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Abstract

Achieving sustainable economic growth and reducing dependence on fossil
fuels are strategic priorities for Iran’s economy. Economic complexity—
reflecting the technological sophistication and knowledge embedded in
production—and renewable energy—supporting environmental protection
and energy diversification—are both critical drivers of sustainable growth.
This study examines the asymmetric and nonlinear effects of these two factors
on Iran’s economic growth from 1995 to 2022 using the Nonlinear
Autoregressive Distributed Lag (NARDL) model. The model distinguishes
between short- and long-term impacts of positive and negative changes in each
variable. Results indicate that positive shocks in renewable energy
consumption and economic complexity significantly boost economic growth,
while negative shocks have comparatively weaker adverse effects. Over the
long term, increases in both variables contribute to growth, whereas decreases
hinder it. Additionally, investment and labor positively influence economic
growth, while carbon dioxide emissions exert a negative impact. The findings
highlight the importance of advancing renewable energy and enhancing
economic complexity as strategies to foster sustainable growth and reduce
reliance on fossil fuel resources.

Introduction

Achieving sustainable economic growth and reducing dependence on fossil
fuel resources are strategic objectives of Iran’s economy in the current context.
Economic complexity, as an indicator of the level of technology and
knowledge embedded in production, and renewable energies, as a tool to
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reduce environmental impacts and diversify the energy mix, both play vital
roles in sustainable economic growth. This study analyzes the asymmetric and
nonlinear effects of these two key variables on Iran’s economic growth over
the period 1995 to 2022 using the Nonlinear Autoregressive Distributed Lag
(NARDL) model. This model allows the separate examination of the positive
and negative impacts of variables in the short and long run. The findings
indicate that positive shocks in renewable energy consumption and economic
complexity have significant and positive effects on economic growth, while
negative shocks in these variables have smaller and adverse effects. In the long
run, increases in renewable energy consumption and economic complexity
enhance economic growth, whereas decreases reduce it. Furthermore,
investment and labor have positive effects on economic growth, while carbon
dioxide emissions have a negative impact. The results emphasize the
importance of developing renewable energy and enhancing economic
complexity in Iran. These two strategies not only strengthen economic growth
but can also reduce environmental damage and the country’s reliance on fossil
fuel resources.

Research Question

How do renewable energy consumption and economic complexity affect Iran's
economic growth, and what is the pattern (asymmetric and nonlinear) of their
impact?

Methods and Materials

This study utilizes annual time series data spanning from 1995 to 2022. The
key variables include real gross domestic product (RGDP), renewable energy
consumption (REC), economic complexity index (ECI), labor force (L), gross
capital formation (RGCF), and carbon dioxide emissions (CO2). The
econometric model is built on an augmented Cobb-Douglas production
function and implemented using the Nonlinear Autoregressive Distributed
Lag (NARDL) approach. This method allows the decomposition of positive
and negative shocks in explanatory variables and assesses their separate
effects on economic growth. The asymmetric nature of the model provides
more precise insights into how increases and decreases in renewable energy
and complexity impact the economy. The findings are based on rigorous
testing for stationarity, cointegration, and dynamic adjustment mechanisms.

Results and Discussion

The empirical findings confirm the asymmetric effects of renewable energy
consumption and economic complexity on economic growth in Iran. In the
short term, positive shocks in renewable energy consumption have a
statistically significant and favorable impact on growth, while negative shocks
show weaker and sometimes statistically insignificant effects. Similarly,
positive changes in the economic complexity index lead to higher economic
growth, whereas negative deviations exert milder negative influences. In the
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long run, both renewable energy and economic complexity maintain strong
and positive relationships with economic growth. An increase in renewable
energy consumption improves sustainability by promoting green technologies
and reducing fossil fuel dependency. Enhanced economic complexity fosters
innovation, diversification of exports, and technological advancement, all
contributing to a more resilient economic structure. Other control variables
such as gross capital formation and labor force also demonstrate expected
positive effects, reinforcing their roles as traditional growth factors. In
contrast, CO2 emissions exhibit a significant negative relationship with
economic growth, highlighting the economic costs of environmental
degradation. These results suggest that the direction and magnitude of shocks
in energy and complexity matter significantly, supporting the adoption of
targeted policies to stimulate positive developments in these areas while
mitigating potential adverse shocks.

Conclusion

This study highlights the critical roles of renewable energy consumption and
economic complexity in shaping Iran’s economic growth trajectory. The use
of the NARDL model enabled the identification of asymmetric responses to
positive and negative shocks in both variables. The findings indicate that
increases in renewable energy use and complexity drive economic growth,
while their reductions have more limited adverse impacts. The results
emphasize the importance of integrated economic and energy policies aimed
at expanding renewable energy infrastructure and enhancing technological
capabilities. Such strategies not only strengthen economic resilience and
sustainability but also support environmental objectives by curbing carbon
emissions and reducing fossil fuel reliance. Promoting innovation, investing
in renewable sectors, and fostering complex economic activities can thus serve
as complementary pillars for sustainable development in Iran.
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1. Bayesian Vector Autoregression- BVAR
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1. Autoregressive Distributed Lag- ARDL



VE ¥ Ol | AF oyled | YF Jlo | @lasdl asliiag sy | YVA

(SN - lo o gla e &S ol 0T 51 S 2 rmen 3l dal s tals Lo )
a5 b ls ol Ay (6l gre 5 Sote I Se ity 3 33 (6555 5 Jlans
Al ana g by 5387 ol 5o ST (51 e 5 g Sl 0 5Y casllle S 4

Ot ssbasl Wiy 1) iy o slacs3 gl Sh OFAA) 01 es 5 w6
O G Gl e 53 il Bl des s &K cde dib 3 Lnls OLES 5 s e gy p
L g oas ad g (SN 6550 dytidad Sss so e it IS b
o33 2T el b (e Glags il mle ¢l A 55 Ay (slags3
Sl plhe sl o 5 45 A4S et 5 Lpd e g3ladl Ad) el (b S
Ll Sl iy b ple bawlie 5o Ay p ool 55 S pdides
(223 013 Sy sl s ) ool 6550 5 S &l

2 bbdes (6551 O eae 45T iyl oo Ol (VP 0) OIS 5 Cduil 03l ae
Sl e 5o 93405 (gylslae 5 Cie S ON ) (glamdl Uiy g 5lL (galamsl ol
o s (551 B e Sl 53 51 giie STl (g3l oy iyt
.::;@)ﬁfgaLAJE\MJ

e dhe g laesls ¥
Laosls N-Y
oAl g fels &8 Sl odd oslazal a¥Le Sloj (6w sbresls (gl andllas s
5 g3kl S o ¢ pds it (slags3 il a8 (558 Carlo ! ily Sl
4S5 RGDP .ol VFe) GYVE o 095 5 039 " S ST (g5 Lzt Ol 5
ol SV 5 el (3laml Ly 1 o 5 03 ((aSls L) mdly s Lallil
el o (5,8 o3I YN s

58 S5 0T B bl g s en s pdibidas slais il O s REC
5l SV Sl eslinul b s sd o 5,5 o3Il (g (5 o0 Osab a8 L g Sl (gL

1. real Gross Domestic product
2. Capital

3. total labor force

4. CO2 emission



WA B GL sl 5 (p2as

505 (YY) TOE 5 ore (YY) TOLSer 5 el 5 (YHYF) N0
S 4l W RGCF ayle v J 287 e (6l dime ) ) 53,505 SVae 5 (Y+19) 7 55 3
5 Sl o o3lial alo (gl Podled &S5 Ol 4 YoV e b HYs 4 dly el
Losls aen . Jled Coma L 5 0 S ST (63 5Ll O e 51 Sl J 287 (sla it ol
b glaosts oS S salasil S tomy 65 5 Sl okd il 7 Sl &S

el ol ] el ¢ oLzl j.l:}r.:.a

28 Jde Y=Y
5D Ly Jde Sl galail ddy 5 pdididend (6551 e o daly (cs Gl
(el o o3l (YAVD) M54
Y=F(G(K,E) L,A) )
ool gl g Ly Jks 4Bl a5 oS

Y =(K, L) = F(K,LA)
5358 oo yain RGCF LK (ol #8ly W 55 Olaa L RGDP stias 0L Y 0T 5
S o 5 s ko (Sl O e (sla ke 038 LI L Sl LIS (55,5 JS'L
o3Lizal L (Y YY) (Ooladl 5 (g 00 allie b 57 ol 87 eS| (65 ,Lasl 5 (gLl
armean 3 Sl 505 (6 g 1Sl 0 w3L51 Juo 4 (VA0F) g Ly Jka
AS o e 48 358 o Juke 5l Y a5 i358T i 43 B o
4 Oy b Ll b o 2131 S ammn (S5 T c(solasil iy gl ol n 3
Loy e oS 5 0alg 03 3 sd o i sSan Lg) pl il T3 I gadtie peban
S5 o s sl S domy Sla e 55,5 5555 5 ki Sladaw s b pm
Olayor Zonl 33 oS 555 0 pale (Jobo 4y e (S 0enSTI6s HLASH 5y dydy o

1. Dirma

2. Yasmeen

3. Mighri & AlSaggaf

4, Khatun& Afroze

5. proxy

6. World Development Indicators- WDI
7. https://atlas.cid.harvard.edu

8. Berndt & Wood

9. Environmental Kuznets Curve-EKC



https://atlas.cid.harvard.edu/

VE ¥ Ol | 4% o led | YF Jlo | oolasdl asliiag sy | Ve

Ll (galaml wy Jhows 55 1y aeelons 5 5 okl il 518 ( 58 5 ol se
-

od by bl 28 Il W5 bl e ol e ol
Sl e 53 (LS s 5 (K) alw gz lreslg » osdle .ol
e 5y cpl S blods 6Ll Je @ (ECI) (oslassl Saoms 5 (RE) pdibiow
Tl Ol BB 5O e 4 (olgtiy

Y = F(G(K, REC), L, A, ECI, CO,)
23 &S Sl pliides sl edules (IS (655 b= 4 REC (e ol s

A Sy Sl e bl (pl 598 o LS Ik A ) g0 Ol ety L Sl

3550 (Y) dislas Culg 53 5ol Sinlen 51 oo Sladllas b g Sl Jls, 45 (58

15,8 oo 5 5 ol

RGDP= f(RGCF,REC,ECI,L,CO2) ")
35 Fabl g5 oo 4 0l5 e 1 (F) dslas

(RGDP), = f(RGCFE,RECE ECI! 1P,C02¢) = )

RGCF“,RECE,ECIZ,COZB,LtP
REC U awslie ;5 RGDP (gla 2iS sdas Olid s s 4P sY 5 B @ O j5 &S

xz.a L 4 ECI,RGCF

R 25 Do 4 b & S 4 Ol 15 (F) dslae 55 g St
S
In(RGDP); = aInRGCF; +BInREC; + yIn ECI, + (f)

0InCO2; + plnL; + &
Ll Bolar glas dhax Olan & (F) dslas s

1. Augmented Cobb-Douglas production function



VI [ WL 5 (psas

Sl 0l oslizal | Lot o s sbaais b S S 3 e I Shasn pl 5o
Sylse tagh opl ys st b s Gaiis b s S 5 Jde Sl eslinal s
Sl San @3laBl oy 5 pldidoy lagisl Wl s ize Sl

o3lizal 53 EalST L a5l Jle O sieay 0,10 5 oalasl ws 0Ll &) ot
Cte ,5b LBl wsls golasl i » Jslize S5l (SKan il dsdas glacs 1
AL Sglize S doey el 31 56 e ST Ll (See di ) glasl Sty
5 0l sls dnw g b plididow slacs il Gacstlu i) s o i w15
S O ot b 55 Sads b g S5 g5 Joa il axbls hte b e
J:x,;4\?!4?1)‘};;.#6%@6&}@o\ﬁx).ufdra\;\,u;lw
e,y gyl Q\mjdjl.ar.ij».? daze SlaSS 45 54 Jdsa ol ) slasl

Wbe gla e omen dad o Ol (ool (o jite s ) Solanl 5 s e
S e dies odomy 9 (ki Gis Pl gl g (ool j.\w

el o b1y b uite ) SVl s Ol o 8 g5 glaaiby b Sge S,
S o ol O 5 Gl slassli 3 8 s L (salasl us )

b b i LAy b G S, 355 dus Nt
"ol Tokbp 5 slaas b e S 03 e (e (SEBUI oa e OO
b g Ay b S £ 3 Je 5,55 (VA9A) b 5 O ey 5 (Yo 0Y)
O Ul Sl 31 63,8 0 Syl ed sl dizan Co e 93 syls (Y V) TOL IS 5 i
355 Je radnd 33 ST on ASTE oce Al 5 a0l ST 53 sl s iia 1 e Jolpe
5 TS el S S 508 e ST Sl) b S5 Sl b g 5

1. Nonlinear Autoregressive Distributed Lag- NARDL
2. Autoregressive Distributed Lag- ARDL

3. Pesaran

4. Shin



VE ¥ Ol | 4% o led | YF Jlo | oolasdl aslizagpy | VFY

faomn 4125 Ol st b 55 s b g S5 355 ke ol slozel L6
(YVP) 0L 5 oped LS 0 D T R
13 S Gma s 25 O 5
ye = BTx + Bxf + u, ©®)
Ax; = v, )
Syt o5 diad St by e SLgS 5 &SKSE (61 2 BT 9 BT 5 asly e yp S
Ao &S5 (godias Ol Xy 5 el B3las gl Cjle Uy 4SS 1 Ol
WS Sy gl pla .l KX 1
Xe = Xxg +X§ + x5 v
Wl X 53 (e 5 Cute Dkl (S (e §geres (Soulins QLI X 9Xf &
xf = §=1ij+=25-=1max(ij,0) )
Xp = Xhoq Axj = X% min(Ax;,0) @A)
&iw}:p\)‘o,\.:@j:‘5m¢s}p@ﬂﬁ)gfdaﬁ(mf)o\)@jw
Sle s 0,8 pute &7 al gy S5l Je Do b iy Ollanil b5y 6 eyl syl
23 NARDL(P,q) < syl 0T . isls i a8 cdias o Ol ) oS 5 Sk ol 587
sl sl 1,
yt:Z?=1¢jyt_j+Z?=0(9+xt 0 X)) +e (\+)
37 b @ s 4 Sl X Ve @l b s e 0L (] 5P 0T s S
el €~ (0,07) 5 05l 355 156 Sla bl Crises 6] 50 w5 F
e S B RC P PR D MR N - S OF Y IR Py SR PERURT
R P
Ay, =py,_ 1+9Xt1+9 Xt1+211yAyt +Z}I0(+Ax + OV
<pj.‘ij_)+st pft1+2 lyAyt +Z (+Ax + o7 Ax)+£t
AElpSY; = Zl i1 Piep =27 1¢; 10T 58
wo =0y «pd =64 6° Z;o; Ot = ]09]+ (Wl j=1,p—1

j=1,q—forg; ==X .., 67 g=1,,q-1 forpf =-%L. 67

1. Autoregressive Distributed Lag- ARDL
2. Nonlinear Autoregressive Distributed Lag- NARDL



VY [ WL s (p3as

A3 o OLES |y ot b (gl eomaal Sl o & = 3 — (B2 + F7xp) 51
Ll BT = _9_/p)ﬁ+ = _9+/p S Gosb

Ol5sn 1 b0 s 55125 55 e | Jgans Do o Joluto- b 015 0 15 1) olas
O e W) Wslr 3l 0l L3S 52 0T e 5 e Jr fpamee 5
e 50 ol b bl (gl BL i S Dslite Sl (Sas 0 e B 5 Lol
3 8 L 3 Axy s Gl s AT 5 (Y1) O,
Ax, = Z]q=—11 AjAxe_j + v, (Y)
ol sl oK odias 0l BV 0T s o wp~iid(0, X v) oT 45 &
o 1€ Gl Sole (YO F) 0,0 5 s s Sl S b X K L 15 S
s SOk 5 Dol 4Vt
& =Wy +e = W(Axt - Z?:Aj Axt_j) + e, ()
Do S5 KX 1 s K a1 Kewad Xp €4 LS 35 0 4o p V0T j3 o8
el 0 0313 Wslae o 5 457 el (1)

b Sarn 55055 Jdo e Tt el (1)) slae 3 (OF) dslan 2 S0l L
Ll odaT oy by in Jos 8 )55 (slaadd
Ay, = p&_q + 25’;11 YiAye—j + Z?;é(n?Ax;'_j + 1 Ax; ;) 2)
n; = @; —dhjen = @f —dA; g =05 +w sng =05 + w45

OLes 5 b (5 cp) Olo )3 Doke 0B85 ok iy 0,185 pute LT sl
o3liwl O lite Soke Ay ESKalu s Jio 4s 3 93 (gl > Ikl Wlg & ga 3T 51 (Y4 V)
Oolize Sde obS Salus Liw asp 5 ( Higft=p"=p) 45
((DHR: S mf =20 bj=0,.g—1 g\, DHSpemf =mj =m))
b e (5 ey b S 85 55 bt sl Ol Cmlr oLl
0 580l 5 gim Lol sl 1) 650 03T ooy 55 (Y1) O 5 ot «(10) aslaa s
Sl 33,8 I 1, (V48A) o 5L O T Tl i S slowyl 0, liels oke iy alaly &

1. Ordinary Least Squares- OLS
2. Error Correction Model- ECM



VEo Y Ol | A oylad | Y Jlo | o3lad) asliiagsy | VFE

tBDM"&J’J;JLM.\)t°JL‘Td§ﬂ‘Hl=p<0_}:"j’)'>H0=p=0d:‘il"‘)T

) ol 0ols OLiS

oLy, = 15'*(11)3«?;+ + 0‘(L)x{ + e (1)
0~ (L)=X1,6;L ;0%(L) = O LE ¢ p(L) =1 =3P i LE 0T 5 8

ol
ye = At (D)xi + A (D)x; + dL) e, (%)

A= 5 AL =XA =oW)TTeTL)  oT s &
ok =)o (L)

s o 5 OSGI XD 5 X mens (Salus o b SIS aST L il 4
..L'S@V.A\JéblAQTd:wr.\&thmejo)LB.:aUr.Jé;T

+ _vh e _ _<wh Oty
mh _Z] 0 ax Z] 0 Z] 0 0x Z] Ol for h= 0 1-'2-
h_’°°“§mh—>ﬁ 9/p5h—>°°4§m - Bt =— 9/'0,5

b o B0 35 Jua 4 10 dales 358wy Se b ST 058 BTl o
;ﬁ@w% om@‘yjbo,w(»p&,:b&jjéud,
Ay, = pée-1 + Z] 1 Vidyej+ Z 7Tj Ax, j+ e (V)
P55 GBa s L S 835 Jko 4 (10) dslne 3 55 45 5y Soke il 0,15 S
255 n 4D Dda ol S O, puke b (ot 8
Ay, = py;_1 + 0x,_1 + Z] h y]Ayt_] + Z;’ 0 (n*Axt + 17 Ax_j)  OA)

e slaasl L0

b i g bl S5y V-0

23 e (53500 L5 G 3l g (SIS le o a3 g 0L aalllan (sl ke i
Cyan IS 51 pdy ddoed las ) 51 0 s S ol s LEaS Wg, VA ans
S9F Ly \TVA L AYVY JL»JJQ..»laiﬁkésgj@u&jp)&igtszdjﬂ
G oans sl 505l 51 5035 ol e iy L AYAY ans ST 515 Sl 03 505 0 25 | (gb s
Cond s WAL aas 53 35 Jotls Lallib o g ool andl ogllas iy VWAL ans OLL

el 03,53 Ol 3Ll il s by s 3 ol g anbl il



VIO [ WL sl 5 (p3as

Sl S 5L Ol slaml 47 das e OLiS VYA ans (sl Lo FeaaiBe
Sl Jolgo cpl ol 035 4l g0 gz Ol o 5 S Sl o Jo s EVSLo oy o8
DBt g ol sl ys s dle S 55 558, 5 eolel Ad, Ll JialS

Q&‘}JJKQ)QGM}OW&‘MJ?‘MJJL@%)JdﬂJCﬁ'J‘:&sﬂ.&‘J
o.\.’..LTJALgJW‘ .Li:) lej)fu bel«djé\ibju QU:.S}SJJ 6)‘.\?41&,.»}@

!

S5A1 S pan JS 51 pdy s Slash Sl G pae Comd ) Sl g

1.5
1 -W\/_m
0.5

1990
1993
1996
1999
2002
2005
2008

Y10 Jlo culh a4 Jsls Lallil s Y s gl

6E+11
S5E+11
4E+11
3E+11
2E+11
1E+11

0

1990
1993
1996
1999
2002
2005
2008
2011
2014
2017
2020

Guios sasl dsle



VEOF Okl | 4% oyl | Y Jlu | bl asliiag sy | VE5

Y010 Jlo Culh Cnd 4 LU (gl w s ¥ 15 5ad

2E+11

1.5E+11

1E+11

5E+10
0
O < 00 N O O <
O O OO O O «w «
o O oo O O O O O
T = = N &N N &N N

Suis glaasl el

63L4ﬁ|u5Jf§@‘JaiLii 15 gad
0
0.2 2 P F ¥ L p >
N (N [N T )
0.4
-0.6
-0.8
-1
-1.2
-1.4

i glaasl sl

6 Bdas ol opl ol ol B 00 3kl Shomy Lasls ol J= s
B sl Ol el al b s ss e Spste 5 Fedony mlio arn 5 Wle (b il
S5 5 5058 (sosks wsle plaate 53 oy 4 eyl il bl Sy



VEV [ LU 5 (p3as

bl C)yji Y—0
Sl S (So3 (0AAY 51AVA) 03T .l ol sy Sl slagg o ol Tzl
05057 Lwy Suadih 5 Soke o6 S fudod s .23 8 15 enlial 5550 UL
Aol o b 5 ey L S S 355 Jie sladil S

S B 03 el (o b 55 SlaaiBs b S 8555 il S 05T )
I(Y)%u,mpp,a;\u,;;g)I(\))I(~)u\;@uﬁgom6,‘}:6u¢jp
S () 0L 5 Ol sa S 03T 3 VL 5 b slawl S slie |5 sl
bl s en a iz 1)) 5 1) 55 Lle glags jm p gz (YVF) 0L 5 o
s it goles o7 dns oo UL 5. O 93T 5 (SO oty adiy 5 a0 po 3T b n s
..uj;@uudﬁ?yu:,p&ym,uuucb,;

b jeiie Jgl 450 Jo2\S (535 2 S5 Sus Do3l s ) Jsr

. 4x3  P-value Oga3 ol e
bl
10) Ll (+/vr0) (-£/6814) Inredp
1) Ll (v/vrvv) (=VAYY) Inrgef
(V) (X (+/2+40) (=£/4+£V) Inrec
1(v) Ll (+/+4Y) (=Y/vroVv) Inl
IV Ll (+/+eVY) (=Y78+¥7) eci
1(v) (40 (v/veY8) (=£/YAOY) Lnco2

i glaasl Jele

278 e 3,5l s Yo
e g e(s3baBl Sty (ot iy Lt (6551 O e Ol S gy 5 slate &
Sl 55 e ealizal ot o a5 ey b s S 55 Je 51K 65,5
A sl (YY) O 5 et o 5 a8 (Y00 V) 01,8 5 Ol s glatil S 35057
Y 50 ) c!w,;Fa)LnT)\.wd‘ J,.\q—j\c.uT@.Lf@k}Qqq-_,ﬂf.;j}@num‘

1. Augmanted Dickey-Fuller



VE ¥ Ol | 4% o led | YF Jlo | oolasdl asliiag sy | Y FA

gﬁ,uﬂﬁogw..,u{@l,alﬂp,a;)\}&ﬁgﬂpm;;l@u,;w,;
ayls

Ll S O gajl @Y Jor

(Ao )3) lylsbias calizea C)Ja"' il s ol o YL a

F o bl lade
Ao 3N Ao 30 BRI

(Y/VY) = (7/4) (YY) = (%/YY) (V/AY) = (Y/AQ) (Yo/eyyoY)

s glaasl el

obassl (ko Sl e 0,18 pde 3y oy Sl Wy 0905 el ¥ Uil

S o p a0 Ol |y Gdedll 9 Sde 0B S 5 pdididow sl il o yeae
Sdadily 5 ks ol 57 53 ol b OO pe Jilie 4nd 3 5 das 0 OLES |y ) 5
Sdadtil 5 e o6 ST )3 ECH 3REC (gla e 45 das oo LS ¥ J gl S o LB 1,

QJA.\.'J;J [&ER V] aU_,S b)u}' ru\& C}yji @L"a ."JJ.\?

Sl Ozl LT s O ga30 slae el
Sy e ol 5 Sy Sde ol gS i
&/ 0/EVOr
ny a Inrec
(/02 Y0) (v/veeY)
n N LINELY \ZANYE
d d €C1
(v/vvv0) (v/venn)

Gt glaanl dele

Sde s bl s mb E-o
Ly gy e Sais) Sl o pan Sdadly St D1k oS s 0 OLS F g
Sl CAYIVON) 1 INRECE | Sdedids e o b ol Siiie Ol ) (g5l
Ol 5Ll )3 damw 5 5 Ly ol il 5 o REC 53 o 5 45 45,8 8 das oo Ol S
Slsbiae 1l bl 5,05 (EG) 55y 5 i U REC Soe dibs _gite Sl ok puiomet .3 5
ol opl 51 (S 5 Sl (<0702 FAVE) | s INRECT. ;) Sodadids fads o oo oo
INREC, 1,5 a3 St ol b A8 0 oS 1, EG (REC 5 alS o Al o



VIR L s 5 (p3as

i 5 sy o mulie 3 oslizal b 3157 oo OISl By ot 53 5 A OLSS
SR cpl gl Ak 3 1) o3lal Wi (6551 Sose e lp osls o BT
O‘J..:"‘)JL;JLRJB‘W‘}:%—y}gﬁiﬁfﬁ;\)ééw‘ﬁjﬁ%%wdudjf‘g}w
Al o Aol s s (lags 5l 55 5m 55 1 iy 4d b 5 555 8

5355 plal (g phe S bl (5550 e 515 s & S8 Ol e
S35 @D SRIB e 8 AL glaysls o AT (555 4 ol S s
Loy e Sl pdy L G5 S Opan falS Sdaddy )3 e 355
s lslie Sl s J.i.:\.l..xi.,\ed sl il o s ui.hlf Sl s,ls galasl
5 5me dotl slaay a Loyl s 3 b SO gl (15 L Shgs el e sdle
b o oal 3505 5 oM wle o Lol 3 4Kt 4 SVl el 5 gl 5 (el
2 s B A Ol RGCF 4w L;Laifj.ﬁz s pl e 5 5l v.a\ja
Iy Ol eslasl wiy m EG ekl 5> RGCF il 53l 5,05 ekt RGDP
OLSan 5 BB o gl (Y270 " lag OB (o tmg mls cpl o oo hal 3l
5o P 903500 LB 1 Ol 6l OVF ) 0L 5 Sl 031 e 5 (1YAA)
Al s B 1, (0F4) 0L 5 e ST 5 (1740) O, Ken

@3lasl La) 655 p lslias 5 e SISOl ECH s Sote &5 58 ol s
S50 Ol gl sy o las o st S Odedds ECI jate ¢S 55 5 5405 0,
@slasl wiy  golasl S ioms 5 45 O limb OIS ST ol s Cudle sl
5o 3 il Bl Ol anw 5 5 (3lamdl Aiy 4 T 4 B ECH zals .l O !
Sl el b oLl 355 Ol g3laml Ldy il Co e Ll ECI
Slysle & Ot £ 55 G b Sl Dlets s YIS 55 (65T 5 Sl skt 1) Fbantdly
"5 s oWlas b ash s S s 4 i (65518 b Y seame Sl pols
5 B SEECH 530 Sl (Y+Y4) 0,8 5 08 55 (YA 558 (Y41V)

il S e b1y ol Sl 5 ST sla e 1 agls Ol S 53 EG

1. Fan and Hao
2. Zhu and Li
3. Gozgor



VE ¥ Ol | A oyleds | ¥F Jlo | bl aslicagy | Vor

e 31 S ASTT (o3 HLaml 5 lskas 5 ot SILNL Jlé ) 65,5 s LNRGCF
Sy 0l gl Sdeds (gslamsl Al s ylsliase
ARV oU_,S hﬁ‘ﬁ BL @L’b .0-0

NRDL QJA-L-.L:_,A:JJW e15§ b‘j) @lb £ JJJ.>

Jlaz! to, Ll S P
Sl s o
/esoY £/V Y EVY VVA£4AT C
ey —0/0LVNY —V/YYOA* LNRGDP(-1)*
WA Y/FVAVY [ QEVEA LNRGCE(-1)
YIRS Y/AQVYYO /AYYVON LNREC POS(-1)
VAAEY —o/VoYeoY —o /v LNREC_NEG(-1)
/re Y4 0/£+YYYO0 CVVEYE LNL(-1)
YR a Y/VYACAY ARSI ECI_POS(-1)
+/VAYA —+/YVVAVA — /2 YEEEY ECI_NEG(-1)
/YY1 —¥/Y0)4YY —+/YAYAVA CO2(-1)
Sde ol S b

%! £/YVA4\A ARARRLY D(LNRGDP(-1))
C/AYYV AVAREA TR oY D(LNRGCF)
VA Y/EAv 00 Y o/+TVVA D(LNREC_POS)
o/ =Y/ WY — /e VIV D(LNREC_NEG)
JYYYA —V/FAVAY'E — /[ YALAL D(LNREC_NEG(-1))
VIR VN 0/+4+48Y </AYATYY D(LNL)
Jetge YAV YA ALYAR ¢ D(ECI_POS)
EARL Y/AOVVY\ VARERAYY D(ECI_POS(-1))
VixAS: — JAYYVAQ —r/20Y Y D(ECI_NEG)
VYA A ARYACY —+/Y84+:90 D(ECI_NEG(-1))
NI —4/VVVEQ —+/OVAN A D(CO2)
VENN F=+/144¢ 257 ol et S e 0]

ESIEY JUSHY
C/OVY F=A/0AVA M gy e A g 0505

R?*=:124

='R?/24

s glaasl el

1. Breusch-Pagan-Godfrey



VOV | L5l 5 (a5

L 53,03 RGDP (53, » ylsbas 5 oo SIREC )5 oo 5 4 ¢ Sk ol 557 s
03 s o 8l Ol galaml usy (REC dsdsdas las il o me 5o il 58
sskien a3 o EalST ) (oolasl uiy (REC 53 e ob 587 ite &S 5 &K Jilis
23 Sodke ol S 2t S48 LY 5 hsl 0 (ol .LZ)'CJScEC|)>C,.§:»¢§j$'/.\
.M)@L;&Kl)ébw‘-\.&)'cjﬁ)b)‘bRGDPﬁM&)wL&K;\ECI

S5 GYL SLols J 287 5 Ol (6l Doke ol ST 53 iy la (65 51 2 e
5o 55 I g il g0 Douke ol ST 53 O e 2alS 5 ol p3Y 0150 )
SRIB S o Ao 1 6 Gl 5 S e ie S 0yl galasl xn s
e Sl S A8 g3 5Ll 5 lskiae 5 Cote SILNL Jb L5 (55,5 s LNRGCF
213 0l ) de b S (galaml Wiy s lsliae 5

= Far 05375 bty Sleadl s ot 6 358 — 08— iy 055T
O 1y ol S sy pde 50l gai 5 (Smans 5t 3525 ple (5 3368

.MJ‘SA

Sl CnKs O 9050 0I5 503

T T T T
2016 2017 2018 2019 2020

— — CUSUM ———— 5% Significance |

s glaasl el

obw laco g g (6,8 4
O pan 5 @3kl (Sdomy otk 5 0ol DI e Ooda b Shagy ol
b aze Ol bsy dalgy s 5 o lulid 4 (O 5l (gsliaml iy 5 s las )



VE ¥ Ol | A oyled | YF Jlo | bl asliiagyy | VO

Doglite DI,3T ¢ ot 8 ns 5 Slaaiy b g S5 55 Jbe Sl eslial Lot
A ) Doy 5 Daoli ST )5 e 5 e slacS 5d

gfm}@u;slj,\:ﬁdmduﬁ;ugdgm\ujs,m@ow@u
GRSy Dde kil 5 D ol ST 53 (a8 5 )l D)y 4 i Slags S
bt b g s b e S 3s Oyl Jde 03 conlis 457 das e O
S o A

Loy 1658 555 folaban BT Sdaiily 53 Ay dasd Sl e glacS 52
s YL Jedly sdiasplis @Lb' ol sy e lacS sb 4 L Ol 1 (o5l
5 bl SISIES 5d 8 55 95 a (Dol S 3 Sl Il i) Su 5B 53 pdibed
S oy e WS 4i Sl S Sge Olomes Cote ST pd bl (lyls glie b i
S 3yl ealaml wiy 5 Sl 9 ol S s (6 lskas 5 Sl Sl ST (gLl
s (s labme b W 5 5 g 3T e (slacS o oS

Loy 4 15 o Vb (6551 L sl 5 SIS 5 g5 2l 31 oS S o STh Ly
) sl o etlin (S adlllan ol (0 25 glaaly . ST UL oSS0y (5Ll
aib (g3l Sl Kl glag s Lg)\f‘aibﬂ Syls 5 Ol 6l
SOl 5 als pw 35 SIS o pdididas Glag) il e il 3l Ll Ode
Sdadtly 55 (g3laBl iy 35 5 Sl 4 Sawly 58 o ge Wil e QS (59,0
35

465 S5l SSRen ML 5 el o @ 0500 @551 g F Al e
bl sl o5 Sl 525 LS dal g $SGST Dok il 3 I x5 LB
S bl @ mly S 4§ g Ol pledle (I L iles Sk Sauls 2o s
S5 U 5 a0 (I e 5 Jlo b g o 4 S okins DL oS
el Ol G551 S 5 53 s S5 5l e SRl S i

5 Sy SelS 5 b Sl Colem 5 arsy anasd | fube Glasy
o3 iy (S e o (1 y (UL GGy 4] datne bl 5 (3L
(S5 il sbislan; s mis sbeSs GaS e ol )
gl 5 e Dledbl (65518 (s 5Ls 5L i Vb (6,5l L mlio v 5 (61 S ol



Vor | W L5l 5 (p2as

03533 5,1k Y Slyslo Gl plt slge Syl 4 Sealy 2alS a0y
SV gramma Sl 5 wlsls slas)sT s Cusl ) arms 5 Gaios Sl Sules
a5 .S Sl s 55 ASTE L (6551 S 5 4 (idup 55 Sl Fl il o 9 ok
adllas ol 3 0 1) eyl ooy DY guames Dlyolio 5 A 5 Joged 1 L 5
S s o Ol s galaml Wiy il el (gl S da o5 das s OLE
ST 5 solasdl (S omy 213101yl g3lal Ly 5oy 2l age slaol
) Sl e s 5 Soa 0B 587 3 s oo (slacs ) il 0 e ol 31 5wl sld
93 Sobslian 5 Cote S di o (651 O3 e 5 5Ll (S domy Sote S 55

Ayl Ol ol Wiy Sdedids 5 e ol S

él:.a oo
2 il ke

ol Fwlems
201 1 S5 LS (o3lasl asliin gy asldads 4 i S5 5 p e 3 |

ORCID
Fatemeh Sorkhedehi https://orcid.org/0009-0001-4982-3417
Priya Kavianinia https://orcid.org/0009-0005-9835-9779

GL.o

s de slagg Sl JWJ;LU OVFY ). el 0305 00 5 4t do (o, ) e o ds (g 3L
BF-YY FA o Ll VY 095 Ol (65l sleasl

Jolse 5 0y e Slpsle o (W49) . Can g o V)l s 5 sl (ol g0
NNF ¥ Ve ) ol g dmmn g Jlomys (glay 528 53 0T oS cpons

L.S'“‘)J': (W’ﬁb) LS'A:J‘ LQJU &5"?&‘Jﬂj L,é) (.6-\.0:-‘ L:b. w; Léu.Lw thu\a.LG ‘Lf’é:f L)j: LS‘LG:

IV=0F (Y4)0


https://orcid.org/0009-0001-4982-3417
https://orcid.org/0009-0001-4982-3417
https://orcid.org/0009-0005-9835-9779

VE ¥ Ol | 4% o led | YF Jlo | oolasdl aslizagpy | VoF

@3bal o b oy (V) Ll o Sl 5 585 ¢ 3L cOlobu (536 ¢ylidm (5 ol
dr i g i y) (o3l cla_ing Sl sl 5iST (galaml Aiy » (S5 gl s
BF-YY gl o jless YF Jlo (bl

A A 5 e (g3l Sy @l s () sodns (sikosm! 5 0 e
AYY-\y Py cJu c(}wjg:amfd\.w GJJLAC‘.;/L;[&JJA‘}} U‘J.’.‘ é:-‘:

5 sl ;J:’_&:ﬂ OFY) 0l e ca.l:.ig;nl: 3 Loy (owdas b s Ol by (gdrw

(s3bal wlim gl Ol ookl goesls al o ae Jdod 1 hed 6551 o s
NOO-VAA AB(YY)

Loy ey o (Slacs 3l gLl ST (s r (IFAA) cdesma ¢ o8 5 (o o Slins ounl ol (6
AFAIFVUYD) A ((oaleadl anw 5 5 iy (sla a3 .0 ) (solasl

Ll (Slacss 51 o e BB (WA4) L m dame IS 51b 5 S UL S ey 5 sk 03 SIS
VO oy Sl g olazl D-8 oSl gl 58T (ol wiy AL Ldes 5 s
Ar—VA(Y)

s o (6551 3 e s el (0YR4) L 6 8751 5 05 ¢ o (it pdamn ¢ o S
FV-XY (P)YY “;.Mg,'@,uwy,&"}f,za Ol 53 (g3lassl iy

dr g el oolasl Sdoms Latls dal, (0¥A0) DU i 5 deses e o3l (J gime
MI-FABY 0 ,less OB o33 ¢ 65La3] Coliioes damm 55 = 53 g 43l w35 (Slay 5287

References

Al-Darraji, Harith Hadi Mohammed, Bakir, Amir, (2020), The Impact of
Renewable Energy Investment on Economic Growth; Journal of Social
Sciences (COES&RJJSS), Vol.9, No.2, pp:234-248;
https://doi.org/10.25255/jss.2020.9.2.234.248.

Avyazi Shiler, S., Atrakar Roshan, S., & Safarzadeh, E. (2023). The impact of
renewable and non-renewable energy consumption on economic growth
and the environment: A comparison between oil and non-oil
countries. Iranian Journal of Energy Economics, 12(48), 31-56. [In
Persian].

Azlina, A. A, Law, S. H., & Nik Mustapha, N. H. (2014). Dynamic linkages
among transport energy consumption, income and CO2 emission in
Malaysia. Energy Policy, 73, 598-606.
https://doi.org/https://doi.org/10.1016/j.enpol.2014.05.046

Bahrami, J., & Hassanpour Karsalari, Y. (2017). The complexity of Iran’s non-oil
exports and its determinants in developing countries. Commercial
Research Journal, 10(36), 1-14. [In Persian]


https://doi.org/https:/doi.org/10.1016/j.enpol.2014.05.046

V00 | W L5l 5 (p3as

Baz, K., Cheng, J., Xu, D., Abbas, K., Ali, I., Ali, H., & Fang, C. (2021).
Asymmetric impact of fossil fuel and renewable energy consumption on
economic growth: A nonlinear technique. Energy, 226, 120357.
https://doi.org/https://doi.org/10.1016/j.energy.2021.120357

Bhuiyan MA, Zhang Q, Khare V, Mikhaylov A, Pinter G and Huang X ,(2022),
Renewable Energy Consumption and Economic Growth Nexus—A
Systematic Literature Review. Front. Environ. Sci. 10:878394. doi:
10.3389/fenvs.2022.878394.

Bustos, S., Gomez, C., Hausmann, R., & Hidalgo, C. A. (2012). The Dynamics
of Nestedness Predicts the Evolution of Industrial Ecosystems. PLOS
ONE, 7(11), e49393. https://doi.org/10.1371/journal.pone.0049393 .

Berndt, E. R., & Wood, D. O. (1975). Technology, prices, and the derived demand
for energy. The Review of Economics and Statistics, 57(3), 259-268.
https://doi.org/10.2307/1923910.

Chavez, J. C., Mosqueda, M. T., & GoOmez-Zaldivar, M. (2017). Economic
Complexity and Regional Growth Performance: Evidence from the
Mexican Economy. The Review of Regional Studies, 47(2), 201-219.
https://EconPapers.repec.org/RePEc:rre:publsh:v47:y:2017:i:2:p:201-219

Cristelli, M., Tacchella, A., & Pietronero, L. (2015). The Heterogeneous
Dynamics of Economic Complexity. PLOS ONE, 10(2),
https://EconPapers.repec.org/RePEc:plo:pone00:0117174

De Cunzo, F., Petri, A., Zaccaria, A., & Shardella, A. (2022). The trickle-down
from environmental innovation to productive complexity. Scientific
report,vol12 http://mwww.nature.com/scientificreports.

Dirma, V., Neverauskiene,” L.O., Tvaronavi'ciene, M., = Danilevi'ciene, 1.,
Tamosi ~unien e, R. * The Impact of Renewable Energy Development
on Economic Growth. Energies 2024, 17, 6328. https://
doi.org/10.3390/en17246328.

Dogan Eyup, Buket Altinoz, Mara Madaleno, Dilvin Taskin (2020). The impact
of renewable energy consumption to economic growth: A replication and
extension of Inglesi-Lotz  (2016). Energy  Economics. 0),
https://doi.org/10.1016/j.eneco.2020.104866. 273, 111146.
https://doi.org/https://doi.org/10.1016/j.jenvman.2020.111146 .

Fan, W., Hao, Y. (2020). An empirical research on the relationship amongst
renewable energy consumption, economic growth and foreign direct
investment in China. Renew. Energy 146(C),598-609.

Fan, W., & Hao, Y. (2020). Renewable energy consumption and economic
growth: Evidence from China. Renewable Energy.

Fang, Y. (2011). Economic welfare impacts from renewable energy consumption:
The China experience. Renewable and Sustainable Energy Reviews, 15(9),
5120-5128. https://doi.org/https://doi.org/10.1016/j.rser.2011.

Gao, J., & Zhou, T. (2018). Quantifying China’s regional economic complexity.
Physica A: Statistical Mechanics and its Applications, 492, 1591-1603.
https://doi.org/https://doi.org/10.1016/j.physa.2017.11.084.


https://doi.org/https:/doi.org/10.1016/j.energy.2021.120357
https://doi.org/10.1371/journal.pone.0049393
https://econpapers.repec.org/RePEc:rre:publsh:v47:y:2017:i:2:p:201-219
https://econpapers.repec.org/RePEc:plo:pone00:0117174
http://www.nature.com/scientificreports
https://doi.org/10.1016/j.eneco.2020.104866
https://doi.org/https:/doi.org/10.1016/j.jenvman.2020.111146
https://doi.org/https:/doi.org/10.1016/j.rser.2011.07.044
https://doi.org/https:/doi.org/10.1016/j.rser.2011.07.044
https://doi.org/https:/doi.org/10.1016/j.rser.2011.07.044
https://doi.org/https:/doi.org/10.1016/j.physa.2017.11.084

VE ¥ Ol | AW oyleds | Y8 Jlu | @ladl aslizagy | VoS

Gha’ed Ebrahim, Dehghani, A., & Fattahi, M. (2019). Examining the impact of
different types of renewable energy on Iran’s economic growth. Economic
Growth and Development Research, 9(35), 137-148. [In Persian]

Gozgor, G. (2018). A new approach to the renewable energy-growth nexus:
evidence from the USA. Environmental Science and Pollution Research,
25(17), 16590-16600. https://doi.org/10.1007/s11356-018-1858-9

Hartmann, D., Guevara, M. R., Jara-Figueroa, C., Aristaran, M., & Hidalgo, C.
A. (2017). Linking Economic Complexity, Institutions, and Income
Inequality. World Development, 93, 75-93.
https://doi.org/https://doi.org/10.1016/j.worlddev.2016.12.020

Hartmann, D., Jara-Figueroa, C., Guevara, M., Simoes, A., & Hidalgo, C. e. A.
(2017). The structural constraints of income inequality in Latin America.
https://EconPapers.repec.org/RePEc:arx:papers:1701.03770

Hausmann, R., Hidalgo, C.A. (2010). Country Diversification, Product Ubiquity,
and Economic Divergence.

Hausmann, R., Hidalgo, C.A., Bustos, S., Coscia, M., Chung, S., Jemenez, J.,
Simoes, A., Yidirim,. (2011). The Atlas of Economic Complexity. MIT
Press, Cambridge.

Hausmann, R., Hidalgo, C.A., Bustos, S., Coscia, M., Simoes, A., Yildirim, M.A.
(2014). The Atlas of 1005Economic Complexity: Mapping Paths To
Prosperit.

Hausmann, R., Hwang, J., & Rodrik, D. (2007). What you export matters. Journal
of Economic Growth, 12(1), 1-25. https://doi.org/10.1007/s10887-006-
9009-4

Hidalgo, C. A., Hausmann, R., & Dasgupta, P. S. (2009). The Building Blocks of
Economic Complexity. Proceedings of the National Academy of Sciences
of the United States of America, 106(26), 10570-10575.
http://www.jstor.org/stable/40483593

Hidalgo, C. A., Klinger, B., Barabasi, A. L., & Hausmann, R. (2007). The Product
Space Conditions the Development of Nations. Science, 317(5-£AY (AYY
. £AYhttp://www.jstor.org/stable/20037448

Javaheri Bakhtiari, S., Ghaderi, S., Ghamashi Niko, & Amani, R. (2024). The
impact of economic complexity and ecological footprint on economic
growth in OPEC countries. Economic Research (Growth and Sustainable
Development), 24(1), 27-56. [In Persian]

Kargar Dehbidi, N., Ghorbanian, E., & Tarazkar, M. H. (2020). The impact of
renewable and non-renewable energy consumption on economic growth in
D-8 Islamic countries. Modern Economics and Trade, 15(2), 67-90. [In
Persian]

Karimi, M. S., Soheili, K., & Barzegari, S. (2020). The relationship between
renewable energy consumption and economic growth in
Iran. Environmental Science and Technology, 22(6), 31-47. [In Persian]

Kemeny, T., & Storper, M. (2015). Is Specialization Good for Regional Economic
Development? Regional Studies, 49(6), 1003-1018.
https://EconPapers.repec.org/RePEc:taf:regstd:v:49:y:2015:i:6:p:1003-
1018


https://doi.org/10.1007/s11356-018-1858-9
https://doi.org/https:/doi.org/10.1016/j.worlddev.2016.12.020
https://econpapers.repec.org/RePEc:arx:papers:1701.03770
https://doi.org/10.1007/s10887-006-9009-4
https://doi.org/10.1007/s10887-006-9009-4
http://www.jstor.org/stable/40483593
http://www.jstor.org/stable/20037448
https://econpapers.repec.org/RePEc:taf:regstd:v:49:y:2015:i:6:p:1003-1018
https://econpapers.repec.org/RePEc:taf:regstd:v:49:y:2015:i:6:p:1003-1018

VOV | B L5l 5 (p3as

Kraft, J., & Kraft, A. (1978). On the Relationship Between Energy and GNP. The
Journal of Energy and  Development, 3(2), 401-403.
http://www jstor.org/stable/24806805

Lapatinas, A. (2019). The effect of the Internet on economic sophistication: An
empirical ~ analysis. ~ Economics  Letters,  174(C),  35-38.
https://EconPapers.repec.org/RePEc:eee:ecolet:v:174:y:2019:i:c:p:35-38

Laverde-Rojas, H., Guevara-Fletcher, D. A., & Camacho-Murillo, A. (2021).
Economic growth, economic complexity, and carbon dioxide emissions:
The case of Colombia. Heliyon, 7(6), e07188.
https://doi.org/https://doi.org/10.1016/j.heliyon.2021.e07188

Lo Turco, A., & Maggioni, D. (2022). The knowledge and skill content of
production ~ complexity.  Research  Policy, 51(8), 104059.
https://doi.org/https://doi.org/10.1016/j.respol.2020.104059

Lybbert, T., & Xu, M. (2022). Innovation-adjusted economic complexity and
growth: Do patent flows reveal enhanced economic capabilities? Review

of Development Economics, 26(1), 442-483.
https://EconPapers.repec.org/RePECc:bla:rdevec:v:26:y:2022:i:1:p:442-
483

Mighri, Z., & AlSaggaf, M. 1.(2022). Asymmetric impacts of renewable energy
consumption and economic complexity on economic growth in Saudi
Arabia: Evidence from the NARDL model [Preprint]. Research Square.
https://doi.org/10.21203/rs.3.rs-1594202/v1

Mostoulizadeh, S. M., & Salimi, L. (2020). The relationship between the
economic complexity index and the development index in developed and
developing countries. Economic Research, 55(4), 853-886. [In Persian]

Ocal, O., & Aslan, A. (2013). Renewable energy consumption—economic growth
nexus in Turkey. Renewable and Sustainable Energy Reviews, 28, 494-
499, https://doi.org/https://doi.org/10.1016/j.rser.2013.08.036

Pao, H.-T., & Fu, H.-C. (2013). Renewable energy, non-renewable energy and
economic growth in Brazil. Renewable and Sustainable Energy Reviews,
25, 381-392. https://doi.org/https://doi.org/10.1016/j.rser.2013.05.004

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds Testing Approaches to
the Analysis of Level Relationships. Journal of Applied Econometrics,
16(3), 289-326. http://www.jstor.org/stable/2678547

Pesaran, M. H., Shin, Y. (1998). An autoregressive distributed lag modelling
approach to cointegration analysis. In S. Strom (Ed.), Econometrics and
economic theory: The Ragnar Frisch Centennial Symposium, Econometric
Society Monographs (pp. 371-413). Cambridge: Cambridge University
Pres

Poncet, S., de Waldemar, F.S. (2013). Economic complexity and growth.

Raf’at, M., & Ahmadi, S. (2022). The effect of the economic complexity index
on Iran’s GDP level. Economic Research, 23(3), 107-132. [In Persian]

Saeidi, R., Nasabian, S., Moghaddasi, R., & Damankeshideh, M. (2022).
Economic complexity and fossil energy consumption: An empirical
analysis based on data from Iranian provinces.Economic Research
Journal, 22(85), 155-188. [In Persian]


http://www.jstor.org/stable/24806805
https://econpapers.repec.org/RePEc:eee:ecolet:v:174:y:2019:i:c:p:35-38
https://doi.org/https:/doi.org/10.1016/j.respol.2020.104059
https://econpapers.repec.org/RePEc:bla:rdevec:v:26:y:2022:i:1:p:442-483
https://econpapers.repec.org/RePEc:bla:rdevec:v:26:y:2022:i:1:p:442-483
https://doi.org/10.21203/rs.3.rs-1594202/v1
https://doi.org/https:/doi.org/10.1016/j.rser.2013.08.036
https://doi.org/https:/doi.org/10.1016/j.rser.2013.05.004
http://www.jstor.org/stable/2678547

VE ¥ Ol | AF o led | YE Jlo | bl asliiag sy | YOA

Shin, Y., Yu, B., & Greenwood-Nimmo, M. (2014). Modelling Asymmetric
Cointegration and Dynamic Multipliers in a Nonlinear ARDL Framework.
In R. C. Sickles & W. C. Horrace (Eds.), Festschrift in Honor of Peter
Schmidt: Econometric Methods and Applications (pp. 281-314). Springer
New York. https://doi.org/10.1007/978-1-4899-8008-3_9.

Strielkowski, W, Civin, L, Tarkhanova, E, Tvaronavi ciene, M, * Petrenko, Y.
Renewable Energy in the Sustainable Development of Electrical Power
Sector; A Review. Energies 2021, 14, 8240. https://doi.org/
10.3390/en14248240.

Solow, R. M. (1956). A contribution to the theory of economic growth. Quarterly
Journal of Economics, 70(1), 65-94. https://doi.org/10.2307/1884513.

Tahami Pour, M., Abedi, S., Karimi Baba Ahmadi, R., & Ebrahimi Zadeh, M.
(2016). Investigating the impact of renewable energies on Iran’s real per
capita economic growth. Iranian Journal of Energy Economics, 5(19), 53-
77. [In Persian]

Tiwari, A. K. (2014). The asymmetric Granger-causality analysis between energy
consumption and income in the United States. Renewable and Sustainable
Energy Reviews, 36, 362-369.
https://doi.org/https://doi.org/10.1016/j.rser.2014.04.066 .

Udeogu, E., Roy-Mukherijee, S., & Amakom, U. (2021). Does Increasing Product
Complexity and Diversity Cause Economic Growth in the Long-Run? A
GMM Panel VAR Evidence. SAGE Open, 11(3), 21582440211032918.
https://doi.org/10.1177/21582440211032918 .

Yildirim, E., Sarag, S., & Aslan, A. (2012). Energy consumption and economic
growth in the USA: Evidence from renewable energy. Renewable and
Sustainable Energy Reviews, 16(9), 6770-6774.
https://doi.org/https://doi.org/10.1016/j.rser.2012.09.004 .

Yasmeen, Humaira & Tan, Qingmei & Zameer, Hashim & Vo, Xuan Vinh &
Shahbaz, Muhammad, 2021. Discovering the relationship between natural
resources, energy consumption, gross capital formation with economic
growth: Can lower financial openness change the curse into
blessing, Resources Policy, Elsevier, vol. 71(C).

Zhu, S., & Li, R. (2020). Economic complexity and economic growth: Evidence
from cross-country panel data. Applied Economics.

NOA-YYF ((AY) chL;JLA.:;/uL;f.Aj;J NARDL Ju. g’_gv' u}’_'-)lg- BE) [)ljil sl Ay g ¢slaz| ;%

o)e
M Journal of Economic Research is licensed under a Creative Commons

Attribution-NonCommercial 4.0 International License.


https://doi.org/10.1007/978-1-4899-8008-3_9
https://doi.org/https:/doi.org/10.1016/j.rser.2014.04.066
https://doi.org/10.1177/21582440211032918
https://doi.org/https:/doi.org/10.1016/j.rser.2012.09.004
https://ideas.repec.org/a/eee/jrpoli/v71y2021ics0301420721000301.html
https://ideas.repec.org/a/eee/jrpoli/v71y2021ics0301420721000301.html
https://ideas.repec.org/a/eee/jrpoli/v71y2021ics0301420721000301.html
https://ideas.repec.org/a/eee/jrpoli/v71y2021ics0301420721000301.html
https://ideas.repec.org/s/eee/jrpoli.html

