AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

SIS 5315 Uil lime s (6dUail wddy O 51 Jaloss ¢ 4y 550

e (5l g 5
T oildd g T ® geome spes < Sl 4!
e Ca g g SOl S oSl (g50liS SlaBl g (b 095 ke b oKl (535S sl (585 =)
5 5 ol8tils g5)5liS 0uSlily pale lin gude =V o7 ¥
e_ahani@bugaen.ac.ir: Jsus sxiwg Juol*

VEV/ AU 1 gyl VEY/VIVY sl gy
oS
byl mgd b bioe paw o)lin )3 Sl Glol slajile o yage il 2lsm g o St 5 Slea hileS e S5 Sl
L) Sglize il dol, b it (gloygit S 53 oynyS dpmn Sleed 55 Lt 51 yliee 1 codbia Bl 0 ) £ )35 5l 5 Loyl sy B

0ABL Mg e o s o s ol b sy 0 VA=Y VA o Sl (o oS sliil e F 5 Cures (solasBl W
535S dnd 8 s &S Cuwl LBl p S Ao Hlisl p bt Sl alBL g jedome o g Cute ayeuiS pled (gl 81
Solen sl 01 3591 Jloliae Mol g 0392 St g )5y o 3 (J3N (AIBL A5 oy (6595 cpl Balbae (izmod b AL
5 590955y b cplplo ey o iolisl aslg VS B =8 S a0 jlisl e ail e (S8 LalBL g asly SO il
(bR £ g Cume Olise (BT L (pimen b e (BT (Staren (pl (hewd lagi Bl L T8l M @l 025 3l
O e cpizmad Ol L Ty Gioli8l =< /AYYY 5 —V/¥Y E-v Ol Ol 4 i By S duwSTe lisl sty G e 4
S S1esd 58 Sislidl & Jab (alBL ug g mlie a0 cumes Siuli8l Caw T an g b8 Clpw g o805 Billae Cores o s

ol 005 orie 0y9d b 4D 0 i (y)S

S Olals
."t:g..) Jig," ‘"d.)LaI.a J.;.:B)” "'ua:j}}f d)}ﬁ" ‘H " ﬂd) u)); )mln

g jlae jl cblis wilil (555 4 el olen g o EPRT
oS a8 L il jalb o5 sdseie YL olyors (o3baiBl Wy 4 ol d g Comsjlame (Sl ialS
g8l o ¥ g Yo IR Sl 558 Gl 5 et e S e jlaes
(Slhr SSL Byl oluL) cwl wdl ili8l (caSe 25 5 (o) Gl 039y 5iST g p3l slaod o cole
laidl dms 95 5 o) 8n lojl Gupin Gille Groxes 9 oL ()l a2gi gycnl 51V 2l—s)
5 paalS ly sl Gl &S Sye o oV Jlw b o bwly cpl s casl 038 Ll 8 4 1) ol 185 s b
SO ool Hlisl 0 p S Gygo (cauldl Sl s b ablis e Cunj )BT 5 GlalS o5 Ll oolasdl slal
SLd )5 b Bl anlgs 4l ol ao)d OF e & 3 (S a5 pos oS S48 balyd D ogasy b
S8 )i el i 53 b s | Jols ol el g3 a8 B ol Sl el G
oS SlagSa 0dg (9938 4 9y p3l ladlow ) clalls 4 e g gl (b (Jaio X9y o Sl Jlo 5 yal
Olie o yd Y090 )8 58 jliasl e YVFL VAR L e 5l hd s g | Sod, id gy iy (5,00 500
Ol Cyiorod w1 Bl il 38l as ;0% 59,10 9 o 0V LYK adg aiolyd 50 edlatw ] jelaieds 55 5 il o« Siww JI&5
2 dalllao 3y50 gla Jls (b > S s Slied il il Oliee Liol38l sl amd dw )3 .l oad Calisee lods
VIAD 4 WY Lw 0 Y/0F 3l gaopd ¥oF ) b ] Sail die; > Pl (pyiege jl (SO o0 —uSled
S e 5 Sls) sl ansly Gl g WWAD s 3 p)SelS 3B kel auSlied (1S sl 039 drwgi g Cannn shace
s 0 il 5 e glacs s Gyl LYY Sl 5 5005 0t 5 ¥ st ] (S 5 SIS

" Sohang et al

AYY


mailto:e_ahani@buqaen.ac.ir

AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

Ay il By ae p3U diej 40 (g3uate Cildllae il
b oolE il g jlaste oy 4 g (g0la sl
S99 36l Byman (o e LS (e (0L dalgd
S Omted el 00 Sy sl oA ol yuxie
9 ‘“‘)J.)Lo HARLY ;@L&m) 9 dJA>‘ )Kf_w).)) Wb Glallzs
4 ol a8l M gla psto Do i (YO ) K e
5455 0,90 1) (S9l] S 2 (5551 Bpan Al dlawsly
O Jd 4 g (olail axwgs g by oyl pli sl 13 o
slajl slisl el (5l Bpan g Caner G938l59) Sl
5 T lels YA (o)) en g gaal) 45 salgs lalsdS
2 o ol £989 e Slo @l Gizmes (VY () e
9o (§)9ld Ay 9 4idy (Yol (Sloj 093 )3 b ygiiS
3 ol Y (o, Ker g o) cwl sais Sl ialS
Jlgw el ply 2)l5 3929 (o (i 1a)9ilS den > &5 b
y a1, U8 15 e Cppo ot 35 o
sl ,Lisl) s slaatdl (el (gyblize Sl Cunes
o] aol)s sbaus (58,5 55 0 b e iliseo (sloygiS
o 25 AT A Glojojl o Lod Bl (S, 2,8 L

B35 )l)3

B gy 9 Syl (e
03 S Yl ()5 Uil g Jelge « S5 )95 (Sle oluol
o cpl 31U Glodgy L5 yol cpl 33 (6L Joloe ¢ dium
S daej opl il slagy95 g sy Sle wyp b
0ABL g5 dlo 1 )3 Uil LS B Jelge 5 pt0gee ]
mhe CusS Jlae lgieds i el Cumen (e (IS
paiime Ayl (godsio Oldlles ol odd A3l Cuw
iy D)9 calises w|9> )l ‘) L;.)L\a_sﬁl ..\M)) 9 Lg))"] d).aa.o
Py Jolgs g caliseo (sl g8 > )8 L] oo g & 3o

L\g] Lw‘) L)" 9 Gl 004 4»>|)): &)92 O yguas U‘ 2

cheais 90 (EKC) (ies o (ioxio 6595
oLl A3) 5 (Selipged 5 Caner (lie G 9 4D Jelod
2 2SI opgas (SIS lajls JLaml bl b
ol 04 &8lg Coy )50 aliee (glag)sl 5 LoD lawgs

3 Milne et al
4 Shahbaz et al

AV

2 il el 58 ol 5l (slite polie 5 oud by g2 )3 005
Slps e el a8 08 e 1 Syl (650 Al
82 ol 4 e Coled 1 5 Cmjlazme > Sojglon
cu.oy d?u‘ u.ul.u)l).s Cowl 00 W?ﬂ 9 C)be 9 ULQLS
£S5 o sjlanme o y55 g (Sogll Jole oy 5 Lo | i ool
sly9uiS > (oobazdl udy sl Jobo ) lad slacs g
08 oo gl Slex e g o s g e o ujlaee
J g Joo J> 0 s 3 lsm (Sogll oy i & (oouies
adg L (WA ) Kan g odl,00) cowl (s pb y9y0
Sl w6 g)ly U abauly 2529 p (ue (uiieS 4 ,l
a5 Sddize OUI))La.Lﬁ‘ 5 olows (solail uis 5 Cans jlaoes
0ialS 35 (Sl (i lo yaye 4 b yguiS (galatdl a) b
e Slallae (68 JSb & yomie (15,55 0956 (pl b oo
2 a8 pll Gldllas (2ST.cwl ouis jud] slrand (b o
0)9S ety (e sUue 1) dbaly (pl e o
LY (Y"b c\)_j9 9 9‘)§>U.> Nooo ‘W“‘j)ﬁ w.i_wlf) C;laman
Oladlles &S Condls (o oyl ilazily o)lsl aus )b ol (55,8
b il odds s )8 pl o) 4y e $STg (Ve oA S Tg)
O 45k 95 (e dlal) 4 3529 40 58 (UlslaBl (S
4w 15 o)l | alasly oyl 390 48k g3 o (Yo oA Tladg 983l)
S Oygeo a1y aaly pl (WAL ()8 g pdlo ) addlles o
(BB alBL g oy e daly oy ol adllas Gan
2 sl oalE Lisl p Sae e dlaidl § Cunes
Ll LzaOT L;.\.J)a ok (58,8 4l o b calisee (glayguiS
93 oyl e blgy (wyp Sl sl hgy opl Gl clde
.M] QO.LJX.O Lth)P‘S ).) dh]).} ;O.L?bo C}b—AA) ).) ).a.z.a.a
Slise 09,5 iy & (—yp 90 Slo )9S jolate (p
(Sl Sl s olislyy )35 0 &l s L] Lausgie
9 )5S (o)l (g0 L aS 39, e il ilosds S5
P S5EE @ 4 Glgt b cpl o ballg) (y 0 58

"Dijkgraaf , E., & Volebergh
2Coondoo , D., & Dinda



AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

5 Tolle) Wil e b Cute Wige Camilaze (Sl
Jolos cpyiate (owyp 4 dlie cpl pd (YeoV () Ken
dawg g Cores My o Bb 2L 0y ol 850
=04 b J.,,M.Sldb 033.94.3 ‘5]4315;1? dl.m)‘lf )L.‘Cﬁl 2 W).e(»
9 Osble) Qliie o0 adlae 5 ()l Sle I yS
69)5 ).) (Y~\0 sAL‘)K}Lo‘) 3 OM‘J 5Y~\0 ‘Vol)m
0303 3,509 9 0 yuike W (g )5y o)k I i (sl )9S

ol 0dds Juloss g 4350 S 5 o

o313 xhdio — gloj (s oS 5 (B3I Jue
Hstoht
2 &S Db o a8 o | glasgeze 4 S slrodly
b cla o 1 ool daw alowy 4 Claalie o wlsl
S sk )3 g o Sl (alai &0 4 el oS (N)
o 25l B8 B o)y 3)90 (T) asudie Sloj 09
N*T ol g dinlgs alaie g cyloj 93 ghyls Wodls oyl s 5
Gy —sbaiio cloodld b uS 5 cloodly 1) (gylel (slmodls
e S gosanlis (V) Jo o IS b jo el o Sloj
ol S5 sodly b

Yit = Uit + Xx=o Brie Xiie + €it

(V)

sy goxaslis L =1\Y,...,0 ol p &

%o Yie owzmed )b oyl gloj & = V,Y, e, g 2haie
ool K 5 Xicits T o 50 (oo sy el 1 gl sty
Bl )5 (aae soly el gl (Bolaiyee Jiuws yito
9 o oxSke Sl Eir I dlox 2980 25
i o 1y & sl (ol Yl pshaie cunl ol i)y
Sl yiolyb Brir ol o 48,8 Jlai 13 aillus e 5l o ye
orel K s @ s atly poite Sy ol o
“io Sl |y ploj el Uy ol (el 153 Jis e
g > Bl e 13 (Vo0 )9 9 3l5g)l)uS
ey 39350 cladilie pla (sl o Clanlite slis &S
Sipper b osde i ojlie Bl ol 4wl
WAsbaidly gy adlie | (golasd (gl (glodgise clialin
ooy & d2gi b adlas ol )3 g dales ilenel |y Bl
Sy sde jl g Gilge Jb s Ml JolS (135

"Milne et al

8Dobson & Ramlogan
° -Panel Data.

19 Balanced Panel

ANVD

03l O daly uyp & e e 6595
(ﬂ}.e(éﬁ L] 05 <\~>].>)) 431)»# J.a]).) 9 W)Jaa.m ‘_glm
o Sleer Sl Sl dmags LSS Lo 5 23,5 ¢ oo
—d uiSjsS soue JSb 8,8 opl Billae .l dxwgs)AAY
lpo alyd Giol33l 51 il 5 g sl ogSae U ojgu
2 o & Gy 3l o I Mbiee GRIBI 390 e
20 0950 aise) b e ialS Sogll il wely> )
9 (WAA) ¥ wgdle o8 93 Conjlamo cutS p Curen
..\w) u,ayﬁ.n )Ja.) )I ..))I.) S99 (\R;Q 9 \C\A\) VuJ‘).wy
u;".zzslf 390 9 o3l> uM.tzslf Iy 3R égLLo dLmL%é)]é Caxaz>
033, liddlge s e (1l & ar g 9y 90
b hboe Gl Caner (il L cuslite 4y
losygly bbb Coman Y o515 45 59 diixo yuss:
ORI case Waisygls cul &8 col (555L8 5 (K395
PB ) Canb g 0ad (65)9liS SV guame @5 5 M5 2L
oy YlyE ide cov |y Cares 3l 6y s &S il 0
‘()"9""'” olfJ.:{.) u»l.w‘)) u)‘);l.u (\\%W' cu.mS> 9 @MB)
ol Cons I it IS olal8 jlasl ]38l cas
bl ol o 0B wll p aSls > sl e
L b)l.l.} S99 Lg\d.jb'df Lgl.m)’lf )L;':\;'jl 9 Curax> ul)u..x) Ox
b oplpls sl e bl ol cap cwl (Sen >
w19> )] ol 039 (§)95 9O y b aMJOLﬁJ L(bua.v)).g
2 Sgmax S0 sl ) 3l 5o (VAAYT Jlod i 500
YoV esigs 5 lle) sl 4 S a5 )3 LIS clanjlS L
Iy J& g Jon g Caxivo (51 B puan Corer ]38l Cunss
SRz 55 4 e Al e e o515 A pgd p 3l
P 2eb Cogw lped ool oolitel g a5 s
Dl 3529 o 93 55 (539l (et el 455 Sl pogasd
sl (i pped Gl b oS canl sl ol ol oBs
=0 oialisl (509l 03,8 sk Camio 4 (65y9LS I Slas]
)I )_»I)lf ool o Lf“““")‘é("’ £9d blf..\g'.) L)"’L“")) ..\)L
Sipl Bpan g od 5yl 9 B 5 Joo plugw ooy
mo il (59l g oad g aliog, 4 o oy

9 Ot e o dail) 85 Ao lgiie ggeme D L

! Grossman and Krueger
2 Malthos

3Boserup

“Birdsall

SUrbanization

¢ Alam & Butt



AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

Al Ao Y 4 e s sl 05,5 53 S
Cales 3 9 Vb el slaygdS 09,8 )3 §g5 5 lf Ll
POl 03) 3 JBwlShole g byed oSS ol 55 slaygilS

Llasd )3 5 el ) o

Bl Jalosi 5 435255 9 Joo 3552

@Bl slp bl sloodly aoly aiy) (slagygas]
Jol s (sl y90] cawl 00 (gaismumads Juud 93 3 Lo puiio
5 (IPS) s 5 ol il (LICY 52 90 cg) 2ol
5 (ADF) a8l gasiloi= So dlox 5l b slagygesl
lggeil ol ulol (28 bl (PPYigy (mld
Wio slayeeil cwlassly o g slinl alade JMaiwl
095y E89 5 jep selier (Sublilen (ow)p jolaies
Sl b e yie e Slesily gelall) (s 35 9 O
'Y gy FS olaygei] ol clons a5l)) coglize MolS
Al Bypmo pod o slogygef] 4 4 it XSy
5 G g S o 5, |, UM Mo abaie Mzl a5
gty O 3 5 O g Sy 85 3l s aoge)]
ol by yuiito oy Cidodids

S o (P (S Sl L ygesl Elgs!

w290
291 ] g ety (gl ygol 31 o3l b e 35l §) L3
5 b GlogisssS) sl ) s sghaier Jue (sla e
O o) Bl ol ) loppges] sl 00 () (Sl
5 s (VoT) Vo s eyl (V00Y) T2
@blo oyt gl (V2 )) T IBSe> 0goil 5 (VM) g
ok 55 lbygndl gl el o o3litl bn ite li) b
Sl lopgesl ol o (258l 01 L1 (V) Jgio o

ol pize ULl

7 Vesterland

8 Pederouni.

° Levin, Lin & Chu.

19 Im, Pesaran and Shin.
"Philips-Peron

12 Augmented Dicky-Fuller

AN

Sosly 9 u;[o) db”d)“’ )| \L;‘.S).: oy b 0 yaxile N>
slasdl (aslis g (oolamdl wdy o daly 39l (gl i
ol 00 odlit] gl dilyu Aalps b (clguiS )3 jaw

W yukio 9 Joo (A 20
Cogjlasme 055 (o ujsS adtetans ) 4 )b Bl
pod ol s ey 508, b ookl 15, gla a3l
Camed e Sl JaSld o b cizmen Cul )l
(V) dly oluly (I3 palBb Wy g comaras) g5

Ll 0 (g5lude

COZit == BO + B]_GDPit +
BZGDPZit + B3P0Pit + +B5Upit
+ €ir (v)

2 il @ p)SokS) )8 2Slied B Ll i (€0
Ll LAl s (GDPyg o sh Lalil ag j) Yo
iy edls) Veo¥ al o Cwd 4 jYD casp dlyw
Cool 2l 32 (B P35S 48 5 )95 b H(soladl
Cupd g Cudo (SomyS ) Jhe 3 (31 (Al g o i oS
W oyt Ejp Caled )3 5 (Selinged oS Upi
5 sl il SigyiSI Mol 5 (glliglsS «sio
acn lp e Sl colo j o pisie (g)lel @leMb]
bl o ol 3l 1AV VA (glaJlo b Lo yguiS
(sly3 s Gt e Sl L a5
095 @y & adlae oul 3 p dyge slaygiS dag
b~y Y 4 Lgia ~YU) 3215 o | sla, S
O ol Dol dar (51 (poytd ) a2 b g (b 4
09)5 13 Py 5 LS eCpmekd (LS <ol (sl y9utS il
5455 o 0I5 fomly 42 bawgio dol, s L (glop5tS

2 _Levin, Lin & Chu.

3 _Im, Pesaran and Shin.

4 _Augmented Dicky-Fuller
5 -Philips-Peron.

% Kauo



AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

Juie (b uiie dolg iy (39031 1Y Joua

O9n ~ored LBl e Yo (S O 5 Oy 2l o g b yuie
sl [ ol sl | ol shlne | ol [ bl [ o
aw y3 2ly adyy ool
-IYY -INYSY ofoes /4020 eeeX | SYIEARE | LoD | SVEYSE | oad e S il
15) L LAl Ay
SJ¥Y | /ssAY ofoes Slan¥s .[5a54 JONOS | /OSE | VYA o) b Rl g
(daL.a.:é\
eeN | YIMSS ofeee) Y/AYAY /WYY SJREYY | efeee | oFfeeeY | 3D LalBl aJg e
A | SVNNES .[aas —V/SSVE -/YaAD JEWY | LX) | —/say Como
eee | O¥RYYVE ofoee \Y/AYD- ooy SYEVER | efees | SWAFROF 0 ey
Jsl 4550 Jolis 2ol ady) opgel
XD | e/BYey - - - - deee | SFIVEY | ond pinie S aSTie
KW SRRVN ESHRW N
- - - - YA | SVAYY | Yy | =AY e
(L;.)La.‘;ﬁ\
- - - - JOEOE | SV/SReA - - S LAl WJg jgioe
¥ | ofees SIF0-) Y —v/¥O¥a - - Conon
- - - - - - - - I
oS Claulore 1o
S il ‘39‘,}1 el (V) Jots o e odd duwbxe pdlie ululy

1ol ads) slaggesl poluly Jho lapiie &Sol 4 4295 L
il im0 )15 B site (2ble 390 53 (SLuSy Clg
Olisobol ol b puiio (1392 423l 1 Jse 391 51 S8 50
“p el F 35 @l & el (i cplple Sges Jol
S oo 290 o Jiwe 5 ey slopuiite G (Sl
On Cdedily (Dl daly sg2g 5 pp car WS
P (Suilolen Gilize laggeil glyl Joo (slopmie
pygesl ol yao 58 ol s odlizal 9y 5 Y yiug

ol (Siislilod 2939 pis

SRS pd P ek (el )3 (s 290 Sl yste
Sl 58 Blo (655 Jolds Jb S5 L (g 0355 Llo s 5o
b il st L s by il Gl S
o 3 it QUL e jho avd)h 1Y it

ol 0l 3y Juoyd A0 liselo

Juo (sl i (SKiililed oy S (901 Y Jg

0995 99 ¢ 25hb slaoald (sl Jae yuesd (gl pcaml oddd Al
2 lar all g el al gl gy 15l W5,le oS 505 2454
slaodls g cob Sl Jae op bl ly gls yge5l asld
Sl g3l ol o (o sl oad a5 IS, Rl

AVY

olal jlude Sl xe s obel e Q}nﬂ
—.Java¥ NEAYax Al prass o8 — (S #
RYYEYN o[+ ¥¥ ob,ls Y g
AR ; :
RN Bl (oo (193~ puard
—¥/d-20 ofespe O9x ~omed Sh
VMY R ord i Jod — Sod
5o Oluwlxe tane

S sl e (Lo (Siililen 3925 (V) Jgd> s olul
P*" » w ).O.«o ua)B 95[5 ui.wblw.tb u&a)] D)Lai W) .\ul}'
Sl alaly 6585 ol ply ol o 5y (Slilen e
S Gl site (i J5 3 (g )S) 2929 pis g el




AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

o9l o)l Gl 8o Uag) 93 I ceslie (re5S
Jis o] sho (258 45315 18 sy 0 g el 3,90 1) rele
ol J3o y3 a3las @l il dgrg uli

sloodl &) Cond ol Caglgl g (R sloodls (g, s
A gl 093l Filaie ¥ Jsie s poluly ol (o5l
v Ho 858 o)l canl jloline MolS™ a8 .05 3,91 5 V/YO
S9lp caz olge W g b 3y blis 5 ape syl 2
gy Sl jslaie 4y 2505 ookl oLl ey iy 3l Jie

32U 5 b 31 Jan lio g0y bols @l ¥ Jpin

ol as s oyle] i S sme ans la 9051
(F FAY) Yo /¥ foeen ((f FAV)F od -F 505
Y VIV [+¥3YD X2

0l y it (pyS duaS 0y (odlaiBl L by Sl oy
A 0ol | yausds

Yy . = . i

S yS Bl Jao 39l

9 u;in.tb u}n)i 99 )l odla l.s u_wl.m J.\n L)’“‘"’)‘ o
ool | ablie g Lo yusico <l 5l aw y 0 (gl aoldl )0 ¢ pous W
Gl (F) g 5> (RPM) Jaa 505 51 Jols ol g o

Gl 00

i sl i

9ol @l 5l Jmols 5= o )lel o Jgio s 4 a5 L
oS o | ol Sk 4 del e by Joline MalS” YO/FY yous s
58 Sl s 53 (B3l Sl dgg 1 o s 40
Aol cob all o Jae cplpls odd 5y as 0 S
4 Comd ol Al sy 5l oalatw] ¢ Jdo yuesd (gl b
2l 4 dse b id ol ow o o Bolas @l 3l L o,
o 29bl slaodly b ol @l Bl Jao ( pawsuis (glayge)]

S5y S el p 3900 gl i€ g0

) b yusio
ofens [+¥NF NAINE
b Sl o ye
RN v/-a E--v Vss E --5 SB alBl sy
oo .
flo¥ E-\Y e TATY = R A CU N | E W IS PR E)
oo
NYs E-Vy -v/ey E-y. Cauos
ofes
NN —AYYY o y0h o >
F-statistic ofens
YA IYE
R2 NL

Slasdl jasls Kby & )8 w1 izl Gliee 2
I 5l oy 3 gme 9 Cute o ps lod S an g5 |y Cuwl o
AeSleed Hlisl Gliee g (e3laBl AD) eadtune bl SOl
me g ke f1 AlBL Mg jedome peate by Ui ) S
aiyp pllon 4 ol 3l S aemSTied Ll (oo

AVA

<3850 Olawloxo 1gak0

Slialie JS olas :imgh Jde 35l 50 sl S5 oLLs
b ghio o sl g gade¥ sl g JWVY Sloj (5w 040
Sglite gl ol Sloe SOl (glppnd 4 4295 b 58
MalS F o)lel o Jgan zulis wlaol pr ool oss sl (gl y
sy sl piio 45 Cul ] 5l (Sl g el oy bolixe

" Regression Panel Model



AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

Sl Gialsal oims ol  Bb (2l s ped lg sl
8 Ll p (gboline g ke yil &S Wbl o pxio opl O
Cute (6)15 5l dioj 53 aliie Ciladllas dlax 0yl sl
Ol il (gloyguiS )d Cumed g (i 0 o pd ol
)5S )3 ()8 w1 il (e 5y e g it
Cuze> - > ul)'.:.o ).) J.>]9 L.i?. MK ‘.{ LSJ)L}’\:\ ‘L'.;‘.M)‘ MIJ dl.\.?bc Vo

b oo Lolialasly —Y/FY E-Ve o8 aSTien Hlisl

Coli OIS Ggamw )y Sk (5951 (S5 39l 2
SaSlis ] 5o g sobatBl A5 Juo 3,152 (8) Jgiz 5
Sppar b Il B 5 > b cblis SSE 4 )8
el 02l )15 @blie » (fly (S g 0o N2 (s

05355 ()95 allas Cunl oAb aiBpdy 5 Joub LB oS
9 09 Cute (Sgmw)S) Jhe ) (31 LaAlBL Mg oyl
g5 10ly S Uil oyl anl 035 3yl loline Slols
VES E =8 8 aenSlisn L) oo &l I3 Lallsb
5 ial) e @l b glas a8 o Iy Rl 2l
Cuto (AR San 5 Lompons TR Ko

g Gl st 4 s I3 Al a5 il e
b oS cuwl cpl LS yol oyl ] dilisee Closs 4 VI
G133l 35 65 claodleg By e 5 VIS adgs ol
i (S5 b oS aenSTon 58 Ll Laalsél ) bl b o

Mor lde i)l e & dads ol 5l g cudly dalgs delol cols
A daled 58 Lasl (ials coge dil e (aBly 3D alBL
Bl I3 AL W jgiome (dly 00 3yl s 11
550 bls ol o duwlre o ol ys o Hlas] Gudo &l e

ol (bl

S Oy Powm Sy B Jae il w39l gl 0 Jgss

ol el ol 4 buwgio el YU sy YU & bawgio Aaly s yuiito

— [ V\E —\/+o¥¥ o/ +Q¥Y SARAAY s 5l o ye

(+/yva) (+/V+A) (+/AAQ) (+/+YY) C

[+ ¥YYY ofereiAey vioy E-.5 vio E--5 y 56 ol

R o

(-¥-0) (/1<) (-15A%) (-/£ax) BB AL Ay

—¥/¥A E--A -a/sy E-y. —#/-2 E-1) -a/sy E-vy s el s o
D 5 S 9 00

(-1av) (-/--V) (-5v5) (-IvaA) BB Rl 5 s
v/o0 E--A v/¥y E--2 -s/¥5 E-y- -y/\y E-y- )

(++¥Y) (+/+0) (+/£+A) (+IV¥Y) o
o[+OYY DA —[\-5YE] o[+ VAYD —[o N T .

(+/-¥5) (+/+++) (-/881) (-/¥A-) SR e

F-statistic
W/ (+/+++)
R2 [$5A

b baygdS cpl (a8 Sginio 9 3 ozille 5l (S YL
Sl Gpas Bl iy (9 Sl jlinl 4 gy
loyguiS (! ) it oyl o 1 g ol i slocdgu
oximd (L5 (Bl Il 039y yidi )5S plo 4 Cans
Caol 0 b LalBl Wy o Cato (iSo sl i
-l ol by Camaz (YL o815 gy (6595 llae
b sbaysaS 55 (Silm el g55liS 3 (KeisS o
o s )5l g (69l 2y YUl s 203 5 YUy Comon
mb 9 [XW) d))9L.~S uYya}bo 6’)9’ 9 Jujy u.:l)lf u.u)l).‘)‘
8 Ddgy cod |y Cumar 1 gy S 4 350 B 1,
&l 213 b (slo S 53 Mse 5l 158 o (ppizmod amd

A

N L WV T S IV

2 Ggme Sy Jse S5 2pslp il odel Cunss b 4 2
=0ylol Hlade g o cize o yuiie yid 45 A5 asude (8) Jodo
G’L" oo Sl o uﬁj‘x 29> oddd lis Fd
oAlBL Ag daly sl jlayss s o5 el Jae (eSS
Cudo (qwyyp dyg0 Glo)sdS den ) op)S lizl 5 3D
3 LalBlag ssly o il bW el i b))
VIOY E--5 X0 E--5 iy 4 laygdS > o) Ll
PITSYR-CERC VS FEQE I RYRRIY £ 4 s SNV PRRRY S
Mg oy (g Cate b 4 bugie 5 (ol dilw 2ol b
o adol slpe 13 58,8 )18 ire 4 dil e By LalBL
Hlisl e g (golamdl Ay does )3 g 0dgr v yguiS ol s

Ol el 4Bl Gl gpuin ©Ab b on)S aSle



AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

Sy P9k g Y g S (Subloloniigeil Izl ¢glaie
o 0903l e 285 Lol b it (e ailolon dlally A0l
o) oslel b 48,8 IS sl (slmodls gy dub sl
b9y 0> L el el e (28 5 del Cusd VD
Sy cyowla yg0il asldl 3 sl 58 BB sbl (claosls
Cyoules (yg05] 05le] s ploul Bola g bl 3l Jae dunlie
Sl sl Jae ol edel Cuody jhlixe el FY/YD
2 el by Sl oy sl Coled 3 b b el
S 205l St (sl 3 IS slajlS Ll e
@l A8 48,5 )6 bl SISl GgeySy Bb 6N S
0ABLAS 5 ) 5Ll e e dlail) 0Ly (90,55 e
e & bope cupd g (poyp 3)90 slayglS > (B
g Jol Cowdy Jbline pdaw > o] jgdome g (I LalBbaes
291y 2zl BB i35S (65985 Galle (ko g St Cuodle
295 de (sloygulS ) pujeS (amacum j 4ud)d plpl 05
il dolye )3 gyl 3o 3ygl s GugSe U &0y (8
Sl g @Bl Graljal (S Ll ol Tl eolaidl A3,
el 3 o8 ! o 5l VL (ooladl ) b g cyume A5 £
bl ) oy by Cls o 4 5 Wb SR )5S
w55 U jg0m 1ay0iS” ) )3 ()8 aSlies Ll
denSTlied Hlisl e bloyl adllas cpl jo sl oy .l
Slgie (S (albbady g (ctipned €5 Camenr b (28
55 L adblie )3 oo (lapmead 3531 ) oIS sl
@ oromen il (45l (laBl ad) b guned Cunyjlame
S b > bygiS (olos 2 GUS (S )Ty (o)
ael> Gl b g wload @ly S lamecin scie
Wl holl aygdS (ol (sly (258 Oliee bawgie jobody
2 g sl 2aln ool ol 0 v (el
o1 L5 gl (e sl 005 ) onlS YL psbas
9 Caned (31 (AlBL M5 )8 uSlied Ll oy &S
@ b oS 2)h s (SIS (Stsed (ol e ¢
IRl e Gl @le (05 Nk 9 GHPIESS S
oo 1> (alS ) (Sly cpl Olgs oo e slas
2 Camoz ol Loy oLt (g Sy b0 (S5 250
Sl e Vb 4 bawgio 9 Yl ailps 20l L gla oS
asl il 31 —5/F5 E-Ve o=V E-Ve (i onds putiiie
gl 5 oldpepe ByedS ooladl 5 il bewl
stisly 3 @by cplpls 255 o0 9o Spkia ok e
sl ol Glr 08198 5 Jaol ol pas 5 ()l poje 38
Ly b & Bl g b clite ()l oy o (slaisS
-0 Comgjlame (o )58 4 oie a8l AD dalgs anlge LSS
2 bl alop 5 32w (S5I9SS 395 o0 dpog 1 293
5 Ol Oypar Canjlasie 5 b glie Sl )0

AAY -

e & Cal opl Sl gl Wl Gl 4 bwgie 5 b
sty JB Chpin b ad) JolS jslas )5S ol )3 Canio
aldg 4y byedsS pl slaidl Sk 5l 5 ol ausls
olpll (sl 03y (Sio dgl g p1 dlge <l alio 5 (4550liS
2l Jd> cpl @ )8 Ll g (oobaiBl 8 ugSae abai
Ui i e dige SIS oo dbaly (pl 3929 &5 335 o
5 shenb) adllas Bllas 3l LB1 LalBl Mg 5 Curteo
sl slizl L5 (WAR (55 5 smras ATRA ¢ lSan
Gl L Yl & Lawgio 5 Y @lpw 20l b (slaygdS
E-Ve 55185 E-Ve Gy op)S jLisl olie Cune
sl Gl puieS 6595 allae Mbes Gl Y/
3 sl 00 359l Cumen (il B )y (A cla S
Ml Cumer 1 G (B Gy B I i
o oplpls Gl (S g b 3yl 2g2 g S sla S
Gl azgi BB Olywgy o8 Sillas Cumen s (i
Sl 1 (IS 5 5 e B a9
2 Gl 00 50 0)9 p 40 0Ad e (p)S LSl 6d 55
2 ol @5 g ond yitie a8 LI s 4 coles
oA S5 (sloygulS ) dxy 093 53 il (Sogll paus clame
695 b Gl axs ol calple s e )8 80 cou
WG e 65yl ol wames Liuliel (VAAY) Jlud
;8 SLisl Coge coles 40 g Ad o iul3al ) g Camiuo
b opomen ol 4 g 5 anli BB 39500 e S
@ )9S jloladl Ldbs (ud b 5 Copmox A5 Ll
b s 4 |y slalbdS a8 il § 00 )S pusd Caniuo
J Olgien Cumn 2y (ite Jalge US> sl S5 LS
sl 5 LIS oolital , yeite ol Ll Cate agis
9 boliwg) & Cosd oy 53 (65l dinge Spae 9 S5 9 Joo
S Glgise Cale 3 3)5 o)Ll gyl i (S35l ials
~he 4 Gl sl jliml g (st el o dlatly &5

AT NP RPN
cblis g Cunjlare 4 a5 pile (Glamels pa Ik dxwgs
Hlissl liee Sial38) o ol 5ol o] sl s 6y "j B
bl s (28 LSlied S ogase (Ul (lajls
w]9> )1 Ll 0L w.u)jao:o oS dy90 ual.bu.’l)i:
o Fdyel 1Sy slal el plgim (oolaidl a0
Caol 0395 )50 540l 50 da g5 390 0,l50n (3Laidl MS” Clual
A8y ISl g bl (gwyp Baa b p3l Jiagh ol nle
i og)S ¥ 0 S wSled 38 Ll e p (gobaidl
YU & bawgie Yb) @olite 4ilyw Lalyd b oo sl guiS
sboodly ookl b jouiS¥e oy 53 (0l 4 bawgie 5 b
o Gl sl oas ploal VANV IA sl b S



AV F-ARY € aomio <) £+ ¥ Il sl Juad 0 ,lows 1o 893 caunns daaco ool colalban

izl ol il gl gl b agY clacsloy; WIS bl Ll il Luly 5 5g 438,8 Jlai ,o disgy
2 SW Gbgsie 5 (B sbajlibil e ) drwgd dinj 3 Sy SIS Aoy Cunl (955 o]
Mo oSl oMol cas jd 568 (SaoYl as 3 b &Y game sl Lials e dlaidl g ki (b g ¢ laggsyl
P8 0V 1S o S eyl aSB L (5] Gpuan lsa (539l Lials an b ol slacuslu 3,5 plsl )8

S ol 1) (ST i il alpe g 4l w85 jlaise B (el adg b oladl ad) el e

035wl s g 3980 iy il nl 3 393

&l

slajl Ll p () )l g oabatl A (3Pl Span pIE(VWRO) 2 u0lsSh g o sl W e el ol
CAYEY (VR oolail giladae doldiad | ol ) 55 gl Wl

b S ST (03 )Lt (e (Ko dlasly oy (STVP) 0 sl 9 0 s Slde) wd 2w jasl g1 g 030
SOV (F)V ) laeo pole Olillas wopite Wiz (ygayS) Jio jl o3kl b ol )3 (31> (alBU Mg (it o 5 Caner
DA

il 5 Glise olil p Canj laze ©y5e (olaiBl gla i (g4 45) 9 (2lolid (WAR) g, Glans 5 5y sesen] a
DY (FIVY e baome (5599555 5 pole 950~ 9,51 2,50, b ol wlsls

2 S5o9US s 8 5 (65ygliS ()8 emSTh HLil (g LS ey (MWAR)y sisnmns 9 0 0h s solaile 115 s tosd s s snons
O g5 18 g (65l e (o palea gl )]

SALE Slajls poes 5 (S5 (Al adgs i e daily (o) (M) o s S5 90 s SBL ©blo s s Sl o] Lo
B e Y TS IT | s S v I PO Y

slepals C8la)) 598 lodlinl )3 (S AT 63 5B Ll Glje 2 g Jalge (s (WAY) o s 3 (S, 98, >N
N0 (FIV5 ) g G larzee dlaid] doliliad (o5l

bl 5l odlinnl b (Bl (AL adgs g () ST (0 58 jlal ey oy (V)5 spled )5 g o e
FAV-FA- (E)VE (S

sl S (a5 Ll g (65531 B pae coolaidl ad) dlaly gy (MWAR) g 8 (2955 5B 035 ) s 555 el (S8l
VN YY) bae 5 (S50 sl anliliad . (oMl (o)l (ol it (L9l i(63)90 dalllas)

slouolws dslibad o) 55 Cngj bame (Sog 1 T B sy 9 (e e doloms (WWAR) o 0 lhgige 5 G sodlj oy
AVeVEY A (DS &3y,

- Alam, s., fatima, A., & Butt, M. (2007). sustainable Development Degradation. Asian

Economics, 18.

- Coondoo, D., & Dinda, S. (2008). Casuality between income and emission: a country group-

specificeconometric analysis,. Ecological economics, 40, 351-367.

- Dijkgraaf , E., & Volebergh , H. (2005). note on testing for Environment Kuznets Curves
,OCFEB researchmemorandum 0102. Research center for economic policyErasmus

university, Rotterdam.

- Dobson, S., & Ramlogan, D. (2012). Is there a trade-off between income inequality and

corruption? Evidence from Latin America. Economics letters, 107(2), 102-104.

- Liu, C, Jiang, Y., & Xie, R. (2019). Does income inequality facilitate carbon

emissionreduction in the US? Journal of Cleaner Production, 217, 380-387.

- Milne, A., Margaret, J., Murray Lark, S., Perryman, F., & Whitmore, A. (2015).
Communicating the Uncertainty in Estimated Greenhouse Gas Emissions from Agriculture.

Journal of Environmental Management, 160, 139-153.

- Shahbaz, M., Tiwari,, A., & Nasir, M. (2013). The Effects of Financial Development,
EconomicGrowth, Coal Consumption and Trade Openness on CO2 EMISSION IN South

Africa. EnergyPolicy, 61, 1452- 1459.

AAY)



AV F-ARY € aomis ) €0 ¥ Il sl Jucad 5l 1o 899 cunns 3 aaeo pole colallla

- Sohang, K., Al Mamun, M., Uddin, G., & Ahmed, A. (2017). Sectoral output energy use, and
CO2 emission in middle-income countries. Environmental Science and Pollution Research,
2410.

- Taskin, F., & Zaim, A. (2000). Searching for a Kuznets curve in environmental efficiency
using kernel estimation. Economics Letters, 68(2), 217-223.

- Wagner, M. (2008). carbon Kuznets curve: A cloudy picture emitted by bad econometrics?,.
Resource and Energyeconomics, 30(3), 388-408.

AYY



AN F-AAYE ascio ) £+ ¥ Sl sy Juad F'0, Lo (o 8599 cCommn 3 brumo ools lalllaa

Analysis of the effects of economic growth on greenhouse gas

emissions in selected countries
Elahe Ahani!, Hamid Mohammadi?, VVahid Dehbashi?

“1.Ph.D.in Agricultural Economics, Zabol University, Lecturer in the Department of Accounting and
Agricultural Economics, Bozormehr Qaenat and Torbat Heydarieh University.
2, 3. members of the Department of Agricultural Economics of the University of Zabol, Zabol, Iran
“Email Address: e_ahani@bugaen.ac.ir

Abstract

Reducing environmental pollution and achieving economic growth along with a clean environment
have been some of the most important and challenging topics in recent decades and until now
(Maghdisi and Golriz Rezaei, 2019). Therefore, it has attracted the attention of many researchers and
policy-makers. In this regard, examining the economic dimensions of greenhouse gas emissions and
their environmental effects, especially in the current situation where the volume of greenhouse gases
is increasing, is important. This is despite the fact that the process of industrialization of societies has
led to more and more intensive exploitation of fossil fuels such as coal, oil, and gas in order to be
used in the production process of various goods and services. In the last three decades, increasing the
amount of carbon dioxide has been one of the most important issues in environmental economics and
development. Carbon dioxide is the main greenhouse gas and one of the most important causes of
global warming and climate change. For this purpose, in the current research, the relationship between
economic growth, population, and carbon dioxide emissions in different countries of the world,
considering their income levels, was investigated using the panel data method in the period of 1991-
2018. This article examines the theoretical foundations and various theories in this field, some of the
most important factors affecting carbon emissions, such as gross domestic product, population, and
urbanization as a measure of environmental quality. Several studies have examined the direct
relationship between energy consumption and economic growth from different aspects. Still, despite
the studies conducted, this study analyzed the carbon emission in different countries and the factors
affecting it theoretically. Is. In this regard, first, the theory of Kuznets Environmental Curve (EKC)
was analyzed in a refined manner, and then the amount of population and urbanization and economic
growth and their impact on the emission of greenhouse gases, especially carbon dioxide, were
analyzed through perspectives and theory. Various things have been discussed. The information and
statistical sources used in this study are written documents, library, and electronic information. The
data were extracted from the statistical information published on the World Bank website for all
countries during the years 1991-2018. Based on the classification of countries by the World Bank
through their income levels, the countries examined in this study are divided into five groups of
countries with income levels (high-medium to high-low-medium to low) and according to the
availability of all Their information has been determined. The countries of Iran, Pakistan, Philippines,
Kenya, and Vietnam in the group of countries with medium to low-income levels; Argentina, Peru,
Turkey, and Mexico in the group of middle to high-level countries; Spain, Australia, Italy, Japan, and
Norway are in the group of high-income countries and finally, Togo, Chad, Congo, Liberia and
Madagascar are in the category of the lowest income level. The sustainable development of any
society requires attention to the environment and its protection for future generations. In the
meantime, the increase in greenhouse gas emissions, especially carbon dioxide gas, has caused
concerns about the quality of the environment. From other aspects, economic growth as a stable factor
and one of the most basic macroeconomic goals has always been the focus of planners. Therefore, the
present study aims to investigate the relationship and effect of economic growth on the amount of
carbon dioxide gas emissions in 4 groups of selected countries with different per capita income (high,
medium to high, low, and medium to low) among 20 countries using data. Combined studies have
been carried out during the years 1991-2018. For this purpose, Kao, Westerland, and Pedroni's co-
integration test was first performed to confirm the co-integration relationship between the variables.
Then Chow's test was used to confirm the panel data method, the test statistic was equal to 1.75 and
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the null hypothesis of this test showed that the panel data method is applicable. Next, Hausman's test
was performed to compare fixed and random effects models. The Hausman test statistic was found to
be 25/41 completely significant, so the model was confirmed in the fixed effects model. Finally, to
investigate the effects of economic growth on the amount of greenhouse gas emissions in selected
countries, the general and partial estimation of the regression panel model with fixed effects was used.
The results of the regression model showed a positive relationship between carbon emissions and
gross domestic product in the studied countries. The coefficient related to the variable of gross
domestic production and its square were obtained at a significant level, and the positive and negative
signs were evaluated according to Kuznet's theory. Therefore, the environmental hypothesis of
Kuznets was confirmed in the mentioned countries and the results showing the relationship between
economic growth and carbon emissions were estimated as inverted U. Obviously, in this study, the
relationship between carbon dioxide emissions and population, urbanization rate, and gross domestic
product can help policymakers in making the right decisions in dealing with environmental
degradation in line with economic growth. Also, the results of the regression analysis showed: that
all countries are located on the upward slope of the Kuznets environmental curve, and with the
increase in income, the amount of carbon has increased on average for all countries; The slope of this
curve has been assessed as increasing at low levels of income and decreasing at higher levels. Also,
the results showed that there is a close correlation between carbon dioxide emissions, GDP,
population, and urbanization rate. However, due to changing technology and replacing fossil energies
with new energy sources, this dependence can be reduced. Also, the partial estimation results of the
regression model showed that with population decrease in countries with high and medium to high
per capita income, the amount of released pollution has increased by -11-2.10 and -6.46-10-E
respectively. Obviously, in this study, the relationship between carbon dioxide emissions and
population, urbanization rate, and gross domestic product can help policymakers in making the right
decisions in dealing with environmental degradation in line with economic growth. Also, the results
of the regression analysis showed: that all countries are located on the upward slope of the Kuznets
environmental curve, and with the increase in income, the amount of carbon has increased on average
for all countries; The slope of this curve has been assessed as increasing at low levels of income and
decreasing at higher levels. Also, the results showed that there is a close correlation between carbon
dioxide emissions, GDP, population, and urbanization rate. However, due to changing technology
and replacing fossil energies with new energy sources, this dependence can be reduced.

Keywords:
carbon dioxide emissions, Kuznets theory, economic growth, Pnale data.
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