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1. International Energy Agency (IEA)
2. Annual Energy Outlook 2017 (with Projections to 2050)
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1. Rebound Effect
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1. Greening et. al. (2000)
2. Direct rebound effect
3. Indirect Rebound Effect
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3. Sorrell (2007)

4. Energy Service

Joo) ke SIS 4 (51 oS L5 ol U (b S o) 55 S 5 51 (Gl 8 ) (50 i B
Db o ol (58 be

3,5 6,8 o310l 31 E e o y3 o Lame Slas L Ol oo 1y Liale S 51 ol e LS S 8

S5l Olie 5 031 syl kST 5 A 5ke 3885 0l r 55 ol sl o ol 3l S Y

e 3 SOBu Ay el (5,


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiawo ¢ P 0 ybod /SOl (8 3l Joho linions dolilesd [] 1YA

S . . .. s
(=0) 258 Jolm 551 0316 4 ke ST o 51 (8) 351 LS

P i
Py =—5 1 &le 358 00 odaal 35 65,50 jge Cad WE &S (Ps) ke I8 nd
&
5SS Ps el (b S8 CaSe /by Ji) (6551 Aoy a Cad Pe &S
WUl Gl m glaas e Jols climl ple .l (Po) Ade I8 IS auje (ol
G ialS Cel (651 SLIS 3 Sl 5 Ol slad 3o (IS slaas o
Loty 3o plo il 5 g0 (6551 S g0 Cead 2l Sl s 5 Ll 35 g0 (551 S5
Agd oo 23 b Sl Cwds ol g laas a sle ld das 18 56 Cow 55,
S35 s S b5 (Ps) e L8 Cand 2alS gy ale (6551 SLS 50
ol oS STy 2ol 531 ke ST o e 45T AL ol el LLe 5l 51
Sl s Sl ealizal b 5 (6515 308 Do 0155 o0 1) 551 g0 Taad 53 288 ol 4y
L Sleds/WWYE o olae ‘_;La;'.:fj? odkasOlis s sowte cpl by O 555 o
() Slsges 5 sl o Slas/LYS 51 S5 0T 53 OB uS o me &
)‘ LS""’. Cy )‘ u.&b .L:M )\f O é-’wG L;LAL;M o las(lis UZ) U1 LSL‘“L;’“"
o-\....fdf.m Ny J}&UA u.aja |v\.‘b\ B | (Z) Sleds [i Py J’.’.L""ﬁ (S) LSJJ"
bge 550, gasm g3 S auaZ 35S VS 45 6l )5 (Y) LT, S
Sl 0S5 pams 433 g i odiasili SpZp Lot il i (65 51 s 4
Wil Sleds 5 WY Ll 5l dsly ¢ Cwd Pz e H8 Cd siasplaiPs
Famay W wd 8 Cag Y 2RS + R S Ol |y ara g dd dolae


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

VA O e 53 (b 35 O o 31 (il i (5 3b 510597

Za

Z1 U’)

U.

v
wn

S Sn
YL plo B pao § dudo HI7 B pao o JOLS Y 510008
(Y"V)d)}w:cfm

YPX (51,) 35 dode SIS SIS e b ol 5 (550 o ae E(S) oS 550 55
S5 (S PP b 3L E(S1) G55 O e 4l w5 (E(Y)ZE(X) ol
S5 o e il ke oyl b s Fo oA oS s alwy SLI 5 o5 0
w53 $5 51 24 o 65l Ao ys (EX(S)RE(S)) pls 47 ol E*X(S) L
T oo Cands (V) sty 51 31,187 5 5
E(s;)-E (s,)

E(sl)

Expected = x100% )

25 03 (8) ke IS (6551 (SIS 300 Sy o 0 55 15 Sl 0k 5,57
SalST Eel (655 SLI 3 (il ok O (6551 ool Cnd ST .Sl 034
ol Caglle o 5 A HIST O e o W5 (BY<P) o (551 Jge Cad
Gl 35 amng JS iSO ume dammilr (F) Hloged 4 a5 L .3l al

@l Ll ool g dalss (Sg) (6 b Hliie 5 e 4 536 ST 4y 5o dike

S 25 B3 Dol Ll 0T & by o s 53,8 a5 53 sy LIS 3 5 5 Sl S5 Y

Ll 155 0 D) g


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiwo ¢ PP 0 yloud [ SLaBI (8 3o Joko oligions 4olibend [ 1A

s T3 (Mol 55 a0kl osls Ol Z—=Sga Zo=S; l azsy b
S 5l olile i Oy (65 (ool aT s Sl 53 4Bl 253l 0diS s une
G p e sy b 0T 55 S s Jol ($2,.22) b 55 O e g
R e R TP S Sl s gllae Hldis o i ediasolis &) Uy S5l65 o
sl O uae ((S2>S1) anl 531 e SIS 1 Ll o (T s 28y aT 55

Coshlas 16 VLl o liS' 5 pan 5 (Z5Z)) 4Bl oS Sl 5 WIS

) aJ))T S b (U2>U1)

4
A
U
Zy
z \
Zg U2
> S
\ >
S So So !
1 S, 0 S,
S S dga@ Jh B pan ki I 518505
(YerV) Jysmtpse

250 g0 dlos (V) dasl) Oy gy (6551 (g 580 50 (2815 Ao
E(S1 )_ E*(Sz )
E(s,)
L o .ol Actual < Expected 5 o5, E7(S,) - ET(S;)) o col gt

Actual = x 100% )

S O WH(ET(S) < E(8)) al [2als” cide JIS" drly o (151 0 (55,51 3 s

e 53 5 03y SIS oS ks 1 gs ol (S2>S)) ol wdls il Ade


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

YA O 50 (b 55 OB o 31 (b i (iS5 1059 g

AT el s I Eel Wla (551 JIT 3 g 1wl e ACTURL adle

b g (1) alaly &y sems OV 5 oo |y (REBy) ﬁmdaf,-p;l\;u 548 (655 3 e
Expected — Actual
Expected

) b ol s bl G e Bl oy S Jl

Sl Ao s STl odks il it 22851 31 6T (Expected = Actual
bt et 25850 516 (Actual =0) wsl Jiw b il 550 2 9r 0
ACtU&'<0)u\{\:_J.iijé\‘sjji\quﬁ%ﬁsdb)a.sﬁxhlfwjz\~~

x100% )

REB, =

Sl S 31 4y Cogpon o5 3 il Aoy Voo 18 5 it (22850 51
(v )

Res, - (E(1)- E*E<(ssl )))_— ( *E((ssl))— E'(52)) 1000 ©
_E(s)-E(s)

RES, = E(s;)—E(s;)

x100% )

e 0573 1 (6 0 311 LYY
Sl gl galine gla pwlis pay Sl Calibes laans > sume Slalllas

(i 2355 gn amNe e 3 S5 55 55 T 2 (55,0 b 4T Wiles S eslizal 22875,
S g 3l dn s B S5 O alie (S & el T g it 5 S0,
o3 5,50, sl atnly 28T s ie 5 555 slresls O3 w gwd y3 4 5 03y
S5 S Slrosls  n s  abaia o Jald o8 el sl 4 Se
4 Bl Oblsslasl p g 5,505 b (Y OLen 5 )l L sbaesls
SO 3 0 (655 Cuds Lol Canlus) (6551 Cuds SIS iiST L))

3503 35 (655 S Gl enls OB e Ll pl 53 Oz bl S e (55,

1. Sorrell
2. Quasi-Experimental Approach
3. Econometric Approach


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiawo3 ¢ P 0 ylod /SO (3l Joho olankons doliband [] 1AY

ool 2 S e i ol dlie 55 e eolital (5 s (mad 2SI
Skt e 288 1 eslinal b (2885l 1 L5l el sl 5 S0
el ot 43 S IS Sladllas 1 6ok 3 855!

SSTs sl ) sbsp BS K L () oK 5 oy
135 b ol ailin (551 B 53 2S5 (6551 SIS 5 s 4 OB S s e
L1y 5550 31 g (6) =0 s (635 Cond 53 Dl 51 e 65,50 S
s SO s abaly Oy geas sed S 5550 s 5 eslatl

n.(E)=-n,(S)-1 #)
558 sdms QLS I]PS(S) 585, @\,Kﬂsommu n,(E) cabaly opl 55
PROEY™ Sl 4 g L.l (pszi) Gl Cwds a4y Cnd (65 51 Sl
€

4 1 (E)*100 p s 75 (S)=77p, (E) 63,5 St "(¥009) s oo
el S35 GLOE gad 1S Oles 115 (E) o aibipe 22850 5 o3l Oy
S 035 W Sy ska k)l (SIK byl 65,1 b 5 23850 31l b
Y Sole 8 Cl 3 BBl 28850 31 05 YU eliS W (651 e
sl (653 g0 50 o il b Blize (9) alasl y (slgsil
Sl & s (6551 sed 2iSTaS el opl SWNG iy OIS 5 LSS
S5 G Caily b Glate el o7 505 Glnn (2Tl (6551 Cond 55 20T
Ll 8= 6530 bolus 53 618 wle 018Gl Loyl s olSST bl il 531 (6531 e
Db O BB L35S el 2l (6550 ad ST Ul bS8
3 okd b bl Lo Ll e 655 G pdiS e b it

el 383U S edias S oS L ol B

1. Berkhout et. al
2. Dimitropoulos and Sorrell


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

VAV L . 50 (b 55 OB o 31 (il i (b5 3L 10597 9

L5 odd S yme) (55 Cend g Sl S pl ke g 5l dlis )
el 03 @8ls 530335 on szl Sl (1) U e 4 4 ((1840) S ls 5 S
e aw d e e s (Sl s 58 51 Ole i ol s &) (6551 Cd (I
S el Gl 5S4 L e ST (L S el (51 5 0id SIS
3 mes g Poutt & Jl s ks S8 Cud Prsy dal s b e el Pyt
85l 1 ren 6 Prect o smo s 5 Cate 8) T b S s S
ol b b 58 s S Proat 5 (o5 5 ke b) | ok 58 a3

Lgd o 45 8 I Jde 3 e, Oy gy Cad el (S35 08 5 Cie)
b 3 Cwd 4 o ) Jour
P =P tPu PR

cutt rect
P

 oxe = Max{Py, Pp,..., P, }

Patt = Zt:min{oi (Praxi-1 = Bo) = (P — Pu)}
i=0

I:)rec,t = imax{o, (Pmax,i—l - Pi—l) - (Pmax,i - Pl)}
i=0

1440 (S ls 5 S e
sesls 4 by Sl g, Cij;a...«l 5 Slawloes rl:ul JLs

BERE gs"’}’" LQL“C”“'} ?‘.’.)U Ly sdasolis (F) )"’)“‘5 ‘R’Pmax,tipcut,t’Prec,t

a)\}o.b Pl‘ec,t}gj—é‘)}’”‘ u:‘.iLl o)l‘}a.b PCUI,ISA‘}*;’L;‘ 4.1:}5&.4 C;.w‘ (\)d}b

1. Gately and Dargay
2. Cumulative Series of Price Cuts
3. Cumulative Series of Price Recoveries


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiawo ¢ P 0 ybod /SOl (8 3l Joho ligions dolilesd [] 1AF

A/ L > < = ¥ o8 & Lz Z % 5 % 5> Z £ F F b %
ErEPfleEc b edisfzdpgiirtrrte

—&—P - -#--Pmax ---@--Prec —a&— Pcut

(o g0 JU 5) (b HB™ Cannd oMby 1205 STyl W9y .F 510908
Gt glaasl :C""

D1 s ainj 53 5508 51 ol 53 dx 5 5558 J5H1s 5o dar (gauxte Dlalllas

4 o 0 plnil it (laton 53 5 (551 Calbee gla Jalo 5550 55 2557 L
(sl padeiia 53 5 gt 58 shailen .l odd 03,57 5 ot 53 T 51 (&
07 2058 E3 1 E 5 (oo 2050 5558 (Gl gy i p ok plail (slan 5T

.M‘Q)L&oﬁb)


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

YAD [ . 50 (b 515 OB o 31 (il i iS5 10597 g

Saio dindy 9 (50950 T Jou

doxid ‘ 9 ‘ Egoe 2948 G
B Ol
by s 22850
e eSoL s _
e sl Lo 2l § Sl YY) s el
J-«’)J
_ IS 3 S5 G ra _ 33351 5 by
Lo a0 2856 51| ekl eols T .
- (Y\¥)
_ sUo 53 (65 51 O e
Los VF 22850 PR R < _ o ) Js o
Sokaol S 22850
Lo ys VY 385 e L& 5 Gl
_ &> Bl o .
(ARIRVRU AL Ch sl sl (Y1F)
v\«ﬂ)b
_ _ _ oL 5 315
M)AV\/Q@.““{)'\{;\ Slw! Jd>= u-idl"djk)jﬂ e .
(Y+\$)
S = s . . 4
Aoy Ve a8 50 CGE 35 T (YWY) s 56
Lo ys VY 22850 5 PRSI &5 .
Ll (YY)
Soaol S 22850
Lo ys OF _ L 5
_ ESR WS- S8 slos aulp
Fr Sdedds 23850 (QRRVY)
M)J
s e i85 3 O, an g sl
3,0 (Y+YA)

~No ok~ wNE

. Haas and Biermayr

. Thomas and Azevedo (2013)
. Linand Li (2014)

. Wang et. al. (2014)

. Zhang et. al. (2016)

. Wei and Liu (2017)

. Freire Gonzalez, J. (2017)



http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiawo ¢ P 0 ylod [ SSLaBI (§ 3l Joho ilinions dolilesd [] 1AS

9 ‘

o Eyo | Sl \ Shxe
1S Dl
_ ) B ) Qb&a.fh E) )}E.'.A
Aoy VE/Y 22850 S CGE O e ol
(\YAQ)
_ ol 5 el
Aoy 8 285l cmnlaml | L s g St g U5 e ol pl (
1Y¥4y)
(oplig st oSS
Aoy )Y 2285 CGE I8 e ol ! Oltle 55 Sl
(\Y4¥F)
dopsF o 2850 S . < e
- ‘5:{ RGPV P ol 501>
Y Jss58 2850 0 S W] Ol !
o3l J&5 Jor (¥a0)
Loy
YA oo 5o 25850 31
Loy
YRV 5558 22850 5 538 (e o e IS
CGE . ol
Lo Sy (\¥a2) aliy pus
WERTIECS
Loy
= = - . Q‘)K&A) r‘u““
ST SIESA AIDS SN B 5 e Ol !
(\r49)
— /¥ CJAMU;J':JS )J@:J&)\f;}fm
doys (riwlasil KRN CIR ol ! (\¥49) 5o b
N AL RUNPRUS-L g bl

Guts claasl o


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

VAY [ . 50 (b 55 OB o 31 (il i S 3L 1059 9

wodls .0

Sl s 53 b 8 O pae 1 (36 it 22850 315,557 sl p il
Jolse op ol 35 o 03limal \YFO-VYFAD 0,5 (gl Sloj (s m slaosls 31 01!
Wl LT3 ¢ ks S8 Cad jl Oyle Sl iou 3 o 8 oy, 108 5
3 et Sl sl sl SILEE sl 4 A olsa 30T SIEE 5 Comar oS5
Cood 5 b 56 o pan 4y bsype glaesls 550 8 S 0 g [(HDD) (L S o
LlodkeT oy Ciien sladle 53 58 (65,51 b3l 3 5 Sl Jidw 55 b 58
oS5 LT 5 eds sl (658 ESL Sl g slresls 1 &l LT s glaesls
Cand ks Ly oiaslas (0) Lls i ol 0 48 5 Jlgar &SSL 3 55 Comer
L Gy 65K kS am 5 b S8 a5 iy s s 0o b 56
WA Jlo 55 Cad ogmims il Sl dllie JS sla ide 53 odd '3 Coad
el Ll ilediadin O 56 gl >l 4 b g s

Aol aslows 5 o)y Siale S 4 5L e le 4 by e slaesls

nd
HDD =Y maxQT, -t;) , T, =18C *)

j=1
Ty 5 :1;&\.“ 4o 3 Qrf\j 59 les u,:il:.a tj Wy sl N o7 5o &
SaSKibe Gl fols paz (w5 4 5L s gles wkaT
Llg o Fslite slisl sl b a4 5 b wla] los .l ure ailinT I Les &l
Wl 5l S e 5L kT ooz 53 (slaesls & er 5 b ol dlie 55 sl

.(Y"bc?)j;ﬂjjv\.w)g)Q\GM@;JEJQJ\}?@M@)J

1. Population Density
2. Heating Degree Days (HDD)

) G 4 (Gler <L) alpr 5 OT Sli Sl JB) 5 Sl ekilss sles Lo gia 4 b g je glaosls ¥
s J1 http://sdwebx.worldbank.org/climateportal/
4. Carcedo and Otero, 2005


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171]

QY Csbiawo ¢ P 0 ybod /SOl (8 3l Joho linions dolilesd [] 1AA

£

W
WA
VY
WYE
WA
WAY
WA
WAL
W4
gt

(2o yiol Jby) (S sy 30 (b 3 Cnad W39 0510909
Gt (glaasly :c.;a

b oS ghiles ez o Ol 1y (b S 4 5L Sl digy (8) ls g

'C-"""‘L_;‘:AK'U)‘)Ls‘)‘bwjjJJ}‘°JJ-’JJJ’)JU:€,L‘)§4{).\:S‘3}‘:@

" u’ \I \’.Lh’r_ ,.\‘ ,'-;’!i' k4

Wt
WA
Y
WyE

£

WA
WAY
WA
WAL

W4
Wit

(815 Blo 4> 33) (gulo 77 s 3L O pudd A395 .5 510905
G (glaasl o

Jv\ﬂ a)w” .;
G S S Il Gl 3 S e Wi e i 53 T 4 e L

2 Lab gy Lo Wb bl 5L 0l (SO 25w 55 b S8 G5 pae 4 bs e


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

1A O o 53 (b 3 O o 31 (il i (A5 3b 510597

30138 35T 1 ol 0 S 5 a4 b B b 4SS ) B8
ol 03 3 0, Sdedds 5 Sdeol ST s 238U 3 o3Il ow (gl 0T =
O 5 Ol Lo s oay cpl 35,5 oo eslizal ARDL (glal S5 g, 3l Guios
S sy e 4 Cuwd ooy ) ol ARDL alans 5 e 5 olls &1, (Y24 )
@\atu}a;\u_()_.@\&g\,6\)1>o,wsuﬁu;j%}:ﬁ;uur.“)ﬂﬁgu
b 1(0) e ine Sl 5 o i Sxslilon > (3,5 a5 55 3y 5sSe sy oS
ol 3 Ols ges b 1(2) W yine 45T 550 55 Lo 5 039 eslizal B ctzaa 1(1)
oy ool 1 Az BLeb OMS™ slasl gla e el aSo T 515 S oslizal g,
S i GL S Sole s pl Bes Cage 58 g O puime (el 1)
Sl meds 5 035 b Sa) plo & Cod dgdos 5 S8 ladises 45 S de B,
3 e ARDL (glal S5 gy dms o 41yl Jode Sodalddy Lol gy 51 555 09 5 LS
i a5 03,8 Sl baosls Jdowi 5 o AT 3 (gl |y 4y o Fowli
st e Saens gt 5 215555 Wi emead Lol Jie ol )3 Laaiiy
40 ¢ SBT) 355 oo Olo jen

ol 3 edks 48 8 SIS Jus (galasil Gl 55 5 o jid 5o Slaesls 4 a5 L
sl (V) sy Sy gy st — o B I ) s
LGas, = 3, + fLPGDP, + B,LP.y., + BoLPyy + BiLPrue + fAsLPOR, + B LHDD, +U,
2]

O p-’w@ LGas, o shs 035 (an ) ) s o kin don el oyl 5
s 038 G WPy s LRy Loy Ul s (Sl iy b 58
LPGDF & Ju s oS> s r"-J@ 5 odd 4nSh Caad ﬁ,@ (225 5L
& LPoR d dle 53 WA ub (slacad 4 4l s Lallsb 5 om0

G bl el t b s 5l § 4 5 r;i,tis LHDD 5t dbe )3 Coner (S5

1. Pesaran et. al. (2001)


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiwo ¢ PP 0 yboud /(5L (8 3o Joko oligions 4olibend [ 14+

4 o (Sl b 6 Gme 23S edns0lts oS 4 5 fp e By
s LHDD, 5 Lpop, ‘meax,t ‘chut,t ‘Lprec,t «LPGDR
2 ARDL (lal S5 S5, 51 d((Saslilen) Sokedcls alaly 555 gy 1 g

3 sh o odlitul 55 Jde Slis

n-1 n-1 n-1 n-1
ALGas, =g+ Y oy ALGas, ; + Y @y ALPGDP_; + Y auALP, . > ay,ALP,
i=1

rec,t—j cut,t—j
i=1 i=1 i=1

n-1 n-1 n-1
+ Y agALP, |+ agALPOp; + Y a; ALHDD, ; + B,LGAS, , + 3,LPGDR,,
i=1

i=1 i=1
+ PslPreci s + BalPoia + BslPraia + BsLPOP, + 57 LHDD,  + ¢,
W)
@,s&\,bSFUuTmuﬁg.u.uuauﬁxﬁwb&zu\ﬁw,aﬁ)
Al B yme (Y00)) OLen 5 O juy Lo 5 45 358 o ooy p el 351kl o e
i ded b 0313 dr 5SS oS GlaS 3 ygm 55 (T 0) OLILL Lo 55 Ty 4l
S2IA6 5 ke Sl Sealilon sy gme 4 OT b pdy 48 Jlde 455 5035 (A)
OLLL 5 (5,5 st ges 1) OLKas 5 Ol bow g odd acwloes Sl ow y3lis
YU Glw a1S ol Sl palie ol 358 o oslizul (¢SS ladises (51 )
S f"\'pl'.’.bﬁ"ﬁ w)j)jbmgML@r(LCB) J.‘.’..L.'- L;"j’” m\;jY(UCB)
S 0 B eslizal 35 40 Kol ea

1. Narayan (2005)
2. Upper Critical Bound
3. Lower Critical Bound


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

14) O o 50 (b 3 O o 31 (il i (5 3b 510597

g i ST sl axsls sy ba it o u-i'“/”\t"‘r” dal ) S50
Sbgs Laulsy oy Sl oS 555 0 3557 5 () dasly Oy s (UECM) el (sl

3,8 oo o ealinal 3 g0 b e o Sodeoli S 5 ety

n-1 n-1 n-1 n-1
ALGas, =a, + Y ayALGas ; + » ayALPGDR, + Y agALP > a,ALR,,
i=1 i=1 i=1 i=1
n-1 n-1 n-1
+D a5 ALP  + D agALPOp + ) ay ALHDD,  +&Z, 4 +V,
i=1 i=1 i=1l
CY)

@‘)&J&? u}"”'ﬂ‘)‘ig jabﬁw?@&)k& Zt—l c@bw‘))

el a5 ST S 50 51ty el

J é)gT)g 9 lkg,.an plxl .Y
B piio (2 blo 99037 1Y

et o Bt (Ul cdibe 55T Sl S 5 Gl slacs e il 5 42 o
3550 S e 45 ol | bl 5 5 ARDL (18l S g, 4 e 3,57 5 53 548
5 s EG 5 ho ad e Sl aBllen b5 6K a5 e b i 45 e S ablles ) p
a5 o 3 abllen b ize 51 (SO 8T 5 s ¥ e 51 axililon a e 51 plaSonn
sy dalgt el Oty dlaly sy sp sl FooseiT il oSST sl ¥
Ay adoy OsasT Sl ajiee 516K n Sesll ad e o gl ((VFA0 ¢ BT)
atgy 0337 gl edias0ls (1) Jydr 355 00 oalizal (ADF 5 PP glacssa5T)
e 53 B3 F 503 Ble el 53 la e 50 57 35 00 Ve 5 03 1y

S eSS b oble Kos Sole 4 ol Blo LT Ul a5 0 sl Lol dizeas Lol

1. Unrestricted Error Correction Model
2. Phillips-Perron (PP)
3. Augmented Dickey-Fuller (ADF)


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiawo ¢ P 0 ybod /S (3l Joho olankons doliband [1 14Y

el pyaz 5 Je o ize o Sl

w19 4l ) g3l ¥ Jouer

LHDD | Lpop | LPGDP | LP,,, | LP, | LP, | LGas T
~F/A+ -Y/80 —\/¥Y =\/+ -+ /20 —/2) V¥
PP 5037 o,LT
(+/+9) (+/+F) (+/80) (+/AY) (+/4Y) (+/v8) (+/8%)
1) 1¢) 1) 1) 1) 1) 1) sble a o
~¥/f+ ~Y/¥A —\/% — /%8 —+/JA¥ B =/
ADF (4037 o,LT
(+/+%) (+/+%) (+/%0) (+/V¥) (+/8v) (+/A%) (+/40)
1) 1) 1) QD) 1) QD) QY bl ey

Azes Szl o SOl 551 Jo s slel e

SR GlaaBl xe

Sl 9031 Y=Y

u;))jL;:...ﬂ)Db})lﬁﬁﬁsﬁw)L_S:.;La‘rﬁQ)A)TM‘LJJJ.&@\:JOMQQL&J(F)J)A}
(V) Jee ooty ol 5 g5 0305 il el Oy i 5 0ul b s ARDL (sl S

)st‘fu)‘mj‘jf)jg‘fwl:D)L»Tdﬁﬂ\s.}j&sd%yﬁJ.Sdﬁdw)jb

F sl og03T F i

2,15 555 (V) Jm)sui;i.l.;lrn oy 6 g0 s, ;S;‘:’L"‘(""

1) | 1) | Gslono gmbaw | o3kl Hlude 03T okl
Y/A¥ | V/44 JAR \Y/Y F oLt

¥/YA | Y/YY 70 5 s (Lo ke 1t
¥4 | Y/AA A

sy sl i


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

14K [ . 50 (b S5 Oy 31 (b i (iS50 513597 ¢

B ol DL qwyp F-Y
Ol oy o 5 0k im0 (050 5T Sl cba eyl GU o 0 by o 555 5 Ol (6l
el Gy sd o eslital Sdedddy 5 Sdesl S 55 sl U cwy 5 sl (144Y)
"(CUSUMQ) o5 Lilany 55dme 3 (CUSUM) a5 dilms 05057 55 51 slate
ad 03,5T (A) 5 (V) (slasls gos B 55 0 ga3T cpl & Logs o s 5 0 w5 e e

sl

T T T T
1391 1392 1393 1394 1395

CUSUM me-m-— 5% Significance

CUSUM QSA}T Y ylog0s
ey (glaasl o
sdl S o3 9des 55 CUSUMQ 5 CUSUM (clayls sas &S ::den abo>a
J.:..:‘U S04 ARDL Ju\.ﬁ LQLAJ;A‘)L: C)L:S \-:U ELE M).}é JLA.'J}‘ cb.w DL 6")"”

!

1. Cumulative Sum of Recursive Residual (CUSAM)
2. Cumulative Sum of Squares of Recursive Residuals (CUSUMQ)


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiawo ¢ P 0 ylod /SOl (8 3l Joho ligions dolibesd [] 14F

-
-----
-

1392

1393

T
1394 1395

— CUS UM of SqQuares wmm==-— 5% Significance

CUSUMQ QSﬂ}T W Aol

s (glaasl :C.'.a

Sy 38 S 39T 9 b F-Y
oo cdie sla ey ko Al 3 5 5 (Seblilen 09057 gl @ a5 L

53 Ol (Sl iy 53 rb S ey e slo it 36 a0l (0)

el Sde s
Oy 30 ARDL Jow gl .0 f9ue
Jloil b | toslol | 8 Ikl Bl | o po Y
s Y8 AR Y| LPGDP
/N /0 /\OF VA LP..
C/AAY —\/A4 +/YAQ VYA LP,,
B ~¥/v¥ JAFY lal LP. ..
/Y f/7v AR V/fY Lpop
/e \7AN ALY /08 LHDD

Lo o8 ol fme i w.a;}LgLawL_C.a

Sy dized s gan LT Blod 4 SGl o o kie sl 0k 3557 al 5

45 5 ez 0515 (il Jotls (2l A 55 (sla i 3 21531 47 dias e 0L
S 5 il Lsde (S b 6 e 3 1B sl Sl S
S8 O pan T b Sl dosn ) il 8 4 5L 5 Corar (S5 il s
(s Gl b e I A3 /08 5 VY VY sl O 5 4 (S b


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

120 [ ... 53 (b 35 O o 31 (il i (5 3L 5103597

935S Sl 58 o an s gme 5 e 56 Ol 3 (LPo) oaebs 58 oad
Sl (LPo) 58 s il L Sl 58 Lol Ks Ole 4 )ls Sadils s
VA Jslas oT s &5 (LPa) sacb 58 a5 2ol Ao ys ) ST s il e
1S Sl gme O el b o Sl 3 Setily 5 (Sl 8 Glols Ao s
Gb) iy 3 01l (Kb i 53 b S8 B 4 by e s 2285l

sl o )3 VAL s Lo ey shay (5 ala]

Saooligs” 33 S 3591 » ol .O-Y
S b 55 ek S8 o ae it sla ke S0 ediasOLES () U
Sl CA.LA@U; B Q‘ﬂ‘

Oaeoligs 30 ARDL sl monad Jow gl # J9o

Jloil | ool | 8 1kl Bl il | cu po JrE
oo YIS VAN NS | ALPGDP
/oY ¥/AY ¥iat! YAk ALP,.
Y -Y/NY /YA YLl ALP,,
/oY —Y/5Y VP —+ OV ALP_.
- Y/#4 </FAA V/FA Al_pop
¥ Y0 VA - /Y ALHDD
A ~¥/\$ YYA —n¢ | ECT(-D

A3 8 s plamet gl sleadl tae

55 Dol s 5 (el Wiles 5 03 el ol b aline Ddeol ST il
5 e (S o 53 b S8 O ae y (LPaw) (acb 58 Cand 3 S i 30
T das 5 (LPa) sacb 58 Cand 55 2alS doys V STyl s il Sl e
Sole 4 b o LRIl doys /98 dslee Sdesl S 5 Kb ks S8 o aas
Saoli 557 53 01l (SO i a5 O e 4 b e e 22550 01 S0
ol Lo y3 PR s o ey shay (F dlaily 5o)


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiawo ¢ P 0 ybod /Sl (8 3l Joho iligions dolibedd [] 145

Lol sl s s otianplis o ECT(-1) Lo 4 byye oo
Lse Jlsfme 5 e b opl sy Sl ls dme LT Bl 4 5 03 g —+/4F
S das o Ol —+/AF Ly o ool ok 4 S SIS0 (gla iite ooty alasly 59
Dol 4 J5 S 53 oo )3 AF ULl 5 5 b eDuaoli 87 55 b S8 ik ol
.;}‘:@Cw\c).um{

53 b S O pan 51 AL e 23850 Sl s s il slaadl
3 o3 A edaoli S 53 0ds 3,57 5 s b 4SS sy el O ) Sl iy
35 b 38 o me SLIS s s 45 8 51 U b S8 gyl g b
Sy Lad 395 o Sl g oo Lyl gl (558 (sla s e alawl gy Ol SOl ibu
ST 1) ash e 5y Ol Kb Jide 55 b S8 O ume )3 e sSan il
.ﬁ,.wl.k..a):\nj\,uf&.uuul{).sr.m)&.uols;prag’fjl{


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

1Y [ o 50 (b 3 O o 31 (il i (5 3b 510597

(Sl dpogi 9 (5 5 dmS A
s 0,05 Ol (Sl i 53 b S8 G pas (Lol S age J1B 4 45 b
b S Lol & by e (25850 55T 4 s aalllas s Ol e 4 sl
Sl & b S8 s o 3 S0 a, Sl shte pl gl wstls , Kb Jidw s
ladisy b Sowans s ulis ooy 5l dlie cpl 55 Sl 0dd 43 5 0 g0 4l
5 8 03lial \WPO-\¥AD ), ¢l (ARDL) s

uj&g):H}fd,@j\gbﬁjl{;\SMQT)'\L;BAJLL@L*J
S5 e sk bl sy Sty 3 o 5 Sasl S 3 e 0lnl (SO
VAL ol Sdadih 53 5 doys AL ol Sodeoli S 3 anks S8 Lol 4 by e
2L Dol S 53 S Jl 88 a4 CaSle mls pomen (Sl Aoy
SO s s 43;?,&:64.“@ olis wjguj\ Sy pde I s g g el
S St b B Gl b osi e Lsl (Sl S 3 reb SE O e
SN e el a5 Ol Sy el (S Sl g s L el
sl ks 38 5 emn S 55 g OIS el

2SS s w1 S s e Ol 285 S s
ol 03 5 OIS Gl sl 5550 &8 ol Slime OT S 208 anbs S8 U5 une
S deys ¥Y s & das e Ol Seol ST s Ao #4238 L S s
G5 B (ootige 5 (B Slade Lo 5 ok i i) (reb B )l g 6
G s aph oo odar Wyl b b s dad 4 OT LBl 5 o3y
S8 oWanl oo o Sl des)s YY LS &S das e O 55 ekl 55 s> VA
3 Suote oty asde o bl b s OT (b 5 o3y G BB ab
S5 Span g e Sdn Jid S SUME Gl Lo s 2385k 52557

Lol Ol BB sl 4o 5 Ol 2oy 9 03 91 (S99 2 Sl it


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

QY Csbiawo ¢ P 0 ylod /6Ll (8 3l Joho lagions dolilesd [] 144

a>h 9 mbo
Amjadi G., Lundgren T., and Persson L. (2018). The rebound Effect in
Swedish Industry. Energy Economics. 71, 140-148.
Aghaei M. (2016). Investigating the relationship between causality
between energy consumption and economic growth by energy carriers
and different economic sectors: Application of ARDL. Quarterly Journal
of Energy Economics, 49, 103-161.
Annual Energy Outlook 2017 (with Projections to 2050), EIA.
Belaid F., Bakaloglou S., and Roubaud D. (2018). Direct rebound effect
of residential gas demand: Empirical evidence from France. Energy
Policy, 115, 23-31.
Berkhout P., Muskens J., and Velthuijsen J. (2000). Defining the
Rebound Effect. Energy Policy, 28, 425-432.
Carcedo J., and Otero J. (2005). Modelling the non-linear response of
Spanish electricity demand to temperature variations. Energy Economics,
27(3), 477-494.
Dargay J., and Gately D. (1995). The imperfect price reversibility of non-
transport oil demand in the OECD. Energy Economics, 17(1), 59-71.
Delangizan S., Khanzadi a., and Heidarian M. (2017). Estimation and
analysis of direct rebound effects due to improved fuel efficiency in Iran's
road transport sector. Quarterly Journal of Applied Economic Studies of
Iran, 6(21), 149-172.
Energy Balance, Many Years.
Esmaeilnia A., and Ekhtyari S. (2012). Investigating the Rebound Effects
of Improving Vehicle Efficiency on Fuel Consumption. Quarterly
Journal of Energy Economics, 34, 185-213.
Freire-Gonzalez J. (2017). Evidence of direct and indirect rebound effect
in households in EU-27 countries. Energy Policy, 102, 270-276.
Greening, L., Greene, D., and Difiglio, C. (2000). Energy Efficiency and
Consumption - the Rebound Effect - A Survey. Energy Policy, 28, 389-
401.
Haas, R., and Biermayr, P. (2000). The rebound effect for space heating
empirical evidence from Austria, Energy Policy, 28, 403-410.
http://sdwebx.worldbank.org/climateportal/
Khoshkalam Khosroshahi M., Jahangard M., and Abedian M. (2015).
Improving the efficiency of gasoline consumption and its rebound effects
in various economic activities. Quarterly Journal of Energy Economics,
44, 37-63.
Khoshkalam Khosroshahi M. (2017). Investigating the economic effects
of using non-tariff policies on the use of energy carriers. Journal of
Economic Modeling Research, 29, 37-72.


http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

128 O ... 53 (b 3 O o 31 (il i (5 3L 510597

Lin, B., and Li, J. (2014). The rebound effect for heavy industry:
Empirical evidence from China. Energy Policy, 74(C), 589-599.

Lu, Y., Liu, Y. and Zhou, M. (2016). Rebound Effect of Improved
Energy Efficiency for Different Energy Types: A General Equilibrium
Analysis for China. CAMA Working Paper 38/2016.

Manzoor D., Aghababaei M., and Hagigi 1. (2010). Analyzing the
Rebound Effects Caused by Improving Efficiency in Electricity
Consumption in Iran: Computable General Equilibrium Model. Quarterly
Journal of Energy Economics, 8(28), 1-23.

Salem A., and Akaberi M. (2017). Estimating the Direct Rebound Effect
of Improving Power Consumption Efficiency in the Household Section of
Urban Areas of Iran. Iranian Energy Economics Researches, 6(22), 45-
74.

Shrani Z. (2017). Estimation of price and production stretch of natural
gas demand function in the sub-sectors of Iran's basic metals production
industries. Journal of Economic Modeling Research, 8(30), 170-218.
Sorrell, S. (2007). UKERC Review of Evidence for the Rebound Effect.
UKERC.

Sorrell S., Dimitropoulos J. and Sommerville, M. (2009). Empirical
Estimates of the Direct Rebound Effect: A Review. Energy Policy, 37,
1356-1371.

Sorrell, S. and Dimitropoulos, J. (2006). The rebound effect:
microeconomic definitions, extensions and limitations. In: Proceedings of
the 29th IAEE International Conference. Potsdam, Germany.

Time Series data, Central Bank of Iran

Thomas, B. and Azevedo, |. (2013). Estimating direct and indirect
rebound effects for U.S. households with input—output analysis. Part 2:
Simulation. Ecological Economics, 86, 188-198.

Wang Z, Lu M and Wand, J. (2014). Direct rebound effect on urban
residential electricity use: An empirical study in China. Renewable and
Sustainable Energy Reviews, 30, 124-132.

Wei, T. and Liu, Y. (2017). Estimation of global rebound effect caused
by energy efficiency improvement. Energy Economics, 66, 27-34.
https://data.worldbank.org/indicator/EN.POP.DNST

Zhang, Y. and Peng, H. (2016). Measuring the direct rebound effect of
China’s residential electricity consumption. Energy Procedia, 104, 305 —
310.

Zhang, M, Song, Y, Li, P. and Li, H. (2016). Study on affecting factors of
residential energy consumption in urban and rural Jiangsu. Renewable
and Sustainable Energy Reviews, 53, 330-337.


http://dx.doi.org/10.1016/j.enpol.2014.08.031
http://dx.doi.org/10.1016/j.enpol.2014.08.031
http://dx.doi.org/10.29252/jemr.9.34.171
https://dor.isc.ac/dor/20.1001.1.22286454.1397.9.34.6.2
https://jemr.khu.ac.ir/article-1-1725-fa.html

[ Downloaded from jemr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1397.9.34.6.2 ]

[ DOI: 10.29252/jemr.9.34.171 ]

Estimating the Direct Rebound Effect of Natural Gas
Consumption in the Iranian Residential Sector
with the Asymmetry of Gas Price Changes

Musa Khoshkalam Khosroshahi*

Received: 2017/05/09 Accepted: 2018/11/26

Abstract

Considering that the improvement of energy efficiency and the resulting
rebound effect in the literature of energy economics is very important, hence
the present paper uses the ARDL approach to estimate the direct rebound
effect of the natural gas consumption in the residential sector in Iran. For this
purpose, data from the period of 1986-2016 and the methodology based on
the estimation of natural gas demand elasticity according to decomposed
prices have been used. The results show that, firstly, the direct rebound
effect of the natural gas consumption in the residential sector exists and, as a
result, energy savings due to improved energy efficiency will be less than
expected. Secondly, the direct rebound effect of natural gas demand in the
short run is 69% and in the long run is 78%. Also, the findings indicate that
there is no backfire effect of residential consumption of natural gas.
Therefore, it is recommended to apply policies to improve the efficiency of
natural gas consumption in Iran's domestic sector.
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