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Study of China’s Provincial Efficiency of Energy-Saving and
Emission-Reduction and Its Spatial Correlation

XU Ying-zhi, WEI Sha
( School of Economics and Management, Southeast University, Nanjing 210096, China )

Abstract: This paper studies the efficiency of each province in China using three-phase DEA model and analyses
its spatial correlation. The results show that the overall efficiency decreases slightly in the fluctuations and re-
veals the degression characteristics from the eastern to western regions, meanwhile the regional pure technical
efficiency maintains a relatively high level, and diseconomies of scale is one of the causes of the low efficiency.
Efficiences of different provinces have positive effects on each other. Therefore, each province should make ef-
forts to promote the upgrading of industrial structure, make good use of regional comparative advantages, im-

prove the diseconomies of scale, and gain convergence development through sharing and cooperation.

Key words: efficiency of energy-saving and emission-reduction; three-phase DEA model; spatial correlation

b o
LN b
b
“ ”
’ o b
b N N b Y
o b Y
b b o .
: 2013-09-03; :2013-11-28
“ 7 (128.ZD207) 5 2
N ”(11BJY066) ; ¢
7 (2013ZDIXM029) ; ;¢
”(10JDO11) ; . ”(3214003308)
(1970-), , , s s 3 (1989-), ,

s . , (E-mail: sasha0907@163. com) ,



.« 9. ( ) 35
, i i (DMU) J
y s XA 7 DMU j
, . . S;i )
[ J o
RAIEARS S =f" (=38t v tuy (2)
i , .S ) .
LSJLUO DEA ;z,:[zl,,zg,v,"',z,,-] l
B , ;B
DEA s 7 (258
rl, DEA-Malmquist Sii s Pz =p 5, i DMU
s, Jj , v; ~N(0,
(5 oy ) 3 Uj; i DMU j
. BP , w; ~N" (0,05 30
[y , uj; sup tug o
COD SO, ) ’
SFA
DEA s CO, E(uﬁ | v; +u;)
’ ECv; | v +u)=S; — = —ECu; [v; +u;)
° j=1,2,,m;l=1,2,,n (3)
DEA
N [12] :
E™)
L DEA Eu|v+w = JO uf (u/v+wd, = £ 4
H. O. Fried DEA X~N" (0 s 0
] Charnes, Cooper Rhodese o
DEA Timmer SFA , DEA ,
SFA DMU
. X, =x; +[max; (z,p) — = ]+ [max, (v;) —v;
DEA-BCC j=1,2,m;3;i=1,2,,n (5)
“ SO X a,
BCC . . (5)
: SFA ,
SFA o o
Fried DEA , o ,
. DMU o
) SFA o DEA
) : DEA ,
Si=a; —x; XA j=1,2,+,m;i=1,2,+,n (1) X



. .3
T BCC . GDP .
DMU . . 2000~ 2011
) 30 (
s N o , )6
2. { PN N
N \ { N
7 . DEAP2.1  FRON-
€h) . @ . TIER4. 1 .
, @
° ’ ~
. © .
. @ . 1. : DEA
COD.SO, CO, BCC . 30
, . 2000 ~ 2011 (TE),
(2) . @ GDP, (PTE) (SE), 1 . 1
, GDP . . .
. O 7 . ” 30
’ . . . 2001 2008
“ 7 . 2000~ 2004
DEA , \ ,
(3) .
, DMU
Simar  Wilson , ;
L . 2007
DMU D , ,2007
. R&.D .
. @ . , ;
, o GDP , , ;
. © o ,
GDP . . .
. @ , ,2000~2011 .



VI ( ) 35
s , 2007 , 2007
1 2000~2011 ( )
2000 2001 2002 2003
TE PTE SE TE PTE SE TE PTE SE TE PTE SE
0.992 1.000 0.992 0.995 0.997 0.998 0.982 0.984 0.997 0.973 0.976  0.997
0.896  0.913 0.979  0.927 0.957 0.968 0.905 0.942 0.961 0.899 0.934  0.963
0.779 0.912 0.857 0.802 0.919 0.876 0.795 0.908 0.878 0.783 0.931  0.845
0.888 0.945 0.939 0.906 0.958 0.945 0.893  0.945 0.944 0.884 0.948  0.932
2004 2005 2006 2007
TE PTE SE TE PTE SE TE PTE SE TE PTE SE
0.974  0.979  0.994 0.969 0.971  0.997 0.950 0.958  0.992  0.941  0.954  0.987
0.929  0.957 0.970 0.904 0.935 0.966 0.877 0.918 0.954 0.836 0.875 0.955
0.763 0.903 0.849 0.760 0.906 0.843 0.742 0.896 0.836 0.729 0.872  0.846
0.884 0.945 0.935 0.875 0.938 0.932 0.854 0.925 0.924 0.835 0.903 0.927
2008 2009 2010 2011
TE PTE SE TE PTE SE TE PTE SE TE PTE SE
0.946  0.955 0.991 0.920 0.945 0.975 0.906 0.935 0.970 0.881 0.913  0.965
0.846  0.879 0.962 0.781 0.816 0.957 0.767 0.800 0.959 0.762 0.795  0.959
0.761 0.877 0.877 0.719 0.854 0.853 0.692 0.813 0.864 0.684 0.798  0.869
0.851  0.906 0.942 0.809 0.877 0.925 0.790 0.854 0.928 0.777 0.840  0.929
:TE ,PTE ,SE ,TE=PTEXSE; , TE=PTEXSE,
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2 2000~2011 ( )
2000 2001 2002 2003
TE PTE SE TE PTE SE TE PTE SE TE PTE SE
0.852 1.000 0.852 0.850 1.000 0.850 0.842 0.990 0.850 0.820 1.000 0.820
0.904 1.000 0.904 0.865 1.000 0.865 0.849 0.991 0.857 0.818 0.996 0.821
0.617 0.999 0.617 0.648 0.998 0.649 0.620 0.996 0.623 0.563 1.000 0.563
0.779 1.000 0.779 0.780  0.999 0.780 0.762 0.993 0.769 0.725 0.999  0.726
2004 2005 2006 2007
TE PTE SE TE PTE SE TE PTE SE TE PTE SE
0.858 1.000 0.858 0.820 0.999 0.821 0.825 0.992 0.833 0.798 1.000 0.798
0.846  0.997 0.848 0.850 0.998 0.852 0.747 0.992  0.754 0.721  0.989  0.730
0.598 0.998 0.599 0.635 0.999 0.636 0.526  0.995 0.529  0.502  0.992  0.507
0.759  0.999 0.760 0.760 0.999 0.761 0.695 0.993 0.701  0.669 0.994  0.673
2008 2009 2010 2011
TE PTE SE TE PTE SE TE PTE SE TE PTE SE
0.698 1.000 0.698 0.810 0.979 0.828 0.808 1.000 0.808 0.771  0.988  0.782
0.536  1.000 0.536 0.737 0.971 0.760 0.640 0.998 0.642 0.639 0.945 0.684
0.324 0.999 0.325 0.469 0.980 0.480 0.459 1.000 0.459 0.486 0.985  0.495
0.518 1.000 0.518 0.665 0.977 0.682 0.635 0.999 0.636 0.632 0.975 0.650
:TE ,PTE ,SE ,TE=PTEXSE; , TE=PTEXSE,
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