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1990 0.188 0.135 0.046 ¥
1991 0.184 0.136 0.047
1992 0.194 0.140 0.046
1993 0.192 0.147 0.048
1994 0.199 0.143 0.050
1995 0.203 0.145 0.057
1996 0.206 0.142 0.063
1997 0.201 0.162 0.072
1998 0.207 0.177 0.083
1999 0.214 0.168 0.100
2000 0.237 0.162 0.117
2001 0.256 0.153 0.125
2002 0.262 0.152 0.133
2003 0.264 0.151 0.135
2004 0.270 0.154 0.146
2005 0.267 0.147 0.167
2006 0.276 0.149 0.175
2007 0.296 0.143 0.181
2008 0.282 0.142 0.199
2009 0.297 0.132 0.204
2010 0.289 0.146 0.205
2011 0.274 0.150 0.212
2012 0.272 0.146 0.219
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BRai = - (LM UGS 2 RE RS TR
R e PR L SR B (50%) > JFUH R
FEAn(31%) > R E it (19%) > RIRFE(0%)
A 19994 S Ry AT AE2ACH Y B T 1(53%) > S B e
i(35%) > U S AU (8 %) > RARR(3%) -
BUN BB SLAE SR R AT 2K DA R B e
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3. AR A&

PrECE MR RS E - AU TR R
MR TR R A - BRE& A (Data
Envelopment Analysis, DEA)EE4H 1 22 5E TR

B3 (bR SR Wiy SR
PRI | o | BBEE |y | o | ok | mh | ok | et
[=1n} /| nin}
1990 719,895 19% 1,186,488 | 31% 6,328 0% 1,904,363 50% 3,817,074
1991 667,663 17% 1,232,892 | 31% 17,101 0% 2,118,793 52% 4,036,449
1992 952,383 21% 1,192,108 | 27% 32,500 1% 2,256,793 51% 4,433,784
1993 | 1,012,182 23% 1,167,639 | 26% 33,358 1% 2,262,136 51% 4,475,315
1994 | 1,048,374 22% 1,315,049 | 27% 44,598 1% 2,417,465 50% 4,825,486
1995 980,177 19% 1,509,830 | 30% 63,488 1% 2,560,468 50% 5,113,963
1996 | 1,075,804 20% 1,524,092 | 28% 92,887 2% 2,686,778 50% 5,379,561
1997 | 1,049,622 19% 1,567,126 | 28% 84,504 1% 2,936,398 52% 5,637,650
1998 | 1,346,486 22% 1,456,811 | 24% 76,109 1% 3,145,096 52% 6,024,502
1999 | 1,443,257 22% 1,519,949 | 23% 78,539 1% 3,602,574 54% 6,644,319
2000 | 2,080,607 26% 1,583,214 | 19% 75,490 1% 4,391,337 54% 8,130,648
2001 | 2,396,370 28% 1,487,494 | 17% 62,137 1% 4,701,411 54% 8,047,412
2002 | 2,478,071 26% 1,838,515 19% 94,862 1% 5,078,699 54% 9,490,147
2003 | 2,432,871 25% 1,705,168 | 18% | 120,251 1% 5,448,593 56% 9,706,883
2004 | 2,634,697 25% 1,851,166 | 18% | 153,840 1% 5,730,852 55% 10,370,555
2005 | 2,583,719 25% 1,852,603 18% | 144,829 1% 5,745,492 55% 10,370,225
2006 | 2,982,112 27% 1,950,875 17% | 141,367 1% 6,004,259 54% 11,149,869
2007 | 3,828,952 31% 1,919,771 15% | 143,407 1% 6,503,147 52% 12,481,053
2008 | 3,701,574 32% 1,438,079 | 13% | 136,411 1% 6,130,780 54% 11,429,633
2009 | 3,525,757 31% 1,370,165 12% | 215,356 2% 5,920,819 53% 11,195,188
2010 | 4,044,470 33% 1,335,072 11% | 285,601 2% 6,307,625 52% 12,175,036
2011 | 4,123,165 35% 1,141,277 | 10% | 306,664 3% 6,054,356 51% 11,820,068
2012 | 4,029,539 35% 911,809 8% 331,666 3% 6,109,627 53% 11,585,509
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4.2 MRS TEAABRIE D AT

RIAFEEHEF 19904 F 20126 L2342/ 7 (b
SRR OSSR T AT MR aS SR LA
EEEIEE - BB EE RS SN
FEREEESE - DARCREBUE SRRV B S b -
TRIBBULSGET TSR (GRA) - (LA RIESE
SRR FIRE - T H AR ORI S L S B e
EAE R o SO 3R 2 AR A R AR ORHY
FEELME o i SRR AR P S HH A S S R
P FIHEEIV L -

EEITEEE AT - el E e A
T & DEAL ERCRE R i Z B MR Al
(isotonicity) &t - HIAHRBH S BUEM O 2 4553
(R5) > RIE B 23 AHRE - HEEEE
OLSHHfR 2 - HBHHESHHINRE R
RN B R -

4.3 BEFEHER

A o3 Al B AR G0 sE R R 5 B Ak
CRS-DEAfEIVRS-DEA R B TFEERS U 3 17
B0 o R MTeE Ry ati gl s -

B RMNERIBRDITE

RIS LSRR TR ORI B SE AT S L B
He A GEIR B RS FANROFTT: - BUEHAER
PRSI TR ARG 293299 - (L b
3 IIROR(107.05) B UL B 5
B 3 HAR G B P (86.39) BN

T4 (LEMRBUEE RO E

EEEN=23 P s i/IME [ EZNE!
c_igdp 146,026.43 57,190.08 63,434 240,372
c_labor 62,997.17 3,538.42 59,396 71,048
c_capital 628,675.09 174,626.43 299,197 890,368
c_energy 8,214,796.91 3,071,436.49 3,817,074 12,481,053

Hrp > (BB = (LTRSS - o_igdp = (EEAMPRIEUEE Z IS HIMEEERAL © T) ~ c_labor = {EE2HF
FHEGESE 2 S8 FNB(EEAL @ N) ~ c_capital = {LEIAFRIBUESE 2 AL A(BEAL © JT) ~ c_energy

= {EEEAPRIEIESE 2 RETRIC A (BAL © JT) »
BRI © ARt

SZEPREAR AT N = i o



200 SERRIT £-% FTH PERE104F6S
xS LML 2 AR AR I
EZEN=23 c_igdp c¢_labor c_capital c_energy
¢ igdp 1
c¢_labor 0.157 1
c_capital 0.653 0.526 1
c_energy 0.975 0.141 0.731 1

Hepo BB = (LEAPRIBUESE ~ o_igdp = {EEAMPRIEUESE Z IS HIMEE(ERAL © JT) » c_labor = {EE2HF
FHEGEE 2 S5Bje FAB(EAL © N) ~ c_capital = {LEIAFRIBUEHE 2 AL A(BEAL © JT) ~ c_energy

= {EEAPRI G 2 RETRIE A(BEAL © JT)
BRARE © AT

6 [HEmRE R4 E TR BT (index 2006 = 100)

B | g | o | am | oame | FE | s | g | o |
BUSE | R | &8 G BOEX | R | 28 ER

1990 83.322 | 98.250 | 77.652 | 54.129 2002 78.382 | 95.725 | 94.350 | 66.650
1991 81.148 | 98.374 | 75.905 | 53.662 2003 84.844 | 97.652 | 96.648 | 81.293
1992 79.755 | 95.474 | 77.104 | 55.823 2004 89.460 | 97.634 | 97.384 | 84.456
1993 79.831 | 99.999 | 81.629 | 58.843 2005 95.524 | 102.068 | 96.404 | 88.763
1994 81.033 | 112.188 | 83.236 | 64.391 2006 | 100.000 | 100.000 | 100.000 | 100.000
1995 82.236 | 110.134 | 79.277 | 71.024 2007 | 105.337 | 101.894 | 102.893 | 110.438
1996 83.051 | 113.201 | 79.680 | 72.786 2008 110.755 | 101.651 | 104.337 | 113.752
1997 81.756 | 114.674 | 81.486 | 71.826 2009 113.906 | 112.544 | 110.422 | 120.444
1998 81.110 | 109.849 | 75.362 | 71.705 2010 | 127.770 | 114.948 | 113.688 | 139.518
1999 81.341 | 113.965 | 79.836 | 68.862 2011 133.100 | 109.058 | 106.406 | 146.159
2000 79.615 | 97.847 | 80.909 | 69.865 2012 137.432 | 122.662 | 107.819 | 150.852
2001 75.171 | 91.746 | 81.990 | 62.005 S 93.299 | 107.05 86.39 79.71

HrpBhEIE = SBNESE - (B = (EEMRIBUESE - &8 = AASB/RIEE - Eil = BiEE R

PEEE T B

BRARE - AT

B {5 FE anBAE S 2 SPHIRCR(79. T D RIEF 8
iSRRG 2 P - Hoh i S AR R
(5 Ean BUESEHVRIA R - UHFTiE > =K

REESREARY

IR REAG Z RE R RCR S iE e e ]

M » TN R B (5 A S B 3 2 SR i

W i

EREMCEREEAES - 1

REFEZ BRGRI T IAOT © 4ABLESE 12001
TR Z R AZ(75.171) > DL20124E 254
FBURH(137.432) 5 ARERAORHELESEDI2001 4
TR EBRFE(91.746) 0 DI20126FE 7 FHHH R
B BLE T DL 1998AE 7
TR 7(75.362) » DL20104F 2 RORFR I+

H(122.662) 5 4JE

{EEREE B 5 2 R AR B BT E (R 25
(21994 E 1999FE A RS HYAETRRCE - 19994
&EALE T L - EF2001FFH0%&ED ETT) - 48
BUESE D ZRETRRCR - MEAERTFE I A I
HYHEL i8I5S - (EAE1990FE 20014 2 H 24875
RIS - 200 1 1R REIRRCRIGREE BT -

(113.668) ; [ EE A 288 (5 F A7 P 8 e an B 2
DL19914E > Rk T B 75(53.662) » LI20124E
BRI (£(150.852) -

Bl B — (EFERE 2E (8 I RE R (E (0 48
WIFRTR o BUIE ST B (I A Ay P 59 e TR 152
R 8Z1.4% » Hge R GRS =1k



SKE -~ BB | ESCBEMRBISEERMEREENBI DT 201

B

KT RBUESRE = KRR R Z REIR (DB

FRE (BB | b5 | s | Bl | FE |[BEES| 68y | s | Bl
1990 0.015 0.060 0.037 0.010 2002 0.016 0.062 0.031 0.008
1991 0.015 0.060 0.038 0.010 2003 0.014 0.061 0.030 0.006
1992 0.015 0.062 0.038 0.009 2004 0.014 0.061 0.030 0.006
1993 0.015 0.059 0.036 0.009 2005 0.013 0.058 0.030 0.006
1994 0.015 0.053 0.035 0.008 2006 0.012 0.059 0.029 0.005
1995 0.015 0.054 0.037 0.007 2007 0.012 0.058 0.028 0.005
1996 0.015 0.052 0.037 0.007 2008 0.011 0.058 0.028 0.005
1997 0.015 0.052 0.036 0.007 2009 0.011 0.053 0.026 0.004
1998 0.015 0.054 0.039 0.007 2010 0.010 0.051 0.026 0.004
1999 0.015 0.052 0.036 0.007 2011 0.009 0.054 0.027 0.004
2000 0.015 0.060 0.036 0.007 2012 0.009 0.048 0.027 0.003
2001 0.016 0.064 0.035 0.008 SEtg 0.014 0.056 0.035 0.007

HrpBUSZE = QRS - (L5 = (LEPRIBUESE

IEEE T BUE
BRPCR - Abtreaai

EATRHEIESE(5.6%) > HOUB A G /8 BLE K
(3.5%) > Fi& 7 2 A RN E i BE S - B
G EBE R - A IS B e E S
BREL R < J B SR A B (E B ST I R B RE R (0 BH
B AR o TR S (S A A RS SR A
S I Z BE TR 0 B B R RS S - P X
DU EEEAT RIS AV RE IR (T BN B A K -

CRS-DEAREZHY

HAERE R A F— B &R - Ray
(2004)#5 HICRS T HY A 7 JJ LRl 5 T2 S H
fY > HA A m R SR B & S 0 7 L
laBeR(E - FERAEL ZHEEEEENAT
ARgr “2EHY” RAEHHEE  RIFTRH
T B BT SRR - 08 R 7] LAAE A /D
ELHIEI T > BrafR A(BIESSE) - &4 - fE
TR ARHIYLAEEE B © GBS SEAE1990 £ 20124F
MIREAR BT 30 550.69 > fES4EHRIESE A DL
FEE IRV 31 %0 RERE S AL FE i 22 EI Y
th o Hep BB BUE SR A SR BIE R 2
RArBCeRE R HBESE 2 P - TR A R AR
FEALSLESER RBLE - B 2SS I B AT

= EASBEE - B = BEE R

o m] DI [FSE A 2 RS A IR R
[F] o GRBLEZE 2 TR E M 20.547-1 2/
BB R A e S SR 2 BB R A R (Y
TR ARAE 1 120.356-1 2 fd) - TibAZe (b &
on i 3 7 E AR T A N (R SR E R
0.748-17[H) = AMFE 2 Bl BARE S A
Fl(intertemporal frontier)FZ8f% » WIZCHART %
THI Y A7 R BB S I R SR (E R 2 iE S 2 Al
JELK T Rofr b sia B B RIS [5G E
SERUTRCRERERTT -
® 2 ERHE IT

RIFHHBCREETER I - BAG 2T
BAL A S%ER T IRBARCREAL ) R B
TH{EE I B 20 124E 2 DMU » FRHE A
B2%ER TBESCREN , ZFE > HEF
NEAEEEIEE  H30%EN " BREECE
By ZF 8 B DULEM RS ERT G
BlEK ;s H62%@ " BABRRCREA |, 2
[ > Horp DUEE RS FOm (5 A an G SR Y 2050 R R
BNERAR - LB AR RS E R 6% - RHAH
HHEAR o eSS ReR B S B T MHTE IR Z
&4 MBI SCR BB 5 P AT ST i



202 SEERPT & FTH PERE104F68

%8 CRS-DEARSRESEREAG T

% % P23 %
o gg A gg | o gg e gg H4,

1990 0.694 0 0.801 0 0.683 0 0.359 0
1991 0.590 0 0.802 0 0.668 0 0.356 0
1992 0.635 0 0.778 0 0.678 0 0.379 0
1993 0.602 0 0.815 0 0.718 0 0.390 0
1994 0.590 0 0.915 0 0.732 0 0.427 0
1995 0.598 0 0.898 0 0.697 0 0.635 0
1996 0.604 0 0.923 0 0.701 0 0.482 0
1997 0.595 0 0.935 0 0.717 0 0.476 0
1998 0.590 0 0.896 0 0.663 0 0.475 0
1999 0.592 0 0.929 0 0.702 0 0.456 0
2000 0.579 0 0.798 0 0.721 0 0.463 0
2001 0.547 0 0.748 0 0.721 0 0.411 0
2002 0.570 0 0.78 0 0.899 0 0.442 0
2003 0.617 0 0.796 0 0.907 0 0.539 0
2004 0.651 0 0.796 0 0.946 0 0.560 0
2005 0.695 0 0.835 0 0.868 0 0.588 0
2006 0.729 0 0.851 0 0.983 0 0.663 0
2007 0.790 0 0.949 0 1 1 2 0.732 0
2008 0.806 0 0.873 0 1 1 0.754 0
2009 0.829 0 0.955 0 0.977 0 0.798 0
2010 0.969 0 1 6 2 1 20 1 0.925 0
2011 0.995 0 0.916 0 0.947 0 0.969 0
2012 1 22 1 1 20 1 0.948 0 1 22 1
mean 0.69 0.869 0.821 0.577

Hrp > CRS_te = [EE IS HRAFZITECE ~ m_dta = JERLESE - ¢_dta = {LERPR}ELESE - b_dta =
FEAGBHBIGEE - e_dta = BEIKHEE LGIEE T EMEEE
BRI © ARRTE ot

[l

R RERIIER

pVETagE BUEE == BB A DMU&E diEk
SEREA R B 1 2 1 1 6 5%
B AL 0 0 2 0 2 2%
BRI AL 4 15 8 2 59 30%
HA SRR AL 19 6 12 20 64 62%
HrpBlisE = gaBlEE - (L2 = (LBMREEE - &F = BEASERIEE - B = EEERE
PEEE A s

ERIACR * APIF et



SAE -~ BB - ER{BEMHIBIEREE

[ AT-F B (LSRR S ERR L) - BURHI &3
B2 B A RE R 2 3 -

VRS-DEAREY

FAERIL G AR — &R - B

P& RIG L 19904 220 124 2 BFFT AR » #8d
i SR B = (8 P S R P TR (PTE) 77
51 £50.985 ~ 0.972 ~ 0.959 ~ 0.867 » [ -F-HHf5
RS F50.7 ~ 0.893 ~ 0.853 ~ 0.673 (FER%E
10) © BRCRGRE Z FFELEAFRTULAT

L FATBeREER ] B SeR BAR R eR

B 1.2 DMUs :

TR ER B EN B ER DT 203
FoRBEATHEH AR A=CGER - BEHE
Dl it s e - AR BEEMANAERZ
DMUs - AbfF5% o DAGESLE 3 2 20124F ~ (b
Bt ElE R 2 20100 B120124F ~ ARG [H
HBEFE 7 2007-20084F 2 20104F ~ BEAE K3 (E
LIS SE 20124 R R3R - FonH R fH
HRERZ - E(DMUs) -

2. FeffrBeRE/ANT ] AURTBEREERL - M

FEBER{E/ N 1.2 DMUS
FRAH HE M A2 EA > HR AR
YR ES Y E NI S v E Sy E S EH
1005 H HEIEDMUS B Ji A AR A5 5 B 252

710 VRS-DEAFZIMTER (VRS _te) S (scale) S3 11

CRS te|VRS te| scale CRS te|VRS te| scale CRS te|VRS te| scale CRS te|VRS te| scale

m dta | m dta | m dta cda|cda|cdta bdta|bdta|bda ¢ dta | edta|edta
1990 | 0.694 | 1 | 069 | irs [0801 | 1 |0801 | irs | 068 | 1 [068 | irs | 0359 1 [0359] irs
1991 {0590 | 1 0590 | irs | 0802 1 0802 | irs |0.668| 0987 | 0677 | s | 0356 | 1 |035 | firs
1992 10635 | 1 | 0635 | is | 0778 | 098 [ 0794 | irs | 0.678 | 0937 [ 0.724 | s | 0379 | 1 |0379 | irs
1993 1 0.602 | 1 | 0602 | irs |0815] 0992|0821 | s | 0718 | 0928 | 0.774 | s | 0390 [ 1 [0390 | irs
1994 1 0.590 | 0.982 | 0.601 | irs | 0915 | 1 [0915| irs | 0732|0934 | 0.784 | irs | 0427 | 0.971 | 0.440 | irs
1995 1 0.598 | 0.994 | 0.602 | irs | 0.898 | 0.983 | 0.914 | irs | 0.697 | 0.892 [ 0.782 | irs | 0.635| 1 | 0635 | irs
1996 | 0.604 | 1 | 0.604 | drs |0923] 0994|0929 | s | 0.701 | 0.905 [ 0.775 | irs | 0482 | 0.922 | 0.523 | ‘irs
1997 1 0.595 { 0.993 | 0599 | irs | 0935 1 0935 | is | 0717 | 0892 | 0.804 | irs | 0476 | 0.866 | 0.550 | irs
1998 | 0.590 | 0.988 | 0.597 | irs | 0.896 | 0.978 | 0916 | s | 0.663 | 0.889 | 0.745 | s | 0475 | 0.812 | 0.585 | irs
1999 | 0.592 | 0.979 | 0.604 | irs | 0.929 | 0976 | 0952 | s | 0.702 | 0.926 | 0.758 | irs | 0456 | 0.799 | 0.571 | ‘irs
2000 | 0.579 | 0.955 | 0.606 | irs | 0.798 | 0.863 | 0.924 | s | 0.721 | 0922 | 0.781 | s | 0.463 | 0.746 | 0.621 | irs
2001 | 0.547 {0992 | 0.551 | irs | 0.748 | 0.871 | 0.859 | s | 0.721 | 0.972 | 0.742 | irs | 0411 | 0.733 | 0.560 | irs
2002 [ 0.570 | 1 | 0570 | s | 0.780 | 091 | 0.858 | irs | 0899 | 1 | 0899 | irs | 0442 | 0.740 | 0.597 | ‘irs
2003 | 0.617 | 0.986 | 0.626 | irs | 0.796 | 0.939 | 0.848 | irs | 0907 | 1 | 0907 | irs | 0539 | 0.741 | 0.727 | irs
2004 | 0.651 | 0.962 | 0.677 | irs | 0.796 | 0.954 | 0.834 | irs | 0946 | 1 | 0946 | irs | 0.560 | 0.709 | 0.790 | irs
2005 | 0.695 | 0.958 | 0.726 | irs | 0.835 | 0.987 | 0.846 | irs | 0.868 | 0.971 | 0.894 | s | 0.588 | 0.729 | 0.807 | irs
2006 | 0.729 | 0.956 | 0.763 | s | 0.851 | 0.997 | 0.854 | irs | 0983 | 1 0983 | irs | 0.663 | 0.752 | 0.881 | irs
2007 | 0.790 | 0.954 | 0.829 | irs | 0.949 | 1 | 0949 | irs 1 1 1 s | 0732 0.791 | 0925 | irs
2008 | 0.806 | 0.956 | 0.843 | irs | 0.873 | 0.992 | 0.879 | irs 1 1 1 cs | 0.754 | 0.807 | 0.935 | irs
2009 [ 0.829 | 1 {0829 | s | 0955 | 1 [0955 | s | 0977 1 | 0977 | irs | 0.798 | 0.892 | 0.895 | irs
2010 [ 0969 | 1 | 0969 | irs 1 1 1 crs 1 1 1 crs | 0.925 | 0.966 | 0.958 | irs
200010995 | 1 [ 0995 | irs | 0916 | 0.951 | 0.963 | s | 0.947 | 0951 | 0996 | s | 0.969 | 0.974 | 0.995 | irs
2012 1 1 1 crs | 1 1 cs | 0.948 10953 | 0995 | irs 1 1 1 crs
mean | 0.69 | 0985 | 0.7 0.869 | 0.972 | 0.893 0.821 | 0.959 | 0.853 0.577 | 0.867 | 0.673

BRRR © ARt
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R11 GEERAREE(TFEE) 5%
m e | R | Cob | emeR | U | emer | N | e
1990 0.606 7,791,017 0.801 759,666 0.683 869,673 0.359 595,817
1991 0.590 8,760,429 0.802 799,262 0.668 989,019 0.356 656,770
1992 0.580 9,395,110 0.778 982,741 0.678 1,031,319 0.370 656,620
1993 0.581 9,545,985 0.815 826,852 0.718 970,914 0.390 679,205
1994 0.590 9,724,803 0.915 412,069 0.732 933,433 0.427 692,953
1995 0.598 9,874,908 0.898 522,309 0.697 1,103,833 0.471 754,372
1996 0.604 | 10,081,986 | 0.923 414,949 0.701 1,108,767 0.482 854,927
1997 0.595 | 11,146,599 | 0.935 367,124 0.717 1,286,144 0.476 1,065,065
1998 0.590 | 11,642,405 | 0.896 629,335 0.663 1,732,284 0.475 1,259,098
1999 0.592 | 12,405,259 | 0.929 471,088 0.702 1,556,280 | 0.456 1,685,812
2000 0.579 | 14,131,838 | 0.798 1,644,851 0.712 1,603,035 0.463 2,158,080
2001 0.547 | 15,004,176 | 0.748 2,179,545 0.721 1,445,172 0.411 2,487,128
2002 0.570 | 15,248,300 | 0.780 | 2,084,101 0.830 934,445 0.442 | 2,682,441
2003 0.617 | 13,810,808 | 0.796 1,979,210 0.850 831,043 0.539 2,286,891
2004 0.651 | 13,181,936 | 0.796 2,116,027 0.857 846,444 0.560 | 2,466,420
2005 0.695 | 1,1636,526 | 0.835 1,714,186 | 0.848 866,121 0.588 | 2,664,807
2006 0.728 | 10,826,143 | 0.851 1,658,115 0.951 295,065 0.663 2,384,444
2007 0.766 9,677,572 0.886 1,417,477 1 0 0.732 2,040,791
2008 0.806 7,726,606 0.873 1,456,088 1 0 0.754 1,984,393
2009 0.829 6,340,860 0.955 503,779 0.977 116,074 0.798 1,548,523
2010 0.930 2,912,729 1 0 1 0 0.925 649,462
2011 0.968 1,339,200 0.916 997,241 0.936 415,180 0.969 284,875
2012 1.000 0 1 0 0.948 321,220 1 0
mean 0.679 9,661,095 0.866 1,040,696 0.808 837,194 0.570 1,414,735
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An Analysis of Energy-use Efficiency for Taiwan Chemical
Materials Industry

Dachrahn Wu'~  Kuan-Hsin Ou®

ABSTRACT

This paper analyzes energy-use efficiency for Taiwan chemical materials industry during 1990-2012
by traditional energy-use efficiency approach, data envelopment analysis (DEA) and total factor energy
efficiency (TFEE) approach. We find that electricity takes the largest part of energy consumption and the
crude oil consumption is decreasing over time. The empirical results show that these approaches have
similar outcomes: Energy efficiency of Taiwan chemical materials industry improves over time.

Keywords: Energy Productively, Trational energy efficiency, Data Envelopment Analysis (DEA), Total
Factor energy efficiency (TFEE)
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