[ Downloaded from iiegj.ir on 2026-02-19 ]

BY-AF lxino [N\WAR yliws 5V 0 o | 20 3L Jl /551 Sbaidl lallao 4ol fuad

L olnl 65,9les” s (goladl w5551 B o (el O 51
(NARDL) 00 S slraddg b 05.5..«)5).395 Gb.").&.ﬁ ol 31 eolasw!

\‘:'.ll) 033 g0 g oo
javadmehdizadeh55@gmail.com . bl oLiGlo ¢ 65,9l olaudl 5 58 ggaminilo
s plobu
samanziaee@gmail.com . ! ol&Llo «(53,9LhS olasdl jLuidls

hosssalarpour@gmail.com (!5 o161 ¢ 5 5 ,9liS slaid! bl

‘SM u.\,:.b’
hmidmohammadil378@gmail.com . 1} ol&LG1s (g ,5Las slaidl 4L olow!

Sl yssesl dgoze
mahmoud_ahmadpour@yahoo.com «Jsl; 8\&515 (5 5,9LiS LB Lkl
WA CANY (G pwdy gy WA/ IY icdl yo &b

US>

DS 0,18 ool 550 (soladl slaclad ST o oS ol Jelge alex 51 (55,]
5 s e onl Sl el G5l 4 relae pw s 95 )0 baypas ST goladl coil
ol el 5l Gan il o j95 5 ol sl 3 Ll a9 ,,5 5 (5550 s el B pae
O S 3055 bt N Lozl yo olatdl ol g (6550 Bras dhal) cw)y addlas
)l wbj).» ‘_gLD ’.o-'.».ﬂ O Q)LQ...ALs JaL..s)‘ R ‘_g‘).v ! (NARDL) 0o rd-AMS s 6[.04.035 lJ
Code Sl oS ol lis bl ol ool ool \Y’/\o—\)"‘\\/ 0,90 b Lad slaosls
o Sad g0yl (65,0laS isu eolaiBl ul, p side 53U (65,5 Bras o QM‘_?N}JQ
Sl Ll ol gg,0laS s goladl ul) b Jxe g Sade 53U G
SRFAY g JAOYA S a1y (ggyslaS ise (eoladl w655 Gyae o (gawe,
pde golaidl wb) 4 (65, Brae l o)lae cule alal, S 0szs I S (g5 ,0liS
wolaidl ) & 65,5 Brae cuie Sad jl olanel cude alal) ol las 1) g5 ,6laS
s golax8l ul) g (655l Cpae oo o el u...Lc T I N TS FT | PA e
Brao 0 i Seb 3l Sy)lal cude alaly ¢ ool Covoas Cuie oS el o (55,08
sl o b LIS cailiw cpl ol aels canws @ (65,5laS oo (golaisl uby 4 (55,
b 65l adgi adlyny B s Olo 5588 50 (6551 waz GlaolSy s slml (sl o
WS ol Glaabl mlio @l oY 655 el 5l g @ s

013, C53, Q41 JEL gussadb

Sl NARDL (6531 ¢ golazdl alsy o5, :dojlg auds



https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VAR ylie) Y o Lot fapoyilis Jlo [ g5l slazdl Slillas aoli_fad @
N

doddo —)

ol 5l Gleas 5 sudys slacudlad i 10 45 e (95w S0 Glareds (555
loy5aS Hlasly (golamdl dnws 5 0l ;0 (550 LS (65,5l 5 Cul lo,85 5 (glodss
4 sl elaz) anug 5 ol glaanlp o alS aie Ko (55l a5 e L]
4 azgi bae (S g3yl 4 i ady jshieds a7 gadsi slaisy kg
60[.3.)’ uLa.a:;m Ja.uj.: L;.)Lalé‘ WP 6))-" O d.b.gl) daolazdl LS‘J’.’ 6))”‘ Cmos|
N Yy o _ \ . = w“
9 )L.Q,w NEATAP ulfjb AR u‘)lio.@ 9 N‘)i"‘) Sl 4..3)5 )|)3 R SH9o
dnsgs Jdody 63,0l sl Lol adly 15 (Y IA oyl 5 5uSB ¥V ol Son
S5 @S 50 wbise GRIB 59y & gy Carer @ D) g sleix] goladdl
Jolse 31 S el 5 35pn 4385 L5 4o sl (Bl adss Lol asly osise
Sl o ailoas 9,409, (5551 polio dgueS b Lo, giS jiien cardS ams g0 b
ool @l 23 0o s YV WYV Lo s 65, slolis & igs il el eils]
GroaiS G ras 3 S5)5 5l (So e Sl YoVl aly plp g0 5l iew oS
5 (215 5 sl cs gl aip) olewl sloyeas Fevv Jlu 5lcl Bl o 655
) 055 855 By 55 lall 5 anil @S L alar 5l )l sl 5
PRCURTSEPIWON L& I L WX BPRTE S NG 1Y [P TSPV S-S ¥ IR JUED R DY IRV N K S|
VN ) 5 0l S ol oaile gl 18LlS
S5 B yan b 5o 40 (65, 0aiS G pan et lpl Gl cp 3T b e
Sl Gran a5 v oo lid Olalllas .cul 9, ;0 sl aSlin Headeo YT Joleo
S Hm 3 S olpl ol J gy cwl sals ply g0 e Jle ol (b Los o

s AS.M..; O)L..L.A \OA Qsd.?- U‘)"‘ ‘L}L“”U'"’ ).M.’.A CD-‘JA OMML 9 (o) )Lc]

1. Benkraiem et al

2. Dogan

3. Shahbaz et al

4. Tugcu & Topcu

5. International Energy Agency


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N

0,3 VA) 5 S o o, Le 150 YT 0gu> 5 (Lo o milie JS 51 asy0 A/Y)
YA (580 eIl mil3D) o)ls sl o (Lo

51588 5l 9590 (Byan 65, IS 5l o0 AN sgam aS Cosdly cnl 5 ol o
5545 6551 slaaalys jla)s Ve B olS 5 05 go LS5 (5550555000 sloes sl
S cl )9....5 sl 0)45 UMB OMOULMJ 400;(5@ U“'QL Cas U’“"5)3 J?r.n )‘
syl colil 4 axgi b ojgpel ojlu oo 0T 1) b drwgs sgw 4 S >
ed oS g 5l ag, o eolitul Azl 0 AT pae) 9> 40 eanY glalS
Ol 00305 e 0,5 Ol a0 byl iuli8l cel g 0nys 5 ol
G5S o 500 il 4 sl ool lINS (65,5liS isw enge o
dwgi 5 (Pl sloJeod Sliwly po a5 355 i allg ploxwl p ogdle Cusl o
551y S5l g 558 9t 5 55 Sl eceul 48,5 IS5 Lo 988 sl s
wile @leysiS )3 008 b il cnl aws 15 353 by Coz )l o
abbanwgs olo,5iS plo j0 9 0us S 5kl gox jebar b o 1wl sasiecsYL]
3L 050 St g odd Ol HaldS 90y el (eSS b 0 50 drwsd > 0 g
Sy eSS g 5 (lnd (ot sw I (oS5 Sygeds LOgslS 5 b eress]
)‘ ‘;5‘ as J)Jéja.) 9 Jj..»l.»‘ G..Mu) u?-}w 9o ).».uu.: omuYL’l L éd;‘sn QJ"'AL’
Iy S 5 sloime 5l slos s mdaw (ul oo s a0 Ligas slugd 51 sogs g &)d
(o w.)bs‘ 9 GLA-‘AAS le.@wjm (o w..calf el 00l uaLa.&‘ 697 O
5 shilrd ez )0 il Sl eanl Slaal by e Aoz 5l iy slrcS s
3ly 5 e Glateiils anl g (Medlipn sloasllas ole laazih 4 azg5 b
(S5l B pan dine; ;o (e Glatunlnw 361 8550 9 (e Ginle S oy (092
4 &‘o».\u] JER) LQ)}»S ).,Lw a4, PRV l.s uw.».sbso oY L)‘)"‘ L) a5 ol st
5 905 LR Gk e ed sleiSgn Sl esliiul (S8 90 ol
Shos IS @ 55 Glasiyl o) 5 (demd Glaiss Sl eoliul (ng slacslw
5 Bole) 35 )8 Sl v (g5,0laS i alex 5l solatdl i sla s o
YA ), K


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VAR i 5V 0 lads [0 3l Jlo /g5l slazdl cladlas asls Luad 5.

N

5 2 @ @l 3l oy ad; 4 gy )9S S plsiea plnl &5 bl
taml (5531 058l ol g (un) ) pelie (polae (B S)n Gile g 0008
lple Dedoe Come (b @l p L8 L L) 6o Slls Bislas 5l (S
<83 bl g axsls Gl coal (lpl o 655l Brae g W5 Gl i yaeln
Ble 35aS 0l lo,eiS olaidl dewgs o gwlol & 655 (idu 0.8 el
Brae o LU egaiod al jo nlply o)l e 2B goladl s, » 6550
Ol SISl a0 gl 0pS o0 513 addllas 8590 golatdl wb) 5 (5]
sy b asdlae ) el oais plodl (lpl jo a5 golaidl wl) (655 B rae
SeS 5551w b alaly 50 S92 g0 Slasl 4 e psite (o 90 @ 93 o)LL alal,
Codie Dl s 1y 5 el ool ool (,liel 0,559, SO 5l Jieghy ol jo .S oo
Cﬁ-?sbﬂ‘.“‘-]‘%|)°9?9-%|‘-‘3)ii°ﬁ£ﬂﬁ‘s3t~5i)ﬂji’"x-a"&-.’.ﬁs“’*‘"ﬁ
@olaidl Plue ¢ qwbow Slpss aloz 5l calie Jolge 130 cov wilgh oo b piie
5 3,08 olyen 4y (65, Brae jo e b Cude Ol a5 il (g0l cé i,
&l T —0lS sy @l 5l ¢ polate ol (sl 0l golatsl s, yo SLS, L35G
g e odlitul Glpl oy5e jo golamdl wb) (655l SBrae )Nl ST gm)
el (551 Slaidl jo ot Sl £9550 csolail wb; 5 655 Grae e bLS)
Gl GlanSs alisg 45 il o a5 oy linel 31 o) oyl 5o olid lelllas
olnl 3o @3l sledels Gras (loy gy (g p b NlaE,F 0ayal 1) 05l sl
3 lele lcwss 4 axgi L oS cvalin |) el wix LSS olgs oo
Sbien olatdl w5 655 Brae o ally (ou)p Gln (Sley slas
Ohey sluie 4 axg b o0yS L8 Jliae 5o )likl g et gla s,
b, ool 5l pols dsllas jo sl ool o lil I &) udd Sg, ,0 45 NARDL
Abboe LBl iy Oldllae b asdllas cpl pled oszg 5l (SO ol colal
(S35 Srae p S e slra GRos A3 Sl BN aslllas (pl 55 i
w85 IR owyp Sy9e s3latl wd; p bt ple g 551 Spae o)l Ol S

R

el 3 7 4 09 oo ooliu] aslllae ) jo aS oo bs,


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
S 0y atyy (el 5l Lo wamly adyy (903l o8 ety o pad oy )
Sl CaSs s 6l (VR o fKen 5 mlS0) g 5 S S LSl
Ly oot olgiiey BDS (ygesl 5l =V rlos,S ooliiul gy ol o axslisl
ol gym 33 O3 (B g 979 93] Sz (VN e 5 ]S
03w (slaaily b (ygen 5055 (OlEL) (b pd oS 5l Y cl oad
CoSar 5 0ped) bawsi g Casl ARDL Jow 4l aswss IS5 a5 (NARDL)
o Slgidey el Cole a3l 5l el says,T oolial sud asly (YO F
Slosl 3 sl 5 (T e 5 S 5l 5 4 YV Y) | o Lasgs
ol 0033 5 oolitul (65 51— wd; sla gy L alal) )3 99250

Gudizd Olwol 2 6590 -F
Sl anwg g 6550 Brae U late b lasdllas (VYA9) ol Ko g 30l 50
olid guls aiols aloul " lael g as e Cdla, p (e ¢l ] goladl o, 5
50 @ o il 1) goladl wl ) Cawaaly jo ol ;o (655 Bras S aS sls
Sgd Caam 1 ad,bSo Code G g 0l 0l 5 e S GaeolisS o a5 >
olaidl i) o Jlo danwgs Hil Bk 5l ols 0gmg golaidl w4 (65,50 ae
Ala glgse P slagazle e ol b GowclisS )0 add 5 00g stie 5,5l
Arwgl Colo S gl Ceow 3l a8 bSG Cde S g 2l Cows golaidl wly yo Sue
30 aloyw shie g Cude oS ed usren 05l Sezg golatdl ok, 4 Jb
L5 oy silidl g oyl goladl ul ) p (ghloliae g Cudie S DakolisS g el
5 DeolisS ;0) adg elS 4 e 5 9 RelS g g il el
Grae p ooladl wi, b "olge U glasdlas OFAY) oL Ses 5 (55 pe
Lls)l a5 ol olas mls assls alml "ol ) olamdl calise slaise o (555
LU, 5y 5 6551 Spme b G5l (allob 055 5 alape olon Sk 5 o ine

1. Kim & Perron
2. Shin et al
3. Hatemi


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

AR o) 7Y o)lad [oma il Jlos /55 5 slaaidl colallia aoli oo FY

A
ahol) S92y Geigmes )00 52y G55l Bras b I sop e o gens
Gyl Brae GuiS pizmed g0 S ol 3 Jow slo e oled (s DowolisS
3 LB RBL adg g wlosw G5 g9, 4 Cud olaidl gla w0

ol o Jixe g Sl Dlods 5 aae § Cado «55,9laS sla s
sl ol Grae o cude all) gladlas o (VWAP) LKen 5 (g3liges
@lizes o ise o )5 aSles 8 jlacl ¢ golamdl o) b (65,50 iz
Sy oy b1y (U6 g Jom 5 55,5liS (o (5)ln 5 (sog0s ( S) (solaidl
Aol L8 sy 0550 Il 5o sigelel 5 logi ode By, 5l eolatll L VYY)
sy solatil i, o (551 (slo ol by 5] 48l le b, ol s b
3 el oazs anl cude alal; 39 0,5 wenSTe Ll Syee o Ll sl
el adybgs cole alaly 057y (o) 5 (seges (S5 JB 5 e slai
3 el s ol 65 Gladels b oS aenSlss 3 Lasl g golaidl ws,
5 ol w4 30 9 38 @ eoladdl w5l 48 LSS cule dhl,) Cain o
Code alaly ioman ol 0y S e a4 soladl w5l a8 bes code alal,
55 sl jhad by cole alaly 5 cdi 4 p)F weSles I8 HLadil 1 ad b,

Y CIPE PRG-I [SOVR T SUPL S| WP PRI SRV [N

Ad)y 5 @5l Brae o sbsy alaly gwyn” Glye b glaallas (1¥A0) BT
)“ 6oﬁ)lf sgolasdl caliss 6wam 9 (_g)).J VS (_gL:a‘_J.ol} S8 s golazdl
G yan Cue ;50 ode] Caws 4 ol 4 4> g5 b ols bl "ARDL (glail S yg05
SaeoligS jo eSS Calizes slo jidn yized g 595 S 0 goladl ol 5 (65,
aiy p 65 sladel ples cute b LS 8wl s ceails
g o |y Caiio idu 3> 4 waliBe sl yidu solaidl wl 5 jeiS S solaidl
J5 g cleas sla s o a9 6pslaS i 5o Sl Cude 53U 09wl
955 505 51,8 9l 0 )50 HeiS

omolaidl g, 5l eslaiwl L gladlas o (WWAQ) )L, Sen 1,1 o0

Ay G5l Ced g Bran dlex 5l Jhe paie VP oddaly ) p 4 55 lawgie


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
B ras (5,105 Sl ol lis ol aS e VY- YAY sl Lo b olpl solaidl

Lol a2l golail w6550 d

25 5 65l ran Gliee syn @ slaallhe 5 (TN 'S 5 S
s S5 Bpmn o st alal, | Sl ey Ll 1525 s sola
S golazdl ui,

oladl 0, 5 5 (555l Bran oy s laallie s (V1A TS g )5
as ol las mlbs asle b delo b sleygiS g Vb awl o b sl ygiS oo jo
alaly selys g delyo o5 09,5 93 e o eolail w5 By 5551 Bras o
D,l0 3529 Lo Sae g Cudie

5 S5 Brae m aaly oy & 355 s 1o (VA l)Sen 5 S
B,b g0 code Sy 5l Sl gl izl samiecVUl o Wl 58 golazil ad,
Sg 0amie YL g LKL 6l soladl ul) g 65,5 B pae oo

2 @obatil 8, 5 551 Brae e dlaly n 4 (T19) |l o 5 iU
A1 5 VAVI-Y VY 0,90 (sl glams o, SCadMS 955 gyl 5l oolainl b pling
aS wsls lid g 00,5 eolaiul il 5 code 5 Siililee slabg, ) aslllas )
1o 8¢5 (golaidl 0l ) 4 (65,5l B pae l lad,bSS alal,

Spas g gobatdl ab) o ahal) owyp @ i 50 (V17) fg‘)&w 5 Sl
abayly G aS ol las mls aS ey VY B VAR sla Jle (b o o 5]
ol 2 305 33 3575 (w5 wshAl Copme 5 (gLl A o 48 kg e
0,5 bl |y o 5 sl el ey 65,50 B rane 5l ad, by e

drwgd 5 rbilS Brae o Cole dhaly pw) 4 gladdllae 5 (V2)P) 6159)55
Bras m adb G ocode a5 ool @l CSloy um jeilS solaidl
2,18 0429 (golaidl arwgs ¢ 2boE

1. Isik et al

2. Nordin & Sek
3. Tang et al

4. Wang et al

5. Furuoka


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VY9 Lo 12V o Loy [0 5l Jlo /65,3 olaidl Slalllas doli uad £

N

855 5 G @il s o Cele dlaly w4 laalllae o (Y418) g0
O a8l g0 Code alaly) S ool lis mls aBlh py aS S jenS (LS el
Dyl g2 A 5 jelS o B Il ade g 5 B yae

iyl Byan o alaly oy 4 ARDL (55! 5l aslizal L (Y410) | 2o
pas 9>l o las C..Lu Sy a4l jelS (gl golaidl ) g pdiasass
abyl, Coeasls o golatdl wl, 5 S syl sl jasrls Gl o pse ala,

S5 By g o dngt alauly oy 4 glasdllae yo (F410) | ol 5 JlosS
2 6l 5 cuie il Jbo anwgs a5 ol oylas @bt sl oSt jgas
Syl Hlewshy jo 655! B pas

55 5 @i o e dluly sy 42 055 aallla o (Y- VE) T PLoslS 5 s
Byan o aS ol las LQQT dxlas C-’L‘*’ IRCLESLJURRTY SN ‘_,’.:_'éls (_g.&b AL
3,00 9929 I3 Sre 9 ot alaily (ABly (J2ls (QIBL g 5 55

@obamdl 0l 5 (65l Bran o code dlaly s @ (V4T A)‘P‘ 9 (R
3,18 0939 anlllas 3,50 olewl 525 VO o (sl

Joe o pai Y

Skr Kbl et Opgea Gagh gl 4 b Sl g glaesls

odds LI Jgax 50 loyiie oy Jlol g Julov g 3o ol oad (5)5laex
aSliy Goedeo) (6550 51 eolatnl ol )V Jguz 04d oo cdmlin 4 aigSilen Lol
Jo ol slocwed 4) (65,5laS i (A3b alBU adg (s, y pbcds
oo b slacandd &) 5l i o ABE S e LSa5 (OFAT

1. Dogan

2. Maji

3. Komal & Abbas
4. Ghosh & Kanjilal
5. Nasreen & Anwar


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
05> b OTAY Jlo ool slacand @) ws5,sleS ossl 035,05 OYAY
S8 eoliwl 0590 (g0l o> U (L3 Oldlas jo e yse o) .ol oo YYA--VYAY
OLer g sl YoV (S g poye VeV LSee g ) S0) wilad
@ sk Gl piie pled (380 @bl a4 oltws Gl &5 coul SSa e Y (VY

(NARDL) 03y (5104483 b s g 153955 (3 litol) o e 5550

5 Lol (golatdl 5 Jbo glagl o sl ojlaie s 5 Gl @By 5l (S0
o dlaly s sl b sl ,Sg) 63l 5L @ e Wil pe pwliw DY
5 bt aaly owyn Glp S rer 4058 slatl Sloj (6 slaesls
ol e (awl oads oolaiwl 6 psie wi> NARDL  Jowo 31 do i (4o 0y 26l
JB nled atly Glo e Jiae b pitie DaaolisS 5 Samaily SIS Xl
—ax LSO b sl gloy sy slrools gl canlin Il SO Joe pl ogdleay sl
YWY e g 5lad) 090 pwyp doly Aol G po e i o sl
25l emSF L10) 5 I(1) SlS Jae sl poiie Sl 5l 5850 1 Joe 0l (o5 o
Sy 5 il g

sl o 1y 8ol sl ARDL g, <55 5 NARDL cilia, YU 3,10 s ogdle
L oEel g ke Lulyy 352y Gloyen jsba a5 was e 18 Siagh
SR Lag, copizman (VY Lol g ) WSy Sl 5 SkeoliyS
550 1) g sl asls sg2g 90, 0 b g SawelisS o b g awah jo L Wl
Sdadtly g SeolisS SIS 4 dinly p s sl pdie (Ale g ol slaS gl
oI NARDL il slas iy ;500 5 Y0V ol an g 50,1 ol oy L
b calrs 5 005 0y0 BB (OLS) (Jseme Sluye Jolam (29, L a5 o
(VN e 5 mal ,S0) g g 95l

el 00 oyl (B3 Ojp0ts (w2 9590 (25785 Je (o5 058 (nl e

1. Yeap & Lean
2. Arize et al


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VY9 Lo 12V o Loy [0 5l Jlo /65,3 olaidl Slalllas doli uad 44

N
+n+ —n— + A+ —A— +1+ 1= £ J +
AY, =a. +pY, +0VE +O07E +07 AL, + 07 AL, +0JK{, +0; Ky + Y a,AY, + Y o AE] |
i= i=
q B q N q B q . q B
+ 0 AE + D e AAT + DTy AT + Do AKY + D oy AK Y + Dy + g o)

ol 1) Soeaddy walpo By GowelisS ol o d=)0A adal, b s
Iy aialy slo st o St o yice ST 50 GueolisS ol o el (o ans oo
Sy Ceow 4y STy o) g Cae s SDaeaily olye o Bl sl aes o ol
SaeslisS ) pas pwyn Sax Wl gseil Gl ol 1 Jols
Yo slo e slp (0=07=07) Gasatl o)& pae cwyp g(a=a =a")
Ay (6hyeleS isu (Jd3 @Bl ads o, Sl s s S Ky g A By
FSiS g 65,9laS s 0938l (1)l g5l Bran (g slis pSu (goladl
geiie Dypcinl ouls oolaiul sasiie (65,0liS w0 allbl ol wle s
CeSS g8y (1) Sloj 5 098 n et 9y ) GleT Bk a8 el (Sila
Slp Pled ST Jlae bawgi q 9 P g laaidy aas o i | s kLo
b jesie plos ol valss nd A g Ko B Jaies slojenie 5 Vi anely it
Dy NS ) D)ol (e g Cude Ojgod

t t t t
X{ = ZAX}r = Zmax(ij,')andxt_ = Zij_ = Zmin(AX,~) M)

= = = =
Luly) eesd lp oo QL 1) I g Ap By Jites layesie Xy el jo
Ohles g el lawgi a5 malos,S eolatwl ade gejl 5l Lo lal okl
gl sla s o adS Gl (oS5 9] S &5 el o slgrig (V)
ol 0aslosdl
5 07 =07 =0=" F o,lel (505 ) jao 4003 g oo a8 )5 54 (5051 50
@ ho 4oy 0, 0= gl as s by e B=1 I ho b I eeil o
Rl el oyl Gl ol bpsne G GasGYsb alal; sgms e
cilpd ol s A a5 oad oolanl Lmj':e%j Lmi+e% JpERURe
) oo (ro Doeails abaly 5 1590 layite (e 5 Cude Sl psd Dol
oS oo o3l (1) ols 51 o il Sl s 5T (ol s go Lt


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N

h oY, h oY, h oY,
+ t+] - t+) + t+] —
mh" =) +,mh—z ~L mh* =) ~+,mh
j:. aEt j:. aEt
:iaYHj mh* b aYt+j
i OA{ o OK{

M

h .
mh™ = Z OY; +]
j:.

I Bogr b peie o)l &uly .h—>oo,mh™ - Lm andmh™ — Lm~ S
) s 2l ples oo cams (lid 150090 (slopuiie jo site § Cude Olpusd @
2,5 oaslive i sl yuiio ;0 W Jols U adgl Jolw ;)

olicoli code sloy g0/

ol 485 15 osliiul 3y90 (V2 VY sanit> dawgs sl oy il code (yg0)]
5 mlS) ogdioe ooliiul lapsite (rn o)lEel Cole dal) Cua e Glp &S
b g s e Sl oo eogesl onl 5l solitul Lol s (Y21 ()] Ko
el 25 8 0l Cole (ygojl el e 5 Cote glaSen 3l

t t
i=\ i=)

s Uaz s> Crp g€y g wdiiwnd adol polie X, oY, (t=)Y,..,T a5 o>

gl oo ooly ol e;ri =max(eyi,*) s eﬁ =max(ej,+) abuwgd Cuie oS ol
-Cyi =min(eyj,+) 5 € = min(ey;,) abewgas e bS5l

1l 0 03,551 5 50 o Ll Gyl SO o b e hie § Cude SS9

t t
_ _ + - _
Y=Y, +te =Y + Ze\i + Z‘e\iandXt =X, +ey
t=) t=)

t t
=X+ e+ ey
t=) t=)

3 B ysie dile 5 Cude Seb orexd JSOl (gl opl Judod g 4 o
] 00l 00 S (F) dolre

®


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VY9 Lo 12V o Loy [0 5l Jlo /65,3 olaidl Slalllas doli uad @

A

t t t t t
+ _ + v _ - nt _ + a-_ — At _ +
Yy —Ze\i»Yt —Ze\i,Et —zeviaEt —Zen,At —zevi
i=\ i=\ i=) i=\ i=)

t t t
A =D er K =D e Ky =D ey
i=\ i=) i=\
B oo lid ik g Cude Sed b e paie s o ) o el code alaly )

(VAR) 5,10 3 (y9um 5 5981 510 0 Joe ol el g code adal ) SO (pnd 10
VAR oo gl aings aidy il by a5 aidy 5 tiee s outS 3661 p 4, b |,

S 5l (HIC) (ot Jlone (T)3 (o l5an 5 0l Si) 5 0n 4385 S

*

n'InT +vn" In(In T))
vT ’ )

HIC= ln(‘Aj‘) +q(

q=-+..p
il 0ol ools 8 5 0 doles jo eolaiul 5,90 slaoles
ol e s oamslis [Aj] 5 ol a0 Sblei In &5 Ll
slasi 5 addy q 5l oolizul L VAR Jaw jo las Laylyd 510,05 (il lsS= il lg
slasws 'T' g 558 so oolazwl VAR Jow 10 a5 psis slaw casmolisn g &Yoles
(Lged p>) 0 oo lis | wlaslin
S cde o FXE ) parsk™ alwg 4 oad ools (lii a5 ho 4y

Ar 5 Gras k g e s, H, jao ans b asb Yy 5l s pae S0
T=NnD g 00 b plp
BDS (505/ 555

3 5 15,5 e sl 5 N b (shls o L{x(} ISl ilaj (s
O Xi= (% %1 sopfm X eR™ Ojpon LX) war sy
Egoze L Sl um M glad o blxe bl slass T ol j0 45 g0 olx
(VN ) en g 0] S0) 098 oo amlome 0ol &3] Cppy (1) (Ko

M =)
cm,M<r>=(Y J >, He-[X X)) M)

\<i<j<M


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
9 Xi ISy 40,5 S glad 5l e le 7 g 0099 M=N—-(m—)) ol e as

Sade u<e gl g Hu)=) Jlage u>- ly ol )0 a5 o0g slugga a6 H(u)
relad 40,8 10 a5 gamm slas jol; bls slows Cppy (1) 0ib oo H(u)=-
Gl Hoa obiws ln soo (258 opeil 0al 5o ileie dnmlns 05 e )8
ey 28 ailed Cond S st anld Sl aiged gloj (5w o5 el
() 01 52 85 ol s 35 5 @ ho 2,8 Ll <o 1, Coui (1) 50
ool wlgi lag e ST 00,5 oo lois 0ol Jloyi @ a5 035 (5eil cod (g
Shgods Cpupm(D o> Syee ol 5o wasl aab bl gbagls
2 (VN Len g wl ,S0) ey salgs 0929 Cpy (1) = limy_yo, Cpy v (1)
idbiss ) Opets G99 O)le s> Sl ()l
Conm (1) = j j H(r =X = Y])dFy, (X)dF,, (Y) @)

a5 (30,3 a3 i LXKt} (loj s 2 Il @i b By ol o0 o8
A H(r_‘Xi —Yi) =TI HO = [Xi k= Vi) b, 5 oog Jite a1

Sle uimed g el Cr()=CN(1) clae a4 b akl, wab

olys 5 Sygods mibyly 5 ke (xSl b Jloy @5 glls Cr(M)=C (1)

09
%cfn,M () =m(m-1)C™ V(K -C")+ K™ —C™
m-—)\ . . . )
4y Z [C\'] (Km—_] _ CYm—Y_]) _ chm—Y (K _ CV )]
=

ga3 3,515 5 S ygon Gliee | Vb alay ;o K5 € ool ol

> She-|

)
Cm (1) =—
M' o

X; - Xj)
o

\ MMM
Kp(1)=—=>" > > H(r —[X; =X; pHer = [X; = Xy )
L\ = k=

VY dolas & ygots MY (5l BDS o)l {X(} (s sy yoo 2,8 Ll yo
1335 (o0 Ry a3


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

WA o 18V 0 las [pmo 5l Jlos /675 5 oLzl clalllns aali uad @
~

BDSmM(r)=ﬁw AOY)
’ Om,M (1)

5 boyie 50,5 oo bleie oxly Jboy a5e5 4 BDS ol Mo aS Jb;
Sl pedl adls B 5l 5S4sS 5 V5l S, mooll b 55,5 sladiged 4l
3,5 Sl o ool 0 Hlae Blyzul paw 90 U pgd SO oy 00 Slpiion T lue
S0 bla slasi & ao pl j0 el 48,5 a0 lae Blyoul pg0 SO T ST 090
059 4 Og dlg> 1S Ly (IM=0 e asl Sypmas gloy gamm glas jo
Sl sl(eals Ve e 5l eSS e Glaieas) Wiyl (6568 saesls a5 plas e sl
Se> g0 bli slaws el 48,5 i o lae Blyxil pgo aw plpT a5 b 0 Koo
S0 o2 4 g ok e (M=Y ail) wil S m a5 Sy moglas o
Lol 1 lade cplpls ols salss 13 50 cow | Cpy (1) dewls 45wl e
(VN e g o] ,S0) cnl ouds slpring Lo Gl ol

W -¥

ous 03l (Lis b it o (slp axly aday (gajl 5 (sheos Lol (i cal o
o3l (NARDL) 03 55" (slaaidy b o505 )093 (5, lal) (asé 5551 5 5

U}A)‘ )‘ oolaw lJ LQ)M O Jal.u)‘ 9 U)LML: u.».l.ﬁ Ja.:‘g) ‘Al?u‘).u el 0l

ol 00 8591 cods @811 oy lael code

>y sy 9305 5 Srogi Hlo]
s el oo 1)) Lo yrie dad (395 (Swod § oy Lol ) Jgax o
ol aploy L8255 (6550 B «55,0laS e golasBl ul) a5 wes e L
03538 (b))l &5 J ps s e (Ssx b iplaS A e AL
i dad a5 020 oo ol SolS wls cul cose Soz sl (65,5les
| o peiie 531 o 7 st o 8 LI5Sl oylel i JLojs s sl
SNt 5553 B pan 5 55,5laS idn golatdl ol enl 2 ogdle WS e 0
039381 (83)l 5 65,9l (A LAlBL Sl plopu JS5 0 )18 2929 Sude 5 (558


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N

(ol pedle Wiyl i Siean (55,0l pon golal Wl bl 65 sl
SiyaliS Gidu LAllBl Colb aleyu LSS g (55,9LiS 00938l (03,1 b (6551 B pae
WOgd oo GyalinS idu o YU soladl ol 4 i a5 05l e M

Sg oo ‘elp;.;l NARDL Jow jl solaxwl cde 4y ais, axlg &bﬂ (s opl o
L o pice aod a5 595 Jols limebl a8 ol p3¥ (Y VF L Sen 5 )
u;';..;.La)’T‘Y Jsb\?)o.bx.;_';.w.;\‘@fjlglivﬁj;gb)#ﬁn}h_i{@.asm
g Glp i I LI0) cwoy o b s plod aS aao oo lis axly ad
O9R 5 omeled 903l 5l g Cewl oud soliul KPSS g, 5l b piie (500 uess
aS awo ge plis FV Jsux C—’L‘-’ 20,5 oolaiwl wxly ads, g sly (PP)
9 Si9liS 00938l b3l (555l Bran «55,laS Lise golaidl ud, «(sla ke
gy 9 Jgl aiye Jolas g Ll mlaw )0 (65,5LaS Gidn (allBb ol alo e LSS
VLW (§ § IEVELORIN-S ‘PPQyo)'T cod @S Jb o i Lews!| KPSS Q}A}] 4O

J.slj.’;sa Sy Gy 0 okl gl s S lS G?L;Mol.a.';_?él 4
olas g apdy 1) ho b axly aty) sej] il st 1) S92 g0 slallas
oy Dya8 g chas ae8 ojlal Jdoas axly ady, fyge;l .l il se>g
Q}oo)'] Lasliol g tole ol Bds gly oo oo &l ) goges gl (bl
9 N3y 5l 5l oye gy 90 2 i8S L 0 b g lBle CaSll asly ady
cééw‘ M) 6‘1) d)L}LMJ ;Bliw w‘ W) e r 6)L>LM w&w u.\.ij) ugm
30 0,1 0z alBl Col ailo s LSS 9 (65,5laS 00938l 3l (65,5l B yan
b Jbe g solasdl (sl lacaslow a5l ol aiisdS ans g0 b Ly i «adly
Saday |y o) £ 09 g & Plaw (pl 5l plaS j8 a5 w009 929, (GO Pl
el 00ls 13 )...;L, S

Gl o0 ooliiwl BDS (503l 5l o piite o Jas i abal, mseis sy

1. Shin et al


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VAR ylie) Y o Lot fapoyilis Jlo [ g5l slazdl Slillas aoli_fad @
N

wloyw 585 9 (53,5L8S 009381 (35,1 «65,9laS (adu (solaidl o) o555l B pas
5 95800 3, (92 shS) Sho as b a8 o wnli 1) (55 p0leS Jide ABL el
g se B pdy b ke dod (090 (b f slp Rl 4l
& puc @l

Sy el 005 03,51 & Jsozr ;5 NARDL (g65)l (paii 5l ol
6,9laS o AL ol aleje S5 5 (55)0laS 03938 (53] w555l B pas
meos | (GopsliS Lise eolamdl 0d)) diadls pite Oleis oy A0/
Ay 5 i a5 Col #I0F s alex siledl Jaio 5 (RT=1/3011) wiss oo
aS dal Cawd 4 (YIVAR L) ygudily (90 o,le] jlade .l (65,0l idu (solaisl
ote eolaidl al)) anwly e Clwlie o Seaendgr w0 ol
2l s BB el ) Sen rizmen ally (50T 00 352 (55 5L8S
ol Sl Jade 5l 55 F oojlel jlade ams co olis Gowails § SaeslisS uxie g0
655 Spas wealaidl ;) (o abuly (laebl CobB lagygesl (nl plod ool YL
0,99 lp 1y 65,9laS s (AlBL Sl dlepw JSiS g (55)9laS 039381 (2
o oplEel alal, (Foy) Fstatistics .oiS oo ool 1) olpl gl \YFAY:F B VYA-)
wlopw JoS85 9 (53,5085 009381 15,1 655l B pan «(53,5leS (idu glatdl wd,
S 0 b 1) (65,5l88 As AlBL b

56 65,50 Bran 15 Sae SYeb Cuie Sed a5 wad e olis B Jguo mls
VoGologme s 5o ODVY (upd) (65,0laS e golaill wb, o Jde
2 e 5 et il 5 hie S5b o anse lis s @l Sl (o
(o) Vo (ghlo s o o IFYVY (o p0) o)l (65,0laS sy (golal o
Ay b a5l Bras 0 sae,s S ptalS b il (Jaue BT ced o
055 5 eolawl b ams co al38l cJAYNY g cJAAYY ) (g5,0laS pdu goladl
G e (6lyy Sroatly § SowolisS el Sl g pde s s dndyd g
A0, ) gbgme mhw o WWAYSA o WATHY Cole Loy 4 655
ahal) 5 des dion Jlons (65,9laS ASu olaill wb) 9 655 Bpas (nlple

ayls Sae SYeb


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
03958 iyl Ho Do gYeb Cule Sed a5 wes o lid D Jeum il

o 50 = IFVY Coy0) (65pslaS ide olasdl wly p e Sl (5 sleS
e Seh a5 s e lid Joux mll eoren o)l (eys Vgl s
@oladl wi; e 3 shie Sl 5 (65 p0laS eog3l a3l o e Yok
Al Cend 10 (30,0 Vo (glo ime mrhaw 0 =+ IV (o) 8l (55,5l s
by iy A (650laS 0398l bl o gaeys S el b il (Jeax
Oge5) 5 eslatel b ams co (zals =+ /YYNY 5 - IOOFA 1) (g5,0liS isu goladl
il sl et 5 CoadssS oy sl Sl 357y pie e o 4025 ol
aoy0 Y ghlo g maw o VO G VVIVEY (ol b o 4y (65,0laS 00438
Wonrod Loy (65,9l A solamdl wd; g (55,9laS 009381 (35)) nlpl b o,
Ayle Sae gYsb alaly g as

Sl lo poo LS5 50 Do GYeb Codie Sl a5 aao oo lis B e bl
TFFYY o p0) (55,588 it solatdl oy p e 3l (65,0le8 idu allS L
Sab a5 w20 0 ol Jeoo mls uzes )l (aoye Vgl gme mhaw (o
5 Sate il 53,088 iy AL S5 oy SIS 55 Sua Wb i
V syl siae g 10 /YT 0 y0) o)l (65,0laS idu goladl o) o S
ol aloju L2510 (0,0 SO zalS b ol (Jaoo BT Caond 0 (a0
5 IFRAN ) gyl ioe goladl wb,y iy 4 g slieS e Al
SISl ogzg pas 5 s yao 4o )8 Wlly aesl 5l oolatul b ows oo iuli8l < /YAYY
s IVAITY b b oy a4 655 Srae Gln Samails g Soeolss ()Ll
5 AL Coll ale e LSS cplply ol 8, doy0 ) (gl gxe s ;o FLYVEY
A3l Dae SYgh alal) g aiies diad Lo (65,9lES Gisy golaidl wl

$5S A LallBl Sl gl oSS Cotte Sgl «DdeolipS 50 (rpizen
glaw 5o VYV cayd) o)l ghpsles e goladdl b, iie b
S595 Gi GAE ol a5 hte 555 Sy Ll (a0 ) 6 fostas
5 St Sy Gaizmen S0 (55,3l iy solail 0y dresr g it ST
ot sbatdl wl; g 5,0leS it alBl cul aloye B addy S L
Sob g (o) Vgl mhaw 0 NV o) o)l e 2B ke


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

WA ylino) I8V 0l e 35l Jlo /551 slazdl Slalllas el fuad @
~

55U 5,5laS i golatdl a5l aylope oS85 adly 90 b g Cue
4389 9o b g hie Sgd 5 .(Qoy0 Vo (ghlo g s jo o[- AMA y0) 8yl ate
card) Sl e 3l 6)sleS idn soladl wl, L cul ale e LSS
wlopus LS5y ool s @ @l 5l (Qoy0 Vgl ire mhaws o +/VOFY
ol oda] G @ eollael adayl ) (65,0laS iso golaidl ul, 5 jalbb el
Siaalds it golaiddl wdsy g 650 S pao o el code

Sole (ygoil 5l dagl orex oo g b pite (o 90 @ g0 alaly cponi sl
T2 Sy o, 0 F Jauz 4 azgi L (Y)Y am) Conl oals oolal )il
Ay 5o Cude oS gl s Sl pes sy 10 .0l o9y ‘5’)L0.o.4 Cole alayl,
P 3y ;00,10 0925 (65,5 Brae ;0 Cuin GlaS el ¢ (65,5laS isw golaidl
@ S5l Gpan p 65,0l s golatdl ul; e oS el gl alie Azl
ady 3l oplael g olee adaly g0 gl i S cplpls ol 0dw! Cewsd
3 (VY () g Slga YV Glapd) o0 0ezg (65,5 Brae 4 soladl
Cole alal, S wggyslaS e solatll wl; 4 55 Srae Sl ek s,
5 (YoVV) slass (V1) ), en g ol S Jawgs a5 jgbjlan .o ls 592>g ()lake
Sad 3l oyl aaly ey oy el sl Hlas (YY) o)L Kee 5 Klgn
Cole daoes jo 0l 0gzg (6),0liS idu goladl il w4 (65l Bras cuie
a ot sl (o 55yl Gisu solaiBl wby g 658l Brae o olab
\AA] Cawd

4 LS))-" “é)“"’ BERPLE) ‘55""’ LS‘)'.’ s> J"‘ e )-i’L*-’ G’L“" POV TGN
wolazdl ui, cas Q‘ss‘sa abaly cpl o Aol Cows @ GoyaS Lidw golaidl ul,
Ay cge 850 Bpan il aS bl jlos S olen 550 Koo JCol G pas
L sz oS alepw wil GRS Caliw 5 3,5 wal 3 1) (55 0laS 25w solaidl
Iy 6oyl adgs ailen U oS Cds jeiS G50 65,00 yin solSy s sll sl
VLY J.ol:> ULM.H GL.@ LQ‘)" 'a)y Lg)).:l )‘ 9 009,0.2.3 (':’)"""

&)Oﬁﬁpﬁh@)bpﬁ&ﬁw;b,{.b))“oh\.a"wag@ugd;?yb
308 S92y o)line oo alaly (65,0laS 03938l B3] 5 (5,0l A solal


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
SiykeS o ol al)y ot slaSel 5l o il code abal ) SO e

S Cele alal, S nl egdle o)ls S92g (65,0l A 0938l b3 4
2,08 3929 (65,9l 03933 (15 4y (55,9l i glatdl wd; ke slaS e
SYsare oy fall corge 6 pSetz jobay sladl it wb) cdS Wl andl
Sl 5o byl B rae 4 Sl delsl gl Ll 55 ol wless (65 ,5laS

sl gl 5l el code alal) paosl o, 5l odal Cawdds =l 4 axg b
Oiza 0,10 9929 (5 )3l (ady (golamll al,y 4y (g5 )5liS 00938l 3] )0 Cude
GlB cage Sl e (55,5l it goladll ) Cude Sed CS s oe
Coaed Gl gl Gialdl (5 )5leS DY game (Lolas o9, o0 Ul g 290wl o
Gz kol valis 0l 65,8 Slady Sl o e 4 g SYgame ol
4 (55,9 03938l (b3l chie SloSsd o e bl g Jsazr pasjlys o,
S5 B ees o) @ azgi b uizren 00 052y (55 5laS i (golaidl wl
o goladl wly ar (65)5laS 0938l )l 5l o)l Cole alal, S aS cl
et Ol 9,555k J1 S a8 el ol 51 (S beadly Gl o )ls s97 g (55,5La8
il (5)sleS i olaml wl; g (55)5laS eog38l Bl 5 cute slaSTel
WS o by SEITESLE J"“L’ 3 ol bl alie jsbay 5 w9l e

Sly o2 s> alayly 0035b g 00,k laco, 1o odel Caws @ =l 4 axg b
@ plas s golatdl ul) Gl e oSl Gl ey Sute GlaSed
Gl Cole alal)) wel Cwws 4y (55)5leS e AlBL culb by JoS
olaidl uld) g aloyw G o)like Code alaly (gl A Cred (W25 (5 S A
el Cewd 4 (65,9laS s

O oyl Code abal) O o0l (s 40 sdel Cewd a4 mls 4 4z L
Cows &y (55,5b85 (i golail w5 (55,5leS Gisn (allBl Cull ey JSCA5
cole a5 W F 4 (VY) ollKen 5 SKilsa 5 5 (V4IV) 5l ol
s golatdl ud) 5 (65)5laS it pallBl ol lope S G o)l
G lope o il cule alal; @l 0)ls S92y wia Gl (55,5laS
JSaS St 5 i Sad 90 o sl ]y (65)0laS Gide golal wd g (55 ,5leS
Code alayly cploel Caws 4 (65,0liS i golaidl wl; a4 Il ol asle yu


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

AR o) 7Y o)lad [oma il Jlos /55 5 slaaidl colallia aoli oo v

NV
Sy90 50 (st 5 Cute Sl gly (VWY () Sen g 031,500 L) (Ll
Sy ol Cawd 0 s J5  ygiS

Lolauiny 9 (5 p5 4t -0

hed Glatdgn p (e (Jabe dxugi G881 &5 AT Glge (IS sba
£55 ol ooliiasl 3 iU aoeacens) BT ool 005 oylh ggl> daib iy (ol
$ syl 5l eoliul aey o aazr oS > S ISS el bes e
Ky p ool ablanwgs ola,iS 18 sdwl 8929 4 slacawlus b ojg sl g 0ssd,5
005 blod g (Jamecan) slajbae Lix b lul aneg b basye eeslie (ol
2O S 3 Semr 5 50 45 S g o0 i 0l 4 e oay (sla @3l
Slosb ol 4 az g5 b 55 9 S la el Brae ;5 GualS g 55 B pae 581 LS
Aoz glagss il 5l eoliiul il onel 092y 4y (x5 el (S & S oS
@ 0yd g ulogm o g 552 Jlo gl cgondyon (5550 ol 5l GBU slass il wils
soly> )18 Jlaide oz jsbay jliiey lo)eiS Olyiedr Jaio slaysiS )0 ok
Srhbnas (Shy g hwd slags il osliinl (G957 W) 4 axgi b 288
5 Ol (Sdls 59, p aisi il 655 cnl Bpan hie S Jdoa (nizmes 5 by
0955 (655lES e )0 pdyaand g 8 slagsdl gl eslaul &g ps i sl
3 e slaely 5l (o plhaaas slag)pl 5l eslitul o) o0 Sl 4 pilcles]
3kl 65)slas So A (plitws jshaiedy WLl (65,5la8T Sy sl o,
olyod 4y g Cupae LS 0 655l Bras Sbpoe glacils >l elS
Ngy Rl i ed slaipl Brae ileaie w0 phite slagn by
sy g0 5 4 (63970 iy e lacs il ool s Lol (53 S pae
23y 5 55l Sran ably olEnl ol g a0 adlls ol el S as
b gem S y055 (0sl8l) sl yee o815l el ol o 09 olnl yo golacdl
3ol code by, cwypm Cgz 9 .000,5 colawl (NARDL) o0 3 (sladady
3 @58l sl (YY) cens lawgs ool &l ool code 945
P e BB Rl g edp ()eiS e salatll arwg ol Sl Jlse
Wi oo golamdl anngi YL ol S0 (Brb ) aled oo Ll golasdl slac Il
syl Gmals il oy g ey b S i S WL (655 Spae


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
sledss & ) ool sleysas 655 slacwln S JSSgn ,o slalsls
2ol bblie ;50 5 6550 slacalon jo yuss .cwl ool J13 50 cou gglate
wiejls (Olrl alex 5l g 0l oy sloyeiS )o Logasn) golaidl wb) g,
Slagby, 4 dgaome wli | e g9 (nl odizey hally) 5 Cnl 5 GS0 Sldllas
W 13593 sz Luls) Gl sl (S Cs 5l aS sgei s
S5 SBras )3 DaegYeb Cute Seb a5 ols lis Guiow @l (L5 ek
aS oLl (doy Vgl pme aw 0 < JODNVY (y p0) golaBl uly e RS0
29S8 (65,0S A sslamdl wb) p (5 Brae 0 Cude Sed was e lis
5 Caode il 5 ke Sad a5 w0 o LS O Jaaz bl ojls code 35U ol ]
Sl g ghaw ;o /PYVY (u5) 8)ls (65,0laS isu olaidl ul, s S
@5 Bran ;o gaoys S el b il Jgur ST Ceand jo (a0 V-
Loawoco ialdl </AYVY 5 </AAYY 1) (g5 0laS isw oolaidl ub) oo sa
g DdeoligS oy lael ISl 0gzg pas 5 Jie yao 4o Wlly ool 5l colatul
mho o WWAY-R 5 VYEY (ulo b iy 4 iyl pae gl oty
S (65,988 e eolaill al; g 655 Brae culple W80, ) (6l e
03538 3, ;0 D SYob Cude Sed )l uw Ve alal) g wiiie Aion
(20 V g)logme mhaws jo =+ [TV Yy 0) (golalul, 5 i 5B s5)5La8
009381 (53] )3 Dae Vs (e Seb 45 aad oo plis Jeux gulh eizmes )l
e rd) Ol 5,sliS it golall w5 A 2B 58 6558
T VR L P U g PR C e R Y AW R S S P I WY R R
=YYV g —-1OOFA 1, solaidl i, iy 4 (65,9laS 009381 5l 4o sasyo
Ll O3l sgg pas s yho ans,d Ally yge3l 5l eolaul b ass o zalS
g WWYVFY Colbo b i a0 (6),0lis 00938 051 (sl Gaeaidy g SowolisS
Ay g (§iysliaS 00958 iyl cplply al o) we 0 ) (gl s v o VPO
Sad Ayl SaegYeb ahal, 5 dis aaien [l (65,0liS isn ol
Ay e 52l (65,0l (it LAl il ale s 025 ) e SYsb ot
Josz bl rizen yls (oy0 ) (5)ld gme v jo < /FFYY (o 5) (solaidl
oitn Al colb wle s LSS jo Sae Yeb e Sed 45 o e lis
chw ;o CIVIVY (o) o)l olaidl wly p )l Jee g i ).\.,L» Syl


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VAR ylie) Y o Lot fapoyilis Jlo [ g5l slazdl Slillas aoli_fad @
N

2O oy S salS bl O Jgar 3] Ceend j0 (a0 ) S,lo e
Ly 853l (ade golaiBl ol ) sl Sy (65,5laS Gide (@Bl ol 4oy JoSiis
PAE p Fus yao Ao s g g5 5l eslil b D23 o ial38l < /FAYY o +/TTAA
olpo b ey a4 65, Grae lp Gowails g GawelisS el &Il 0ezg
Gloyow LS plpls 0l o) sy Vo ghlo g maw o FLYVEY 5 VYV YY
ol loyw LS Codie Sed «DdwolisS )0 e A3l Dok SYsb alal
cp2) )l (65,0laS e golaill wb) p ste U (55)slaS it allbl
ol by oSS sate Sl SO Ll (e ) (g)lo pme o o ¢/YYY
31 (55,9l s galatll 0d) p (Sreo g Ao 75U (65)glaS i LallBl
Sz SieleS Gt Sal aloye fSaS aBy S L g Cude Sed eires
Vo 6olosime a0 VA0 o) oyl e ,SU (6),0laS e golazl
W) 2 e $ualaS A Sl o JSAS iy 93 b g Cude Sgd g (we)d
Vo olosme maw o ANy ) ojls saie )...,b SiyaliS i golaidl
S0 2 GHnlaS i Call aloye BSAS ady g0 by Ae Sed g (ao)0
V6ylosime g o IVOFY Cuo) o) caie il o3,0laS e goladl
5 Gyt Lide @lBL col wloyw LSES o odel Cans 4 @l 5l (0o
5 ol sl snwl Cass a4y ogllasls adal) (55,0liS ise solaidl u,
5 &5 Bas o olEe Cule alaly S @S vg o] Sl il cole alal,
OHen g !, S0 axdllae gl b asecs cpl 0,10 3929 (55,9laS s (golaidl ui,
3 oplael alal) g .Cwl o (TIY) e 5 Silga 9 (YY) Ll o(Y+19)
Code a0 .00 0925 (6,5liS s (golaiBl al ) 4 (655 B ae Cude Sa
St sl 5 (65,0l i golatdl wb; 5 5l Brae oyl
Sl Cavoay
clbeass b sexg calisne slo,gaS o a8 S &jse Slilllae ST s
256 @dly 5ol oads i solamdl 0l ) 5 (65,51 B pas alaly p dalie 5,5l
o2 4 golai8l uly g B ras o abal) aS cl Coadly cpl Sl 6 LSl cllS
Bro oS aidl Al axg 4SSl 4wl Gl sl ol yeiS 1Y 05
sleolayg, ;o 1y BT bl i (65,50 polie yg,8 5l Jol> sladel s 4 BT Sl


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
5o Nl eolamdl ) o Ol @ s ce plpls S o pleg jlo (solaidl
S (nl &4z b Geizres 09h (2ol o)la (655 5 A eolitnl (SsSs egat
ol 850 |y Saeaddy ;o solamdl wi, g 65,50 B pas Sasails alul, iegh gl
Jole SO (6550 Bran Gl a5 il cowd a4l ol 4 Glei oo Sl 0ols I3
a5 bl g aSS cpl 4 b oyl Jee a1, p5Y blisl wiS o dgame 1y (55 5]
4 g ol ol yer sudgr isn 10 B rae wile else L aul (65, OB pan e (iol53
~ 859 (653,54 g oolaiwl b aul asly s i de (65,50 Bran i8I le
23l S ez 5 655l @D oo Vb s Al ol 2alS o (paw bl Glo
il 65 51 Bl 5 (23,
(e yob grcnliw § zuzeal o lol oy dods S 4 105 o ael a8l oyl )
Ol 55 sl 00,55 0,5 1) 5508 nl jo (@55l SLolE S ye Gl 555l Lo
aiile golaidl o)l ol ola8l jo cape id (55,0laS idu golaidl sla jis
Ady sy oS eaysly (65,0l (s e |y 03 Blaal wilgi el S,m ]
e sl g ool Gl s I8 Gl e WL g (aenidy golazdl
$lp o Gl Wb S culas 5 g Slolie s plxl
woled LazHeaS slatdl o 3y, Sl jshiear olal pe i g S ale
drwg )0 coge S (655 slaclw a5 coil (pl pols eghy ol (5 S A
Sl @ @il e Jl b g Glpl pe wd; el g asS e Ll
iz 5o LIS cwlew 5l o9 4 Libgh (ol Cans B ,9iS aalye ioliEl ol
2 e 3p e B985 (S5 )0 SIS ale e sl (o g (2 LISl
S35 50 297 @pe sl wux slag sl (b pizen 5 areln ) il
Br 90 Bbnly JSiw 93 (nl 525 50 GBr W o sl b ol
aal; Wb aie) ool ,0 can] Gldllhe el BT 5w g 0,5 eold (g5,0las
sles QL 0,28 0,505, S lol (rl s 0SSl o ] e pesite G )L


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VAR i 5V 0 lads [0 3l Jlo /g5l slazdl cladlas asls Luad @

N
795 Smsnd g (o Hlol ) Jguz
Kt At Et Yt
A Q IAAR 7200 .77 u...f.'l.,.n
ABY- | ABSY | FYVe | avy alos
AYEY | ABO- | £V | a0 i
Ao ¥ AN A 0,AAY q, ) A
RN | Y | oeava | vor e O3l
C20F | eavE | —exea | —evon Sls=
YOYA | VFEA | V,0ed | Vvve SaiS
YYYY | OEYYY | EEY. | YA-A oS > ool
XYY v [ | Jlec!
YYSEEE [0,V [ YFYLLYYY | OYY )Y Egoo
VAY- | fAA | 100F | YN |l Sl gses
ZA ZA ZA ZA sddline
\ Yt
\ - ARY Et
< AN < AYY At
\ SOVe | epae | oso0 Kt

ooyl SNl Al 655 Brae Silo B cal golaidl wl, Sle YY) g gbbaisl ae
(w‘ AJLA),MJ OMQOL'}.} K 9 Sl 6))9Lm5 c.}g}é'

LSl Consly (yguy o lg adl y Judo 9 4 55 .Y Jgur
Variable | KPSS Level 1st Diff PP Level 1st Diff

Yt CYEEYO)TF ] 2T V0F - (Y) | -0YYYAQ)
Et SRTZAYC M IR 4 o YO DRI RN 4 A RYCS W I 2 A RY € b
At AYYSEHTF AR O YN (BT [ - vEe - (WD)FF

Kt SAFAADTT | YEAY) | VYY) -0 Fara )T

e

uL‘*’ o Ao 8 6‘)‘.’ A ‘) AR 9 YA YA é)b EE CJa...a o 9 o sﬁs) L) slaasl e


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e el 655l iy ool oy (g5l Gyae oy Lol il i1

N

SIS Cansls b o lg adn ) Judod g a3 3205 Y Jou

oo 31 2 5 baid faso 3 pye g gy | o
oS u,B| oyl | Sl b ool
yYa. —FAY-9 \Yas “fyeof | Yt
VYAA ~Y,00F) 179 Y AVe. | Et
yYay AR \Yaf “0,\YF. | At
yYa. —YLYYEN yyay ~fav-f | Kt

§ubioss gloasly iaie

BDS (s pué (9051 F Jour
m= m=4 m=¥f m=Y m=Y o
A IR VS IS L A B T IR ZE R R
A RR IV R Rl V) o0 A BN & L Rl RO AN Rl B o1
A 4 A R IR & (A G PO 0 IR A o W/ S PSR 7)) & R A

_.’af\‘%‘.:-»:‘.:-;\::- _.’a.\\eﬁi’:aﬁe _.’fa.veﬁe;’:s*.:- _.’v\f\e&eﬁaﬁ —',\VVP%%% Kt

NARDL b3 yié 5950l oo 51 ool gl & Jgoz
Y, iialy piiie
Jloi| < okl b JOFEN
OARE 0,088y |V, -y Constant
IR 008N | -+ ,Pv\f%ﬂﬂ% Y;_l
oY YAYEY | 00V Y I
c 080 Y, -5V . EYVYVFF E,
SRR I At V.S IR S RS
ALY I & SO R AR R i,
SRS S B A ST R A S K,
c,e VY SYAYSY | e ¥ v K-
R YA

SRR YA
eeeeY £,. 508

o0 Y0 YYF\A



https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

VWA Qb PV 0l [l JLo [ 55 l sl 2l acli a2 @
Vv

Y, amsly yuiio
Jloi>! & okl NP o
ANAL Yf.0 TT R A
A4 V0P F S NVEY A
-0 YEY YEYYO | e YravT A
S AVYY VEYVE M
LRV N I ARV ¢ AK?
SOV | SRR K
R VI e N K
SAYYO | -),08AY AK
RAR YAAY AK
RZ
Adj— R’
D —Wistat
[-1\#AY] 3
[-17FFY] T
[-/Y-0A] 7
- AvVYF L, L
-+,¥YvYW qu le
SYANTE L
VYT Lonr W
V0T | Lo, [ VXYY Wina
FWAYT | Lge |VTATYE W
VYLYOY Y Frss
—FAPYFE Topar

Beios (slaasily ae


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@

e Ol (65,0liS iou goladl ol 5 (655 G ran oy el ol I

V
Ol g oy ylieli e (go1 F Jgu
Tk 30 Oy | i )0 Ol | b yo Syl | (o)l | Loyeia | o)
7 7.6 AR

AN - ARE £.YYY N | PE Y )
AR 0,0FY £,V PARTIEY A A I
Ve ,3A) \ARAY YAV XY \E Y| Y
Ay -9 £,9A) ¥0F) PEV =y E | F
ANYA f,-9f YAY AN =Y E'| ©
\Ypov AY-Y 581 YAV |2y E | 7
V,AAY FYY) AN 1A E I A
V.. £FEY \FLE YVt o gy A
FINE VY OAYY VYWY a4y |
V£, V00 AD-A VAW =y g |V
1,391 0,00 Yy £OM ™ S AV
AD\Y 0,-aY AL Ao lay 4 | WY
Ay AN 0, ¥AYY FEN | PK, Y | Y
£,AYA 0,0+ \AAE RACE Y o AR IR
A B) 0H,Y¥4 £,¥v4 DACH Y @b AN ERT
£,74 £,00A ¥£-q O oy k| VF
AV Y10 YA0) ARV =Y K| WY
Y-, 20A AYEY gxay 4,V =Y K| A

&lw

‘S:Xm"‘ L Lgol.a;t_"ﬂ A..’l’;) 9 Lg')")Jl a_é].@o O Lgby 4.]43‘) P .(\\”‘1&) Qoo s’bT

SIS 303l 51 o5 golandl calize oz 5 (655l Al slaJol>
NoYNEY g ez ojleds (o33190 0,90 .65, slax8l Clllas aslilad ARDL

ol Casle abal, s (VYAF) dlcale) (S > 5 medl il clols tablzs, o jligd
Olpl olaidl sl ion 4o (9,5 anSTlgs o golaidl ul) (g5, gl Jul> &8 pas



https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

WA ylino) I8V 0l e 35l Jlo /551 slazdl Slalllas el fuad @
~

-Y. ‘M 9 S c)Lo.w ‘w...o.tb 0,99 c&éw‘ Wy 9 J.w) 6Lmu~@5f aollas
A}

anlilas o Eel 5 b d cdln, e 0l oolatdl 0l 5 Il dawg
Y-oy s 9 S o)Lo..i'.» P JL.; ‘Lgél.,a.';_g\ 9 ‘;Ln LgL(b&.wL;.m

ssbazdl ady z3b (VYAY) edoro cganal 5 st o] tpmilillyloms (5325 50
olaidl (53,28 sloay s aslilad ool sbadl ilizee slaion o 6551 S e

\—Y’ 4|°5.u.’ O)Lo.m ‘w?h.) JLA

G ryaelip g g a8 canlw o jurgsy anlilad . (g5 iéla, ¢ nl goladl o) »

?\—\ -\ (PG o)so 46)).:‘

Arize, A. C., Malindretos, J., & Igwe, E. U. (2017). Do exchange rate
changes improve the trade balance: An asymmetric nonlinear cointegration
approach. International Review of Economics & Finance, 49, 313-326.

Benkraiem, R., Lahiani, A., Miloudi, A., & Shahbaz, M. (2019). The
asymmetric role of shadow economy in the energy-growth nexus in Bolivia.
Energy policy, 125, 405-417.

Chang, S.-C. (2015). Effects of financial developments and income on
energy consumption. International Review of Economics & Finance, 35, 28-
44,

Claessens, S., & Feijen, E. (2007). Financial sector development and the
millennium development goals: The World Bank.

Dogan, E. (2016). The relationship between economic growth, energy
consumption and trade. Bulletin of Energy Economics, 4(1), 70-80.

Dogan, E. (2016). The relationship between economic growth, energy
consumption and trade. Bulletin of Energy Economics, 4(1), 70-80.

Furuoka, F. (2016). Natural gas consumption and economic development in
China and Japan: An empirical examination of the Asian context. Renewable
and Sustainable Energy Reviews, 56, 100-115.

Ghosh, S., & Kanjilal, K. (2014). Long-term equilibrium relationship
between urbanization, energy consumption and economic activity: empirical
evidence from India. Energy, 66, 324-331.


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

@ e ol (83glS iy golatdl i,y (g3l B yae oy il i1

N
Greenwood-Nimmo, M. & Shin, Y. (2013). Taxation and the asymmetric
adjustment of selected retail energy prices in the UK. Econ. Lett. 121(3),
411-416.

Hatemi-J, A. (2003). A new method to choose optimal lag order in stable
and unstable VAR models. Applied Economics Letters, 10(3), 135-137.

Hatemi-J, A. (2008). Forecasting properties of a new method to determine
optimal lag order in stable and unstable VAR models. Applied Economics
Letters, 15(4), 239-243.

Hatemi-j, A. (2012). Asymmetric causality tests with an application.
Empirical Economics, 43(1), 447-456.

Isik, C., Dogru, T. & Turk, E. S. (2018). A nexus of linear and non-linear
relationships between tourism demand, renewable energy consumption, and
economic growth: Theory and evidence.International Journal of Tourism
Research, 20(1), 38-49.

Kim, D., & Perron, P. (2009). Unit root tests allowing for a break in the
trend function at an unknown time under both the null and alternative
hypotheses. Journal of econometrics, 148(1), 1-13.

Komal, R. & Abbas, F. (2015). Linking financial development, economic
growth and energy consumption in Pakistan. Renewable and Sustainable
Energy Reviews, 44, 211-220.

Komal, R., & Abbas, F. (2015). Linking financial development, economic
growth and energy consumption in Pakistan. Renewable and Sustainable
Energy Reviews, 44, 211-220.

Kraft, J., & Kraft, A. (1978). On the relationship between energy and GNP.
The Journal of Energy and Development, 401-403.

Maji, I. K. (2015). Does clean energy contribute to economic growth?
Evidence from Nigeria. Energy Reports, 1, 145-150.

Narayan, S. (2016). Predictability within the energy consumption—economic
growth nexus: Some evidence from income and regional groups. Economic
Modelling, 54, 515-521.

Nasreen, S., & Anwar, S. (2014). Causal relationship between trade
openness, economic growth and energy consumption: A panel data analysis
of Asian countries. Energy policy, 69, 82-91.

Nordin, S. K. B. S. & Sek, S. K. (2018). Comparing the relationship among
CO2 emissions, energy consumption and economic growth in high and low
income countries: Panel Granger causality and cointegration testing. Paper
presented at the AIP Conference Proceedings.


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

AR o) 7Y o)lad [oma il Jlos /55 5 slaaidl colallia aoli oo AP

A

Sadorsky, P. (2010). The impact of financial development on energy
consumption in emerging economies. Energy policy, 38(5), 2528-2535.

Shahbaz, M. (2015). Electricity consumption, financial development and
economic growth nexus in Pakistan: a visit. Bulletin of Energy Economics
(BEE), 3(2), 48-65.

Shahbaz, M., Benkraiem, R., Miloudi, A., & Lahiani, A. (2017). Production
function with electricity consumption and policy implications in Portugal.
Energy policy, 110, 588-599.

Shahbaz, M., Hoang, T. H. V., Mahalik, M. K., & Roubaud, D. (2017).
Energy Consumption, Financial Development and Economic Growth in
India: New Evidence from a Nonlinear and Asymmetric Analysis Energy
Economics, 66, 199-212.

Shahbaz, M., Van Hoang, T. H., Mahalik, M. K. & Roubaud, D. (2017).
Energy consumption, financial development and economic growth in India:
New evidence from a nonlinear and asymmetric analysis. Energy
Economics, 63, 199-212.

Shin, Y., Yu, B. & Greenwood-Nimmo, M. (2014). Modelling asymmetric
cointegration and dynamic multipliers in an ARDL framework. Festschrift in
Honor of Peter Schmidt. Springer Science and Business Media, New York.

Tang, C. F., & Tan, B. W. (2014). The linkages among energy consumption,
economic growth, relative price,foreign direct investment, and financial
development in Malaysia. Quality & Quantity, 48(2), 781-797.

Tang, C. F., Tan, B. W., & Ozturk, 1. (2016). Energy consumption and
economic growth in Vietnam. Renewable and Sustainable Energy Reviews,
54, 1506-1514.

Tugcu, C. T. & Topcu, M. (2018). Total, renewable and non-renewable
energy consumption and economic growth: Revisiting the issue with an
asymmetric point of view. Energy, 152.

Wang, S., Li, Q., Fang, C., & Zhou, C. (2016). The relationship between
economic growth, energy consumption, and CO2 emissions: Empirical
evidence from China. Science of the Total Environment, 542, 360-371.

Yeap, G. P. & Lean, H. H. (2017). Asymmetric inflation hedge properties of
housing in Malaysia: New evidence from nonlinear ARDL approach. Habitat
International, 62, 11-21.


https://iiesj.ir/article-1-1253-en.html

[ Downloaded from iiegj.ir on 2026-02-19 ]

(?B Quarterly Energy Economics Review/ Vol.16/ No.67/ Winter 2021

N

The Asymmetric Effects of Energy Consumption on
Growth of Iran's Agricultural Sector Using Non-
Linear Extended Lag Self-Regression (NARDL)

Mohammad Javad Mehdlzadeh Rayeni'*, Saman Ziaee’,
Hamid Mohammadi’ , Mashallah Salarg)our Mahmoud

Ahmadpour Borazjani
1. Ph.D Student in Agricultural Economics, University of Zabol, Zabol, Iran,
javadmehdizadeh55@gmail.com
2. Associate Professor of Agricultural Economics, University of Zabol, Zabol,
Iran, samanziaee@gmail.com
3. Assistant Professor of Agricultural Economics, University of Zabol, Zabol,
Iran, hosssalarpour@gmail.com
4. Assistant Professor of Agricultural Economics, University of Zabol, Zabol,
Iran, hmidmohammadil378@gmail.com
5. Assistant Professor of Agricultural Economics, University of Zabol, Zabol,
Iran, mahmoud_ahmadpour@yahoo.com

Received: 2020/01/07 Accepted: 2019/11/03

Abstract

Energy is one of the factors used in most economic activities. The economic
security of most countries depends on secure access to energy. Therefore, the
production and consumption of energy and its optimal use are of particular
importance. The purpose of this study is to investigate the relationship between
energy consumption and economic growth in the framework of nonlinear self
regression with extended interruptions (NARDL). We use seasonal data for the
period 2002-2018 to investigate the asymmetric relationship between the chosen
variables. The results indicate that a positive long-term shock on energy
consumption had a positive effect on growth of the agricultural sector. A one
percent increase or decrease in energy consumption increases economic growth in
the agricultural sector by 0.8539 and 0.9657 percent, respectively. Also, the results
of asymmetric causality test between energy consumption and growth of agricultural
sector indicate that there is a symmetric causal relationship between energy
consumption and growth of the agricultural sector. There is a positive asymmetric
causal relationship between positive energy consumption shocks and agricultural
growth, and no asymmetric causal relationship between negative shocks to energy
consumption and growth of the agricultural sector. Therefore, policymakers need to
attract new capital to build new power plants in the country, so that they can
accelerate energy production and ensure the energy needed for agriculture.

Classification JEL: O13, C53, Q41

Keywords: Energy, Economic Growth, NARDL model, Iran
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