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Table 1 Descriptive Statistics of Samples’ Input and Output Variables (2000 ~2007)

Ak ?%zti?i 3871 ﬁﬁﬂ%ﬁﬁ%ﬁ éfé%‘ﬁf_‘ﬂj CO, Hefici S0, HEci

' ({z7) (AN (T3 AR HERRE ) (fz7) (Jimg) (J7)
H/ME 174. 402 73.050 479.950 263. 680 1052.531 2.000
SN 15 938.536 2 250. 331 28 554.402 25 675.353 62 367. 180 200.300
¥ 3 117.925 693. 647 7 539.750 5091.379 16 314.547 73.700
PRI 2 998.981 427.228 5152.036 4 403.163 11 092. 602 47.700

o EAEAELETE A E R AR R, AR B K232 A B BAREARE SRR SE)

(TEEREHFLE) P PESSHAFFEEERT,

R2 BAFHEEZE K Pearson X RE
Table 2 Pearson Correlation Coefficient between Input and Output Variables

G5y BAFR A i REVRE 7% 227 CO, Heic 80, fFjik
HAE 1.000
g5l 0I5 1.000
REUR 7% 0.706*" 0.871"" 1.000
E2ay 0.819** 0.932° 0.826*" 1.000
CO, HemiH 0.681°° 0.848°° 0.997** 0.789° 1.000
80, HEfiHt 0.499** 0.604 ** 0.801°** 0.804** 0.546* 1. 000
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Table 3 China’s Provincial Total-factor Energy Efficiency and Decomposition Considering Evironmental Effects

2001 4£ 2003 4 2005 4 2007 4

X
TE PTE SE TE PTE SE TE PTE SE TE PTE SE

e 0.840 0.917 0.916 0.819 1.000 0.819 0.903 1.000 0.903 0.955 1.000 0.955
T 0.865 0.876 0.988 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
At 0.503 0.535 0.941 0.683 0.703 0.971 0.798 0.798 1.000 0.858 0.888 0.967
L7y 0.478 0.531 0.501 0.510 0.557 0.917 0.569 0.596 0.954 0.572 0.591 0.968
HEEd  0.483 0.509 0.949 0.564 0.589 0.958 0.780 0.805 0.969 0.849 0.855 0.993
a7 0.790 1.000 0.790 0.824 1.000 0.824 0.886 1.000 0.886 0.921 1.000 0.921
HHK 0.624 0.630 0.990 0.677 0.684 0.990 0.728 0.738 0.986 0.843 0.854 0.986
BT 0.626 0.665 0.942 0.712  0.717 0.992 0.778 0.781 0.995 0.824 0.828 0.99
i 1.000 1.000 1.000 1.000 1.000 1.000 0.961 1.000 0.961 1.000 1.000 1.000
L5 0.881 0.904 0.974 0.943 0.943 1.000 0.917 0.917 1.000 0.890 0.905 0.983
L 0.819 0.860 0.953 0.802 0.803 0.999 0.853 0.853 1.000 0.866 0.866 1.000
T 0.883 1.000 0.883 0.993 1.000 0.993 1.000 1.000 1.000 1.000 1.000 1.000
pictecy 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1LY 0.778 0.875 0.991 0.751 0.753 0.998 0.768 0.769 0.999 0.766 0.767 0.999
TER 0.794 0.795 0.999 0.303 0.803 1.000 0.836 0.886 1.000 0.8386 0.971 0.913
bEE] 0.613 0.615 0.997 0.652 0.663 0.983 0.735 0.738 0.995 0.788 0.812 0.970
4t 0.691 0.762 0.906 0.673 0.695 0.968 0.695 0.700 0.993 0.725 0.732 0.990
bile] 0.747 0.764 0.978 0.746  0.747 0.999 0.750 0.754 0.995 0.777 0.782 0.993
I'% 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
i) 0.684 0.692 0.988 0.731 0.733 0.998 0.683 0.690 0.989 0.704 0.711 0.990
isgEa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
il 0.610 0.620 0.934 0.630 0.643 0.980 0.649 0.649 1.000 0.635 0.644 0.987
M 0.593 0.647 0.916 0.598 0.644 0.927 0.608 0.646 0.941 0.633 0.668 0.947
=¥ 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
i i) 0.476  0.480 0.991 0.526 0.529 0.995 0.524 0.526 0.997 0.551 0.558 0.988
Har 0.560 0.580 0.965 0.600 0.615 0.975 0.622 0.638 0.975 0.628 0.639 0.982
HiE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
THE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.946 0.982 0.964
fo 0.568 0.583 0.973 0.581 0.596 0.975 0.603 0.623 0.965 0.628 0.648 0.969

iy 0.755 0.785 0.963 0.787 0.808 0.974 0.817 0.831 0.983 0.836 0.852 0.981
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Figure 1 China’s Average Total-factor Energy Efficiency and Variation Coefficient (2000 ~2007)
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BEASKE . H EI RN =8 B HN . F
B THE Wi, aaRNEL R

MEATH O=ZAMXEFRABRREER
T o AR AR X R 2 R AR IR R w28 0. 900,
BB T R R X (0.728) A1 TE #B L IX (0.727) , X 5§
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4 PE=AHMEFENLERERBRRHESD R (2000 £ ~2007 F)
Table 4 Average Total-factor Energy Efficiency and Decompsition of China’s Major Areas (2000 ~2007)

R X AR X 5 A 2

wh TE PTE SE TE PTE TE PTE SE TE PTE SE
2000 4 0.843 0.875 0.962 0.684 0.721 0.951 0.705 0.717 0.980 0.752 0.578 0.965
2001 £ 0.863 0.899 0.960 0.680 0.730 0.949 0.697 0.711 0.977 0.755 0.785 0.963
2002 4= 0.877 0.899 0.977 0.710 0.726 0.976 0.714 0.724 0.983 0.755 0.791 0.979
2003 4 0.898 0.932 0.965 0.714 0.727 0.980 0.723 0.735 0.981 0.787 0.808 0.974
2004 £ 0.912 0.941 0.970 0.728 0.740 0.983 0.734 0.746 0.981 0.800 0.818 0.977
2005 4 0.928 0.950 0.977 0.753 0.760 0.990 0.747 0.758 0.934 0.817 0.831 0.983
2006 4£  0.933 0.956 0.976 0.770  0.766 0.991 0.749 0.761 0.983 0.825 0.839 0.983
2007 4 0.943 0.966 0.976 0.787 0.796 0.988 0.747 0.771 0.982 0.836 0.852 0.981

3y 0.900 0.927 0.971 0.728 0.747 0.976 0.727 0.740 0.981 0.793 0.788 0.976

B 73 B 58 #B R K5 R 358 X AR o R IR A A 7 g AT
i, T S BORB IR R SR AR E. @
SRIBXFEIRA AR R AW RE LR
Ft,43 51 40.740,0.747 F10.927, FEFEHEEF =K
WXRHES BFRNFFEREER, A,
R XHA MR BEAE ERARFTEN ]
BB AR KT AR B R REA, A REFHER
BIGE T R85 4 1F , 7 i 2 0 B IR 69 &5 300F) A 48 fit
THRANNRIE; S —FH, B THFERBLTIEY
R X, SR P MM EAKEEE, ER
MELSWASHE, BEMMME—ELTREKE,
TREMHE T B oK. IR P v A X BE 9 A I R
P55 20 Se it i K A RE IR A AR, B8 4 2 E R R 8
AP 2ERRANER. O=KHX AR M
A HLBE AR I B 45 R 4 53 9 0.971.,0.976 701 0. 981,
P K ¥ 2 1 B 3 X 3% S /DN, 7R R L XA X RIS
R KR 2, 7 W X R o AR R M KR R B
FRIK RERUR R B X, (B R30 H X 1R 24 1 1Y
FERFIAC 240 T AR W 253 W B Br. BT LA, X 86
A 0y DS 2 W RE R, T AU HR T RE TR A B
AT SCHLAE R A B AU 2 B o T b 7 AR 4 X
R 248 1 7 b 1 AE IR OF PR R A W 2 0 4 B B, 1
FERRWIE - HAE D, BREANBREBREAR
A, BT LAGE A 38 i BE IR B AR 42 & REIR A A AR
53 hESRERNARERAND %

IR PESEMERAATA LKL SLH.
WL Z B M B R, AR BT 58 20 5 55 % B A %
FUSHREERMUENRERPMHRFTFES
PRreRRERAE, AETANREBREFRE,
BERHARXERRRATHAEF =W, BB FEH
HRGEHEN YRR IFSEAER, AMURTEL B H,
mEHARBAERRGER, BR—FGE a8, @

T o 5 ) BE 45 R LR AR, T LA 5 B 2000 4R ~ 2007
R EAPREIRF AN ERA D REE, WE 2,

EEHRAELSHEERN L ERBRBCE,
AERACLEHIREARN SRR BEBE A M
B 3 43 51 O 5 o 2% 4F R B92000 4F ~ 2007 4F A [ fE IR
AP A, 403 H0.793 #10.735, LA A GH B &
HEMPIRHELHEEFERY 2N 4 R, 55
R [ AR R B 4 R, B R 2 B O
G ERIR: 5 &R N R R i U
T 008 AR 6 35 205 20 B LA R I B 5% AR 7 I R A
R, BN T AT ERERBRAENE S
R, A LG 22000 4 ~ 2007 48 EH29 44 7 B RE IR
FIRZ B2, mk S5 Fim,

RS DESBLHERAA
0 HR R TN 80 43 3 (2000 £F ~2007 £F)
Table 5 Classification of China’s Provincial
Energy Utilization Efficiency Model (2000 ~2007)
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Figure 2 Classification Matrix of China’s Provincial
Energy Utilization Efficiency Model from the Year 2000 to 2007

h & 5 AT A, 02000 4 ~ 2007 4, FE29 A
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IR EA, 541.4% , XEHREBLTHH
g 22 57 Rk X, OO B Ay B B LB M BR 3K
EAHEFHRERBRMERYBAFHUET R
T 0 2%, 5 204 3 O P B 8 BF A T BB B
FIFRSE ARG 19 5 B & o (H R 6 AN R 2], DEA 2 —
Pl 0 BE PSRBT R T L AR AR R
L35 P B KB & B fr, B LR M BTIR B R 2 T R
MEFREUREARAM THPERBEERTE, —
EER S HT L= PN ol U R N
&R . @A 13 M8 OO TR 2 B MR KR K
ERKXATH, 444.8% , FREARIEZ T AL 3 .
HHORMATFRABBK., TREGTETHREHER,
X B6 48 {7 1Y BB URRI R S R AR AL T AR OK P, R AR
MRBA . EER EAELFERELX, FIUR#
REMEBREIER, MHEERENFRER, BREME
BAMAAE RS EHFRERLLSSEZR. OFE
F 280 28 A0 P 35 2 3 R KO0 B 5 U 7 A A R S
fr #EBEPHBX. IWM I EHEABEAEESH
FEREFHE BRERZFER/TER, FREFEGE
Z IR T R, BT LA SE— 2 4 o O 0 3 4R
THEMZBRIESETENES, OFBMTEM
NERETIREFRERME AR REEL XHA
A oy LABR 7 ol F0 AR Bl A SR P, TR RE LTS B
BIEE 7=l R BB/, 35 He HE TR 3 B>, BT RARS A2
EVEABIFBRE T LA T EBEREE, Wi
LHUTRENRBEFTEYR. BHE, IWNITEHH

BROEERZEASEF = HBRAEZHRREFNELL,
RRBEEFMEBRMRT, BIERR™E, T REK,
HPHARKFERTREEERN,

54 hERERERNENRRERIF

ATEFHMBEPEAREERBESEMNE
ER UMAPESE O R BB T T
BWPFAR R, AW 5T R F P By B B A Tobit #2 AU 4%
BHESERRBENROEWEE. EwiEEANA
MEMHEERZ WHEE S, S % M5S0 8 BF R 8
R, a2 R R B B Y7 IE & T 2 5 B R A0 R Bk
W, AMuEEBRNTER., OREEEB):;Q 2T
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KFon BB AL LA2000 FFAH A M AE(TFE) ;@ T
B KT (B) , ERHFMNAZEFHN THREE, A
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WEEH(B), UBAHMHRRH T LS - KERHFE
W ERRR ;G RBIRMH (B,) , LR 30 7 6 4% 35
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*o DEHLERERBERERN Tobit @13 4558 (2000 £ ~ 2007 £F)
Table 6 Tobit Regression Results of China’s Total-factor Energy Efficiency Impact Factors (2000 ~2007)

R R X AR X PSR X 4
4 0.945°** 0.707*** 0.612°** 0.670°"
! (5.713) (7.478) (3.272) (5.454)
p ~0.677°* ~0.714** ~0.729""" - 0,702
: (-4.272) (-5.413) (- 4.670) (-3.018)
" ~1.088"" ~0.990" ~0.854 ~0.980
: (=1.977) (-1.433) (-0.951) (-0.832)
i ~0.989 """ -1.172** ~0.875™" ~1.010°*"
’ (-3.236) (-5.465) (-5.257) (- 4.430)
4 0.042** 0.017* 0. 009 0.035°
% (3.797) (1.520) (0.931) (1.359)
4 1132 1.096*** 0.972°** 1.104°*
: (5.235) (4.437) (4.030) (7.581)
0.364°* 0.485*** 0.203"** 0.434°*"
H B
(2.956) (3.202) (3.197) (5.431)
Adjust-R® 0. 928 0.887 0.914 0. 905
D. W. 1. 946 1.927 1. 890 1. 842
Fi§ 97. 746 121.254 132. 291 76.304

EAIN G BHEEARTE, A0 G RFREAR T ETPREA SRS EG B A PR ERMEEF ST ARG
FEI(PERREHFLE) (PEHBGEHFLE) LSOOG FERERHFI,

72l b B R A, BB IR R P AR R BRI , X A 25 R 5 B B
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JiF F B BB 2 i T 3 A AEC B R UR B RE O, AT i
JICRE IR A1 R B9 8. ol T AP B S5 RT3 Al KR B
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kPR R RERBCRE WAL E; K
KTk &, T A8, N2 ERE
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HRA, MR AR, WREEAR DR, =
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HEEAETRE — WAk BB IR &, i B R R — P gt Bl
AOME BRR R RE R, A A R, SRR 38, MR

s RBBESENAEESTREYE, WAESH
RERELHNEN. ORBEMHBMRSEN TET
SEEXBENE, AR 2EA=RKMBX WM
ERER—. BTFABHBEHNERNBEEFC S
FOFUHARE %2R KFFREREN, MR
45 Xt v 78 F6 b X R4 B R R R B S % K
BAKETFTHARE, TEFEFEUEETPHATHE
S RER M E WA RBIKBT, BEMEERA
TEKHNTHEMMEN, NEEA Mz oA
SR E B0, 1 AR RE IR A 45 % 3 IR I, 2o K A A R £
ABRAMEEE KW RBEFRIR %™ EMNFET R,
FARAEMSEAN=AME S EZRBRAFENES
WRAM B AR HAER, & wm R B AR 11041,
132.1.09 #10.972, HE1% KK KL TFTHRERE
B, FIERMEHS&E . FHORANEEST B8
R&D H W5 M ARG ME ZF RS T XA 5%
J1, kB UR R AR kR A Bt R W B D HE R R T Y
AR L H

6 it
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WEE B . X TEEXBHENEESRE, BEIER
FAAOFR R gy A BE IR AR B B B 2+, R Al BC-
DEA HEi v S ERBHE AR EERE, NEPE
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ST E RN =S KRR RER K, s
EHBEAH A RESEF FEZANHERR,
45 112000 47 ~ 2007 4 o B 45 4 0 fE U5 A A s B 4
i ddi 2 5 f5e U5 , | A Tobit [B] 19 8 7Y 43 #7 & 36 b B &
EXRBEMENYWER, @3 EHREBHMT
Zit.

(1) % 2230 P of [ BE IR A0 R (R OK R8I, E
LMK NARBEFERSRA HHAE . &5 % K
7= R ek S A R Rk B K
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3T R U A0 I T, T Al R AR R T O R R
K RER EERYHEE.
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%,
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Provincial Technology Efficiency Ranking with Envi-

China’s Provincial Total-factor Energy Efficiency
Considering Environmental Effects

WANG Ke-liang'? , YANG Bao-chen' , YANG Li’
1 School of Management, Tianjin University, Tianjin 300072, China
2 School of Economics and Management, Anhui University of Science and Technology, Huainan 232001, China

Abstract : From the standpoint of system theory, using 29 Chinese provinces’ panel data from the 2000 to 2007, this paper puts
energy utilization's environmental impacts into the study framework of total-factor energy efficiency. Firstly, capital stock, work-
ing stuff population and energy consumption were considered as input indeices, and that provincal GDP , CO, emission and SO,
emissions were considered as good output index and bad output indeices respectively. Secondly, we measured China's provincial
total-factor energy efficiency including environmental effects and compared the efficiency of each province, the whole country and
three major areas by utilizing input-oriented BC*-DEA model. Thirdly, four kinds of models of China’s provincal energy efficien-
cy were put forward and Tobit model was used to test the influence factors of China's total-factor energy efficiency. The empirical
results show the low-level of China’s total-factor efficiency and relatively significant differences in energy utilization among all are-
as and three major regions. Hence, there is large potential of energy conservation and emissions reduction, It is clear that optimi-
zing economic structure and energy consumption structure, as well as technical progress have remarkable facilitation for improving
energy efficiency. Enhancing marketization and energy price also have positive influence on improving energy efficiency, but the
influence is not remarkable at present.
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