Investigating the effect of shadow economy, corruption and rule of

law on environmental pollution in selected developing oil

countries

Hasan Tavakolian!®' | Amirhosein Montazerhojat?®':! | Yaghoub Andayesh3':

1. Department of Economics, Faculty of Economics and Social Sciences, Shahid Chamran University of Ahvaz, Khuzestan,
Iran. Email: tavakolian.hsn@gmail.com

2. Corresponding Author, Department of Economics, Faculty of Economics and Social Sciences, Shahid Chamran University
of Ahvaz, Khuzestan, Iran. E-mail: a.hojat@scu.ac.ir

3. Department of Economics, Faculty of Economics and Social Sciences, Shahid Chamran University of Ahvaz, Khuzestan,
Iran. Email: andayesh230@scu.ac.ir

Article Info

ABSTRACT

Article type:

Research Article

Article history:

Received 09 May 2024
Received in revised form 08
July 2024

Accepted 17 July 2024
Published online 31 August
2024

Keywords:
Environment,
Institutional factors,
Panel data,

Shadow economy.

Environmental pollution is one of the most important problems that most developing
countries face today, which in addition to environmental problems has negative economic
and social consequences. Studies show that the shadow economy and institutional factors
can be influential factors on the quality of the environment in developing countries, and
few studies have been conducted on the effect of these factors on environmental pollution
at the same time. The shadow economy occupies a large part of the economy of
developing countries, which can affect the quality of the environment, and institutional
factors can affect the quality of the environment through different channels, such as
controlling and influencing the shadow sector. Therefore, the current research has been
conducted with the aim of investigating the effective factors of environmental pollution
in oil developing countries. Using the panel data model and the generalized least squares
method for the period of 2009-2020, the results have shown that the shadow economy
and the rule of law directly increase pollution and the interaction effect of the rule of law
and the shadow economy has led to a reduction in pollution; Therefore, it can be expected
that by controlling the shadow sector, increasing the rule of law will lead to a reduction
in pollution. Also, the results have shown that corruption control has directly reduced
pollution and the interaction effect of rule of law and corruption control has led to a
reduction in pollution. Therefore, controlling corruption and increasing the rule of law at
the same time plays an important role in reducing pollution in oil countries. Also, the
results confirm the hypothesis of Kuznets for the group of oil developing countries at the
beginning of the development path.

Cite this article: Tavakolian, H., Montazerhojat, A., & Andayesh, Y. (2024). Investigating the effect of shadow economy,
corruption and rule of law on environmental pollution in selected developing oil countries. Journal of Natural
Environment, 77 (2), 299-309. DOI: http//doi.org/10.22059/jne.2024.375593.2661

© The Author(s).
DOI: http//doi.org/10.22059/jne.2024.375593.2661

Publisher: University of Tehran Press.




30 Gt jlame (S391 p ilgd CuoSls g lwd caylw LBl

drwgl Jbs,d (S8 CSio (g gulS

Yoo . - Xy .. Cer Y. v
tavakolian.hsn@gmail.com :asbLly .1l < ylsjos lsal ol yen dupud slRitils ¢ eloin] pole g slazdl 8aSisly lazdl 09,5 .\
a.hojat@scu.ac.ir :asbbly .ol ¢ o)liwjos jlaal olyen duad olKisly ( elainl pole g il 51Kl lasdl 09,5 ¢ Jghms odins g .Y
andayesh230@scu.ac.ir bl .ol pl (busjed loal o)l pen st oKl (elain! pole 5 Slaidl 5a805ls wolaiBl 095 ¥

2SS Ao oleWb!
9y49) o b drwgs Jlo )3 (slayuiS yii 0jg el 45 Canl (Mo pnte j S G jlame (S]] gy Wlie :llie goi

Ol b wyy Cul o slainl g oolall b Olad b tujlaoe OMSUL  0gMe &S M
I sl yeuiS 1> o jlame cutS )L\f,;‘l: Jolos laisds 4l o s3les Jolos g 4l slaidl sad o VEYTYIY e bl 40 & b
bl Cannslaes So9)l 59y 1 lojen Sygods Jolge ol 38l Jogas 33 (oS Glillas & sl dawgi  VEY/FNA 16,5550 U
&S Ay o polaid] 358 a 1y dawgs Jb g (sloyeuiS slail jl glosind ity alw slaml sl 48,5 VYNV i Wiy LU
5 JyiS wile Galisee JUIS 51 awlgs o ooles Jolos cpmizman il H138 150 Conyslasme cuiS p il o DR ZATEA -V F Y
oy B b ol g cplplo il 138,50 cunjlaote cuiS 59y p ale Gigu g I35

831> 5o 1 oozl bl 4B plol (5 dasgs S )3 (slysdS 1> Cnlame (So9ll S50 Jels Wojlgunls
5 ol dlamdl cul odly i gls Yoo Q=YY Sloj 590 (gly atbliprens Slape JBlas gy 9 (5Ll ey bw S8/
S 4 i 4 Sl gl Sl 5y ) (Sogl GRS Sl i ot i S st sloosls
S80S 4 e lgh CanSlo G b i J5S | cadls sl lge ol Kl 00 S5l w5l Jolpe
&2y 5b 5l g sl odls zals 1y o9l paine jobody dlud S el 00l Lis ol pwian 39 Sdg)] o jilaio

O9ls8 CaaSls iul38l g slud S cplply Cusl o 6?39]1 oiblS &4y oxie dlud S g (ilsd CueSs
S jS Aud 48 sauSaols o cpiored )y 5 gl yauS jo jayid@lf)awﬂdu}@ Cygody
ol Arwrgd pomo (M0l 3 S8 dawgs >y (sl yeuiS 09,5 (gl

e (glaygiS 5 o jlae (Sdg 5 lsd CauaSls g dlud sl dlazdl I (VE-T) Gogiing ¢yl g ¢ prol s laiie ¢ (LIS g5 13 L]
YARTR Y)W ol o) Lamo cdngi S 3 i
DOI: http//doi.org/10.22059/jne.2024.375593.2661

By © Ol ol &usls il L] duge 1yl




A e § GG /.o i o by gilS 1 Conne jlanrzo (F39IT 11 ity CoraSTo g Sld sty Low SLaisl )

LPR YT
Jolge o5l arlo slazsl 345 o ogume dxwgi b yd (slayguiS 13wl Mo I (S Caunjlasme (559l 0)9 5]
il I oo 9 (35 Lyl et 9 G jlasme (S5 4 yoxie Wilg o Ay Ol > (slayguiS )3 a5 sl ot
A 5l e Slodd g YIS &S fols sl slail a5 51> 58lg5 ldisee ST e Jls ol b )l dgn g lodl o sl
olple (Huynh and Nguyen, 2020) slais el (ded 5 (semw) laolus 10 g otile lesy cdgd o)l 51 oS
2o g das s Ol plas ed lgd g Slyyde | SelBye jebds Alg o yiSu (pl o Gledd 5 LY JBaisSas e
Jaz=e (Y+)+) Schneider .(Shakibai et al., 2014; Khan et al., 2022) 1SS cund i jlae (uilgd plas <l yio
plo g cdgd SWle aelys gals olaml jo cdgd 3485 jials olud il5bl desjl dliste Slad 1155 o a3l sl col
05 (2L > ek (s oo 0500 A i g 008 slagysld I el pl ST LAGl atily ol pendy 1) M
Fetres et al., 2016; ) %54 o0 Coumm jlase o 55 5 Sd9ll g st g 4l (eadgy claodles plu g (65,5 CByuno p
Al Uyt 3l 09,5 ol )3 Conjlae (539l 1 )i 15T Jolgs 1 (S Wlg oo 45 amd o LSt | s

U o 5958 sl (VoY) ohan ¢ BISWAS Lawgs 0158l,] (655Ul e jlaso (S3g)] p aslos jiso 5l disej
A e palime Hobdy I5u Cpl (0ieS Dgd b Culey st jlasre iled Baes ST say 4yl O 50 Gl dl
e g jlasse yilgd X1y So oS Ble iso oS dbamwg (olayguiS )3 wlooly s Bk 5l ded e (Sag) il
Sl Gl jlame 0l b (S Dle (it Joa dmg o) slaygidS ) bl g (Sgll Stals 4
b slasdl L5b a5 Sloj ohigs cdawgi Jboyd (cloyeiS 55 Sooll [Lisl i 5o Jolge adlllas plSin ol pls sl polest
g alo (i5o S8 S5 e cilisee o JUIS 51 45 2900 dr g5 (o2l Jelge 55 4 Camnbige 9ibico (2 Sl
ol iy 5 (ool Jelge a5 yogas > (Biswas et al., 2012; Chen et al., 2018) wsb )18 3l o jlaso i
o 1) iz dL‘bbﬁ)f O OMolss oS .LSL;o LS'Q)M @wa.)g.\?u L’ )I).:‘ l) LDJLQ) (\c\ﬂ‘) North ..))1..\3 S9>9 (_;LOK 9
&S N Jolae (g o 8l ciludl o & S yie (ooleg Jolgs S oyt (o0laiBl b wlow ¢ slain! slalaxe
i3l s S oyl CaeSTe ol b sl cpl wilond Cis ys (WGH) Sl SOl (slpeSs (sla sl Lawgs
Slud S g oiled CunS s mre sl 90l adllas pl )0 &S diid b @5 g olud S ¢ 0650wl g o wdgd
sl (bl glaculis lp culie caloyj plysa ]y ol Jelss (225 Slllas I ()l 53 D980 o3lil
B85 CaaaSo 5,5 oS dangs Jlo > (gt iy sl oy 1 215 Jelge 58,5 o3l lon,8 B yne Lt 500 5
AU Al G jlase dlos jl calisee gla iz Al Gilad Gl (Sen it g Sy ale iy olud wams
@l CutS g phnass gba gyl drwgs b bl ,o (YY) Uzar adllas slaaisl, (Muhammad and Long, 2020)
21y Sl Wlgie g Aad pre piiyios slacss il e 0 s5b ladles dmd e Lt e oSt )5S YA (4
Conjlae (5ol (ool Jolge 150l Lis dxwgs b 55 4uiS B8 gl (Vo) o)) Ko 9 AZAM amd inlS el
@ dawgs Jbyd 5oiS ¥ ol (YY) o) Ken g Yang ;5o gladdllas )5 ol atily cugo 3l Lwd gla 65 5] B pas g
Sl ogas ;> 48,5 &g Olallae plplo ol 0sd Canjlasme (39l iul3sl 4 oo (o3los Jolge sy 4 ]
S 0wl isy d g oplplly cunl adl Sl ol dewgd Sl )d (ool 1D Canjlas Sl 5 (ool Jelge
g 390 3l Ol 3 &5 Cul (egdge Cunjlaze CudS  dlud Sl Al e sl S (0l wre Jelge Sl (S
s BoyS g pasud et cuwsS (lp paes ol odlail s lgieds (gl Dld cunlas S )1\E ldase
S P 39w S C 3 &S (U908 (SloolSy b aSly (pages iSu (s Culled e & bl (il 2 09 0

'World Governance Indicators



JEe b o 6 ylouds it g 0Lidt 5,90 o s> Comy j Lamo \RA!

S ialS L slud (Jol fanl JIS 15 caslace [ Sooll (59, p JUI w1 aled sl 551 slud Wl o g
dos 3illas opgd .(Damania et al., 2003; Dada et al., 2023) aad o (yiolj8l 1) )8 Hlisl ¢ g jlare sl
1y o0y Uil Gl (e o 395 o (eobasil e lazn] adlio &) capus] g (oolaidl Jol 4 yoxio sl (Y- - V) Cole dlllas
Gy sl Jisu g old lojen 0,8 bld b ags suiss (o (VoY) o) Ken o Biswas ey yials wlies 5l 5,k
Oliee opl ol cwl ogs e dlw dlamdl b slud S (69,63 5L 51 9 o dlud ]S padtine 31 0l LS s joulS
D (St il i5u S 4 (Sagl pslus S8 b
il 58 55l g jlarme S g9y dlud 58 US55 Wl e 45 Cansl 1500 oo 633 Jels I opsilsh CsaSTs
5 bl 2l 8 13 ofagds S o Sy 9B I drely S W5Se &5 Cunl ol BAS uSwie (58 CueS>
Sl yym5 by ((Greenidge et al., 2016; Khan et al., 2022) .S o by (i85 i jlaoxe (40168 alas 5l @l 120
dnol (158 b 3llao SIS 8, 5 slazel olandy Ggs e e slaasli 1 (S olyieds ol CunSs e
XS oo S i 1y yuiled glyal o sy g oled glial (i wllae dlas il (adli pais led CueS Tl D4 oy ya
Ale (gl Jolos (olod &S Waly lis 543 dalllas o (Y+Y+) Long g Muhammad ke ,sba, .(World Bank, 2021)
] u.io.n L;‘*’L"“’ ol b uL.uJ OU] dalllao me e N u;)f)Lwl u;’;.aylf).\ u?’l-" CuoS > 9>L...é J)...S
Ot gl sloaidl izran 295 ujlame (S9)] (1lS 4 ke (58 (P8 CuaSle g dlud S8 gk 2o
Llgy ciS g oo (Db )l oad adply bawgio g o5 Lol )3 09,5 ;5 L puijo8 ctam jlasme  ioxie dus b sl 03l
B o ot 59 ol 310 (St sl B3 808 1 (e oS 558 Wy ol 3 s 4y (Sgl Ll 5 lasles los
2 e s jlae Plue (38,5 )5 55 g VL (bl A3) 4 (pliwd sl dnegi shinl Jole 3 )5S o5
Gyl Billas Telial 2al)> o 4 ey Sl (Jll D9d e b (Sl 4 e &5 WS oo 505 (M ko
Wl Sisen g slase Sy e 5 Buslus (65050 5 46 piny sl csyolid 3561 b Sl 1S 69y o aoleasbl o yuijoS
Cal oo Nddize uiSjeS i &yl e Jbopl b .(Purcl, 2019; Grossman et al., 1995) s o 5 ye5
S gt by sl y9iS Lol aslllas sl 4 il 51 (Ahmad et al., 2021) asl 63,55 b 1y Sg) ol boygeiS oles
g o g0yt g ] Sy )3 Canlazee (Sogl] jy ail doly e Bl gy i S Ay nlply il o
Cesflme (S39 5 Jolgs 5 o slatil 13b legen sy A8 Gt 4555 g Slallas JS o
Sl ol Jelge Bl gy 1 &S Slalllao gl 03y sl do I 208 dnsgs Jlo )3 sloygiS 0 oguate,
2 058 cuaSls g old S (ool pre Jole 9 ).ub oy 4 ol ddllas Cplpls sl Sl zuls wlasly,
G B Jbp> (slyelS G (] )3 il (B Ay Jlod slryglS 3 Culame (3l e i LS
gz )3yl s Gl Slas Alias Sy (S350 0590l G 13,8 5,31 s Ao 4y lg5 oo 48" oy el anllas g,y
w3 e ol Slea S Lwss 503 Ll pes (Chu et al., 2023) 398 syt b ygiS 08,5 (gl alians 1l Col yipe
e &S g )0 Cawlodgy op,l5a YYAYSY dgds 3] gdnd 0 S dawg o pd sloyeuilS (gl llbdS sla 5 5510
G 2 ghl (clodls & ygody Slalllas gl amd o lis (xiwdlaidl Slalllas o Cawl yi)lia YFVFA Sles bawgie
B oopwd jd Oledbl &S] paasa (HSsiao, 2022) cul polezel LB Sloj (s sodly § alaio (slaodls &
ol 0 ol Guyiwd 0 (63900t sl Sl (gl sl S g oiled CueS s dile S cpl jo edliiul 5y5e (gla o
2 2> o ik 5 0l LS 5 ol a3l Jalge 8 Bl 5 uisS Bylss sl (58,5 s 53 b adlles
o yguiS 09,5y (Sagll Ll oyl an (oaleg Jolge HUS )3 ales slamdl a8 cunl Liwp ol (slp camlio guoly 8L

b oo GialS o9l il dald (il b s o ol 514 (365 (mie (59 2 Wl el I e



Y.y OylKad g GLLSY /o ST i (b3S 30 Const jlarmo (T39I ilsd CoaSlo g Ol sty L Sl 7]

g3 wliig s
5500 Slalllas bawgs &S canl i oolaiiwl pwisjsS &yl IS Cgnyls 1 di8)S Gygo Sldllas ST aSle Gudod opl o
Ui yimS alie Oledllas plo o (Y- Y+) LONg s Muhammad (Y+)A) a2 5 Chen (Y+1Y) o, Ken 4 Biswas sl
ol 5 b 4 3u80 ) ) dlawl )50 0Abzy yal Jde Cawl didly
Lgreenhouse;; = o + ;Lgreenhouse(—1);; + B,Lrl;; + B3Lse;; + B4(Lrl;; * Lse;,) + Bs(Lrl;;
+ Leorry) + BgLeorry + B;Ly; + BgLy?;, + & M

ol (5 532) o SOyt s GUBS sla I8 Lol Baiad lis ¢ dusly yuxie oi)I5 Igreenhouse 598 alaly 4>
HFCs) F 45 s N20 mle CHA Ll mlie Jolis slaldS slajlS jLis] gaemme ¢ Sy SSb iy bl
45,0 dibg v & Igreenhouse(—1) g oo (IS im0 L1 A5ke) 0395 ) (sl gu pwimon 5 (SF6 4 PFCS
CuaSls adls o, samslis Irule ((Du et al., 2012; Chen et al., 2018) cuwl sud (Byre sy piite SO
298 S5 3 (5198 Sl g 9 e SOl 5 o 29n Sl |y 0 b sy (200 (b oyl Sl (lsB
oot Ll 53 6 @ oyl e gl izl don 31 (aSLE a5 el sl SO S il
b yao cp s3de 5 (adls ol fcal oy (isu ,d dlad 8 asls v )8 ,Silo leorr Mg o )5l olojlo oyl
o ) (e SOl iy Sl el 198 Sy 53 3 S i g 30 58aS Sl it 45 390 Joli |y o
2l g S Gise 55 olud eimes 5 bjgne jedo GiSu ) b Joli &5 cunl slud S5 5 SesS glgl Jols
o9 0 )3l lojls cnl bausgs dllis o o w3l oo sy slaolSy colld
Voo sl MIMIC? gy 5l ookl b el cpl e oo i 1) YoV YD Colb cuod 4y 4l dladl 8310 oo )& Ise
L oplplo sl il (S8 LalBL S5 do)d conss p ol dlaidl Baddusle plie el 0000)5 dulxe las HguiS
sl sly Yo cas p dlo slaiBl poes YWV GV Col codd & BB (alBL udgr o ale slasdl ws o jlde s
Blosd )5 dwlre calisco

Wl 3395 dud b gy slp YOIV )Y Cob cuasd @ ailpo (L3I [alBL adgs pgs 9 Jgl le ;S0 1y? o ly

Solea bl b slaidl jisy xS gl 5l (Sl g opwiled cueSls maiiame e il 3aias lis (Lrlye * Lseyy)
5 Chen (YY) o,Ken 5 Biswas aisle Sldllas ol dluw dlaidl 5 (lsd cuoSls (63,05 5L dlayly buiad lis (5o
Ol 18 )3 0500 5,50 ol Baiod duol (sl pusio (63,633 3 g atitus il S5 g ol L gl (V) ]S
Iy b dlasBl g yuilsd cuaS (63)63 5L 51 0y g (iled CuaSls puiiins Sl 0 &S 0 LS 5 IS & olgi oo | dlaly
2 o ylis

W =a, + ayLse — Lgreenhouse = a,Lrl + a,Lrl * Lse ™

byl JHleds b Gl powy (isu )3 dlud 1S 5 (iled canS s (63,95 5b Ayl saiad yLis (Lrlye * Leorryy)
Atbie b S5 oo 31 (Sogl 5 0l CanSlo it 5

odlitul b5 Covie (sl yguiS 09,5 (lp Jde 3y9lp (clp Yo rd=Y Yo i3 b oobl (claodly g, 5l s oyl )
44}‘.)).’ ui L gy duwb u‘.\.’>v 5 &S D).s ral?u‘ Lz.u).o dl.tbuyo)i wubc;o .))91);. u.wl.m L)"?) «.Jl?u.v‘ ‘_51); ol o5
Cotise L;Lm”wf d‘).) Oysrodd Lol 0dg uu).w:.)&b Sle M| wl.w‘); dwu L)’] Jr u.:l}wl Cole dllb)y»f 59‘*’@

Shttps://iwww.worldbank.org/content/dam/sites/govindicators/doc/rl.pdf
*https://www.worldbank.org/content/dam/sites/govindicators/doc/cc.pdf

SMultiple indicators multiple causes model-based (MIMIC) estimates of informal output
®https://www.worldbank.org/en/research/brief/informal-economy-database



P oF 5 ylas st g OLiid 6,90 ot Consj Laeo v.f

cw aSidy lia ol i diljey Gygods YooYV gla o (b ke jobdy oS Wlonss 3 Ol ol eS¢
Slasly ey
(S35 e gyt exkad ¢y Baote lylol e g3gms iyt el olis sl dallla 3 o3litus] 390 15 e gl 5uiS
55 Ll (sl o b b pe oMbl gl el Wlo3 )5 (6slann pine ol mlie 5 coiio cloypS il
CaaSls Ladls cloodls Yeul oad odlizal Sloa Sl SleMbl oKl ) 4l slasil 5 LBy (AL sy« claslss
Sloyeite igogs gty 25 ) Jpr Aol 1 gl il Clis Ml glofl by slud S8 5 ol

I Lglm,loi =Y Jgus

-/aa YWAY- - YVO- - FIY-0- YYOYSY /A Sl 55 Ll
105 V/A VIA VIYY ¥/¥ Old CeSs
-1V fa/Y \SIA WA ¥/ b oLl
M AI¥ YIA s ¥/fY sl S asls
YA SO\YA YYAD VEOF Y¥Yan &l el

cudlad Mol olojle 5 Sl oL sl

g3 Slaadl
osld u.a‘a.&a JM.CLL»‘ l.}.ul L)”‘)"L" .)9.“: dub-‘b).s P)Y dl.tauyo)i R Y wbuﬁ nwtm U““’W L)“9) ubﬂ.ﬁl Cp>
(Gl yguiS laio I jslate bxi] 1) alade o (gly edlitul 3y50 (slaodld &S Conlize pty alado IMitwl Dgd o aw)yp
5l dg>g alade Mzl Py sy ool L;l.tboyo)'] 5,185 ablio ylu sy oola! 390 sosls 4 u‘i""“""B ¢S gud
e Ml 5 e y90j] ol yhuo dudyd ouiS oo ooliul (Y VV) Pesaran  haie JMatul (905l 5l lo oo ol )
logmito blo Cusl p3Y O (slagygnsSy (o35 3l S5l sslitods izad 2980 b (30 slaodls ke
a9 3 i oUle pwyp Can 9 o o3litwl oobl claodly | addllas oyl j> aSE) &) dogi b g gy (Gui
3 ol oS5 5l Ao sladsly 39 Jiiae (905 ol (awll (55 Canl o a3 )S oy (Yo oY) o, Ken ¢ Levin
S5 sl doly diuy ge5] 5l edlitwl (S 5 slaodly y3 a5 aiS e Yzl (YooY) o) Ken g LeVIN oges ool
opl 53 sho dusyd .l A8l & jgods ghatio ya (clp dnlg iy 9ejl ) oolil 4 Cans (g @)aE il Waosly
ol 28300 (L5 1y Gloj (gm0 (i) Wloe 435 5 039y ol ity (s Sloj (g &l l Sily (90]]
u»lml)., dm.?u d‘.lb).‘.xm L;vl)l.n CJLJ Lol LB,&?U Jye ol u)bLo 3MDUL\4 ‘.)9.\» S Lﬁuyoj U’l ).mo :\.4..0).9 as =L>UL.>
(glinody 45 005 ) yho &b ¢ 35 (gl it IS (el Jgie () Billas sl 005 (BT Jgaa )3 5550 (glayg0]]
ol 355 gl yuaie Ul

oo Gl eyl gy plaS” 4y Jaidjee e il aS 09 astine Cuwl o Tl ( ool slaodly Juo oo jglaieds
Ui F o ogejl ol @l gl Gogy 0 Jde 3yl 5l L D9 o 0dlinl cawlio Jho wlusl caa pi¥ (slagge;l 5l kit
s o LS F o ogejl lp ¥ Jods bl powlo (hgy plS cob @il Jao g 2dli claosly (goX oy s o0
905 o3lisul Col SIS1 6ol 5l wl g Copdy Gl ) (A srodly oSl (e jho 4

"https://databank.worldbank.org/source/world-development-indicators#
Shttps://www.transparency.org/en/cpi



¥.0 e § GG /.o i o by gilS 1 s jlanrmo (F39IT 31 ity CoraSTo g Sld sty Low SLaisl )

sbdlo JWiw! (9051 Y Jogs>
Jlo! s 0903l Bybel b y5iS 09,5
«[AVY AL e

JER SN IRAEU

Gudizd G i (o ble Y Jou>
LLC
sl gdaws 9051 8,01

/ -v/vw IGreenhouse
/ -#Ivs Irl

/ -\\/v# Ise

/ A ICorr
ofsey -Y/AY Lrl*Lse
o[+e0 -v/o] Lrl*Lcorr
[+ -YIv¥ ly

AT AN Ly~2

s (gl :is o

Je i (59051 20wt —€ Joo

oole 5o ol Sl pgel b el ogesl
O}o}" E)La’l S aw oS o Oya)"l 5)La’| S g pdaw PA e O}a)‘i Z)LJ S sime pdaw P e
sYjov ofee <ol @l gl YY/o8 ofes woolay il il YA/ DD ofee o3l o5l s>

i sl 133l

bilel slp gt @l .y (LMR) 315 (o ps blol 5l oslinal b (Bolas il Jho oy 0 4 ol (iean

o905l 3 odlil b cuwb o cplpln el adl claodls oSl lie jo  Bolas @l Jae cuse,l saiaslis LM
ol yg05] o 48 Ded by coll Gl L Jae Jlie p Bolas Sl Jae bl awyp a4 (VAYA) ) enla
Jo o)) AU T ol (y90]] Do bl oo ol (I3 (5980 ne e bl &t g ol Bl (g9 2 (e
55 bl 035 G 0 Jgio 3 53l gy e 5 (a8 gl el 35k ST Jao b gl 3 4
sy gl & Cunlipe wiun SedlS (298 plsie cov Slogyie I lasseze b (g S) slaie Sl
329 pis by Sy A (bl laosly gn)S) ladie ) ogada S Clogie nnte Sl 9
3 S dgdise 53905 Jse LT 5 (65l 4y oo il S Sy 50 ) (a8 &S 1] laar (il g 5 (Stunandgs
9ol b dlie )3 o] oo &8 sl Vil (903l (Stunandgd d2g pie g 3929 o sl )3 laiygeil 508
Blge 53 5 Col Garts BB (Stendgs 505 elgil (Jg) 4 ye (Stuandgs y09de ol )3 & cosl ol (guily g
ool )3 Siuendsd dgg pis 30l (pl ao dus 8 .l odliil LB 55 ge5l cpl il el goi jl laoaly &5
D500 ) 5500 Jho 53 (Siusandss d929 pis 3 o (993] (ol ao 83 0 Js b illae e (LS ) kb
ol o 4ud )8 ol oad 0Bl LR g0l 5l (Slanadl (uiblg 3929 (o) 2 sl ol (Stansedgs syl Juo el i
525 2 5o o Aed b oS wad e (L5 (el (il @l e e (L ) (gl slaedls 3 (Slasn (il s 3525 1551
b 3aod oo (g ol Sloals bl bl pol (gl Juo calpli cousl 0 35 555 0o Jie 55 (Sluen (iby)lg
Sogo 2 Ol &l olagbyy dlex I (bey cnl 9580 2yglp (GLS™) aidbirass Slape Jilis (b, I oot

°Lagrange Test

1%Hausman

'Wooldridge

12| ikelihood-Ratio
13Generalzed Least Squares



P oF 5 ylas st g OLiid 6,90 ot Consj Laeo vz

(Aflatouni, 2021) 5905 o3kl 5l 5l s dles 13 9390 (Siseddgs g  Sluodl Luibyly SISt oo 3959

ORRg3 Je 3591 gl -0 Jgua

p-value Bt jlas Slool (o350 oy o
fees VA/D- ofeyy Niard IGreenhouse(-1)
/ VA ofees -y Ise
/ o/ -/-ay -Java Irl
/ v/ </ +YA NAR Icorr
/ —¥/¥) ofee¥ —efeW Irl*Ise
ofees -V/o) ooy —+/YAY Irl*Icorr
/ \WYIYS -/ysY F/ovY Y
/ SNEIAY Y —+I"A ly?
/ -10/va V/YVY ARAR Tawe 5l yoye
Wald chi2 (8)_ =31091/93 il s
Prob > chi2 = 0/000 i
£ (.17)= 10501 S i
SOOI totho

2y )3 e g Cute il Cangslasme S5l daBg amd o yLiS 4l puend Olayye JBlis g, 5 ooliwl L0 Jgis mols
Ghioyd <IN il & i csls iso duopd SO i3l e o Hlis bt piored )1 dluly juaie p duo > +/FYF
aS 03b o duoyd <OV Jolro (Ir]) psled CuoSle (ot ld Cops Dgb o 85 Lotiie (sl ygiS 5D o jlae S]]
9 owled casSls (63,655b daly lojen Hobds waml o jlae (39 p iled cusSls Cuto pubituns ,..,L i) s
JyiS Sygo g3 amd o s daly cpl @Bly 13 el 039 Juoyd =+ [+ VY ply g die (Sog)l jLis] p (Ir1¥lse) o s
Calpd & 425 b ,%03 e g (Sagll G0 a5n3 5 i ol 55 & yoxie il CannSl Gul3Bl b sk
2 & 0198 CanS b (e i pd) wlo iS5 (il CuSle (63,935 Al 5 (Cue i pd) (198 CueSle it
295 (o9l Sl & e Wlgioe (il CuaSl 358 J )8 s S (g0 53 Sk 09 e (31 S 4y i
by g Ml e (Sl p doyd SEVA Polee (gl dxe g Cute puiitune I (glyl> (ICOMT) dlud JyuS™ jadls 3L
—IYAY ol oyl gine g iie 5l (s (Sagll sLiml p (IMFlCOrT) slud S o owiled caroSls (63,05 5b dlaily o jon
Syleds g5 0 (Sgl JialS A e iled caeSls wlud JmS (il b ams e olis abasly oyl &ly 5> .l doyd
4 prie Glojen ©ygod dlud S 5 lsh CuaSl Jlasl Sl b i (Sagl 4 e 2l 4 dlud JyuS Ko
FIOVY Joleo (6yl5 dnn 5 Cute il oolamdl wiy codolcawmsdy ol gllas Colis ;D D9 oo Camjlaxe (Sogll ials

Ab o 45 e g shie cups gl (eolaiBl W) jedme g 915 g jlame (S5l sy

S5 A g o
il el )l o jlasme (S39ll 5 e b s ayles SLaBl g tuly e dig 4 s L5 pole imgR Jde (eSS
Mohammadnia y Maddah (¥+)A) ,Kea s Chen (YY) o, Ken 9 Biswas dallas gols s6le Sladllas 3l gyl b
31,81 g ol&sy a5 Tl pioman 3y> pubitane Cuto bl 393 da8g b Sogll smd o jlis 45 Canl gunens (Y- 1Y) Sarvi
g jlazmo (S5 Gl 4 rte (i ol dmogd iy S od Cale ) (e jlasme 158 Logos apls s 5 b
Uil el e &)gods dlud S g olsd CuaSls Lialidl ol ol mlbs Lk 5 (Khan et al., 2022) 3555 o0
A3 oo LS o jlase (Sogll 1 (1CONT) dlud )5S g (IX]) (4lg8 oSl Casto puitine 51 Byl S5 310945 03 (559



Y.V e § GG /.o i o by gilS 1 s jlanrmo (F39IT 31 ity CoraSTo g Sld sty Low SLaisl )

Sl o 53 5 el i 4 aolSs, e i il el Jobe (ol Gl sl i )5S pae g
CuaSls e g (ITT¥ISE) b (550 g pilgd CanSls (63,9550 Ly, e 1 o0 Byl 5l 095 o o jlarxe S]]
aS Wb o il Sogll Sloy i (olayguiS o smd e s Camjlasme (S3g)l o (IM1*ICOrT) slud 8 g pilgd
5 Biswas « oy e clio mli dloxjl 258 JyuS alo Gisu 3ilul olud S8 g (il CuaSls Coghi b lojon
Sl jlame Gl yge ) 350 Gl alite oo Ll .l azdly (Sogll e Sl sl iS5 Gt jlae
OB S g5 55801 (iuli8l 4 e st jlase (plgB il 38l G ygocpl w40 g 4SS il isu oS e o il
Sy olud Jyus wioly )l 08 ddllas > 35 (YVA) K6 9 WaANG (puisren g 0 il Gisu & Jlsl ol p
Dgd o OS5 jLisl ials 4 e 0058 haw il laisdy iled CueSls

Oial38l b 8,5 aoe lgi e oyl elsl o (o0laisl dawgs yuame sl (> uijeS dnsyd saSuul gl colegyd
e g Wang dulllae ogad cpl )5 95 0 o y50 s Comnjlae o odbaidl dnwg e (glinl jd alpw toly
@ yie dilyw Aal)> YU aal)3 b (gla 08 05,5 55 Lo a8 wlodly s 393 dslllas 4> (Y+¥+) Long y Muhammad .l
odis (539l Lials 4 yocie dil s ey chawgio g o8 dol )3 b (ol yguiS )3 a8 Jlo 3 sl 0 Cnns jlao  Sogll alS
Ol 563 dalllas )3 aS 5,8 o)Ll (Y V) LiU g Zhang & g5 oo Canl odis (a8 i jsS dudyd &S Sldllas dles I .ol
opl ST 0l LEs 393wy b sl el osd 3y Ll Gyt i g 50 o (slayguiS (sl uijeS dusyd Slesls
&l yan MT)J My b e dowd slacs gw slaa pluasd gl g5yl 0,8 il des jl oolaiBl Ca by 290 b b )yguiS
5595 s jlawso H13905 pallae aiBlaswes slayeuiS ST 0 b G 5l cdS g e oyl plo Slesls LEals ]y Sagll
sl dlpS s ol girg 551 L (i jlae Blue  jidn 5565 b dnugt bl Jslye 5135k
il lan )3 axwgs Jb 55 (slayguiS By 500 (b 5wl 4l galS o jlase (Sdgll i eges 2T
Jos iS558 ome GBS g Wlodly zalS 1) cunslasme (S90S clacdlop) 3905 bl b dewg pouno
Cguw (g yiwd y3 Sy S Glgice 3855 (nl ) (ow)p 390 e Jlopd (85 (glayglS jogad > Aledgel
odlatl S g (g jlasre Corw (yled oy (sl gy9lid (g5l sl dgn Al olauwlow b yediS pl )d Jawd
A50dg0d
123,85 oo Sdin 12 3,190 codelCamday b aasg b oploly

sl 3l (S Ll 1 it S 9 35S (0 33 1) (8 Bt Jlo 3 layplS Sl (S5 i e i o Ll
ooy oyl i ol ly canl o eded @dly o bl slaidl 5l iy pl Gials s ) cunl o bcwluw oplpls
CaoSls Gt puiane Sl ) dogi b pioron i il 1) bl Lisy bl cwle glaculbu Jleasl b g ais” (6
ite Sl b 5l g (Sgll p 2lud 1S g 15 CueSle (6,98 3L dlaily e 1 g (Sl rolad JyuS jasls g lsd
5 g o sloygiS Gl SIS o Ko ol (Sl g e bl 5 ol oSl s2y583t Ao
o9l S (talidl o sy JmS L= g b elS erdtns jobody (Sogll 205 558 b s -V 13ged dlaiig
)38 5> nlply bl iRl (Sogll amiyd g 25 0 o Lisu & Sy Sl pas 4y e olud S
Olosed Gygods dlud S g (ilsd CaoSls wln Lisw 83lul (als 5 egMe a5 wil laiss 4 b bcwluw i
il p it 55505 b oolaiBl 05 L olyad 3500 slatiby (So9ll 2 (oolatl A e Sl drgi bl I
o 13 S g Bpan b SlaiolyST ) odisal 5 o MBt slagsi il e et ilS opdpipaos
C)J" 35ke L;.’.L“’C)J" )’\ .\u‘yuﬁ L;\./.MJ)L}.A.’?{.A O‘)IKCM»L,,.» 9 LmC,Jp Oed g0l L}“’M’ W)Lz.m dh‘;%ﬂ u..uzslf
ua.m |) L)*"‘?B as Lg.)‘)ﬁl 9 (RS dyg0 wago S92 w)law u‘)):bc )1 S u)l.buf).w S salatwl dos > g w‘)b
Wgd Gljlore WSS o



P oF 5 ylas st g OLiid 6,90 ot Consj Laeo YA

References

Aflatouni, A., 2021. Statistical analysis in financial and accounting research with stata software. Terme
publications, 496 p. (In Persian).

Ahmad, M., Muslija, A., Satrovic, E., 2021. Does economic prosperity lead to environmental
sustainability in developing economies? Environmental Kuznets curve theory. Environmental
Science and Pollution Research 28(18), 22588-22601.

Arminen, H., Menegaki, A.N., 2019. Corruption, climate and the energy-environment-growth
nexus. Energy Economics 80(4), 621-634.

Azam, M., Liu, L., Ahmad, N., 2021. Impact of institutional quality on environment and energy
consumption: evidence from developing world. Environment, Development and Sustainability
23(2), 1646-1667.

Biswas, A.K., Farzanegan, M., Marcel, T., 2012. Pollution, Shadow Economy and Corruption: Theory
and Evidence. Ecological Economics 75(3), 114-125.

Yang, B., Ali, M., Hashmi, S.H., Jahanger, A., 2022. Do income inequality and institutional quality
affect CO2 emissions in developing economies?. Environmental Science and Pollution
Research 29(28), 42720-42741.

Chen, H., Hao, Y., Li, J., Song, X., 2018. The impact of environmental regulation, shadow economy,
and corruption on environmental quality: Theory and empirical evidence from China. Journal of
Cleaner Production 195(27), 200-214.

Cole, M.A., 2007. Corruption, income and the environment: an empirical analysis. Ecological
Economics 62(3-4), 637-647.

Chu, L. K., Dogan, B., Ghosh, S., Shahbaz, M., 2023. The influence of shadow economy, environmental
policies and geopolitical risk on renewable energy: A comparison of high-and middle-income
countries. Journal of Environmental Management 342(19), 118122.

Dada, J.T., Ajide, F.M., Arnaut, M., Adeiza, A., 2023. On the shadow economy-environmental
sustainability nexus in Africa: the (ir) relevance of financial development. International Journal of
Sustainable Development & World Ecology 30(1), 6-20.

Damania, R., Fredriksson, P.G., List, J. A., 2003. Trade liberalization, corruption, and environmental
policy formation: theory and evidence. Journal of Environmental Economics and
Management 46(3), 490-512

Fetres, M., Karimi, R., 2016. The effect of the underground economy on carbon dioxide emissions.
Financial and Economic Policy Quarterly 5(18), 45-76. (In Persian).

Greenidge, K., Mclintyre, M. M. A., Yun, H., 2016. Structural reform and growth: What really matters?
Evidence from the Caribbean. International Monetary Fund.

Grossman, G.M., Krueger, A.B., 1995. Economic growth and the environment. The quarterly, Journal
of Economics 110(2), 353-377.

Hsiao, C., 2022. Analysis of panel data (No. 64). Cambridge university press.

Hove, S., Tursoy, T., 2019. An investigation of the environmental Kuznets curve in emerging
economies. Journal of Cleaner Production 236(31), 117628.

Huynh, C.M., Nguyen, T.L., 2020. Shadow economy and income inequality: new empirical evidence
from Asian developing countries. Journal of the Asia Pacific Economy 25(1), 175-192.

Khan, M.A., Khan, M.A., Ahmed, M., Khan, K., 2022. Environmental consequences of financial
development in emerging and growth-leading economies: A multidimensional assessment. Borsa
Istanbul Review 22(4), 668-677.

Leitdo, A., 2010. Corruption and the environmental Kuznets curve: empirical evidence for
sulfur. Ecological Economics 69(11), 2191-2201.

Levin, A, Lin, C.F., & Chu, C.S.J., 2002. Unit root tests in panel data: asymptotic and finite-sample
properties. Journal of Econometrics 108(1), 1-24.

Maddah, M., Mohammadnia Sarvi., Z, 2017. Empirical analysis of the relationship between economic
corruption, shadow economy and environmental environment (Lisrel's approach). (In Persian).
Montazer-Hojat, A.H., Mansoury, B., 2020. Valuing of the Benefits of Endangered Miangaran

Wetland. International Journal of Ecological Economics and Statitstics 41(2), 2.

Muhammad, S., Long, X., 2020. Institutional factors and CO2 emissions nexus: a comparative analysis

on the basis of income level. Journal of Cleaner Production 279(1), 123539.



¥4 OylKad g GLLSY /o ST i (b3S 30 Const jlarmo (T39I ilsd CoaSlo g Ol sty L Sl 7]

North, D.C., 1990. Institutions, institutional change and economic performance. Cambridge University
Press.

Pesaran, M.H., 2021. General diagnostic tests for cross-sectional dependence in panels. Empirical
Economics 60(1), 13-50.

Purcel, A.A., 2019. Does political stability hinder pollution? Evidence from developing
states. Economic Research Guardian 9(2), 75-98.

Shakibaei, A., Shadmani, Q., 2014. Estimating Iran's shadow economy (1974-2007) using multi-stage
fuzzy modeling. Economic Research (Sustainable Growth and Development) 14(1), 59-77. (In
Persian).

Schneider, F., 2010. The influence of public institutions on the shadow economy: An empirical
investigation for OECD countries. Review of Law & Economics 6(3), 441-468.

Transparency  International ~ Organization  Indicators  database, 2021. Cpi index,
https://www.transparency.org/en/cpi/2021.

Uzar, U., 2020. Political economy of renewable energy: does institutional quality make a difference in
renewable energy consumption?. Renewable Energy 155(13), 591-603.

Wang, Z., Zhang, B., Wang, B., 2018. The moderating role of corruption between economic growth and
CO2 emissions: evidence from BRICS economies. Energy 148(7), 506-513.

Welsch, H., 2004. Corruption, growth, and the environment: a cross-country analysis. Environment and
Development Economics 9(5), 663-693.

World Governance Indicators, 2021. World Bank, https://info.worldbank.org/governance/wgi/.

Zhang, Y.J., Jin, Y.L., Chevallier, J., Shen, B., 2016. The effect of corruption on carbon dioxide
emissions in APEC countries: a panel quantile regression analysis. Technological Forecasting and
Social Change 112(7), 220-227.



