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Abstract :

This study aims to examine the impact of renewable energy on economic growth in a number
of North African countries during the period from 1990 to 2021, To achieve this objective, the
research adopts a panel data approach, employing a fixed-effects model to estimate the
relationship between renewable energy consumption and economic growth, The results indicate
a positive and statistically significant relationship between renewable energy and economic
growth, highlighting the importance of promoting clean energy sources as a driver of economic
development. The study recommends investing in renewable energy infrastructure and adopting
incentive-based policies to expand the use of renewable energy and support sustainable
economic growth,

Keywords : Renewable energy, Economic growth, Static panel model, North African countries.
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¢t piall o QB s e 5y
Clild) & Aaadle 055 Y B S il puadis Glins) 8 daasll) ilill) z3le el -
¢Aualil) a3l Jedlud) ol dualaddll
() (galai®¥) gailly alohall Hodat Jie aSHN Cus e dama JSLie duhy e -
(188187 cilaiall 2016
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:dga gll) i) Jalal Ll zaladlf .2
Lo gl lilul) = dlaig 8L Zomsll) Ll 2 3l 2 Lot Am gl i) 2 3l (e (e i Sllia
Sl
Zilal G ) oSlaadl Ao gll) lilud) by andis : oSkl dasll) clilbul) il 1.2
P Al
Lol (e z3saill 138 22y :(Pooled Regression Model-PRM) el Jlaai¥) zigai L1.1.2
niail) il e Al c leleall paan o Gali) d Cua padaall Laia3l) el 7 3l
o deant cipala) Al Al salely cdilaill 8 a3l) 530 Jleal iy Las cdiliad]
Yie = a + YBXe + g 1 AUl AL aneaill jlaaty) #dea
pde (i i Aalall (grrall Clayall Ayl aladials 2 3sail 13a #3saill i g
Al Sl o Gl adalzall (o £o3jh DR dsas
Jalas Y dnl) 5 2 3 ga3 gy 1(Fixed Effects Model-FEM) A&l c,ilil) zagas .2.1.2
Jalas DY de sene < Laadl DA (e @lldg B e Laadate il de sane JS sl
Yie = o + XX + g 1l ddl o clal) pe AT dogene (o iline bl
S a3l g pa ok Y Al dad (0) o pdaie ISV OF ) Al @bl sede i
o Gral) Cilayall Bk alasinls 3kl (e ol 138 i gy (AT ) degana (ya CaB
Gl piia zy8 Cus o Last Squares Dummy Variable-LSDV) & iyl daaay Cilpaia JIA2)
JKo vay cclyuatiall oda Zhal 2 ((N=T)ladae alug cGleganadl (A Jidi daag
Yie = g + XogDq + XPXi + &t 1 LS zisa
Ao gane IS g il adakall A 0y + YogDy sl iy Gas
dal) it z3sa1 8 :(Random Effects Model-REM) dudlgdiall eyl zigai .3.1.2
oyl ade g = dgaill 138 daiay il Jajd ggd dyedaall cilaaliall paead Uadll il il (e oY
b Ll dina L) 78 8 duadaiall laaliall (e degena IS (15 DLl gag pae IS
Al Bl 2 3gai sl e Y dagydll o3 gaa) DA dlla
DY Pl ke b Hlpde i€ aadll Jalew 33h Cagas ddlpiiall clyilill 2350

1) Axeall 2ah Adlsdall il 2350 o aa3 Gy o = P+ v

49



i) LBliag Julad ciaal) Lagia 1 AN Juad

itV § peaiall duadadall lilall & Uadd) as e v Cus Ve =+ XPX e + v + &
gasall @lai s dalse () asad Ally saraal)l el 558 Pla Slly deganse JSI 45l
(Generalized Least Squares-GLS) desxall (g3l cilasyall dyh aladinls - 3gaill 138 yads 2
(170-169 cilaieall 2023 ¢l slec)

Aagll) clibud) Ml o ddaliall cflad) .3

t Y b ladl g el cpdad jlasl 1.3

LOLS Lalall (gyral) cilasyall dapla o aaing Jalls e 52 ananill 23501 1 Hy
Gyl @3 (gyraall lasyall dissha prdias by ¢ Jaadl) s dnlll bl o3 230wl + Hy
LSDVaaasl

;A0 Aobaall Gy cpundgaill G A3aall F Adlas) dad Cles 2

QU F dall clayy 3pasd as

_ (Rfg —RE) ~ (N —1)
F_(1—R,%E)+(NT—N—K) FIN=1,NT =N)

Dlaa¥l z3saill aoaill Jales S RZ; cAulill clyilill 2 3sal aatll Jaolew g8 REp  Gaas
el
it Gl Al Qg carad) Gpdll (i dgeanall dail) (o JB Ailgaall dal) culS 1Y -

P DA PP PR Yl R PR S

amaatl) laaiyly Auilpdall of AN cfpilll Gu AEal LM Breusch pagan kas) 2.3
SIS diag b

OLS. dule JI (gyreall lasyal) Gy pains Jllg chuad¥) g asaaill Jlaail) #3503 Hy

Y] sa Aledall of A3l il Ell 2 3sai s Hy

Jin Jull 0.05 damsyal) il (se JE( P-value) SLadY dflasV) dilaasy) dadll culS 13

Gl Ll Cangl Lan oDl s dutlsiall of ) i) 390 o (e s (A Al A )

Ailpdall of Al Bl 2 3 ALz 3gail) Lagdl Adyral (lassgla las)

Pk LS g i el sAulgdally AnUN Sl o AR Glewgla JLad) .3.3
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.GLS%hanrn JI (gyuall Claspall Ayl alaiiod o diag e sa Adlgdall <yl 235030 Hyg
3 () Cilasall Ayl Gaudat iy ey Allad) sda & el sa Al Bl #3500t Hy
. LSDV diaasll <ol yuaiall
pll) dapally oay
H = (aLspy — ayce)'[Var(aspy) — Var(@yee)] ™ (ALspy — amce)
5 spbae caanl) Bl Bl £ 3gas ity Autlpdal) il 230 (=i H > X500 gy 1
(120-119 claiall 2025 (ol
\giddliag i) Jalad 1 U Caasal
L) pan &5 O ded (ol Daalal) Byo0ll JaSs ) LpnsleV ) BUS e Gansall 138 ey
aedl luan Gl g i) Al o)) (YYD agdy o) el pud o Ugie 3 i clellany
g pad) salall Ao b ,il ey dabiaal) el patall (28
Aglilaty i) (e 1 JsY) callaal)
e Lay Lebdang il mje o Cus dlgren o0 Al Cliball didee daayi calladll 13 Jiay
g paal) ALl i ac by il il
ptiall Aaagl Jaladl) 1
S el s o) Jlall) a5 12-2 J g

Variable Mean std. dev. Min Max Observations
1 GDP overall 7.763649 .5235452 6.434273 8.715174 N = 128
between .2945456 7.369216 8.006605 n = 4
within .4566392 6.828706 8.644362 T = 32
1 REC overall -.8256409 1.564168 —-3.912023 1.442202 N = 128
between 1.624663 -2.794005 .7359314 n = 4
within .6718536 —2.1442 -7825395 T = 32
1k overall 3.17685 .2505249 2.5214 3.770153 N = 128
between .2114696 2.912686 3.413312 n = 4
within -1701738 2.785564 3.571005 T = 32

Statal 7zslin clajie Ao alac¥h Ll slac) (e 1 juaall

tsbh Lo oSkl Jsanll (PUa e Jaadls
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0.29 (ssbw betweendsl) e il o Jea¥) Asall w5l e )il Cuail ducily o
Aaall 2l e LAl Cueal e 4iey 0.45 (sl withingesl) e sl e B
Ol e i Jleal)

ol (e real 0.67  (golew Withinge)l) yie il o ity saaaial) iUl duall o
Jodll e i Badaial) Ul diag ¢1.62 (g5lew betweendsdll e

e sl e ST 0.21 ol between sl e Ll oF culill Ll )} dcalls @
Jo e iy culil) Sl udy ke aieg 0.17 g5l within el

sdaiajl) cllals Yy L2
a3 el N kg 13-2 Jgaa

Bias—corrected Born and Breitung (2016) QO(p)-test on variables GDP REC k
Panelvar: id
Timevar: year

p (lags): 2

Variable Q(p)—stat p-value N maxT balance?
GDP + 21.04 0.000 -+ 4 32 + balanced
REC - 11.82 0.003 - 4 32 + balanced
k + 14.17 0.001 - 4 32 —+ balanced
Notes: Under HO, Q(p) ~ chi2(p)

HO: No serial correlation up to order p.

Ha: Some serial correlation up to order p.

Stata 17zln clasie Ao slae¥h Ll slag) (e 1 juaall

1Adlud 2

Sl (AP Al e SN dedes 320 Y Hy

cSAloll (AP Ayl e S Jeded angy 2 Hy

Laapall il e J8 GDP_jxidd dLlaall 0.000sslep-value () cilajdall DA e Jasdl
GAY) chsndl 425 ) GDP e (sie) byl anss (61 Abad) G @) Jiti e <0.05

Loca il Jii diag <0.05 dpanpall adl) (o jaual REC juiial ALlaal) 0.003 (ssludp-value Laiy
i K sl Aaall 0.001 (gslus p-value 5 ¢ uiiall iy JREC (e (i) Jalisyl angn gl Al

ccyiall B K e ey B snse (of Al dcmdll L aia 0,05 donasell daill (e

dgasl) Aiajl) clibd) Zila s
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o Akl dlgal bz 3saill 138 adiay dpalaiBy) Bl Wy g agaill bl Jiadl v/
Slea¥) Aaall bl o dasy (31 (galaiBY) gaill (Solow, 1956) SeudSI glgus = 3 ga
& Aaall Labaiy) sV sk ga ¢ sl adially Jaally culill Jlal (i) 0 S
o) 3 by sall b ige uxieS saaaiall AL Gecid zdsell 1 el
G sl e il Al 235l aca saaaval) A8l Ja) Apergis and Payne(2010)

dgalie <Dl Sadorsky(2009) a8 iy «(OECD) duaiilly (sabuaidy) (lell dalaia g0

d8lally alsiill 23wl Bildirici and Bakirtas(2015) bl LS ¢ 225U 3lou)
Jeliy ¢ saill a8 Culdl) JLall Gl dnadl e daliad) e ¢ Janal) slgms z3gas ) Baamall
) AL Janall 2 3saill Jia 2 e Dbl o2 e

Yit = Bo + B1 Kit + B2REC; + ¢

L leaY) adl ) 1Yy,
il QW Gy s Ky

csaaaial) d8lal) ¢Dlgisl @ RECy,

cgdall Uadl) asryy,

rCpiiall G A8l dubad e (3R V0
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Jaa gygpuall e granal 38 ¢ bl aus)ll PA o hiiall o Liad e ABe selal |yl
JanY) g plaail A8y Al (e e U8 Y DN Jugatl il e Sle sl
log GDP = C + log(REC) + log(k):4ull labeall Pl g elld o5y ¢ Jadl)
: oSLad) a gl ilill) g dgad juai .3
:(Pooled Regression Model-PRM) il jlaai¥l zaear e
.(Pooled Regression Model-PRM) (aaill jlaai¥) zd gai prda 53:4-2 J g

Source Ss af MS Number of obs - 128
F(2, 125) = 6.69

Model 3.36423302 2 1.68211651 Prob > F = 0.0017
Residual 31.4464086 125 .251571269 R-—squared = 0.0966
Adj R-—sgquared = 0.0822

Total 34.8106416 127 .27409954 Root MSE = .50157
1_GDP Coefficient sStd. err. t P>t | [95% conf. interval]

1 REC —.069346 .0330679 -2.10 0.038 —.1347915 —.0039005
1k .3116361 .2064616 1.51 0.134 —.096977 .7202491
_cons 6.716373 .6439446 10.43 0.000 5.441926 7.990819

Statal 7zl y <l )3 Slaaeyh LIl dae) (pe : laall
Telin cilayia |

log GDP = 6.716373 + log(REC) — 0.069346 + log(k) 0.3116361
GDP = 6.716373 + 0.85242REC + 2.04944k

:(Fixed Effects Model-FEM)&ull eyl ~ 3503 o
.(Fixed Effects Model-FEM)4&El <l 5l 73 gad g 15-2 Jgaa

Fixed-effects (within) regression Number of obs = 128
Group variable: id Number of groups = 4
R-squared: Obs per group:
Within = 0.0937 min = 32
Between = 0.8183 avg = 32.0
Overall = 0.0834 max = 32
F(2,122) = 6.30
corr(u_i, Xb) = -0.8884 Prob > F = 0.0025
1 GDP Coefficient Std. err. t P>|t| [95% conf. interval]
1_REC 2060149 .0587184 3.51 0.001 .0897761 .3222538
1k -.0711134 .2318226 -0.31 0.760 -.5300295 .3878027
_cons 8.159659 .735797 11.09 0.000 6.703076 9.616243
sigma_u .62514598
sigma_e -44354467
rho .66515968 (fraction of variance due to u_i)

Statal 7zl p cls )3 SlaaeYh L) dlae) pe il
TR e 1Rt

log GDP = 8.159659 + log(REC)0.2060149 + log(k) — 0.0711134
GDP = 8.159659 + 1.8203253REC + 0.848958k
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:(Random Effects Model-REM) 4lsdall )il 73500 @
.Random Effects Model-REMAxl g} <) p5ll) 73 gad ra 93:6-2 J 9>

Random—effects GLS regression Number of obs = 128
Group variable: id Number of groups = 4
R—sqgquared: Obs per group:
Within = 0.0679 min = 32
Between = 0.7126 avg = 32.0
Overall = 0.0537 max = 32
Wald chi2(2) = 1.85
corr(u_i, X) = 0 (assumed) Prob > chi?2 = 0.3970
1 GDP Coefficient sStd. err. z P>|z| [95% conf. interval]
1_REC .0657441 -0491923 1.34 0.181 -.030671 -1621593
1 k .1263366 .2310441 0.55 0.585 -.3265014 .5791747
__cons 7-.416577 -733577 10.11 0.000 5.978793 8.854362
sigma_u .1866465
sigma_ e .44354467
rho -15043873 (fraction of variance due to u_i)

Stata] 7zl clajie Ao alac¥h LI slae) o 1 juaal)

log GDP = 7.416577 + log(REC)0.0657441 + log(k) 0.1263366
GDP = 7.416577 + 1.16344REC + 1.3376318k

bl 7 3gai (e ST A3 @yl #3001 Rh0=0.66 dglas) o chaill A (e Laadls
z3sad (e ST ay Joall G cbilall ) Al il 7 3ga3 of Jimax RhO = 015805l
e Slpdall zagaill e Culdll z3gaill Libiadl ) judy Lea Aslgdall bl
taidlall 7 agail) LIS .4
Fisher Jlaa) .1.4
.Fisher JWa) ma g 17-2 Js>

Adlany) Lol énd] Ailasy) dasdl) Slaay)
0.000 12.61 Fisher

Statal 7galin cilayie Ao slaeYU dllall slac) e jaal)
| uaﬂ).a U,A:a e Z\_ayu ‘;Q‘g (Prop=()0()())a_a C'_D.ﬁ 3.:\]&3;‘}[\ Z\A:tﬂ\ Ui Jaads d‘gdﬂ\ ByEN (e

.LM Breusch —Pagan_jlaal .1.2
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.LM Breusch —Pagan_Lid) pa s 18-2 Jgia

Breusch and Pagan Lagrangian multiplier test for random effects

1 GDP[id,t] = Xb + ulid] + elid,t]

Estimated results:

‘ var SD = sgrt(Var)
1_GDP .2740995 .5235452
e .1967319 .4435447
u .0348369 . 1866465
Test: Var(u) = 0
chibar2(01) = 4.00
Prob > chibar2 = 0.0227

Statal 7zaliy clayie e dlaeYl £l dae) (he 1 jaal)
:LM Breusch -Pagancaliia @ e
OLS. dulall (giall Cilasall Ayl ardiess Mg ¢ JadV) 58 anentl) sl #3505t Hy
Y] sa Aledall of ARl a2 3sa s Hy
DA Gy Ly Las dusinae 25 (Prop=0.022) <8 dllaay) daidll of odlel Jgandl US4
ccaa¥) s ddlsdiall o) Al bl g3 o B ) Gapdl) iy grheal) (i
. Hausman ,la).3.4
Hausman J83) a5 19-2 J s>

Coefficients —
(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe re Difference std. err.
1_REC .2060149 .0657441 . 1402708 .0320619
1k -.0711134 .1263366 -.19745 .0189836
b = Consistent under HQ and Ha; obtained from xtreg
B = Inconsistent under Ha, efficient under HO; obtained from xtreg|

Test of HQ: Difference in coefficients not systematic

chi2(2) = (b-B)'[(V_b-V_B)~(-1)](b-B)
- 18.74
Prob > chi2 = 0.0001

(V_b-V_B is not positive definite)

Statal 7zl clade e slaeYL 2l dae) et jdaal)
diluad e
.GLSheanall (gyiaall cilasyull diyha aladicd o5 diag ccanal) sa Aailsdall cilyilill #3001 1 Hy
Al o3 B Jeadl) sp anl) il 230050 Hy
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5 ( Prop=0.0001) w <, Hausman ,Laay ddlaaY) dedll of oSlel Joanll P e Laadls
b sp Adlsdiall il z3ga b B (ghall (sl by Ly Led0.05 die Lgins dai 2
) g Al sl =3 ol B daad) (mdl) Qg 2Dl 2 3l
B (U P R PR

il ol 5 73 sl i gy 110-2 Jsia

| GDP=0.20l_REC -0.071_k+ 8.15
Prop(F-statistic) =0.0025, Rho=0.66

Statal 7aaliy cila e e dlaeYL £l Jac) (e 1 jaaal)
Cing iy ¢ (gydall wile gl o35 Jumdl) e e a8l uuadill ALE & 3gaill il (365
SIS il sl A€l A s

logo(Y) = x :dla¥) A v/

Y =10% Sl al v

: IS ) il 3 ga e

GDP = k0.58 + REC1.58 + 8.15

saaaiall iUl ePlgind dalaa ff aad 8508 daleal) Bylay ailly sdabatdy) dalil) (o =
U e DAl Gl adigg (1%) 82atg 82 gy Abad) 28Ul Cand ) LalS Cun cdiginag donga
2 (1%) sasy sang o il JLl Gl iyl LalS iy ¢ ¥ 1,58 Maal) sl
- ¥92 0.58 laa¥) Al bl (e 28l Caveas

Prop(F~ Adlia¥) dedll ade cilile 138 LIS Ligine 4l 3gall :dulasy) dalil) ¢ =
OB Basal)l Al e W A Lalll e Jsste zisalll adey cstatistic)=0.025

.660/(>a_\a.u.u djﬂ\ O uguﬂ\ .L.Uidl Jmﬁﬁ &"_\:\; 5.3:1; Rh0=0.66 2\:\31.44;\
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AN il 2 agal pandids L5
o) ) ¢ AR Jali e il (uilad ade AT <l 5 3 pad pandldl i gr 111-2 Jgda

(el o
Al Adlany) degl Syl g BIEY
oailad ade AlSie aag Y 0.4633 Okl Gailat axe Breusch-Pagan test
et
I Blay¥) e g 0.0032 S L,y | Wooldridge  test for
b ) autocorrelation in
slasdl Panel data
On bl Alae aag 0.0000 eblid) oy Ly | Breusch-Pagan LM
test of independence
bl

((4)¢(3)4(2)) & aldl e alaie YU Al dlac) (e 1 jMae
: Breusch-Pagan test(ulill (uilad axe 3] @

Al @
okl Golas s H
NORF PR ICRCRERVSEY
lal) i e IS e Slan Y Al @l 23l o ek (1172 Jand) PAS e
Leill ga S A5 (0.4633) sl Breusch-Pagan test loay dullaay) dadll oy
oailad axe IS dsag pe (o el Al Dl dua ) di Jallg 5% daxs Al
Ol

: Wooldridge test for autocorrelation in Panel datas;a\ll\ blaN) Jlid) e

PIRGIRE N BARHEI-ARTRPRRESY

cellaaS A dalsy¥) A<ie 3gag 0 Hy

okaay) ool & S blayY) e e ekl 11-2 Jos Ds (e
oy Adlaay) dad o eda s Wooldridge test for autocorrelation in Panel data
o oati ) Abad) sl Jais Ml 5% daasal) daill e i a5 (0.0032)
cella¥) o S DLy A agag

: Breusch-Pagan LM test of independenceadaldall ¢y dagal) jLid) e
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14ilua )

cablial)l o dadlsi e Y 2 Hy

bl (g bl aag Hy

Breusch-_JLea¥! e sLaey) 5 allial s Ll A1See e (23S0 112 Jpoadl DA (e

e J 25 (0.000) <8 ddlaia¥) dadll o el 53 sPagan LM test of independence

ahalaal () Al dgag (Jo pai Al Aba) ducajil) Jais Jllg (500 A sal) Al
bl 2553 Galvao et al LS ged s 112-2 Js

bl 2358 Galvao et al jlas) Al
K REC GDP &) pariall
0.6373 0.2125 0.3285 agilaiaY) dandl)

‘:;-,gﬂ\ @Jjﬂ\ s g’:"“u\ &D}ﬂ\ s L_?’:“u\ &D}ﬂ\ s m‘

((7)(6)¢(5)) 3Dl e slaieWL dall slac) (4a : jtuaall

il yd

-

‘bl gl a2 H
bl sl i Y s Hy
Al dadl) oY el sl A e Sl Yz 3sail ) el 122 g0l DA (4e
Sle s Al Ay jieall il Jais MG g el paaid)l JSI596 (e ST Galvaoetal lasy
bl a3 sl i il yuadiall ()
Aladl) JSLaal) JLie¥) Gua 3AY) 2 ALl U zigal ikl Sale) .6
:GLS duagia o

S Ll Ahe ay ilKhe e Sl zisall of il V) 2l i aey sl
sasgll dapylall  AFGLS 4k old JSLaal 638 gas aad cadaliall (g Jauljill Al g ¢ldaad]
(T>N W f)Long Panel z3la & jlaa) z3saill 3 JSLaal) 028 ppma]
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LGLS i gy 113-2 Jgia

Cross-sectional time-series FGLS regression
Coefficients: generalized least squares
Panels: homoskedastic
Correlation: no autocorrelation
Estimated covariances - 1 Number of obs - 128
Estimated autocorrelations - 0 Number of groups = 4
Estimated coefficients - 3 Time periods - 32
Wald chi2(2) - 13.69
Log likelihood = -91.78442 Prob > chi2 - 0.0011
1 _Gpp Coefficient sStd. err. z P>z [95% conf. intervall]
1_REC -.069346 .0326781 -2.12 0.034 -.1333939 -.0052981
1k .3116361 .2040277 1.53 0.127 -.0882509 .7115231
_cons 6.716373 -6363536 10.55 0.000 5.469143 7.963603

Statal 7zalin clayie e slaeYl A0l dac) (e 1 jdeaal)
log GDP = 6.716373 + log(REC) — 0.069346 + log(k) 0.3116361
teble (o Jeanis (gydall Sleslll 50 2y
GDP = k2.0494442 + REC0.8524207 + 6.71
oo(1%)32a) 3ang 5015 of FGLSAimgie 3b oo Aulll HEY) z3gal i ey sl
(1%) 53] 5 335 53 K il JLall Gl 330 5 5¢ 5Y 53 08524207 GDP 55 ) s25 REC
Ssinag iase Saaaiall dalall 5l i) ¢uyedl LS ¢ Y50 2.0494442 GDP 520 J s
0.05 Zoaspad) Al die (ggina e culil) S iy (e e
o) Lddlia 1 SN clbaal)
Aaalie L) calladl) 138 b Ja Asliall Zpusldl 2 3lail) (i) Apdee (g gyl any
lgal) Lo giall sl
JR PN
Lol die digina a9 0.001 cialy Adlaiay) liad csoaniall Gl daea v/
Lilas] (gpine saaniall CilElall e Jiaas <0.05 duxayall
Mo Lgiea g A9 0.76 by Adlany) lgad (ol JW) ) dades v
ilas) (e e Culdll Jl Gy e (Saa €0.05 duasyal) dasdl)
dgrapall Aadll e i a5 0.0025 cuily i Ailany AN Lgied) v/
-z 3saill 2N Liginall e Ju Laa <0.05
Plaalad o
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Dkad) din Le ey cplal) il aae AEe e e Y AN G £ 3gas v
bl agill a hariall aas of deagill &9 ¢ (Breusch-Pagan test)
.Galvao etal i) Ao alacyl
Bl e oladd I L)Y Jie duldll JSLE (e ) deasl) &5 v
on ol il A1KGa s Wooldridge test for autocorrelation in Panel data jLas)
Gubahy Leiallaa s 5 Laae Breusch-Pagan LM test of independencealalidll
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2016 3140,855 2,41 28,6836
2017 3296,527 2,3 28,13547
2018 3501,698 3,37 27,85858
2019 3508,098 3,85 27,19271
2020 3268,03 3,79 26,22569
2021 3785,936 4,23 26,28801
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. hettest

Breusch-Pagan / Cook-leisberg test for heteroskedasticity
Ho: Constant variance
Variables: fitted values of 1 GDP

chi2 (1) = 0.54
Prob > chi2 = 0.4633

Statal7 cls de : joadll

Wooldridge test for autocorrelation in Panel sUsadl 513 bl ¥ jLid):3 galall
.data

. xtserial 1 GDP 1 REC I k

fooldridge test for autocorrelation in panel data
H0: no first-order autocorrelation
F( 1, 3= 76105
Prob > F = 0.0032

Statal7 cla ia 1 Hauadll
.Breusch-Pagan LM test of independence ahliall ¢ Jay) i) Al<iia JLGA) 14 Galall
Correlation matrix of residuals:

‘ el ez _e3 _ed

el 7.804288

_e2 7.852369  10.45226

el 2.606257  2.412773  2.086435

_ed 4.806902 5.28819  2.106054  3.658307

_el ez el _ed
_ el 1.0000
e2 0.8694 1.0000

_e3 0.6459 0.5167 1.0000
_ed 0.899 0.8552 0.7623 1.0000

Breusch-Pagan LM test of independence: chi2(6) = 113.976, Pr = 0.0000
Based on 32 complete observations over panel units

Statal7 cls de @ jaadll
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xtsktest 1_GDP
(running _xtsktest_calculations on estimation sample)

Bootstrap replications (50)
| 1 | |

1 1 1 2 1 3 I 4 I 5
.................................................. 50
Tests for skewness and kurtosis Number of obs = 128
Replications = 50

(Replications based on 4 clusters in cntry)

Observed Bootstrap Normal-based

Coef. Std. Err. b B> z| [95% Conf. Interwvall]

Skewness e -.0078149° .004093 -1.91 0.056 -.015837 .0002071
Kurtosis_e —-.0617914 .022438 -2.75 0.006 —-.105769 -.0178137
Skewness u —.0095879 .0103753 -0.92 0.355 —-.0299231 .0107472
Kurtosis u —.0053164 .0045381 -1.17 0.241 -.014211 .0035781
Joint test for Normality on e: chiz(2) = 11.23 Prob > chizZ = 0.003e6
Joint test for Normality on u: chiz(2) = 2.23 Prob > chiZ = 0.3285

Statal7 clayia tjaadll
Jbaaaliall PETBAT gl el Galvao et al g.t*\ﬂ\ &jﬂ\ A< ia Wil 6 éa.‘-d\

xtsktest 1 REC
(running _=xtsktest _calculations on estimation sample)

Bootstrap replications (50)
1 |

i 1 i 2 i 3 i 4 i 5
.................................................. 50
Tests for skewness and kurtosis Number of obs = 128
Replications = 50

(Replications based on 4 clusters in cntry)

Observed Bootstrap Normal-based

Coef. Std. Err. z P>lz| [95% Conf. Interwvall]

Skewness e .0880602 .0985314 0.89 0.371 -.1050578 .2811782
Kurtosis e -.0247621 .3572604 -0.07 0.945 -.7249796 .6754554
Skewness_u -.7181846 1.17492 -0.61 0.541 -3.020985 1.584¢616
Kurtosis_u -6.1323 3.715597 -1.65 0.099 -13.41474 1.150137
Joint test for Normality on e: chiz(2) = 0.80 Prob >» chiz = 0.6691
Joint test for Normality on u: chiz(2) = 3.10 Prob > chiz = 0.2125

Statal 7 cls e i jradd
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xtsktest 1 k

Gadkal) Al

(running =xtsktest calculations on estimation sample)

Bootstrap replications

(50)

Tests for skewness and kurtosis

Number of obs = 128
Feplications = 50

(Replications based on 4 clusters in cntry)

Observed Bootstrap Normal-based

Coef. Std. Err. z P>lz| [95% Conf. Interwvall]

Skewness e -.0000112 .0008332 -0.01 0.989 .0016441 .0016218
Kurtosis e -.0001793 .0006492 -0.28 0.782 .0014517 .0010931
Skewness u -.0012178 .0034862 -0.35 0.727 .0080507 .005615
Kurtosis u -.0013651 .0015468 -0.88 0.377 .0043968 .0016665
Joint test for Normality on e: chiz(2) 0.08 Frob > chiZz = 0.9625
Joint test for Normality on u: chiz (2) 0.90 Prob > chiZz = 0.6373

Statal7 clajie @ jradll



