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Abstract: In this paper, based on the global DEA directional distance function and MML productivity index,
environmental productivity and decomposition variables were measured by resources and environmental constraints of
from 2001 to 2012 in China, and the driving factors of green productivity industries were analyzed by the dynamic GMM
estimation methods. The main conclusions were as follows. The average growth rate of green productivity of 36 industrial
sectors was 2.3% from 2001 to 2012, environmental total factor productivity was mainly due to the progress of green
technology progress and scale efficiency. Environmental total factor productivity showed clean production industry,
polluting industries, pollution intensive industries in descending order of the different development pattern. Between the
technical differences of groups showed reduction in the overall trend. Communications equipment, computers and other
electronic equipment manufacturing industry and Tobacco industry were pushing the outward expansion of the production
frontier in each period. Dynamic analysis showed the scale economy of the input factors in the industrial sector. The
reforms of Property Rights of industrial privatization and the adjustment of energy structure were conducive to enhancing
the environmental productivity, capital deepening impacted on environmental productivity weakly. FDI inhibited the
growth of environmental productivity, there was an inverted U — shaped relationship in environmental productivity
efficiency and industry concentration. Heterogeneity of the technology of different groups had led to different effects on
the environmental productivity.
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Table 2 Environmental total factor productivity and its decomposition in the industrial from 2001 to 2012

ATk ATk MML GML TGRC TEC TC PTCU FCU SEC SECT
HI 1.003 1.060 0.946 1.027 1.034 0.948 0.998 1.001 0.997
H2 1.001 1.032 0.970 1.000 1.031 0.984 0.986 1.000 1.001
H3 1.002 1.042 0.961 0.996 1.002 0.965 0.997 0.996 1.050
o H4 1.000 1.045 0.957 1.000 1.018 0.986 0.970 0.994 1.033
;i; H5 1.003 1.053 0.953 1.000 1.052 0.956 0.996 1.000 1.001
H6 1.001 1.019 0.982 0.985 1.052 0.971 1.012 0.989 0.995
i H7 1.017 1.048 0.970 1.000 1.047 0.980 0.990 1.000 1.002
HS 1.022 1.058 0.966 1.000 1.054 1.017 0.949 1.000 1.004
H9 1.037 1.060 0.978 1.000 1.002 1.055 0.928 1.008 1.050
FEIME 1.010 1.046 0.965 1.001 1.032 0.982 0.982 0.998 1.014
Ml 1.002 1.019 0.983 1.000 1.001 0.999 0.984 0.985 1.034
M2 1.012 1.058 0.956 1.000 1.052 0.983 0.972 1.000 1.006
M3 1.001 1.017 0.985 0.984 1.026 0.995 0.990 1.000 1.008
s M4 1.004 1.037 0.968 1.003 1.041 0.964 1.004 0.983 1.009
izﬁ M5 1.003 1.049 0.957 0.997 1.058 0.955 1.002 1.009 0.986
" M6 1.014 1.061 0.956 1.000 1.002 1.011 0.946 1.014 1.045
M7 1.064 1.053 1.010 1.000 1.048 1.018 0.993 1.000 1.005
M8 1.004 1.030 0.975 0.985 1.040 0.983 0.991 0.999 1.006
M9 1.014 1.058 0.959 1.000 1.055 0.994 0.964 1.017 0.986
M10 1.020 1.054 0.968 1.016 1.017 0.989 0.978 1.009 1.011




3182 Hh 7 A 354
gk 2

(R4 ATk MML GML TGRC TEC TC PTCU FCU SEC SECT
Mil 1.025 1.065 0.963 1.028 1.035 0.998 0.965 1.000 1.001

Mi2 1.005 1.031 0.975 0.978 1.020 1.017 0.958 1.000 1.034

RGES Mi3 1.024 1.036 0.988 1.000 1.008 1.018 0.971 1.000 1.028
A=A Mi14 1.042 1.057 0.986 1.000 1.029 1.015 0.971 1.000 1.027
N4 Ml5 1.035 1.064 0.973 1.003 1.060 1.003 0.970 1.034 0.968
M16 1.082 1.053 1.028 1.000 1.002 1.003 1.024 1.002 1.049

TIMH 1.022 1.046 0.977 1.000 1.031 0.997 0.980 1.003 1.012

L1 1.056 1.063 0.994 1.000 1.052 1.001 0.993 1.000 1.010

L2 1.002 0.994 1.009 0.963 1.038 1.000 1.009 1.000 0.994

L3 1.037 1.037 0.999 0.986 1.037 1.000 0.999 0.996 1.018

L4 1.064 1.064 1.000 1.000 1.007 1.000 1.000 1.035 1.020

— L5 1.026 1.026 1.000 1.035 1.005 0.997 1.003 0.985 1.001
e L6 1.042 1.042 1.000 1.000 1.002 1.000 1.000 1.012 1.027
e L7 0.989 0.988 1.001 0.964 1.033 1.003 0.998 1.000 0.992
i L8 1.041 1.041 1.000 1.018 1.033 1.000 1.000 1.010 0.980
L9 1.061 1.061 1.000 1.022 1.037 1.000 1.000 1.000 1.000

L10 1.050 1.050 1.000 1.000 1.049 1.000 1.000 1.000 1.001

L11 1.056 1.056 1.000 1.001 1.021 1.001 0.999 1.026 1.008

RSN 1.039 1.038 1.000 0.999 1.029 1.000 1.000 1.005 1.006

AP IME 1.023 1.044 0.980 1.000 1.031 0.993 0.987 1.002 1.011

¥:MML= GML * TGRC =TEC * TC * PTCU * FCU * SEC * SECT
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3 2001-2012 BEMBIFHETI
Table 3 Innovator industry from 2001 to 2012

oy L[] Ay 75 Y ERUT R T4 T A A AT

2001~2002 L1,L10 H4,H5,H6 M2,M7,M12,M14,M16 L1,L2,L3,L10
2002~2003 L1,L10 H4,H5,H6 M2,M7,M12,M13M14 L1,L2,L3,L10
2003~2004 L1,L10 H5,H6 M2,M7,M12 L1,L2,L3,L10
2004~2005 L1,L10 H6 M2,M7,MI12,M16 L1,L10
2005~2006 L1,L10 H5,H6 M2,M7,M12,M16 L1,L10
2006~2007 L1,L10 HS,H7,H8 M2,M7,M16 L1,L10
2007~2008 L1,L10 HS,H6,H8 M2,M7,M16 L1,L9,L10
2008~2009 L10 H7,H8 M2,M7,M13,M16 L1,L9,L10
2009~2010 L1,L10 H5,H7,H8,H9 M2,M13,M16 L1,L3,L10
2010~2011 L1,L10 H5,H7,H8,H9 M2,M7 L1,L9,L10
2011~2012 L1,L10 HS,H7,H9 M2,M7,M16 L1,L4,L6,L10
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Table 4 Selection and explanation of variable
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&5 2001~2012 FTAATIIMNEEEREF=RHE
GMM fhit&E R
Table 5 Dynamic GMM estimation of environmental total

factor productivity of industrial from 2001 to 2012

s MML GML
*  "DIF-GMM SYS-GMM DIF-GMM SYS-GMM
- 0.567"" 0.645™" 0.312"" 0.640""
(31.440) (24.710) (6.050) (14.540)
s 0.012™" 0.012"" 0.012"" 0.0117"
9.610) (11.310) (5.950) (3.670)
KL 0.0017" 0.002"" 0.0017" 0.001°"
(7.290) (5.140) (3.320) (3.070)
PE 2.009™ 4547 3.990 7.009""
(2.940) (9.640) (1.540) (7.050)
IPE? -4.465  -25.219™" 2.664 -45.504™"
(-0.610) (-5.320) (0.070) (-2.950)
s -0.133"  -0.058""  -0.743""  -0.160""
(-8.490) (3.450) (-12.220)  (-3.780)
FDI -0.356"" -0.031" -0.519™"  -0.229""
(-9.390) (-1.900) (-5.090) (-2.590)
ES -0.040" -0.340""  -0.673"" -0.159
(2.360) (-13.450)  (-8.690) (-1.310)
- -0.006" -0.023"" 0.013 -0.056
(-2.390)  (-10.750) (0.830) (-2.990)
D -0.013 -0.035™" -0.004 -0.014"
-5.740 -24.190 -0.500 -2.170
0.499™" 0.378"" 1.184™" 0.456™"
Constant
(18.590) (13.200) (21.050) (7.100)
-2.354"" -2.481" -2.902""  -3.229™"
AR(1)
[0.019] [0.013] [0.004] [0.001]
-1.489 -1.268 -1.602 -1.744
AR(2)
[0.136] [0.205] [0.190] [0.181]
26333 31.437 31.660 30.697
Sargan test
[1.000] [1.000] [0.994] [1.000]

T ek 0k 2 RIRORAE 1%,5%,10% 7KF LR h«() "%k
Wi N Z-statfil; < [ 1 7 PAE, LIRS G — MRS A 2
FEFRE; ConstantK /s I I Sargan test i iR B 36:

4 g
4.1 FEBPRIAEE N EL R F,2001~2012 4F

36 S TAPATNE AR [l iy PR 5 4 B A A
IS R 2.3%, HAE A T S T HoR ik
IR RCR BT G 5N ,GML 7 R 5 5L
T MML AR SRR I Z R BB S O
N 2.0% AESEFAHTHT B B B A B
PR AR B BRERE R PAT RATIE Y5 g
B TUAT NP AR R 5l (1 AN 7] e A% SRy AR 2L TR ¢
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