55.

The Direct Rebound Effect of Improving the Efficiency of
Passenger Carson Gasoline Consumption in Iran

Ali Asghar Salem™ @ | Siab Mamipour2 , Masoumeh Azizkhani®
Department of Economics, Faculty of Economics, University of Allameh Tabatabali, Tehran,
Iran, Salem@atu.ac.ir
Department of Energy and Resource Economics, Faculty of Economics, University of
Kharazmi, Tehran, Iran, S.mamipoor@khu.ac.ir
Department of Energy Economics, Faculty of Economics, University of Kharazmi, Tehran,
Iran, Masoumeh.azi zkhani 1986@gmail.com

Article Info ABSTRACT

Articletype: In addition to intensified nonoptimal consumption, the

Research Article accelerated rise of fuel consumption in the transportation sector
is also followed by other hazards in domains such as the

Article history: environment and national energy security and supply.

2022-12-03 Therefore, policymakers are particularly interested in

improving the productivity of energy consumption with the

Recaived in revised: intention of fuel saving. Such an approach, however, is faced

2023-02-15 with the rebounded effect in reality, and its positive impacts on
Accepted: reducing energy consumption are counteracted to alarge extent.
2023-02-27 Aiming to estimate the direct rebound effect of improving
Published online: gasoline consumption efficiency among urban households in
2023-03-16 four classes of consumption (less than 60 L, 60 to 80 L, 80 to
120 L, and more than 120 L) from 2017 to 2020, the present
Keywords: study applies the almost ideal demand system (AIDS) model
Almost Ideal Demand and the seemingly unrelated regression (SUR) method.
System, Direct Rebound ' The results indicate that the direct rebound effect of
Effect E nergy improving gasoline consumption efficiency in four classes of

: i consumption, i.e.,, less than 60 L, 60 to 80 L, 80 to 120 L, and
Consumption, Gasoline more than 120 L is 0.73, 0.94, 0.63, and 0.47, respectively.
Consumption Efficiency,  These findings imply that the higher the non-rationed gasoline

Transportation consumption, the more the saving. In fact, the gasoline pricing

mechanism, which has been subject to ongoing criticism, is a
JEL Classification: significant factor in the extent of the rebound effect, and further
K32, C32, H20, D61 amendments are required in this regard.

Asfghar Saem, A., Mamigour, S., & Azizkhani, M. (2023). The Direct Rebound Effect of Improving the
E; (;CI ency of Passenger Cars on Gasoline Consumption in Iran. Journal Economic Research, 58 (1), 95-

© The Author(s). Publisher: University of Tehran Press.
DOI:10.22059/JT E.2023.351978.1008757




3 S pa0 3 (5 lgw Sg 3995 (1315 O gag palliuno (S 3 5!

ol 49

T 5255 dogare 51 00 Claws (0 Wl ool e
SAlem@atu.ac.ir )yl (s (SUblb aMs olKuiils olaisl 0aSisl g ks slasil 09,5 )
S.mamipoor @KhU.ac.ir ! (s «sojyles sy ladl oaSiily culie 5 (65,5 dlazdl 09,5 .Y
Masoumeh.azizkhani 1986@gmail.com iyl )l s ¢ sojylss olKuiily wlamdl saslisly ¢ ¢ 5l slaidl 0,5 ¥

ouwS>

Wl Ol

By A5 o 958l (g e S 53 S g Bpan L A2,
il Csioly (pol o bz (slaojes 53 (6,500 Cljlad i e
San L o655l Spme )3 (6y90 0 S99y ol S 2 Jlos 4 (e
el Ll ‘..\_.wbu_n (.)l)l"\j ‘_AMJL\.AA’ A>3 Dyg0 ‘u>9w L_‘B).a.a B Lsg?d&).o
294> L5 g 000 9y29) (iS5l Sl ooy Gy L 2,09 Oy s>
Dydee (- (5Pl Bpae B Cap ol cute SISl Sl o305

Byae oIhLS Doty e (S 3L 5109l B b aslllas ol yo
S e ) 55) hpas il Jar KB 4 s slo )5l
AT la i b Ve 5 Gt g o We BAC G A b
b oSy gy 9 Jlodn) L i (Lol it J2o j1 ATAY
ol 035 odlatwl clag yobs

5 Ve BA Gl Ae BSe Gz e 5l 508 by dih jlon S
Slsog et Byan (hl3 8l Oljlge 4 & amd o (L laadl (i
ST B p3ille s )3 b o BIT (g ydn (29248 p0 Cnjh
2S5l 3T e )3 e (ol bS5 il 550 0)lgen oS 05
il oo p3Y Aoy opl ) (g by Sl 5 Cunl

1l £od
iRok (sols

VENANY el s g U
VAMNYE 16,5550 &)U
VNNV A 1 da E,U

NRAANAC R R F T

:Lmjl,.x,ls
oo i
Lol ol (g fo
d)_m wéuij/o,l_:/ L.J).ti:

Sipl e i

JEL gavadb
K32, C32, H20, D61

2 O3 Bpan p Gilow (logy3 LI Seme pebtas (LIS JL SLVFY) dogiane « G 5o 9 Clus 5 ee ol e lls

DOI:10.22059/JTE.2023.351978.1008757

We=0 (VDA gl Cliiss !

Ol ol ol )Ll o & padl




JFoF o o lonis ot g oloeiy 6590 o solaisl colinini dlzo as

dodio —1
Bypao oo el 5 004 ,I0y95 0 yeuiS (g3laidl 0,80 > YL cuenl 1 (6551 Lisy
Ol)lf Cewslow S99y U JiL.m R yodes )'| ‘Lg.\n])lflj EXEN 9 u_{])lf dgub 4\L:...u19 & L;j).}‘
> S (5l Bpae ol Wg) 3j9e ) (Sdren bl I (S b e
Ml il 55 b aibie (S5l gt ol sl e 5 S 02,508
Al od Slojojl (b (mezs wll ¥ 55l FV+ 5l i el b ol (VYY) 55
t_a).\m [ﬂ.).C).g Q?}é‘ d.)).il&fa o»:;..? .wl d..é)f)])é OLQ‘? Cansos O.)) ).) ‘(Y’Y’_Y'\')
Grao b &S oas (539l ais Jud 5 (6,500 55065 oMo lou) s (65 p5] it
il s 4y Xo¥ Jlo 3 oS o aken VIO il 5 '35 g 1551 0Y 29
al 03> jolaidl 3¢5 a1y Jedl iy saw 55 00 YT s

Canlgh > uizmen g (5551 YL Byae d)50 3 Sl oSS LAl 4 g b
ol b ol sy sl (Lol Pl I (S 4 550 5l cbles CO, (gals sl
Gan 5 b5 i Jiigden (i iz sies ot &5 (10 Tid 5 J) e
9 Lg)))‘ B yan p>y L_g.} dgd> (Y'\A ¢ ul)&.@h 9 g_s“) ,\;)IJ )‘).9 d.J9.0A L)Jl )Lu.vu..} ‘u_i:l>
Oyiwl) AL o JBg o izu 4y basye o pdaw 1 glAlS bl Ll pjles
Gyae JS J) JBg e ise ptew AT Jlo 6551 asjls slivo (Y415 £ iSen
b iy opl bl oo 5o OT Qo> ARV oS odgy Aoy £l oy 5 L;l.mw”])é sl
Gyas sy jl (S g iy fos Hiou a5 ad o i bodly cpl .casl o3l
(e (250 035 (S5 CulsS dgme 9 (i b QL L g 03,8 Bpaae (63b (63 ) el
kol Cagw lsiedr i (Vo0 S Kon 5 a) ol walgs olaisl 3ss 4 1) 6yt
NSB Brae sba)ld) Sp> g cnzn @ b Plue (alpls D9800 a3lis iy ol
e g g il dupe e 5 BT Closewas (58,5 (gl Slolyd sl 1 oylgen
.CA»)‘ 039{ )]))9>)J

1. Globalcarbonatlas.org
2.Li & Lin

3. Lietal.

4. Steren, et al.

5. Heetal.

6.Angetal.



W hKes g pllu jholle /S pao o (5 )lpw 5109095 (U gty oo (iTjb T

@ty lp @ g)ls ol 5l (glod S b (BN Iy sl (b )
ssbteds AYAL Jlo 3 sl ond oleidiy i sl ol Sl SalS g iy
g &)l ) ool 5 (gaasages Cunls (()lgw (S99 (5 Bpas 3 ag2ddio
5 e s S5 by e g e (s (6 lind 3, 15lks) lg] ] i 3 g 05 Lo
ob el wdly GhalS gypSade plie & SO Brae 5:Sle o i 8%
015 ol 6 5 VYR Lo ol bl 53 0,b9 ¢ o3 e el sl ol ety (sl Lo
D9y gt by 551 900 doae g 45 A8 o o B pdy g0 Slelidl
Se glped (62,0 onizunl 03 35T Jaig Jos 35w )3 63yl cblis sl adl
Cutel g by al8l S annST (63 Ll g (G55l Bpan (IR (gly o (49 ke o
YoV s 5 ) ol o aslis g,

JBgdex 5w 551 rgo e e ) 03d Jlosl Gl 5 bacuslis (S5 (9
5 Gyno iua 0 pMel Mol Lol o ol b Sl 42l b gus Gy sie
3 o i 5l 4L (gm0 50y, iz wr GIOBE slaj ezl ol L
b opblue Gl g (Suily 4 flod wdgw ane (ol ddsa iyl s 9
Cedgrm g Jyge) Mm3en 208 ) &l Syge poel (S pais Al Jilug
TSl et yg0 e dgnte (23U (shilg dely iz (YWY Tgale g (g puie) 1Y+ A
S5 oty 4 ol lapunilSo Cinogs glyy oMol (iS5l S g5 e odesl
Taw > 42 @MSBpas )8 il cuw €gipl Sloady )3 5eS anje sbol b 2L
S5 33l 5 5551 loss 5| SV obo o3lital & e 5 003 ren o 3 4 5 53,9
2 9 sl cilisie (slaog )5 55 (55l o (iSib S jee 4251 298 0 (SIS B puae
(2] laculuw lessly a8 smd o L ol 53,5 el Jg el @olite loj Jobo
30 il sl (oS sl S lgiear (iS3b 1 o3Il canl 0rd 3,000 s 5l i
Foe s S el sl g iloe Joyg5 0 (ol Cunl Sl gl )90 50 Bl
A8 a0 b gu Bpao (il s 53 by &jgo Sl )l @05 ]
2350 )18 (el g ploxie 3)90 (IS5l

1. Sorrell & Dimitropoulos
2. Moshiri & Aliyev

3. Rebound Effect

4. Jevons



JFoF o o lonis ot g oloeiy 6590 o solaisl colinini dlzo aA

A olpl 3 Cnz (S SL B dine; )3 485 Gjg0 Clalllas (35 3945 & 429 L
sly Blg o ez dlale Bran e SSE 4 )lgls g )3 gg90 ol s 0 dyse
ssate (pdy e &l dlej ul )3 gde gladog g Ll oo ISHL P 58 b))
Sloj 53l 53 olgils VAYOD gz)les 4y bgsye (slmols (simgg cilanl 4y liws jolaiedy
a3 3l ol Jols pio sleanie slue g Cwl a8 13wy 350 VWAR-IVAS
018 Gy s FYVE 1 il o yho bl (3 gbke &5 ala)lgls Gis b olgls
W F (Bpao 05,5 13 Mo yd VA ilale drogus 03ga5s )3 (Hlgsls YFAY) diopd Y ¢y ji
Coles 3 5 (Kl AdD) s WY A Bpms 09,5 10 do 3 YA (Hlgls AYAA) i A-
oty Ky LIS St 51 S o e st 2 WY+ 51 G (s BRFY) o> WY
53 comwlio SMo ST i3, 0)lgen Lol fail o gl g3l o )3 ol 051l g 0390 (63,3
ik SS5 4 iS5k 3 2yl gy sled 4 ST lasbe b3 Gt g S
095 2 ) oo 9wl Glaculi @IS Glie e b (i (Bpas il
Ogeiy onl 1S gygbas A oy dnsly oSt Grae ) 4 ) aag g She
) il adllas ) cplply oS eoliiel wadj) s 3515 oMol Cax 3 s
SLEE s Jaao Sl odlistal b ySde (Bpan dilo Jlazyd Sl le > pj (Bpae
2 g0 odrias Lo ol yalls & 30 )S) b 9 ol i
s pgd Lisy 43 cdodde | oy (ol oad a3l IS sy i 0 ol dllis
B9y Pl RS 3 39 e ol (2B g (B (028 Al pom LIS )3 9 (a0

Ui e e 4By Gigh b Jie 350l n 4 5 eaxi (iSu 5D 5 0AD gu S (iR
3 Jolaid! sl slbdusgs g (6 pSaoes 4y SLL

S Gl =¥
Sl pee 5Pl Spas g oo dee Gle daly guyp 4 & SHL Sl cone
5 (14V3) TS cldllan b g gjhe WSO Jlo o ' figr lital plbiy buags 5l st
ololasl bwg 2iS5b 5l Wle Job 53l ond 5T o1 o0 lallas 095 (122Y)
Sats 5) el a0 g e splolid (g o] Aoloo g o atb iy (55l 055>
8 ) a6 (52935 b S il 31 Cuenl g e 390 13 8l pae (Y oe i

1. Brookes
2. Greening et al.
3. Berkhout et al.



W Ohles g pllu jholle /) pao o 5 )lpw 5109055 (U gty oo (iSTjb 1

(¥eee) an 5 C5p pen lelae sl e dbgspn bl Jlus g s o5 2359
g5 4w Y W) olylSon 5 55 oY+ V) T lSon 5 pLSLS (Y- ) Loglgsg emd 5 Jyge
03 yiuS Ol 5l g paiians el S5l Bl cpaitine S 3L 31 bilen S plwlid 1) wiSb )
.olazdl

I syl Jpame ol edlitl SRl e Yoano iitune cuiSh 1
(AT GDKan 5 ugligsiess FVF  glSan 5 ) dgin iy sinp StalS
ol s & V¥ saxe ple jl eolatwl glp Wola il & pudiae e cuiS5h ]
dops Oy Gl oz 4 8 (VN )8) D9 e @bl iy BB s> 5 (gpg0 e
2 AYOF TSl 5 055) dpdie S 23 gl il She cnd LtalS I 3k
oM ladl > (gl le Sl &S 290 poie (5Pl 03jk 3 e 4 (LISSL Pl ol
(YW S ) 5 o) A () Kos g 95) S g0 Sl

5 P55 23on sl s g s Sl & Vgano Lrodlglis (ol cuiSil
@D dgme J (8L uiS5L 31 ) lalages dcgeome il cal 53 (VN (0 00SL
5 Jalyd daceesd b adgl diy (anass @ b (V) lages ,d o inles 1) (65,0
ajp el ol )3 9 (Gl @D dee b md e Ui 1) (2900 Un gl Cungllas
L Al dad & wed o Gl S 4 Syl il eolais] 00 e (B g
S5y Sl dal Sl el e S WSe Cap 3 a3 b3 S I Jols
S odlizal 53 Slets S il cunsty (U2) s Gl e o g 5908 yme
g mand ($3S) g1l 51 g (S1S5) etile 51 Gt 9 4 (S1S) 55 Slos
4 St 55l B pan quaitas SIS 4 (2L dgm0 b mitene o8 (S5L S iz o2
(oY) sed 5 e Ll Yo 4 Y15l 56 (Y) clots 5 BYE plo Grmo 5 S
(€,) colo sbajie cSp cax » 1) (§)) 908 W (oxe (5l D) 29
(S1) k8 colus plon (390 Sl (B1E2) 5S (nj Spas w30 (LS g BB 2o
alais) plas 0055 yuno 5 ol 005 0303 i T g € blis |y 2253 31 (d alais) el p}¥
S o Bpan 0)bod ) 2Ll deme I Jol> (g5l 033 I alai) i s (@

1. Gillingham et al.

2. Steren et al.

3. Dimitropoulos et .

4. Freire

5. Ghosh & Blackhurst

6.Luetal.

7. Own-Price Elasticity of Demand



VFoF o o losis ot g oloeiy 6590 o solaidl colivini dlzo Voo

oo &y (i SLOE (goie plrals Gage 9355 LI GRIE!(E)) Jhge

&S b aalgd d dats 4 @ 4kt jl e8> 9 D(E,,S1) 4 D€, 51) pbaly b o

Al g8 (S1) b o o390 e (lie plon b (E1E2) Olise 0 (3t 0083 g

355 adsl olSe 4 0)bg> Lol ioeie o am3 e 5 (loj (RESL) S uditons (255 5b

36l Sl (O<RESL) i mitee (iSjb J1 5 2355k (@) D(E},S1)
S S s (falai) D(E, Ss) o 0 g AL oy SlSe 0 Lol iowie 45 13, o

E
Y é,
A
A’ j\ a
E e
e v
: E ’lf i
¢ 3 : :
Y E, d E i
° 5 S 0 5 S, S
(&) 4l g0 (@) loges
P
)
d f a (@) sloges
© E

05 2D 3900 31 G2 eltes b g oo (RIS 51V 13905



W ohlas g plle phol e/ Spao 5 )lpw 519,085 () e pradian (TG T

Lola ieud 05 iudS 5l oolawl b 1y iS50 51 (Ve A) welargyiasdy Jyqw

23516,S" duwwlro
S
e=¢ )
=P
€=3, )

S5 ly 5o Gl 4 g (S) iyl closs lassly JSG 4 (2l (V) dblee

‘(Y) Aolas 5 J*"l-’u" 65)5‘ ui])l'{ S )'<"L'-’ u‘dL’)’ (.53)3‘ loss u”')i" 9390 JLgY
Sl Oleas sty 12 ond plod dia b Cuond a4y (655l gy Cuand Cond g0y o)
Wb e bl (o5l dalg ya ond plod dl e o oyl Day ol 4y a8 39 o (5 yS0jll
&5 @4 s Gl Slass S Gl Sl s (LIS5L ST Olie iz o

2] o Cawddy
=0 )

295 625 il 3 (€) 5551 (2h & Conas (V) dboles 51 51
.= (5) (£) +1=n,(E) +1 )

ST sl @55 @hBa s gyl Glols (ais M (E) g8 able
Se et 2B 25 b cdids 3 23l jho iS3L S, (B) = =1 555m,(5) = 0
Slasl 0<n (8) <1 1 Jg el adly Jials ojlul lon a4 55 (655 B pao cho )
Slwgs Job 11 (S) 51 31 5 5 50 sgpg =1 <1 (B) <O (lpe 4 23550
ke 0N (B) ©)gody g a5 jlawy (S5

Sipl cless Lol gedags (23S 9 M (S) ik S ple bl bl
D g0 ol > ablae (Y) 9 (V) ©Yoles (655,84 L, (S)

w=nO=LG)-a=LER)-A=EE) @
ol

®=56) =2l () £l =[5 (5) 1] =np, 91 ®

1. Almost ideal demand system model



JFoF o o lonis ot g oloeiy 6590 o solaisl colinini dlzo V¥

ool il e o] Cuagd & Cond g5 Lo gLl (1S M, (S) oF) Aoles

(V) dsbee [ ()] = e, (B 551 Loty 228 5 (%) () ofF) oY) o)) ¥oleo
D9 g0 Juol>

1,(=2 () =, (E)+1=-1, ()=, (E) )

el (G351 LT (GaBogs (iiS (dhie ploa (2SSL Sl (S)lke 4

SOt ot 47 LSl i Joko .|~
g o8 Wb o Jlons) Loyt Lol piage ol adllae )5 ol 4,5, Lol Jas
Cagllae b (sl (ools o 8 51 Jte ol sl 03 &1 VWA Jlo T pldge 5 190
Coosd I Jite 5 4Bl ol o) @lg5 CJB )3 0MiS B pan Sl 5 9 03,50 o
@ ag by ag S ey 0 ply onl jload Jobs ©Volae it cplple Ngd o (e
g o> 45l g g 4l g Wil (ad e (Jhe (HBly Cad et ls
9 008 B yuas 4y las b Jdo opl il Jolate Jao cpl 53,5 Jas o)l 3)91)3 sy clalis
p38 9 3o o (PIGLOG) "l 5 | (ools 09,5 jl 5 iy (g5l clona 5
25l e 3 ©gods AIDS Lol g ks

wi = a; + XL, vijlogp; + Bilog{x/p} )

5l Gjlis g 0090 Coid 2l P 398 aloles )

logfa(p)} = ao + Xk-1 arlogpx +§ Yk=12]j=1Yk; logpi logp; ()

Ognel Cuod a1 plge 5 (90 St 4 A) dblee (g0 (b d 4 2 L
il ool Cawndds Jloss] Lol pimw (dod o yd e g ods osliul (VAAY)

w; =g+, (logX-log X} WilogP, )+ X v, logp, (V)

bugh (b3 48 4w cule) byd 4 0SB pae 4l b 398 dolee ()55l izmen
Bl Jao sl il

ZBi =- Z(Xi=\ Zyijz‘ fc%?ﬁ"-)»:—g

1. Deaton & Muellbauer.

2. Price Independent Generalized Logarithmic (PIGLOG)
3. Adding-Up Restriction

4. Homogeneity Restriction



WY ohlas g plle phol e/ Span 5 )lpw 519,085 () O pradiun (TG T

ZYij =: \w-i“‘”“
j

Yij = Vji "o 4
JIVC IRV Lol 0SB e slolds 4 ka5 > ciMac %R 199.3)» o o,)Ls! 39,8
WS Ol (I w25 005 e b (5Sen 48tz )b e ggetme D Sy slixe &
Olise S sl Cond S5 & osd Lolas e8I (ol ol )y Ol 5 bwdd ol mb S
P e b A8 e plsie ) 48 Cald 0 g Sloee pud (g 0l LW YIS
(> dol)d )3 poss e 5l ) K303 Y Cuad 3 puss ot YIS G G s
o 3k 500 Y (Lol )3 cuslite s ply (ol Y Cuosd pusi b plen il
i8Sl 5 Y Cand it il ) 1 ) g5 0l @ sl
g g0
5 QBRI G pas Sl 5 colid gl I3l e S el g e gla s
WJlos] GLols pinams Jdo p3 bl g0 (3Ll Slagonas 381 (gly > o o3kl 5)g0
M8l e GRS Ao 4 pile g 039 dunly e lpls 4235 Sl (VI 0 095 wrw
Sl sl Sole ity BB 5 a0l (S 9 JU)k) ad (slohaS Jge b
eii=—1+YWiii—Bi (")
&i=—1+ (YWUI —w;) (\Y)
e =1+t (V¥)
& = % -W (V%)
s (slyy Campllan @b 48 ol 01 o3 caalla ol Gilanl &y it yglate &
Aol )3 (6 S rouas il 408 o (59 LB )55 J) amgllan @ (ol 5 251 352
Wy G ol 65 b dlge (sdlatl belge p 95l g Cunl ppre (slUgho
(b il Job Candg o iz ol oIl ol gl Cmor slopiite ol
Pl (anadl & 4295 b g o0 BLSI Jo )3 Il Cuwpyyr (Sme CuSlle g S
Aslas 53 5 Ciaysd 35 ol it ol Lasgi it Wlale Bpan lie (slive 5 43,5
Dad o LSl ol

1. Symmetry Restriction
2. Symmetry Slutsky
3.Zhang et al.



VPl o o lonis ot g oloeiy 6590 o solaisl colinini dlzo \f

w; = a; + Y. vijlogp; + (\8)
Bi log{X/p} + Yke1 Oihy + Xg=1 nigDUMg + XL, Yo 85logp;DUM,
+ Xg=1Aig log{X/p} DUM, + g

] S 152 g Sligy 1 S)ys3) Y 09,5 & pas ;s W dsles ol
5 Siyd Clodd S g a4 JagJes fonin fole) 5 Cuiline fplidy) g (ML
Aig y Bijg » Mig J\M)L"f (uLo.\> 9 Yl )JL.AJ fdl)}l'.m) 9 J...h 03 dl.ml.\.c ‘ul?o).m
5 odlizl b Bly z)bee X/p VI o P g 0392 Jibo sloygzel)l Bk, Biy Vij 1
Gl Cures sl Sho 4 baye (sl N g sl cuod (adls P oyginl (adli
@Mpass ¢y iz iSame Sbo lgils ojll Joli o (k=1,2,3,4,5,6,7) b )lgls
oo (o piie oaimd lis DUMG il oyl Conpyw (g Jabie g 2ol colio
We b A (DUMy) o) Ax b5 dib aw 0 opju sdndib ly o (051,2,3) & el
Caol 0us 8LS] Jio 4 (DUM3) dilaale B pae yid VYo 5l oo colas 10 5 (DUMp) sl

% Sl 3 5590 =
390 Glanl 355 (clp mlo & (5 CuiSHb Bl ¢ e g (oolaidl Anwg Anly )
oig 4 llokaidl I (ool sl asg 3y50 g odd S (2o bl ]
o aels g 4ty gasge ol 4 (3L Slallae sl 43,5 )15 o) baxe 5 (6555 i
o (JSjebas il (S Jl 3 Sy b dncld il 5 (golaidl 3y Sljlge 4
Lodls 5l 58 90 (535,84 b ((sokaiBl 03,8 5 puius s uaiiane) CulS 3L 1 g4
oy g0 WS 5 05 maw 40 (g5l iz ladlas ) (Hlgl asdg ( JS slasdly)
Gl 428,513
o ela Il 51 glod jinS cads ¢ 60,08 050> 4y dn g by ¢ 3uiivd (sla jigy 3)50 o
a5 Sllas ;3 (YO o Kan o Sl5) wloid 45,5 54 iS5k ol b)) ol
O T v ¥ e
2 3P S Pl pupp @ &5 (YD) LiBnyS g g5 (VI0) plSen 5 Sy
on fcasl 01 o2lizel (CGE) " sluslxe ogos ol g, 5l ks &bl o 4iok
Sl ) amlona 5 o35 laosly CuiS > 385 Sl 5 oy Clsbne sl i)

1. Broberg et al.

2. Yuetad.

3 Computable General Equilibrium
4. Oreaetal.



Vo phlas g plle phol e/ Spao p 5 )lpw 519,085 () g pradiuno (TG T

2 SFA 1S3y 5555 b sk ostss sl (V00) " lSen 5 1)) S on Jlss |y (55
Tl 5 )5 laslyy Kopel 3 (GoSmn i @55 Gl 2S5k S oy
Jlos g 4o 2oyl )5aS V0 )5 slosle J& 5 Jos slp |y (1aSil @l 5 (YY)
Slopen ssbes 1y g5l bl 5 il caiSil il Wlgie SFA 5,5, aSul b tales S
SS9 o) O 3l sl gy ebaiie caodly (gl s Jas opl bl iy a5
S 2ibe {1-0) Tonlivoolsy Juo ldlas 5 edlinul 3ype Jio ese (Y+)A
» S Sl oo g 4 sl wilise sbgise o b g Jals 58,5 ka0l
on el 485 15 oslizal 390 {Y15) " Silx 5 J 5 (V10) o 5 J o (SWlas
5 ologi sz Slllle 50 bl eudtns s 51 iS5l 1050 sl U39y ol oz
1 g Slows Jb ol b fcanl 0ad 48,5 54 (YOA) "o Kon 5 5 5 (VOT) Valojl
g (Sn o Al oo 10l Qe 80 ol 53 o3kl 3590 (slaodly ()39 (o pid
5 o) VY K 5 Silg) ales j Sl 3 5 cund AIDS Jlow) by slilis
a3y gosly 5 exlizal L (YYY (o)) Kan 5 83) (Y VA cohlon o ) (Y0 <5
(R e 5 ) aile (600 liioee ol 02 4l IS5l y 0 4l
iy Slioe Mg @ 31 65yl S5 5 oSl ol (YN T ) Ken 5 5L)
(bl sla by plo Colg 5> led S 0slitul gy oxlasdl on) bl (551985
sl 3 10T T 5 ) Stz gme Sy (YWY Ty 5 SUE) L e e

dlad) e iS5k S Al

1. Stochastic Frontier Approach
2.Jin, & Kim

3. The Input-Output
4.Li & Lin

5.Li & Jiang

6. Thomas & Azevedo
7.Wenetal.

8. Wang et al.
9.Lin& Liu

10. Li et al.

11. Shao et al.

12. Zhang et a.

13. Belaid et al.

14. Ullah et al.



JFoF o o lonis ot g oloeiy 6590 o solaisl colinini dlzo Vo5

S iSan 9 Vgl) IS 2Bl (6551 Sl 51390 13 392 90 lillas o3 (s
g ) VT T M) wil e glagise g (V0 S 5 ol YT
claplasls (VO 7 ohen 5 o) el (YW b s o) (YR
O) Y S 5 AL YT Sy 5 S G oYY e 5 93) (GsSe
Sloodls g5 5 51 55 B 5 Joo s Mlbe el 3 pate (g Jon 5 (V7Y 55
5 523 ) (VY &l 5 pg) dile Slallhe 5y A8 on Jae Sglitio oalizl 350
oo A oD odgen Cdlus lue p (VoYY (han 5 o) (V)8 T oK
Toblen 5 op (YY) sde g opmia) aile K3 Slllas S g by 23Syl
soon @Sk G glgls gy glaesly Sl eslial b (VYY) olSen 5 55 (V414)
..\3]03)5

Bl )l (Bpan )by Sl p (pj (ISSL S 390 50 (Sladdllae )5l S35 5
9 COE Juo (65,0 L (WWAY) pUSB 5 iy jg0 slaguy p olsl o Sl 005
JBgdes slo 0 iS5l S uyp & 0dd Gilwdnd slanl )lulus o sle
ol 0dygl Camdts YIXO |y pin lp 2iS5L 5l Glise 9 adlay WA Jlo &y
35 wew ool 4 Jio%‘ Slols st 1 oslawl b (VYA+) B0l5 pulpl o (glojpi
Iy gl (Bpas g5yl i glgil (gl (o) AN S L AYD YAV sl Sl <y
Slesly dgao 3l iU iS5 bl 55 ((WAY) lid] 9 L uelowl ool 03,8 54l
GO B D AR WESLI W PRCN JPR yes

1. Yanetal.
2. Bentzen
3.Lieta.

4 Lin, & Tan

5.Lineta.
6.Duetal.

7. Zhang & Peng
8. Belaid et al.
9.Lin& Zhu

10. Weber & Farsi
11. De Borger et d.
12. Chenetal.

13. Wang et a.



W ohlas g plle phol e/ Spao 5 )lpw 519,085 () O pradiuno (TG T

&% s ilidae —F

=5 P bl 4 bypiie LSl (ded GRS Sl ()95 g 9 3883 (eSS 4 (ol
Sl il oo canyd o 23 ls £95 g (pesd Bgy (605 54 drodly I 4 slisd b
CaiS 3l 3 Ygane 3,5 slitul g e sblise omnlamdl cly Jo §) o 2iSih i pwess
pie & a2 b gl Juobs (G5l Bpan ol g Cuod SIS (eSS b b
e 5 Silg) 4l oy o0d b cdlus 5 0jh 4 bayye slaodls 4y puwyied
ke oS ol 30l o oly Lolis &Yoleo wiw 5l oolisul b (iS50 51 5,90 (VY
conl 2 093l o)y sl LYK Calises (slaog )5 (sly acasd g aai o 4y basye (slaodly
I oS (55 b g Cosl 0ad ude dija g Cungllas pl LS CYolee
0L das ol Lyt Lol g ol pjd 5l pols addlao 1 10 o)l 55 slasdl
Sldlae 3 g Cal ord odlitul el LE (claisu a8 S Vol g gt
(Y VA) han o J d(FoYY) T e 5 Lo (YVY) T o an 5 > dlen I osledis
ol 013 45,5 84 Y1) Tk 5 ugsile

ooliaw! 3 590 50O .| —F
Lol S5l g3l g o oolatwl gl glaodly b IS slmodly I Sl 3l dewlore (gl
(pols ddllae Bun 4y 8l Cawd diwly (pl g cwl Glaebsl BB (ol @l ply )
(@ Hlgls asdg 5l 05 slaosly 5 leMbl (Al Jols wodly jl 05,5 93 Joas pjliue
Ol ol 3550 31148l )5S (6506 il 3blie 1> (YIS (sloog,S (e sla sl
295 35 Copi? Hlgls dodg CleMbl )y .l odd il VWA=V Sloj ojb b
olgie b e s 93 4y «JiigJoo? 09,5 s (e 4 alyse «JBgJend 095
WY 05,5 & gaemme jd plpls cwul ol T €pin 5l e J@g Jes» 5 €y s>
fOLo).) 9 W‘A.ea f@ma) WS g cu)'t.olﬂ c;'j ‘L')iw.b ‘uuS 9 ;{Lwy fé‘)? Jw‘.w
o et & JB g Jox fini gy 9 i eolel glalis foloy ji5 5 (Simjd wleas
s 90 (@Y oy S plo sl gl ladnjo plos Jyeuie) Closs 5 LY plo
xS ) maedd A (6)l)8 5 Caa (ledd g LYK plo) olgsdd &y dolee S g ai8)S )I\3

1. Chenetal.
2.Miao et al.

3. Matos & Silva
4. Z€ellner



JFoF o o lonis ot g oloeiy 6590 o olaisl colinini dlzo VoA

I n s Giagh sbodly JI 5 pead SO )l slaie 4 0980 Sls ol

WAAAYAE 0,00 (b )3 (VIS iliseo (sliog)S )b Liwogs Lol ¥ Jgua

sbro Bl ool JrcgKes NEIRES ailw oo Y 5,5
<AYYD VN4 . <IYAY+ DARARN Slyg>
/0. <[A¥aY . ARt [eYFYY Slig
DA <[ANSY o[- 0F IYVEA DA ai OSwue
-[-aYA -[a0ay . R -[-0v0 ey 5 cudlagg
R <IYATA . AN [V O
XY - [AFAA . -1-YVa -[-avy i P B g Jes
R - IWAA . ARV ALY I
R -[ayas . . ofeevy sy 5 Lo
<AYYA < [ADAY . DARATY <IYYYA LY o

Geios smaibly g 505 (5 ped Sl gl al> 5 atyim Sl 6yl ok el Sl S5t

J40 31970 gy S —F

5 355 o odlitol SURE Lo ol ,alls 45 9m0)5) oe) 5l AIDS ot o 350 el
e ©Wolao JH sli] flie (Ston 3929 e 4 b9y (nl 65 )l9e (it
2y pb Soluilys auia @l 5 9 S Lol CYolae Sl (1055 | oo @)bre
SYolao dogoome S 0 JIdyge culps Syide g dlwgy we3S lp gy onl
EVole (Ko g (VPY {5) o oolizal bl eosd Slape a5l (S e S
clayiall g 35000 «¥olee plo glayiol )b 39 o 4L3liS HUST & Yoleo olKiws I Lol
ol zylao 450l 595 0 dulee b yial)b plo g (s ploges 1B (clie p o Cils Aleo
S cal iy wdlie Sl bptes 5o Sy go> 38 i cdbolee Bl )b >
2,05 3959 SYolee LBl

AIDS o &Yoo i 3457 0 1~ F

Alre g 3yglp Kod g )i 368 8,5 a5 0 b A SVdlee i cCaomd ) 5
5 a8 o el (] 00 duolie men A 0y LS b 5o «losd 5 YIS o 69,5

Wb oo ¥ Jgdo gy 4998 Jlosl 5l am

1. Steren et al.



1.4

ohBas g pllw yiol e/ ..bpao 5 )lpw 519,085 () et pradivno (TGl T

g Bypan (gXudib SSE 4 gl Bpae clolE SYdlre w35 & Joda

I e e P e | sun | Sl | o
oSN —efeov | = /¥0Y W [ = YA YA —I¥0 VYOV [T 5l boye
—feed| =N | e/ee0 ooy X0 | e feYa | =00 | e[ | Sy
Y [ARY AR AR of.eq YR o8 —+/-00| Slsg v
| ey TN |l [TV T AY [ [ YD | e |
e ofee —+[+Y0 o[oN¥ O Y R u ¢ [+ XD | gl | o

oleyd BN

R VAR IRV YRR JNE | —afees | ]y TR o 1
Z s ey | —fees 0 YRT Y AR [ood | JBsle> 3

NN NN —ufey —ofeey A ey ofeey —e[ V| g (Kinyd %

o |3

I Toh [ =5 | .- e e [ —fed| s |

o‘)fw)

[+ [oo¥ JXN TN T A T s [Ty [ v s
YN A 7 e R Y S A S T AT S T
—fea /A IR YR VR 7Y BV BN YN Y A T .

2oy | =y | =y e AN [ ey s [ A | Sl }3
ofens ofee¥ ofevy NEAY ofe¥e o/+F) —ofesy [+ ug-““’ %
[+\¥ oo YRR R R ofex- [\ =l | gl |

OLc)J ";\
¥ Iy JoA | —+foy VRTINSV RV 1

R VRTINSV IRV POY N PR JXV [ ey [T | i |9

YN 4 oeey —o/\Y /oY s ofeo¥ —feey SN | g Simyd 3‘}

¥ |3

e | <ol | e Joof | JooN | feer | | —fon | s %

Q‘»_‘W)

AR T YTV Y Y [ [ =efeev] alp
‘j)‘::) ’:i":f J g Jos | onzh ’::::u O | Sy | Slys T
—/-¥- R S R S I N I IR [ TR %
—efee¥ N LOW [N [ VALY [ Y e ST |
5 [oof | mdeoh | T dNE | TTANY | oY | e Y| Sy |7y
4 4 o[ \A —ofe ¥ | ofesY of+5_ ofee¥ A e ,;
N | —elees | ey YRS VYN VARV TN [T pedlee |

ooy 1

Y ofeey ofees NI R N A AT VAT R 9
I MY SIS VY ERVAY TN el A | DY | e %’
YRR e 2O ey | =ofees | a5 RN VAT ISR

ek




VPl o o lonis ot g oloeiy 6590 o solaisl colinini dlzo "

9 J2 g SRS | R PE AT . .
. o |J® Y : Slig | S
Sy )i Ll I T 9 | Sl T

—ofeeA —ofesy —ofesy o[V —o]+\¥ 4 Ry —ofee¥ 5J;_m
Oy

NRRT ey NN YR YN o[\ Jeus | ofees .xJ):

—/o¥a R N Y2 22 VAT T RISV VAL I TR

—+/\A —efeey <[FAY —+/e¥ —/+¥. SSYAY | —</eN o[\ Slyes

AR o[e¥ Y| o N XY [N | Sl

VAN eed NER) —ofeNe | ofeny XY RN Sn

- Jees YRV YRS ¥ oYy R YR RN
oley

Y, NAY: NEZH AR YRR Y YR T

[+ 2 72
ofee$ —ofoNe [ T=efete | T INE [T =N SN Ty | een | Jigdes
[eey ey —ofeye ofeey ofeen ofel ofeo¥ Y 9‘5&)5
A

Oogi dilale CBpas ) VYo 5l i

—o/\) —ofeey Ry ofee —ofeNe | =+feedd ofeey —+/\A 5 Jin
ohge)

oy P RSV RO R TN ey [Ty | wp

/
Jees e e e | s T = A R 2 IR I RERNRY
/ Jees Jees e N ey N o

R Ty | Iy Jers || e d Ve | e | W | e

Yy Jeoo |=ofe ¥ | SMass

e \
b o] | ol Jels

v
YRR ey | oy ¥ oy A | =] | ovA Joke
Jees g oy g VIOV R AR <

(id go yiled [y 2oyd Ve 50 ) (gybline o ol iy s g s i) Buios Lol tpuie

e Syl sl 1y e Jlo) Loy GOl s 0055 gl oF) Jga

g b g1 Mdbie Jho GBjln (o Slo & am3 o0 (U5 (p3 Bpae Gl Slie s

r Hge @Y Gloeg)S e g gaely Sla S wnd 2yl sde SYole 4
Do oo Al

b 1 9 S i sl e duwlmo . F—F
LI bl o pio slold ed slo il dusbro dluwgds ol (600 slaylgls
o35 e 8) i 5o (S5




"

ohBas g pllw yiol e/ ..bpao 5 )lpw 519,085 () et pradivno (TGl T

(ole = ) it Bpae sl SSE & e (2355 1 g S5 gyl 5l 10 Jg

VYo 5l i | Ve A | Ae 1T | e 51 4508 o WY 29,5
DA -IYooy ALER oIyes. YIS g (pSilio S,
—[-Y\8 —loYOY | =MD | —+/-YFO salyd
-[-As -[-¥Y¥ -1 V¥V RN RIS
-+ /0038 —e[SYEX | —e[S¥VD | —-/PVVA i)l tasd S
—+/¥AAY —<[SOFA | —e/¥OYY | —e/¥YEY S b S
N YR <[52A8 -IVos¥ ey s
-[-¥FY o[ -YAY -[-¥YE o[oXY- YIS wt (pSilee Slig,
of-Y0- o/-YA of-ysA <[-YY¥ el oy
RLVAS -[-088 -[-b0Y o[-5\Y RIS
VAVYY -[¥¥0¥ -I¥¥YY < [AAY Sslo giesd S
VYEN -1B\YA -6V AVARY oSt b S
VoS- AT VIVAA- VISAAY Shalyy yisS
Niaras -IVSYA Niran SI¥YEY YL wg pSibe OSame
—+[-¥5Y = lo¥Fe | —eSYVA | eSOV el oy
AR -I\SY- AN -[-ay- JENCIYE S
AI EAN SR B0 o v S IR/ 2 0 ¢ So)lo siesd S
A\ =AY | —e/¥Yea | vy oSt b S
<[A-¥ NININ - [AVAY -/vavy galyy juzs
VYo 3 g | VYo JIAe | Ae 10 | e 51 5568 f YIS 09,5
-[-b¥a -/-¥ay -/-¥ay e Y pg ke | oloyd 5 cuilig
ofexy- o[YAF of+Y0- </+YAN el oy
=/ 0A =[Ny RAT S ISV RS P JENCIYE S
—V/VEYA SVYEEA | = lVYBe | VYV Sslo giesd S
=V/-0-A SVAWAE | = [EA | SVYYE oSt b S
2z} AL AR \ISYYS Shalyy yisS
o[-0 -[-¥VE -[-¥v0 o[-V YIS og (pSiloe RS
—+/+¥¥A —o[YEY | —[-VAY | —efeenY el oy
o[oYAS o] oNE. ofessy ofeaye esdd Ly
A a —[SYYA | —e/A¥VR | —e/vYes So)lo siesd S
—/f5NY —o[SYEF | —e[RFYA | —-/VYVEY oSt b S
SAAS -[V¥V -I\YY- <IAYYS galyy juzs
</-YaaA -[-V¥¥ o[y o[¥Y- YIS pg (pSilee Jag o>
<[+YYA o[es5Y o[-ovy o[ +YAY salyd




JFoF o o lonis ot g oloeiy 6590 o solaisl colinini dlzo "y

IYo 5l i | VYe (JTAe | A 1T | e 5l 450 f YIS 09,5
—/-ovy —e[YAS | —oo¥¥Y | —ef-R O Ly
=)/¥ars SVOADY | SVEAYY | SVNAAA Jsjle ed S
Al an'd SVEEEY | =veeds | Ve S esd S
VIAAAS VAAEA VANDY VIAASA el S
VRN ooy o[-y AR Y o (pSibio g Sk
o[-+ AY RRIN of--00 of+ XA salyd T
[N ofe5Y VRRIN{ ofsevy eBds Ly
—+/YYYY —f¥ReY | = XYYA | ATV Jsjle ed S
ARR A AT YA o SR YA 24 ¢ oSy o S
V/OYAY V/FAYY \/¥o-Y \Arate elyy S
RN of-ay of+ oA o[ 5% LY pawr pSbe | oy, 9 Ji
ofeohS ofecAd NN ofe0v el oy
—/+.88 —o[eeEA ENERAYN ERAYN hesBIgs o b
—V/AYYY SVYDNY | SVYYEA | - /vsys Jsle ed S
=V/AV-A SVYEYY | VYIS | - /VBNA S e S
AARYN VAYYA Y/-\¥o VYN el s
ALAR) -[Y0¥Y ALY NARYS Y o (pSilio 5 YK Lo
[V JeeAY <[ +YFA -1¥v0 el oy closs
—+/Ya¥) —I¥00Y | —+/YR\Y | —-/YIYA esdd Ly
-¥Y/\Y-0 SY[NOY | SVASA. | -Y/e¥AS Jsjle ed S
-V/A-¥Y SVNOYY | SVSAYE | —V/ASSY S ogh S
YR 7% VYYD V/-avy Vv \oo¥ el s

G sl rpe

Sl s (Brae aib oz > VI Gl laeg)S snel cunsay slanas
BB 39250 plugi g o3 Sy SlSs Comlus S Lo QY laog S ) Sy
Lol it asd (2aS oamd i ol @yl 4l b Billao Al o Sgpmidn
oS 1S 2V 058 aw el ol (REST aBle 2V claeg)S )
b @YE 09,5 aw cnl 099 5098 5 Sl Sl 5 Cnf g falidy) (i g (ML
aalllos o 48 L] 5 Ao Sy camnyt Sy90 VIS (slog,S Lible g 1S e Al
Ay @b bl ied lagias wile o lp clSik oyl (sl
sl 0 0391 (F) Jg 13 oo @90y 1Sl



W ohlas g plle jhol e/ Spao 5 )lpw 519,085 () e pradiuno (TGl T

(olo= y2d) (i e (gaiptids SSH &) pabitus (S 5L 51 g 2iS glgsl 391 1 Jgu

VYo 5l i | Ao JIAs | A DITe | el S P SV 09,8
—[FYEY —+[SYYA —-/aFYa oV | syl e S
AT —[5Y55 —+[AFYA —+YYEY Sb e S
AR AN </yYY- <[AYYS salyd LS
—-/ovys —+ Y5V BVESE —./ysAy S s
Niatas <ISYYA -[A¥Ya e SiS3L

2o (sladidly 1o

sl )3 am3 00 L5 ol )3 dnagew (e I pin Bpas sl (i e SRS
Ol 1 pYh Gilae o 5 cul atil ghaald by ged hiS cBpas i3l
e J) Sy Bpae (ly 3 3k (53010 (ST D500 05 b & Cupnd Sl
Colu cilale dragu (e 5l Gy (o Bpae i (Bl Cljlge 4 olo )3 dragen
ploi 5> i sle T 2S5l S ams e L (F) Jgtr dsdiee S sl
5 4udly Joji (s o Sl Gl Spas lp WSHL S 21 sy (Spas Clib
Wuoyd AF 1 i b caS b ilale CBpne i) FemA ddb 4 by BALS G puno
oy £ s o cuwl lme ol cpl )by calisee Gl o jo 1) (iS50 51 oy iy
2 ogilly ShalS 5l (Blo g 0 sales Jols (5y90,00 50 9t oy O] )90 o g2ady0
@ B 500 g Jl e (S it CutSJL Sl 3929 M4 (5 Bpas
2lo & Cund (68 Bpae 0p3d Ol il (pl 4 lete la)lgls > i Spae
Bl o by (Bpne il
olis & s 5ly ) 58 iS5k J Gl pj (Spae Clib (ol (ivren
2 b G TPl g dgme b e U JBgdes ISk )3 (n5h Bpae aade
Clelidl sl g (b g 0395 oo (i Spas (Al ) LS 4 (5908 d9sr >
P sl 4 g b aile 6jeps wuiSil Sl LialS s b elen slacasl
b 3 YT ol 5 oppiel) cand Sglize 1S3l 3 e e ja slaosl
OhSar 5 ¢yl wilos S oolitwl Hlgls disa claodly 5l as” pols gl wile  Sllas
TohSan 5 eeslS ilod gl cawsas |y doys SY iSil 1 Jsl clands ol (VoY)
O 0988 Sln (YOA) e 5 (g o n W JIFA (il b )58 sl V4)9)

1. Coulombel et al.
2. Fouquet & Pearson



VPl o o lonis ot g oloeiy 6590 o solaisl colinini dlzo e

9 Jogw smiin bodd ol gl 1 ailos ) duulows 1) wopd Voo 5l i iS50 I
2 sloysiS ) g Jes (i eliuns CuiS 5l S A3 S lgis & (Ve oV) odayg pihend
B o byl 5l il 4Bl desgs slayeiS I 5YL Slg5 e drwgs s
Sl yauiS & Cand (g5 g SiS 3L l dmwgl b )0 (olayadS s Mdize 45 Glalllas
(Vo8 T o aS) Y5 < g 9 ©S'58) 3y Caisllas kil kBbdewss

e S|t a0l Mo (F) Jgio 0 & el Cusday @l Gk ppimen
o3ll) Jold SIS 903 (oo ploo )l (i Bpan b (ogSne dlatly &5y (glona
3o b oo g g delyd colo 5 JEld @Muass wumis (091 Sawe Sbo olgsls
i3 oo QUi (i Bpas b (6)bline g pudis dbaly (gl Cowyy s (352

Lol 9 5 54505 —0
S b 9000 Wl dhalsdy (655l Spae il (a5 iL Sl Sl by (plal
sl mdie (LS (3 Bpme & 1,35 IS5 5000 SIS slajlS Ll Jloe & joete
G S0 yelaiody plply sl o (285 1 w0ad pu CBlaal b ccul b &y Jls o
2 Cuibge pis LY5 5 et ol ol ol ol pY ccaslie Kl @)l 5 Al
5 A a3 ES ¢l pd 13y b plRen 35 00l s ol 4 (it
S oljh gty ez S g Jo (VN0 ¢ lSen g (J30) (45 5y9990 ok 399
ol 8l g 5o Gl lej jgye 4 g WS (e Wl p3ye 0p0fg) (W) (ke
Sl s )3 (5550 ity Bpae Ol g o jidy Bpae xS 3 5 i sloaiyse
in el <50 b (93,8ae iz (YA Tl 5 (ieiga) 351 Ji> &1y oIS
g g0 031 ey LAl s 5 10l o (655 (69000 Sl 5 ]

NP g > alale Spae Gl sloe (3 ClSHk P oy 4 addlas )]
Lol 2l s g b, 5 ol b (SO s Jao Sl eslital b y538 (505
9 39l (@Y 05,5 & zybke waw SVolee by e WA o ls Iy
bl odd dusbre S8 4y pio 2iS5L Sl g S (gl (sosd (gl S
e ilale duagaw Hlade 5l i o Bpas Ll 8l by > amd e LS odel Canday

1.Qiao & Li
2. Bradley etal.
3 Munyonetal.
4. Greenet al.



WO phlas g plls yhol e/ Spao 5 )lpw 519,085 () e pradiuno (TG T

G ssmges SV ) Gy b lonlo o oo 5 3> Jg55 S, s 25 5
Oliee 5l 2oy AF gae g il 1) 2iSih Sl ok (1 A S Fe) w8 e
HloaS o b Bpns &b p & BUS Bpns jl il pl lawgi o)bgd wsall  oondd s
025 2o)> ¥V 9 £V i iy yud Aol s 9 W (JIAY (g Bpume Slib 4l (iS5
ABd uﬂ.mlf ‘) Lﬁ))J‘ d)@o ] M‘y.: sd.»ﬁ)J..\) Cygo (590 0 D9k PLY AR 0 uL-u) 9
sy 5a9 |y g5, s b g

g a8 15y 090 a)lgls SB1S 900 sla Shy e cpl )3 iz oo
cLJaw U’“‘,b Q}hgb wwa Oy o> ¢)lyl> D)L\)‘) L.SOL‘“’ Cuzo> )M Can uLuO
Lol aily

sl yiahl 933 Sl 3 Cogw Bpas o)lgd SRl (ppddpe 455 I 518
2)5) w3 ey sl cou ]y (Sogll g o plosjl cdnla (glaai jo wile 6,505 Sl
b 8 s dguty S ) (Sl Cunl oY wid Jols gl & asgi b (Y4Y ‘\O\)l&@ 5
(8 5id Cad e G5 B ol L3 5y S0 S S e S i o
pore 5yl 5l bl coenl pogad 53 (26T ) (g s ((ledlom il > cuedd
)J.AAA-QJ 9 (P9E ulfgb Grd Cwol aslis U).'>bo ).ub ulf..\u.{ &.9)*4,0 )L.S) ) b.))f
a8l ol ol pio Bpae (o8l Caw wlhy maw laicdy aasud )08 I odlitul
log) Jg @)l @900 LIS S0 9 3k Bpae (il (Gl Bl > 5 2ol
ol «wdlay cpl 13 0gb i Jrols olgsds aomis o) 4 (13,8 odian b g s S
JoSo B (yg0 00 QI g Bpae S polaie 4 Il B9 sl (et
D)8 saled Wl 1y alyl oMol slacusluw

&b

1. Ang, BW., My, A. R., & Zhou, P. (2010). Accounting Frameworks for
Tracking Energy Efficiency Trends. Energy Econ, 32, 1209-1219.

2. Bentzen, J. (2004). Estimating the Rebound Effect in US Manufacturing
Energy Consumption. Energy economics, 26(1), 123-134.

3. Bdaid, F., Youssef, A. B., & Lazaric, N. (2020). Scrutinizing the Direct
Rebound Effect for French Households Using Quantile Regression and

1. Whitesell



JFoF o o lonis ot g oloeiy 6590 o solaisl colinini dlzo "

10.

11

12.

13.

14.

15.

16.

17.

Data from an Original Survey. Ecological Economics, 176, 106755.1-
46.

Berkhout, P.H., Muskens, J. C., & Velthuijsen, JW. (2000). Defining
There Bound Effect. Energy Policy, 28, 425-432.

Bradley, R., Baumert, K., & Pershing, J. (2005). Growing in the
Greenhouse: Protecting the Climate by Putting Development First.
World Resources Institute, Washington, DC.

Brannlund, R., Ghalwash, T., & Nordstrom, J. (2007). Increased Energy
Efficiency and the Rebound Effect: Effects on Consumption and
Emissions. Energy Econ, 29, 1-17.

Broberg, T., Berg, C., & Samakovlis, E. (2015). The Economy-Wide
Rebound Effect from Improved Enerqy Efficiency in Swedish
Industries-A General Equilibrium Analysis. Energy policy, 83, 26-37.
Brookes, L. (1979). A Low Energy Strategy for the UK. In A Review
and Reply. Edited by Leach G., et . 269, 3-8.

Brookes, L. (1992). Energy Efficiency and Economic Fallacies. a
Reply. Enerqy Policy, 20:390-392.

Cansino, J. M., Ordofiez, M., & Prieto, M. (2022). Decomposition and
Measurement of the Rebound Effect: The Case of Energy Efficiency
Improvementsin Spain. Applied Energy, 306, 117961.

Chen, Z., Du, H., Li, J., Southworth, F., & Ma, S. (2019). Achieving
Low-Carbon urban Passenger Transport in China: Insights from the
Heterogeneous Rebound Effect. Energy Economics, 81, 1029-1041.
Chen, Q., Zha, D., & Salman, M. (2022). The Influence of Carbon Tax
on CO2 Rebound Effect and Welfare in Chinese Households. Energy
Policy, 168, 113103.

Coulombel, N., Boutueil, V., Liu, L., Viguie, V., & Yin, B. (2019).
Substantial Rebound Effects in urban Ridesharing: Simulating Travel
Decisions in Paris, France. Transportation Research Part D: Transport
and Environment, 71, 110-126.

De Borger, B., Muldic, I., & Rouwendal, J. (2016). Measuring the
Rebound Effect with Micro Data: A First Difference Approach. Journal
of Environmental Economics and Management, 79, 1-17.
Dimitropoulos, A., Ouedlati, W., & Sintek, C. (2018). The Rebound
Effect in Road Transport: A MetaAnaysis of Empirical
Studies. Energy Economics, 75, 163-179.

Du, Q., Han, X., Li, Y., Li, Z., Xia, B., & Guo, X. (2021). The Enerqy
Rebound Effect of Residentia buildings: Evidence from urban and
Rural Areasin China. Energy Policy, 153, 112235.

Freire-Gonzalez, J. (2011). Methods to Empirically Estimate Direct and
Indirect Rebound Effect of Energy-Saving Technological Changes in
Households. Ecological Modelling, 223(1), 32-40.



"Wy

ohBas g pllw yiol e/ ..bpao 5 )lpw 519,085 () et pradivno (TGl T

18.

19.
20.

21.
22.

23.

24,

25.

26.

27.

28.

29.
30.

31

32.

Fouquet, R., & Pearson, P. J. (2006). Seven Centuries of Energy
Services: The Price and Use of Light in the United Kingdom (1300-
2000). The energy journal, 27(1), 139-178.

Galvin, R. (2015). The Rebound Effect, Gender and Socia Justice: A
Case Study in Germany. Energy Policy, 86, 759-7609.

Ghosh, N. K., & Blackhurst, M. F. (2014). Energy Savings and the
Rebound Effect with Multiple Energy Services and Efficiency
Correlation. Ecological Economics, 105, 55-66.

Gillingham, K., Kotchen, M. J.,, Rapson, D. S., & Wagner, G. (2013).
The Rebound Effect is Overplayed. Nature, 493(7433), 475-476.
Greening, L. A., Greeng, D.L., Difiglio, C. (2000). Energy Efficiency
and Consumption — the Rebound Effect — a Survey. Energy Policy, 28,
389-401.

Greene, D. L., Kahn, J. R., & Gibson, R.C. (1999). Fuel Economy
Rebound Effectfor U. S. Household Vehicles. Energy. 20(3), 1-31.
Greene, D. L., Sims, C. B., & Muratori, M. (2020). Two Trillion
Gallons: Fudl Savings from Fuel Economy Improvements to US Light-
Duty Vehicles, 1975-2018. Energy Palicy, 142, 111517.

Greene, D. L., Greenwald, J. M., & Ciez, R. E. (2020). US Fuel
Economy and Greenhouse Gas Standards: What Have they Achieved
and What Have We Learned?. Energy Policy, 146, 111783.

He, K., Huo, H., Zhang, Q., He, D., An, F., Wang, M., Walsh, M.P,,
(2005). Oil Consumption and CO2 Emissions in Chinds Road
Transport: Current Status, Future Trends, and Policy Implications.
Energy Policy 33, 1499-1507.

Hymel, K.M., Small, K.A.,& Dender, K.V. (2010). Induced Demand
and Rebound Effects in Road Transport. Transp. Res. B 44 (10), 1220—
1241.

IsmailNia, Ali Asghar. Ekhtiari Nikjeh, Sara. (2011). Investigating the
return effect of improving car efficiency on fuel consumption. Quarterly
Journal of Energy Economics Studies, 9(34), 213-185. (In Persian).
Jevons, W., (1865). The Coal Question. 2nd ed. Macmillan, London,
1865.

Jn, T., & Kim, J (2019). A New Approach for Assessing the
Macroeconomic Growth Energy Rebound Effect. Applied Energy, 239,
192-200.

Khoshkalam, Musa. (2014). Reversd effects from improving the
efficiency of gasoline and diesel consumption in Iran with an emphasis
on the transportation sector: a computable general equilibrium model
approach. Iranian Energy Economy Research Journal, 11, 131-158. (In
Persian).

Li, K., & Lin, B. (2015). Heterogeneity in Rebound Effects: Estimated
Results and Impact of Chinas Fossil-Fuel Subsidies. Applied
Energy, 149, 148-160.



VPl o o lonis ot g oloeiy 6590 o solaisl colinini dlzo A

33.

34.

35.

36.

37.

38.

39.

41.

42.

45,

Li, G, Sun, J., & Wang, Z. (2019). Exploring the Energy Consumption
Rebound Effect of Industrial Enterprises in the Beijing—Tianjin-Hebei
Region. Energy Efficiency, 12, 1007-1026.

Li, K., & Jiang, Z. (2016). The Impacts of Removing Eneragy Subsidies
on Economy-Wide Rebound Effects in Chinas An Input-Output
Analysis. Energy Palicy, 98, 62-72.

Li, K., & Lin, B. (2015). Heterogeneity in Rebound Effects. Estimated
Results and Impact of Chinas Fossil-Fuel Subsidies. Applied
Energy, 149, 148-160.

Li, J, Lin, B. (2017). Rebound Effect by Incorporating Endogenous
Energy Efficiency: a Comparison between Heavy Industry and Light
Industry. Appl. Energy, 200, 347-357. https.//doi.org/10.1016/
j-apenergy.2017.05.087.

Li, J, Li, A., & Xie, X. (2018). Rebound Effect of Transportation
Considering Additional Capital Costs and Input-output Relationships:
The Role of Subsistence Consumption and Unmet Demand. Energy
Economics, 74, 441-455.

Lin, B., & Liu, X. (2013). Reform of Refined Qil Product Pricing
Mechanism and Energy Rebound Effect for Passenger Transportation in
China. Energy Policy, 57, 329-337.

Lin, B., & Zhu, P. (2021). Measurement of the direct rebound effect of
Residential Electricity Consumption: An Empirical Study Based on the
China Family Panel Studies. Applied Energy, 301, 1174009.

Lin, B., & Tan, R. (2017). Estimating Energy Conservation Potential in
China's Eneray Intensive Industries with Rebound Effect. Journal of
Cleaner Production, 156, 899-910.

Lin, B., Yang, F., & Liu, X. (2013). A Study of the Rebound Effect on
China's Ccurrent Energy Conservation and Emissions Reduction:
Measures and Policy Choices. Energy, 58, 330-339.

Lu, Y., Liu, Y., & Zhou, M. (2017). Rebound Effect of Improved
Energy Efficiency for Different Energy Types: A Genera Equilibrium
Analysisfor China. Energy Economics, 62, 248-256.

Llorca, M., & Jamash, T. (2017). Energy Efficiency and Rebound
Effect in European Road Freight Transport. Transportation Research
Part A: Policy and Practice, 101, 98-110.

Matos, JF., & Silva, JF. (2011). The Rebound Effect on Road Freight
Transport: Empirical Evidence from Portugal. Energy Policy, 39 (5),
2833-2841.

Miao, L., & Zhen, W. (2022). Estimating Long-term and Short-term
CO2 Rebound Effects of China's Urban residential Sector: Evidence
from a Dynamic Econometric Approach. Economic Research-
Ekonomska Istrazivanja, 1-23.



"4

ohBas g pllw yiol e/ ..bpao 5 )lpw 519,085 () et pradivno (TGl T

46.

47.

49,

50.

51.

52.

53.

55.

56.

57.
58.

59.

Moshiri, S, & Aliyev, K. (2017). Rebound Effect of Efficiency
Improvement in Passenger Cars on Gasoline Consumption in
Canada. Ecological Economics, 131, 330-341.

Munyon, V. V., Bowen, W., & Holcombe, J. (2018). Vehicle Fuel
Economy and Vehicle Miles Travelled: An Empirical Investigation of
Jevons's Paradox, Energy Research & Social Science, 38, 19-27.

Orea, L., Llorca, M., & Filippini, M. (2015). A new Approach to
Measuring the Rebound Effect Associated to Enerqy Efficiency
Improvements. An Application to the US Residentiad Energy
Demand. Energy Economics, 49, 599-609.

Qiao, H. Li, Y.B. (2014). Rebound effect of energy and transformation
of economic development — an empirica anaysis based on LMDI
method and Chinese data. Research on Economic Problems, 8, 30-36
Roy, J. (2000). The Rebound Effect: Some Empirical Evidence from
India. Energy Policy, 28,433-438.

Sheo, S., Guo, L., Yu, M., Yang, L., & Guan, D. (2019). Does the
Rebound Effect Matter in Energy Import-Dependent Mega-Cities?
Evidence from Shanghai (China). Applied Energy, 241, 212-228.
Sharzeei, Gholamali. Ebrahimzadegan, Hezar. 1390. Estimating the
return effect of increasing energy efficiency in relation to household
consumption and carbon dioxide emissions in Iran. Energy Economy
Studies, 30(8), 33-62. (In Persian).

Steren, A., Rubin, O. D., & Rosenzweig, S. (2016). Assessing the
Rebound Effect Using a Natural Experiment Setting: Evidence from the
Private Transportation Sector in Israel. Energy Palicy, 93, 41-49.

Steren, A., Rubin, O. D., & Rosenzweig, S. (2022). Energy-Efficiency
Policies Targeting Consumers May not Save Energy in the Long Run:
A Rebound Effect that Cannot be Ignored. Energy Research & Social
Science, 90, 102600.

Sorrell, S., & Dimitropoulos, J. (2008). The rebound effect:
Microeconomic definitions, limitations and extensions. Ecological
Economics, 65(3), 636-649.

Sorrell, S. (2007). The Rebound Effect: An Assessment of the Evidence
for Economy-Wide Energy Savings from Improved Energy Efficiency.
UK Energy Research Center. 1-123.

Su, Q. (2011). Induced Motor Vehicle Travel from Improved Fuel
Efficiency and Road Expansion. Enerqy Palicy, 39(11), 7257-7264.
Thomas, B. A., & Azevedo, I. L. (2013). Estimating Direct and Indirect
Rebound Effects for US Households with Input—Output Analysis Part 1:
Theoretical Framework. Ecological Economics, 86, 199-210.

Ullah, S., Mahmood, T., & Khan, M. Z. (2022). An Estimation of
Macroeconomic Energy Rebound, Intensity, and Output Effect: An
Evidence from Pakistan. Sustainable Energy Technologies and
Assessments, 52, 102170.



JFoF o o lonis ot g oloeiy 6590 o solaisl colinini dlzo we

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

Wang, H., Zhou, P., Zhou, D. Q. (2012). An Empirical Study of Direct
Rebound Effect for Passenger Transport in Urban China. Energy Econ.
34, 452-460. https://doi.org/10.1016/j.eneco.2011.09.010

Wei, T., Zhou, J, & Zhang, H. (2019). Rebound Effect of Energy
Intensity Reduction on Energy Consumption. Resources, Conservation
and Recycling, 144, 233-239.

Wei, Y.M., Liao, H. (2010). China Energy Report (2010). Energy
Efficiency Research. China Science Press, Beijing. (in Chinese).

Wen, F., Ye, Z., Yang, H., Li, K. (2018). Exploring the Rebound Effect
from the Perspective of Household: An Analysis of Chinas Provincial
Level. Energy Economics 75, 345-356

Weber, S., & Fars, M. (2014). Travel Distance and Fuel Efficiency: An
Estimation of the Rebound Effect Using Micro-Data in Switzerland.
In7th International Workshop on Empirical Methods in Energy
Economics, Zurich.

Yan, Z., Ouyang, X., & Du, K. (2019). Economy-Wide estimates of
Energy Rebound Effect: Evidence from Chinas Provinces. Energy
Economics, 83, 389-401.

Yoo, S., Koh, K. W., Yoshida, Y., & Wakamori, N. (2019). Revisiting
Jevonss Paradox of Energy Rebound: Policy Implications and
Empirical Evidence in Consumer-Oriented. 1-44.

Yu, X., Moreno-Cruz, J., & Crittenden, J. C. (2015). Regiona Eneragy
Rebound Effect: The Impact of Economy-Wide and Sector Level
Eneragy Efficiency Improvement in Georgia, USA. Energy policy, 87,
250-259.

Zellner A. (1962). An Efficient Method of Stimating Seemingly
Unrelated Regression & Test for Aggregation Bias, Journal of the
Aerican Satistical Association. 57(298), 348-368

Zhang, Y., Peng, H., Su, B. (2017). Energy Rebound Effect in China's
Industry: An aggregate and Disaggregate Analysis. Energy Economics,
61, 199-208.

Zhou, M., Liu, Y., Feng, S., Liu, Y., & Lu, Y. (2018). Decomposition of
Rebound Effect: An Energy-Specific, General Equilibrium Analysisin
the Context of China. Applied Energy, 221, 280-298.

Zhou, J., Fang, W., Han, X., Sun, Q., Liu, D., & Liu, S. (2022).
Rebound Effect of Carbon Emissions of New Energy vehicle
Consumption: A Case Study of Beijing. International Journal of
Environmental Science and Technology, 1-18.



