.005 1.018 1.019 1.026
1.007 1.020 1.017 1.004 1.000 1.009 1.034 1.044 1.027 1.031
1.053 1.054 1.044 0.811 0.799 0.765 0.779 1.030 1.024 1.020
0.767 0.754 0.737 0.675 0.649 0.677 0.695 0. 694 0.690 0.670
1.072 1.108 1.032 1.012 1.001 1.049 1.003 1.039 1.036 1.029
0.711 0.711 1.001 1.001 0. 606 0. 666 0. 646 0. 640 0.630 0.588
1.027 1.040 1.022 1.045 0.830 0.758 0.748 0.834 1.004 0.857
0.795 0.763 0.740 0.722 0.702 0.678 0.675 0.675 0. 664 0.649
1.027 0.824 0.718 0.663 0.654 0.681 0.712 0.710 0.705 0. 695
0.700 0.706 0.674 0.681 0.659 0.691 0. 685 0.703 0.688 0. 669
1.106 1.088 1.093 1.105 1.116 1.145 1.129 1.133 1.131 1.128
0.630 0.624 0.625 0.624 0.570 0.599 0.626 0.631 0.631 0.628
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.621 0.652 1.010 0. 660 0.642 1.057 1.028 1.015 0. 688 0. 669
0.668 0. 660 0.663 0. 666 0.659 0.675 0.724 0.728 0.713 0.681
0.678 0.674 0.685 0. 649 0.628 0.591 0.557 0.573 0.566 0.557
0.749 0.749 0.716 0.679 0. 644 0. 648 0. 600 0.581 0.577 0.559
0.681 0. 660 0. 644 0.637 0.607 0.652 0.639 0.655 0.636 0.613
0.656 0.661 0.643 0.627 0.575 0.560 0.578 0.544 0.523 0.474
1.304 1.472 1.000 1.009 0.731 0.711 0.770 0.760 0. 806 0.742
0. 688 0.658 0. 687 0.617 0.551 0.543 0.597 0. 600 0.603 0.582
1.016 0.778 0.696 0.636 0.555 0.526 0.531 0.510 0.498 0.489
0.989 0.992 0.982 0.967 0.938 0.935 0.929 0.987 0.993 1.000
0. 804 0.776 0.776 0.710 0.647 0. 662 0. 664 0.650 0.638 0.613
0.743 0.728 0.725 0.675 0.642 0.674 0. 685 0.678 0.649 0.625
30 ( ) 2000—2015
1.
(1) 0
( Moran’s I)
Yo X WY -D(Y -
Morans | = e 2]:1 ”] - ’ (20)
S 2 i=1 Z j=1 Wij
2 1 o 2 b 1 - .
SS==—)»(Y.-Y) Y=—>»Y Y n W,
n =i n =
o Moran’s I -1~1 Moran’s 1 ;
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Moran’s | ;

Moran’s 1

(2) o
( Spatial Durbin Model SDM)
EE, = TEE,  +pY, WEE, +X',B+ Y " WX,5+u +2, +¢, (21)
it EE X u
& - Wy
2.
(1) o .
(2) o (ER) ®
(AM) ? ISCP 4 .13
24 30 2000—2015
@
(3) . 24
4 : ( FDI) FDI
“ S ( URBAN)
; ( R&D) ;
(HC) .
25 36
1.5.6.3.3.3.4.3.5 @
(4) o
( PINKS )
( )
( )y 2 .
3. 2
3 2000—2015
(EE) 480 0.805 0.209 0.474 1.774
. (ER) 480 0. 465 0.376 0.036 2.855
Moran‘s 1 10% (AM) 480  0.377 0.054 0.255 0.533
( FDI) 480 2. 605 2.280 0.067 14.647
( URBAN) 480  48.789 15.246 23.200 89.600
( R&D) 480 1.242 1. 033 0. 151 6.280
° (HC) 480 10. 435 1.237 7.236 14.978
2005
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3 2000—2015
Moran’s 1 P Moran’s 1 P Moran’s | P Moran’s 1 P
2000 -0.006 0.440 0.012 0.190 2008 0.065 0.006 0.026 0.056
2001 -0.010 0.498 0.001 0.063 2009 0.025 0.101 0.061 0.007
2002 -0.017 0.630 0.065 0.002 2010 0.021 0.126 0.024 0.094
2003 -0.038 0.923 0.030 0.078 2011 0.017 0.159 0.060 0.009
2004 0.020 0.142 -0.007 0.289 2012 0.015 0.172 0.028 0.073
2005 0.035 0.053 -0.049 0.699 2013 0.054 0.015 0.038 0.023
2006 0.044 0.030 -0.007 0.451 2014 0.079 0.002 0.040 0.006
2007 0.079 0.002 -0.009 0.447 2015 0.077 0.001 0.029 0.060
4 SDM
( OLS) (1) (2) (3) (4)
( MLE) . L BB 1.021 % 1.021 % 1. 024 % 1.023 %
‘ (21.40) (21.34) (21.70) (21.58)
ER 0.0130" 0.011 8" 0.012 4" 0.0115"
. (1.84) (1.71) (1.80) (1.68)
0. 0487 0.044 1
AM (0. 53) (0. 49)
( i 0.000 7 0. 000 97 0.000 2 0.000 5
4) ., (1) (2) (0.25) (0.36) (0.07) (0.18)
-0.0006  -0.0007 -0.0005  -0.0006
URBAN —( _0.65)  (-0.78)  (-0.58)  ( -0.70)
P 5% R&D 0.011 2 0.011 4 0. 009 97 0.010 2
o (1.42) (1.43) (1.29) (1.31)
(1) e 0. 006 9 0.007 3 0.003 8 0.004 3
(1.00) (1.02) (0.53) (0.57)
( ER)
W x ER -0.101 -0.116 -0.0221  -0.0279
“ ” " (-1.32) (-1.48) (-0.70)  ( —0.89)
Soatial the 01927 0.186 0.013 2 0.012 1
P (2.12) (2.05) (0.49) (0.45)
o ( WxER) N 450 450 450 450
R? 0. 870 0. 870 0.872 0.872
Log. 522.139 521.944 524.549 525.386
: t N R 1% 5%
[ ”
10% o
\ o (2)
(AM)
37
FDI
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30 N Y
5 (5) (7) o (1)
1%
p 1%
- (2)
2
- (3)
[43 ”
5 SDM
(5) (6) (7) (8) (9) (10)
L EE 1.387 0. 5537 0.707 ** 1.115%% 0. 588 0.731 %
’ (23.78) (2.98) (7.58) (19.99) (2.99) (7.82)
ER 0.072 0™ 0.007 5 0.005 1 0.0327 -0.008 8 0.002 9
(3.63) (0.28) (0.38) (1.47) ( -0.35) (0.26)

n 1. 028 ** -0.0648 0.351 1.097 ** -0. 0640 0.336 ™
(7.89) ( -0.41) (3.38) (7.93) ( -0.40) (3.14)

FDI 0.003 25 0. 009 45 0.017 9 0.003 36 0. 009 34 0.019 6
(1.01) (1.22) (1.23) (1.10) (1.09) (1.30)

URBAN -0.003 9™ 0.002 2 0. 003 4™ —0.003 8 0.002 3 0.003 7
( -4.24) (1.26) (2.52) ( -4.22) (1.15) (2.40)

R&D —0.025 3= 0. 026 4 0.002 8 -0.002 1 0.023 3* -0.001 1
( -3.96) (2.75) (0.41) ( -0.35) (2.13) ( -0.18)

He 0.013 0 0. 000 871 -0.017 3™ 0.015 1 -0.001 16 -0.019 7%
(1.14) (0. 06) ( -2.07) (1.45) ( -0.07) ( -2.29)

W x ER 0. 667 ** 0.252" -0.079 6 0. 197 % 0.132 -0.039 3
: (8.76) (1.90) (-1.19) (5.46) (1.64) ( -1.21)
Soatial tho 0.267" 0. 576 0.515™ 0.0723 0.280** 0. 146 **
P (1.81) (3.10) (2.85) (1.16) (2.42) (2.81)

N 165 120 165 165 120 165

R? 0.674 0.518 0.776 0.741 0.534 0.782

LogL —131. 409 63. 683 162. 354 135.278 116. 096 176. 931
: N N 1% 5% 10%
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5.
14 » 35
6
Bootstrap 100
F 5% 0.343
6
F P BS
1% 5% 10%
0.343 17.946 ™ 0.030 100 24.203 11.893 9.414
1:0.343
2:0. 508 -0.740 0.290 100 11.957 4.767 3.667
0.285 2.417 0.220 100 7.89 5.558 4.029
RN - N 1% 5% 10% o
Hansen *
EE, = ay + q,EE; ,, + 0, X, + B ER, = I(q, <vy,) +B.ER, *I(q, >vy,) +u +¢&, (22)
it EE X q
() Yi & °
7
OLS L p
GMM AM  0.343 0.0223* 3.02 0.003
7 . AM >0.343 0.007 5 1.64 0.101
DRk Yok 1% 5% 10%
0.343 0.022 3 5% :
0. 343

2000—2015 30

0.343
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The impact of environmental regulation on industrial ecological
efficiency under the constraints of administrative monopoly:
based on dynamic spatial durbin model and threshold effect

QIU Zhaolin WANG Yehui

( School of Economics Shandong University of Finance and Economics Jinan 250002 China)

Abstract: Under the political and economic system with Chinese characteristics the influence of environmental
regulation on industrial eco-efficiency will be subject to administrative monopoly. First we integrate administrative monopoly
and environmental regulation into production function and construct the theoretical framework of the impact of environmental
regulation and administrative monopoly on eco-efficiency. Then we employ the Super-SBM model to measure the industrial
eco-efficiency of 30 provinces in China from 2000 to 2015. The results show that China’s industrial eco-efficiency is generally
rising and the eco-efficiency in eastern region is significantly higher than that in central and western regions. Finally the
dynamic spatial panel model is constructed to test the impact of environmental regulation and local administrative monopoly on
industrial eco-efficiency. The empirical results show that environmental regulation has a positive impact on industrial eco—
efficiency and environmental regulation has significant spatial spillover effects and obvious regional heterogeneity.
Considering the regional heterogeneity of the degree of administrative monopoly we further investigate it with the panel
threshold model. The results show that environmental regulation is conducive to improve efficiency of industrial eco-efficiency
when the degree of local administrative monopoly is lower than the threshold value of 0. 343 and the coefficient of
environmental regulation is not significant when the degree of local administrative monopoly exceeds the threshold. Related to
our analysis some suggestions such as heterogeneous environmental regulation policies reduction of local administrative
monopoly construction of the incentive mechanism of the R&D on firm's clearer production technology and improvement of
human capital are provided.

Key words: environmental regulation; administrative monopoly; industrial ecological efficiency; spatial effect;

threshold effect
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