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(1) RE>18et.> 0 FooneE 4 B E (backfire)
B » EHRCRMHETT  HEIHERAIAR
Y > TRENERRETEE N EARETHE - K
MRS IFEE -

(2) RE = 18%e, = 0 © FRIREE L 5¢ 4 S5 (full
rebound)Fi 5 » [HIESEE JIRBCRIEST - (HET]
FoRAAR D - AIERRENE &N AR ETE
B3I AR 38 A BEAFERG AV B - BEZ B 13K
TERTHECR AT RE T & JTEREIAT Rl SRR
FRz -

(3)0<RE<18-1<eg <0 FoRELE T 5H
(partial rebound)¥{ 52 » B IRBERIET - HEEH
T—ETINEI NS E - HIEEE YR
ERIATERA - SRR B IR i 1577
FTEEHAL H AR G M BB A M

(4 RE = 08, = —1 ¢ FRIREA B[ 58 (zero
rebound)¥ 52 » &S IRERIES AR L EBLE T)
TRKETHNREE—E > REREHIHTE
JIEREIEMFT -

(5) RE < 0xef, <—1 : FRIRE A EETE (super
conservation)¥{ 2 - B SIHEE [NElEEE
WESIRERET RS - M EEEDENE
FEIETHI -

FBCERTISCRESR » 2O E R
., dLn(E) _ dLm(E) _ dLn(E)

C = gLn(EF)  dLn[exp(u)]  da)

(7 AT - "j((f) {1 A30G3) T » Ln(E)
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B u fmilor Z 5T ARE - $5E6)FE(T)HIFAHI

dLn(E) __ ; _ 1 oo Ay
duw) ere=1—-RE » QIR R

Ln(E)=po+3. BLn(X)+v+(1-REy,  (8)

Sy U7 > u, WEER N FELU TR
BHRCRIAZ RN T

k
ui:50+25jzﬁ+wi )
A

Hep o Z, REZES IR BRI SR N
IMERZE > 6, RoREEETE » 6, BHEET 2 R
8w, RERBBEEAETH - ILAh » BEtRE ST
AR SRR A TH I R A =
f#E(Greene, 1993) » 43 Fl| By F FE(half-normal)
7rHc ~ 158 (exponential) 73 it DL R BT L
& (truncated-normal) 53 fic - Hft > PEEESHED
RyEET AL SR Fo R - HAEET AL RE e
ARABREE u, /INAFE RS - TP R 73 i o s Al
EFE - # B LM EEV5TTE L (Greene,
1990) » FlT AR IR 7y Bo AU R A (B S B 2%
fhist4s E 2= B R A > HRitter and Simar (1997)
R IE A st 2B B D 2 P E R Bl
TR D - SR AR (e R B 2L
FETRC(AORHE » 2014 5 Amjadi et al., 2018 ;
Zhang and Lin, 2018)5({*"& BBt (Z0Filippini
and Hunt (2011) ; Adetutu et al., 2016 ; Weyman-
Jones et al., 2016 ; Llorca and Jamas, 2017) >
BE% 8 u, R AR B 5 RE 53 ic 70 3T A A
1B SSRGS IE R e - F /& oy e - B
u~N"(0,07)

el 5t 0504 B BB 1% 2 57 RE AU B4 A
FRTA Y 2 9] B i KL E 1A (maximum
likelihood, ML)ffit » fifF I FEER 35 8 Ay H,
=0 EREGREZERELR > (Ko, =
0 » JRENEE T M B B B EhEL A S B Rl S e i
B - SUREERIRR BB N R - PG AT BB DA

/N7 A (ordinary least square, OLS){iEt »
(B I 18 45 SR Ry TE 4R R fE (el SRR A il f
BEREP A ESE ) EEZN - WADIER
EFTATAE o HECoelli (1995)F5H! - AR fE
R 28 ZER 2 B R 2 DEG R
Et(likelihood ratio )t & FIERs £ 4= (R st > ZHEX
DIBB RGO EARE - ESET R LR = 2[Ln(y
=0)—Ln(y=p)1~x" > R EHE R/ ZREHF
F5 47l (mixture of chi-square distribution) » E
H o Ln(y=p)HUE BB NS R EiESRE
e N 2 BRHEILLAE - T Ln(y = 0)Y&RAI
HE/NVETTE TR AT RE RS T
tblE - —fiME - BEMOLLRE @R SR
EAEE ~ Wald (DL AR DU BT IA B IE & T 48
/NP 57E) 805 =87 (third moment)fgE » {H
&y BUE A S S A iR Al R A E 4
RAZFAUN -

HiaE A E R FE T - fI40Pitt and Lee
(1981)zkDe Borger et al. (1996) 7 LAWY & E%
Ji R & & AR BEALAYRER - BlJefh B R
o - B ARl SR R i e s - H
fth & ERCRITAZE - PR R - B
EBEARFIREAFTENR R B Es - #
1750 PR By AR 3 AT - PRE B R SRR Rt
RERGERNIENA 280 - AW P& EHY 3 i 50
e —(E R - fE 5 — P& B Bl e
OB o R IA G B Ry B 1L BAEE 2 o
e > BAESE P& > MESCRIA R R R
P EHZEA R > RIS FRIEARE A A E
HZEAEE RIS HZ - SRIESERIAEE R
[E Y53 B - D& 1T A 51 2 Bk 72 4 g BB HY i 3
(bias) - [N @ #FF%EEFH41Kumbhakar ef al.
(1991) ~ Reifschneider and Stevenson (1991) ~
Wang and Schmidt (2002)F1Schmidt (2011)% -
ERIE DL — P B A - BT (h et it E S E

*Coelli (1995)FR FIZEHRER BB 7% » LhIR DL AR IMES A SR E Sl R NP7 A fl s 1 AR T 2 HE s 57
FEREHIEH SRR - MIRERIG > MUTATFEMSH RS - B E SRR S TSR EH T AV E L
FEEI@BIEAT IR - DA IS EH At 2 fhat R I R &S s NPT EME ) - BAEREAE RO

T AR EHETMER IR K ilR NPT -
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BRI BUESCRIAN 28 MASEETREE  EASBEIESE > AIINDS =1 HERzE £ E

R P RS - SRR | R B TR RS S
o . HIIIND1, ~ IND2, ~ -+ ~ IND5,=0 ; PE, FTt
=g
3.2 ARREERB 0 TR B S v, BT -

BRSO RO A ATl RS BIERARANE B, ~ id NO, 53 ¢
HRRERYEELREINENTERSE - F A RRITCREE - BAE 0, B
FLBEA ARG - RERGRE S T o B AR B~ N
SR AP ERE KN BEREE (0,0 WLy, HERL 5 IS S, Forsf i &
TR - DR R TAET  BEIONEERNE (2 % BN BT
THEFAREERNT  RETNERE  SRELE 7 RS | v, B
POBRE T AR ¢ PO TS

P - ASCARARE S - 4R

EEN =P DL R L ITALIEI T gy o [ 5 0 R BRI

Pl B INDLJ N2, B » TR e B A BT S 3T 8 2B
PrIND3 By INDA o INDS ¢ BIVRCRAKAEER, = exp(-u,)41 A B 5K o
PobnPEY vt Bk - EtESERORE 2 %+ T2 Adetu
b2 mm L T et al. (2016)f L EHIIRRCE 2 772+ 1675
=0+ O Ln(Sy)* 0, Tk wi, 18— MR T R A B TR R
b m 2 T U0 o wpUk ST E A B K S

S+ £, T | EERITHRERAE (0 (R R
TIOHER ¢ ¥, FRE | EFESHBEEREN
55 SO LSRRI K, L, M, DRI

8 | ETE AR ITE AR
58 R ABERBL R T ERARETE
%1 INDI, ~ IND2, ZIND5, {#(R3FE% EHETTH
AT R o ERHARGAN  H RS SRR 1
WRIGATSE » BINDL, =1 » EREREEEY  WOEIINER - 0 FRAHE 2 G - ik
B0 ¢ MR RIBKEAUIS R EDRINRE - ) SR TR S R B B B4
IND2,= | » HERERGRBNRO  BAR (TR

Ln(E,)=0y+aLn(E, )+0, Ln(Y,)+ 0, Ln(K,)
+0,Ln(L,)+ 0, Ln(M,) + 0, IND1,+ 0
IND2,+ 6, IND3,+ 0, IND4,+ 0, INDS,
+0,,Ln(PE)+ 0, Ln(EF,)+w, (11)

(B2 R B > HIIND3, = 1 » HERE T s e dLn(E) iy
B0 | EHEA RIS B S RIESE » H {““”dm@ﬂ“ (12)
SIHARE=1+5el.=1+0,

IND4,= 1 > HERFEFEREHEER0  EZHEA R

SRR T RO AC R A A TS > IR A R T SRR B #7204 Orea et al., 2015 3 Amjadi ef al., 2018 ; Zhang
and Lin, 2018)#2 DUfliEt » IRECSEE T ACH R ES - FETE RS (W Adetutu er al., 2016) » HERCHE MR B MbET
HRCRE - ANE T ERCREET RESER R EUE TR B h— MW -

SRR > J77EE2 > Orea ef al. (2015)(F FHHYZinput requirement function (IRF) » 2B [E - A FIEHKHET -
{HE A HABEREE R 5 Adetutu ef al. (2016){5E FYinput distance function (IDF) » HIRZEEEH ~ A EEENY » 32
ZHIRERE T AR AR > HILAREARER - A0 > B E SR B SRR » — B2 N DS iR N2
ZENECENES (S EPTHEZRRE)) - SERCREE) ; 35 BE—HM > AIRAEEES) & > FEEE M
BAREEEMR - DLTEIM A - sEIREEDREARS 5 » FIEsH A B EREENRT - ERIUATIE
BB ESEEIT T se 1 - ISR ER S ETERINES L R 5 AEZE e REE
ZZER] > WHRIRFEAMEEEH -
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ZET2HBEG ~ RBUR » MSK -~ MEE : BBIR

0
%EﬁefF= 1 :Ia

. 0,, (13)
RIARE=1+ &M efr=1+

-

SRIESRESHE

ARICFEHE1982-201 TR B /S RRE IR A S
R EEIOHBERREBHNTER > B
DIAEEHEE IER4ITT B 2 REBERR » Hidr o Nk
RE R & R A SR R AR B AE R 5 B 28 2 4 AR
KRN - AEARAR LG S EN R AR ~ (B2
KRB - JEe By s - EASE
BUSEGHAREREEEE - DRERERAZ
RZEF KBS E - SRR
=02 2D ENEHFERASE Hﬁfmﬂzlﬁﬁ‘

REREE T ET BNV E BB A 2 - TR R

TRERE R AL A Eﬁaﬁéﬁéﬁﬁﬁﬁx&
SREA I PSR 2 B o DU sEAER B RE R
EEFEE TR EREF R S R
SR I REE R -
(1) B HEE

TR 75 K A TR %5 B 72 S (47 B R TR R Bl B
¥ - B AR S R R YRR 2 (LB R MR
¥ e BEYMLMEE AR BRE
¥~ B RE SIS )2 1982-201 74
JIEE EEER > BB E &R (B8
TRET R ) -
(2) TEAREH

TE S KRRER B EEE T A EREEN
HY [ 8t T34 et Rl -
(3) EARIG ABEFEE -

WEIAN KRB EEEEREABEREE

HRHE B 1T T4 B R AT R AR R

istERlE - TR sk - BEfHE hEE
RAGR - 275 2R AU (2009a, 2009b) ~ 2R
FEQOIHYZERL ABERRH - FERKL AT
Ry ~ HAMEY) - Eimak s - Wika s - F
&4 P EETRE - > BEAGFR
ERMARIE K 17 & (perpetual inventory) A AR
fifi + FEEERPHREENERINETEREE
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ST R R AR P A A R B A DAY A
S 5 BRESh » SHEAZFEG
RS FERENE BT E R T U4 -
mTeE A SR ERITEEILETE » ITEFER
EE1988FENHEHE » SEENTFERAE
BHIEE T 5880 2 EATE BB 7 SR
B -

SFREEA ABERRA T E RS HE
7F§{%~$E?}€Jorgenson and Gollop (1980)fY 15545

C RO FEIIEARMAR - TER - BA
*U{ﬁ‘(capltal gain) ~ FTSHRLL S EMERE

AR RS E A ERRHIDivisiaf 5 # >

ﬁiﬁﬂﬁ“lﬂﬁaﬁﬁltfﬂ " SEERGBHER
(P BRE TETE
Py(T=1)+(1-u(T))*R,(T)

+8,+ Py(T)
=(Pu(D)-Py(T-1))

1-u(T)Z/(T)

1-u(T) +Py(T)7(T)

pP,=

6 | 1—u(T)Z(T
pe-g [HOAD. op, - pur) |k

Y (1=u(T)+Z,(1))* P, (T~1)K,(T)

PC=3 Py K (T-1)
i=1,2,3,4,5,6,7 (14)

R.(T)=

Hrp o u(T) FARUESEREFRSIR SR 5 Z(T)
RATEETUE © P, Ry i EARMAERS 5 R(T) R NS
RN PCRyEARHIN 5 0.5 i EAVHTEESR
T, Ry i BRI Z BT EEMTAR o

A B R P iR Ay & A i e FE 1 S, ~ 3
FRAIH - R NMEEES - B R R
RELIEE » AW G e ReRT
TR - A REEMBRCHREAER
BN 2R B LA AR BN S B 5 B - oA
SRS R 7 S R R AN R e 25 B
5 E R RE R B R EIRIVE A 5D
@ o
(4) ZEH ABEIEE

HEIN KRR R EEZ I ABERE
BRI E AR OB A SRR A
L Al SR EUE(2009a, 2009b) ~ REUES
(2019) ZZEhTE A\ B et - #MERI(R ~ ) -
SLERICZIE ~ B RIEI) - FHeRI(15-245%
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25-345% ~ 35-445% ~ 45-545% ~ 55-645% ~ HIE65
p) ~ BE AT ST R R R E
LLEYENSY R 7288 - SIS 8 N BELE & 2 ok
TR Ry SRR 2 S5 Bl - TR 72{ES Y
e Ea > #EmET R R Divisia 158 0 AL
R ILTE B TR -
(5) et ANBEIES

BN AR R S T I A E R
BRHE T EERRYIESGET H#H - EHOET
R~ BRFTRER - TREERET A8
SRS > WS REUR(20092, 2009b) ~ Z2EL
TR (2019) 2 PR ABETRE > FHERA
oy FefSEEan ~ L3R ML ~ EmARRS - IR I
Pl O RHH - B R AT BRI E R
R R SRR R - ZADANTRIE RS ME A
SKIFAE T PAFHEE - Mt R pDivisiafg 8 > A
SCRMERIEASBOEI TR -
(6) “FHHEEESIE

WEANREEREEEREPIEEENE
EEREE OB MRERE (REIRGGETFE) B
TTH b Lt RPN ETREE R - ASREIE
P HETERPR S E RO E BV EE R

(consumer price index, CPI){&E3ELA100 » BA]
FLEFEPEEEEIER -

FH1982-201 7B EE TR EE (L
B[ E(2FE ) L R E B EVEHE R KR
VR BURR20064F 2220 1 34 i B B =
BE  ABEEREEEREEREESNE
B o HARH201 S ET E B U B 8 (H S Rt
il > (HER(HRE GRS AL - 12014
FrRANERESHRKNEEE  2XFRAE

S BIFERYIRIER K » WEIEIPRRE TR S ik

Iﬁt2014-2017EFE31T? BEHE AT A
KBERCA S E) - B E201 7 B EHEER2014F 5
& > 201743 TSR B (EAHER2005 Rl =
19.62% -
(7) FE R4S

WIS RBETR & SR SR B N A AR E R
HE 1T B 514808 B B i S 88 B R 4t

BERE - A GURERBEEERNEES

#HG R BILL B R B AR R R RS
LI CEE R B (proxy variable)

EL#E1982-201 7RI 75 K B it 5 B 728 SE
WAETH S 2ELEEFE2) - HpET

T/
4.5

4 4 =

is

3

25

3.06

2

1.5

0.5

u T T T T T T T T T T T T T T T T T T T T T T L T T T T T T T T T T T T 1

1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 20082010 201220142016

Bl 1982-201 7 EHE THEHE
BRI © KREEEIR S 0 2019 5 FTEE FETAEEE > 2019a (AT ELE) -
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T T T T T

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

19821984 1986 1988 1990 1992 1994 1996 1998 200020022004 2006 2008 201020122014 2016

e i AR T R 5

== JE ML —we AR RN

= R M S R EI R AR R = {52 B MR R
—o— T Rl a5

]2

1982-201 73R B/ R RE TR S SR SR B N AR EE R A0 S = bR

[AES S

BRI TEE EE 4R - 2019b (AT FTEEE) -

KB AR S LERRR 0 HATHEAREEEH R

BN - pRRERIE R - HERER S LRI 2 &
RIS -

4. BEHER

BB N KRR E R EEE T KE

PRI I ol B S R R B BRI ST BRI R 2 P

EHEERBUNSERS) » TRAEEER

F22 1982-20174EFR BN KRR R B R SE B ) 5 SR P 8 FLL B S R B B R U e s T (R BT S B )
s BT | PR | EEE | BME | BeRfE | EE =g 2% S
EIpEE | HEE | 1087 | 10.70 1.10 | 49.02 | 216 |&LBERRERSS » 2019

iz =3
g%éﬁa fegr | 11335 | 128.67 | 13.62 | 768.09 | 216 | &&pmuE4iztig » 2019
B AEL e ZELIF(2009a, 2009b)EiL 2
= 127,313 | 226,485 | 343.42 [1,279.812| 216 oyl
e it BORE(2019)
EREhIL STRERS (SRR
-z fg;f\%z F58 | 20071 | 123.46 | 53.16 | 597.82 | 216 E&%@Eﬁgﬁ’g? 20096)5R
E-. H VAN
AR | RO (20092, 2009b) L2
il 80.48 5.87 60.66 | 92.78 | 216 oyl ’ -
R L B (2019)
SHHEEE | — KRR 0 2019 BifT

2= FE | 277 0.61 2.06 4.29 216 F1abe >

FfEk U Bl L5tk + 2019
AR (R
RER AR
RN A E % 3.47 3.75 0.59 1724 | 216 | 7Rl Est4aE > 2019
FEHH 2
ERER)
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T3 REREEEER TR OREE e B TSR « BT ECRIT ST SR

fRTEEE HE(t 4R
BHE R - EIIHEE)
Ln(TZEAERER) 0.5898%*
(13.80)
Ln (EAFE AN ETEED) -0.0005
(-0.06)
Ln (8% A =15%0) 0.1739%%x*
(5.05)
Ln (FFEHR ABETEE) 0.3837
(1.14)
NS IR ES -1.9277%%x*
(-17.53)
A ARAR B R ETT I HE i -2.4067%%*
(-33.63)
W=y gie)s &3 -0.2023%%x
(-2.66)
e By R s -2.2059%%x
(-26.38)
HARpEBEE -1.091 5%k
(-14.53)
Ln (CFHIE'EESIER) -0.1694%*
(-2.36)
HE -1.4035
(-0.91)
SRR TH PR (W AR R« IR M)
Ln (FEH S BN A EEFHEEE) 3.1826%**
(6.64)
IR e -0.2789%**
(-7.68)
HE -2.7253 %%
(-3.93)
B ATELUEET(H, : y=0)
P-value 0.0000%**

s o s s R RIFORAEL% ~ 5%

HEC N REIR R R RN E E R
o Ho > EHINEReEIINEE
HAP 8 T A AR SR = 1 %R 110.59%HY
BIVHER © SR AT B RE TR & 5
FEREIEHNE - B REEERNTS
i“ﬁgﬁ)&&)\ﬁ%ﬁ%ﬁxﬁ]%ii%— ’ Iltt%
FEEFEFFERREME RN N ZIR - HEBEH
BEMIEEEIIAR ZfigEEH IHHEHL—J\
RETREEEAT SR RE IR E%R - s bRE e B
1 SAMIRUE T R E RS RS2 E

%E/ 488 o

10%AVBHE/KAE T > FEARRE I REL -

& - E1982-201 74 > “PHIME - 474k
W MRefise ~ AR B an K ENRI I RRGE ~ {BE2
KIBREZE ~ JEE BRI G - EASS
BUS S E T MBI ES MR BN E R
& > Horp SIS AR AR o K BNVl HH AR HY B )
HEER/ > RNEHREIET MBI
MR E 2 REIRERSTERE - AE B
il - DIAEE P RA BRI EIRE IE - # LUK
DRI SRR 2 I E B - B > £5%
AR /KHET - BB (E SR AR A B P (R
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JrHEE - HEEE ER1% BT KERER
10.17% (ST RAEAE M /-0.17) - U (H
BRI A A 0 (R (EEE I (E AR
BGE o LHEHTYE T B RERHIRE IR # 5
RIS - BEEERHAEE S EREEL
o PRI SR TR SR A SR SRR T By >
BITHER T -

A B B ESCRIAN B TSR ]
S ERGEHEBEHELCRENFZERIE
JRBIREIR SR FE S 2 FE SR AE B (L & B B
RUEfEE R EREE R EERE LK
B A SOM CL B i = B AT L GBI R
IR R SRRV AR - E S H RS
FEFE PRI Z BT R E k5
BT H E A ER A ANFERETEE - IR ALEE
RUE RN - B AR THRE TR © 5o —
Ji - R @SS GBS ER S AR
TN FAERMFF AT T > SRS R ER
A HRCR 2GS -

HEAN » y (=0, /(0) + o)) TR IRBCRIA 2 8
S GEL QNG S B () N EA L
FORESCRIAHE NG BN ERRE > &
SUER TR0 L 2 [ > Sy = OB ARSI
TERE R - PERFEREE IR B S AR RS R
I i i/ NPT AR R4S IR Sy = 1]
BT AEIDHE MR E AR E B AR
MR - AR A S ER AU 55 AR e il
TSR B EREREEEL(H, y =0) > Hy=
0.9838" » FrIE HE4H 4 L LIy Pl i 2 2 Ry
RIFHNERENFRZERNREEEL M - JE
LIBEHIE SR oA AN ST

BRRCR/KAE S - WEIRE R E R EERN
1982-20174E P2 JBAE B8 JJ A /K HE F50.81
BURRE IR SR SR B I R A 19% s 22
[ © 55— 5 BIIRCRIET R B R AE TR
HRERNEIIHER ME > HRMHEI
R VGG R > st BRI RE R R E

0

SER NS M E ORI f52.44% » HAEKR
T BURFLHI = Bt B & BRI BUR
e PRI B RE IR R R B &R - (HE
KEE TGN TR > ARy SRR S
WCE AR A 22 I THIHET RE B AR - BUNENN
KEFREFE )2 - BRI AN - IREIRE R 8 E
SER B JIRCR R F-3.56% » BB/ MR
T R TEIHER MRS EAES
TR RS - IRRIEEEEET RS - i
& B AR ER B ECR DR TR I (E e - ¥
WEIRE TR A SR = AT i A A SRS MNER &
R - HIF R ATRE R BT RE R ECR B s s
BA BN - HAERGSHEE LI R ZERHE
Foh o RIRED (REJREBIE) 3175 M0 B E &
A fERER R E N P Rl e 2 FRET T -
GHBREABUNEIREBER N E— P EEEDE
TR NMEA SR T Z 8BRS HE
4) -

T B 8 5 B BRI
/K AERRETRON & B B IE M B2 8 >
BN E R 2 M AR (4 - FAREHBETSE
Ghiam A — M AR EEFT @R I
THHIE T E B RHETT - M2 E AR HIE
RBBERTE - AIMTAREIMRE T HEE B
B0 32 i R A B R AR - FEREIR (E A
Mg PR (E I pleAS ~ W AR SEERE A R - T AE
T AL B 2 SRR B MR T T - AN SR SE 4 B B
Adetutu et al. (2016)FH[E] - Adetutu et al. (2016)
(2 5SS {EIEIS 171980-20 104 B B T4 01
BE RS R R R F590% - R HAR F5-36% - B
FLHAT Al REEE AR BRE 1T Rl oy ORI 52 - (HE
HHI = AR TR B R i B & AR RE TR R T i
FAEEEHET RIS - NI - MEAE R I PR
Z EhgE 8 A REAR R S THEN - (BRG] 4E s
REIR P s v Bl S s R e -z F B RE R
LS

"HR4ECoelli (1995) » & y AFEATIN » DU AU EEMGST 2 Mt 2URaREB AR E R il i N7 A E TN - BB

PBEEIEERRIE ~ Waldba B 8058 =B e SE R AR A -
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T4 AR R AESE TR N B A B R R R
FRAGETEER - BERE MG RACRYTFEh

)

(REU(HEED)

TR B BN EE)

Ln(BEJTHER) 0.0579%:*
(3.44)
Ln(TZEAEER) 0.5684%*
(30.91)
Ln (BT AN ETEE) 0.0001
(0.02)
Ln (BEFC ABEIEE)  0.1537%%*
(7.11)
Ln (P ABEIEE) 047454
(2.56)
G AR AR B AR B -1.8944 %%
(-26.92)
IEARAREL T R E R -2.3187%%*
¥ (-40.92)
(BB R VRIEE -0.2329%%x*
(-6.60)
EeBEY R RELESE  -2.1388%**
(-36.89)
NS -1.0725%%
(-28.41)
LnCEISEEEJIEMR)  -0.1539%*+*
(-4.24)
Ln (BB IRR) -0.9756%**
(-40.46)
HE -1.7760%*
(-2.12)
A 215
Adj R-squared 0.9936
Fifat & 2,759.33
R SRR
yebit] -0.9756 0.0244
R -1.0356 -0.0356

EWaN .
SOHH ¢ okkE L kk

5. foomEd 2 5%

AR B IR RE R R SR B /K

*ITRIRNAEL%
EEE/KET - IEREEE

5% ~ 10%

e
a3
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Measurement of the Electricity Efficiency Improvement
and Electricity Saving’s Rebound Effect on
Energy-Intensive Industries

Chian-Huei Tu'  Ruei-He Jheng”  Chi-Yuan Liang’
Hsin-Chiu Lin*  Hua-Wei Lin’

ABSTRACT

Most literatures had dealt with the impact of electricity price change on energy consumption,
neglecting the rebound effect. However, it is important to consider the rebound effect for estimating
the impact of various energy policy instruments on energy efficiency change correctly. This paper uses
electricity consumption and related variables of the Taiwan’s top six energy-intensive industries during
1982-2017. We employ the efficiency elasticity method and stochastic frontier approach to analyze
electricity efficiency level and its rebound effect in Taiwan’s energy-intensive industry. The main findings
are: (1) If the industrial production index of the energy-intensive industry rises, electricity consumption
would increase. Labor input has positive effect on electricity consumption. Additionally, Electricity price
has negative effect on electricity consumption growth. (2) The average annual electricity efficiency is
estimated as 0.81 during 1982-2017 in Taiwan’s energy-intensive industry, implying that there is still
19% potential for electricity efficiency improvement if the output, capital, labor, intermediate, electricity
price and industry structure are given. (3) The rebound effect is 2.44% in the short run and -3.56% in
the long run. In other words, policy tools need extra efforts for achieving an energy saving target in the
short run. In the long run, energy-intensive industry can overcome the rebound effect and even achieve a
higher electricity saving target. As international energy prices fluctuate in the future, it is suggested that
the government should stick to the floating electricity price adjustment mechanism to reflect its internal
and external costs, guiding the industry to use electricity more efficiently. Additionally, to promote energy-
intensive industries to achieve energy transformation goals, it is suggested that the government should
continue to encourage operators to adopt high-energy efficiency equipment, and strengthen energy demand
management measures through energy conservation counseling, regulations or incentive mechanisms, etc.
Simultaneously, we should strengthen the awareness of energy conservation for employees and join energy
managers or energy service teams to strengthen energy management affairs, so as to lower the electricity
consumption.

Keywords: Energy Efficiency, Rebound Effect, Stochastic Frontier Approach, Efficiency Elasticity

Method.
' Assistant Research Fellow, Chung-Hua Institution for Economic Research. Received Date: August 26, 2019
* Analyst, CIER. Revised Date: November 5, 2019
’ Chair Professor of Management, National Central University & Consultant, CIER. Accepted Date: November 15, 2019

*Senior Administrator, Green Energy and Environment Research Laboratories,
Industrial Technology Research Institute.

* Associate Researcher, GEL, ITRI.

* Corresponding Author, Phone: +886-2735-6006# 6232, E-mail: mike.jen@cier.edu.tw




