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TEA $2 550 WA Sy < [l 5800 (9 A7 76 7™
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BORIEAR , BEE BRI IR A W K LR BL K
PSSR AR b BE 5 Ry Jr AT AT (B AN 3E ] T 20 )
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Lozano 1 Gutierrez(2011)P¥ Sueyoshi 1 Goto(2012)*!
SR DEA A BETR AR . Roberto Gomez—
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22 % A 31 B 7 0 5 ek 2 T BORE VR ROR AR THE
B2, A5 — R AR BEVRACR A PR v 2% jE R
WIS JEHF R T — I F B DEA HAR M
DEA BRI T IR REIR AR, S | K a9 SRt
FERE e HE 5 A TR 101 2R 7= 2 b ) R IR AR AR AU AE
ZarhLi A Hu(2012)998 1 742 & AR ™ i AR
SRRV (Ecological Total Factor Energy
Efficigney , ETFEE )6 %4, 3732 1] ETFEE 8 b5 AN 1
2005—2009 4 v [E 24 PR g IR AR SEL . KRR
(2013)1 iz FHEE FAE 2 7= th /Y SBM 5 28U 31 54 1
2000—2011 4FH1[E 29 A48 0y AR H T X8 Y
M AR 3 P EE R IE N AT 2 E R
R (ETFEE) . X 28 SCHR K 22 58 T 05 [n] i 25 pR 2R M
Malmgqist—Luenberger (ML) A& 7 & 45 HO i 4 2R
RE R AL | ORI o 5 1 255 25 18 T S B AN
YD A ML 468 8000 i RN 2D 10 A8 Ak R B
ARECEI A, FEERARET (2015) 2 T 4
AR A DEA A S4B R REIR AR I
o FH A R [ 4 B L 7 ATl BE VR T FE S R B
PR R R B R TF SRS M 51 HE

HTE AR R AOR B E AR VR 7 M — A
TR 2 T HoA A 7= 23R 0 SR A AR RN, A
M Al T BB IR AR 5 JE A — = | i 22 B
F5 100 B 7 M A0 4 B 2R RE TR AR I B A AT e A
o F AR BB VR AR SR 2 IR BT T e HE i A
A )25 o A B R AR P A AH A 5
TR Tk — s, F I AT /N (2011) 97 Fb
L S N -8 7 VA MO S ES B A | A
R BEWRACR KT 1Y 22 515 K B, %5 18 0 55 300 B
M REVR LRI T/, A Zng HAh 28 =
0 DU 2 AR AG B VR AL %, Mandal (2010)% R
DEA J7 358 T BN K U8 Tl B RE VR AR 15 1 &5
WR 2R 2 S BB IR RBCR A A
s 2% .

(Z)DEA #E @S EIFFEEIFELT

&4 DEA #7240 45 CRS(Constant Returns
to Scale) Ml VRS(Variable Returns to Scale)f %Y iX
PR A R T ) 42 1a] DEA ALY ) 42 17] (Radial )
14 5 SO 8 T 008 1 I 7 2000 38 A BE A5 45 H 1)
DD B R B i L AR S A LB RG n f FEEE (R

2014)1 Fie O 80R [ 1 77 20 DEA SR AT 2Ly
FHEAF W (Input-Oriented) . 771217 (Output—
Oriented ) F19E T 1] (Non—Oriented ) , & A 5 [n] 151 71
& A B £ B XS B PE A DMU - (Decision Making
Unit) JCRCR AR B S 4700 | 56 1 14 S 26 Al 20 7= 1
MIZE T Bk BB AR AT R4S T A B 2k 0 )
B S AL K 7 ) AR BT DMU
JCRCR AR B HEA TN A | DG T R AE R B A
ST, B B R RO T G i R
JE 5 A e 1) A5 AR DU () s DA A8 AL S R A Dy T
R, SR, %50 DEA #E R A 7 7E R i R 2%
P2z b BRI A A 7= 0 B N i e KAk H U SR A
A R ORI B3 rp 2 R B | W AR A
FHEARTFA LR A =i B N T e A )il —
BE2E 8 (Fare 25,2001 ;Chambers 55,1996 )52 [&] 78
DEA BRI 5| A J5 W 2 R &L (Directional Distance
Functions, DDF) . AT LAXF 47 AR 77 H 2047 X 500 %60
F5& DDF B F 2D RE 2 — . DDF AR [A] i
FH T [ 5 2 5 400 B8 RN 300 28 7= H ) R TR A5 5 N I 05
BRI, Fare 55 (2007)52R H DDF I f2: 55 [E R 45
]I IEAE , Chang FI1 Hu(2010)P9E 4 2R AR IRAL
FIEHT SR AT DDF 19 DEA-Luenberger £ %X}
2000—2004 4F 1 [ (1 BE VR AR AR SR I A EAT
[ 2T 52 19 % R L35 Oggioni %5 (2011)59 Riccardi
25(2012)% 1l Xia F1 Chen(2012)545

SR1MT, DDF A58 FURE DL TR BE A L1 s 2 A 4 22
FEHCRSE IR i R T AR AL AR
DEA RERUAEAE — SR ] Z AL B 48, 4219 DEA 5
RN TC R0 I A BRI A T 7 AR
Eb A R 2 | AN A0 5 2 7 o B v A R B A B
HARCR AR 1210 DEA A5 R IR 2008 T 4% g AR
BN S B A it 748 [ DEA A5 A
X T RCR A I R A T A A S A
EU 51 4 D e 386 i 0 e 491, T JER0R DMU ki, H
MEPIRAS 5 A A H PR E Z R 25 88 BR T4 L 4
U ) B 43 2 A1 | A A 455 A st el 1 1 S 4 T A il
25 )8 43 AE AR 1) 803 A A DU o v 9 A AR B AR
FEX RGBT | 2R RIRACR LT - RS
ZoUR AR M A REIR R AMEN AR R
ST ERNG A FIHRCR , Wk, W% &
SC R I A 4 R BRI SR S RE K 57 3 AN v
AN E R TCRCR S B 0ok R e AR A0 5
LU P R RB IR IR P AR S AT T REAY A 1A, Tk s
SRE A e, Ao R B & R AEAR M) (Non—
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(Slack—base Measure) A5 70 J& JE 45 1] 455 7Y (1) — Ffr
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Energy Efficiency Assessment Theory based on Multiple Benefits
—Non-parametric Method DEA as an Example
CAI Haixia
(Systems and Industrial Engineering Technology Research Center, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstracts: Energy efficiency assessment based on the multiple benefits allows people to achieve economic growth while
taking energy security, competitiveness, environmental, social and technological sustainability into consideration. This paper
discusses the path of evolution and development of energy efficiency connotation, and extends energy efficiency connotation to
multiple benefits. It takes non—parametric DEA method as an example, and researches the evolution of the trend of energy
efficiency evaluation method based in multiple benefits. The paper puts forward that there are mainly three trends in the
assessment of energy efficiency based on multiple benefits by using DEA :energy efficiency connotation continuously expands;
DEA model turns to non-oriented and non-radial model; the dimensions of assessment of energy efficiency continues to
expand. Comprehensive index evaluation system and evaluation method of energy efficiency based on multiple benefits will be
further studied.

Key words: multiple benefits; energy efficiency assessment; data envelopment analysis





