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Abstract

The energy consumption and environmental pollution were taken into the input-output analysis
framework and the green total factor productivity and its decomposition of Chinese provinces
were estimated by using DEA-Malmquist index analysis method based on 2000 - 2015 panel data
of 29 provinces and cities in China. Then, the development trend and heterogeneity of green total
factor productivity in different provinces and cities from the perspective of spatio-temporal evo-
lution were analyzed. The results show that the improvement of China’s green total factor produc-
tivity depends on the progress of green technology to a large extent, and there are differences be-
tween coastal areas and inland areas. Therefore, different policies and measures should be taken
to tap the potential of sustainable economic development when promoting sustainable economic
and social development.
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oy, EEAA P ERMBAEABMENT, A= EaesmeEt s, Ft TR A R K%
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F2 HE LS T YK DL R A 3~ R (1 S A A T BT S AR AR (5] T AR VR VE A AN BR85S G 32 BOR IR T il i
MRS PRI Tl BT A X St (e A B AR P e R T v, R 2 SR rE L i A FE kAT 40 HT
filhn, 57K (2018) ) 5 T-#A 5th AR & 1) 77 171 ¥E 55 2R % (SBM-DDF) 2 Luenberger A== #4540 & 1 [
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36 N LMkAT Y 2006-2015 FE R4k (04 B AR IR MPE 1T HOR BB E Tk gk R e h i suik K -F[6]: %
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AR, H, RERENE A E5 8B AL): ABEAGFEHETEARAK), KTEAFER
EU T IKZE(2014) K SR BEAFIE[10], FEMEARGFEH 1978 FME € R AL REFFRLL 10%, 1FN1%
B IX T IV R A=, HrIHZA 9.6%; FHHEJ77H 9 kT SRR IR A (E); HIHiIX GDP ki &
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Table 1. Overview of input-output variables
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Table 2. Statistical description of input-output variables

2. BAFFHEEG T L

Variable Obs Mean Std.Dev. Min Max

L 464 2437.234 1634.812 238.6 6636
K 464 11892.01 12778.32 352451 77566.73
E 464 1156.628 1006.5 38.37 5310.69

GDP 464 11809.5 12538.63 263.68 72812.55
W 464 75016.78 62348.98 2080 296000
G 464 13991.06 13058.05 434 79121
R 464 6764.517 7067.827 75 45576

%2 ATLLE 1, W MAFF K RIRDUAF AR RIS . WIRAKRE, 78RN R R
HLAKGEE] 6636 1N, KA 238.6 1N BEALFENbRHEZEIES] 12778.32 1470; REHRIEA
R AR TR ARME I 130 245 W™ HRTE , ANVEZ I A HLIX GDP &2 AR ™ i =R
R, PRAEZEERAEE K. BARTRE AN X WA B BEURTIIR ., XA TF O BE DA S K J B R
S ERER, HEZSMUX WHAE AR5 AR IATE 1, IR & X 2
TF R R IR 2 00 4 B AR 7 A AT I AL 7 A BT B S

33. RELERETRMELER

BT IR A B B HAR IR AR RN N BN R DEAP2.1 SRl SR i i o [ &%
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MIE 1T ATRAE H, 2000~2015 AFEHA], 4x[E &AM 43 1) Malmquist 1641, B GTECHCH #BF%¢
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SRR EEL GTECHCH TRIFAH R AR Sl s, WA R i 4f (124 % 454 GEFFCH A23)#i Lt
BOPSR, X R EEAE ISR (0 AR A 7 R e B R A KR 3 # R B TS (BRI
MeE s F IR Tk . T GTFPCH 2% T L —% GTFPCH K4k, KA T 434 2000~2015
SRR B A E S R AR SR 5 RBIE DL, I8 T HAT AN A e, (R, 25 R %5 (2008)
[THIME, BE 2000 E Sk (0 A 234 77 FKF GTFP 4 1, M 2001 4£ff] GTFP 7K~F-4 2000 4
f*) GTFP 7K-F-3fe LA 2001 4Ef¥] GTFPCH fa#k. MRIREHE, W LATSH] 2001~2015 4142 [H &4 4k
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RIBFRBNE . BERE, MR OISO TR R BN R 0 4kt B AR = R
R, 7E 2000~2015 FEHAME], MZREHCRKE, SESGENSEEBFIEAR LHRCFS, BRI
RKSCER B IR RHIB AL NG R E, 2 E&E RS B E I T A FIRE R 22
EFEESL, JF HAISR A AT R A P R RS — S KOS . £% BT DA R E & S A
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Figure 1. Overview of green total factor productivity related indexes in Chinese provinces
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Figure 2. Overview of green total factor productivity in Chinese provinces
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4. ZFELEREFRNTRERUSH
4.1. RELERETRNERLSHE I

XT 2000~2015 43 A A ] (1) 28 €0 4 B E AR P Z AT 40 i T et HOE KRR EREAT 704, BAR N SR 3
e BAAKRE, ShEaFARILIEHA 2000~2011 FHE G EMRE KT 1, XXt eEmRAR
REEE T AN MBEHRETHOLEERETRNBEEK, MGEEERERTRT
2008~2009 F [l /NT 1 ZAPHARFEIAF R T 1, X0 He2HN 2008 -4 Fl e HLA o B A 251 4R
Skt R . 2009 F2 )5, FEPSZEHERIGPEERT |, MGESERBHJLTFHNT 1, £
BH R B0 B R R R BCR AN Ry, ROZSE T BRI VE AR g 77, R AR 7T

Table 3. Overview of national green total factor productivity from 2000 to 2015
% 3.2000~2015 FEERBEERE RGN

I 1) GEFCH GTECHCH GTFPCH
2000~2001 0.971 1.038 1.009
2001~2002 0.968 1.043 1.01
2002~2003 0.96 1.074 1.031
2003~2004 0.963 1.095 1.054
2004~2005 0.998 1.036 1.034
2005~2006 0.964 1.057 1.019
2006~2007 0.97 1.097 1.064
2007~2008 0.982 1.084 1.065
2008~2009 0.975 1.016 0.991
2009~2010 0.991 1.076 1.066
2010~2011 0.957 1.112 1.064
2011~2012 1.005 1.03 1.035
2012~2013 0.967 1.042 1.008
2013~2014 0.979 1.025 1.003
2014~2015 0.97 1.047 1.016

42. RELERETRXE LS

AT 2000~2015 SR (2 EFH AT R 5 N A TSR 2L F AT AT b,
4 MR S P, BRSKE, 2000-2015 M), WA TR Tk, ABEA TR TILTE. SR,
HNMEF RN RO RE P RIBEERNT 1, HHIREE TS E 2B R A 7 R IR HmE KT Wk
AT, BRI DR P B b X ) SR 6 A B R AR P R AR B, BANVRIEHLIX 1) GDP 17— F2
R T BB, (R AR A B R AR P R AU T B RBIX, X T RE R AR
X R FETE 2 A0 T IR LR AR, JEH, ASE R X8 2 Y B X A4 T
SOETREMEINHIRRREER TN, (BEaAkRE, SOaTRA R IR TE
FAREL .
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Table 4. Overview of green total factor productivity in coastal areas

T4 EBMXRELERE RGN

Hin GEFFCH GTECHCH GTFPCH
R 0.997 1.077 1.074
b 0.957 1.04 0.995
L7 0.968 1.064 1.03
kg 0.997 1.07 1.066
L5 0.986 1.064 1.048
Wi 0.975 1.038 1.013
fizye: 0.964 1.055 1.017
7R 0.964 1.065 1.026
7R 0.967 1.072 1.037
il 0.978 1.058 1.034
pisAed] 0.962 1.06 1.02
P35 0.974 1.060 1.033

Table 5. Overview of green total factor productivity in inland regions

F 5. AR XFEEERE RGN

i GEFFCH GTECHCH GTFPCH
Jbxt 1 1.163 1.163
1L 0.954 1.038 0.99
S 0.98 1.061 1.04
K 0.998 1.062 1.06
2R 0.983 1.026 1.009
AN 0.971 1.062 1.031
TE 0.966 1.052 1.016
biBla 0.999 1.063 1.061
il 0.987 1.048 1.035
HIR 0.983 1.061 1.043
)i 0.98 1.034 1.012
M 0.98 1.04 1.019
PN 0.954 1.04 0.992
[ 0.985 1.061 1.045
Hil 0.956 1.04 0.995
Hifg 0.943 1.056 0.996
THE 0.98 1.057 1.035
B 0.953 1.056 1.006
SE 0.975 1.057 1.030
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WL LM DA, S, 7R 2000~2015 (A, AEREMRRRI . 7048 5= 8 /2 Xk
R, SR EERA R AR R E DR R R R, (HRROEARTE S st & B A R AE
R=ANEm AR @R NS Y, R IR A 4% 2 B3R P R SR IR KRR AR
THROSARIL . B, 1£ 2000~2015 6], FEZKOBERPERESIFHIVPA/NT 1, dits
FRA B, R E 31 DO BRI R A G, BOZAEF BRI LUR A
b DXCRIPOG B AL S T, 18 9B BOR RS 2R o B =, BARIRE X 22 5 2L
i [X 8 Ak, (B S A BEE A P AR AU v T P X, TXRT RE VA R T B R aE T 5K
FE T BEUEANIREE, DK AR HEBEV R DOMI A Bl M X 22 B T RR SR SIS, R IUAS A B BUR e
IR EB IR X 22 5 1) AN REME GDP 18, B8 B REIRTHAEMIABL Ry, W Rpa i e AIRBIX th 2
PRI B, $ZIRE BT AR ), BEBGE 1. AT 1 E & T Ak (A R A P R I
BEARRFAL,  FFAR MU M R 2K UL A 25 Ak R R IR M BEAT R N BRI 7 704, DRI R
BB EE T A
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