Ibn Khald(n Journal of Innovation and Development Vol. (08) No.(02) (2026)

s A B alai®y) galll o 4 gy Sl clilaay g (5 ladll UdRY) g A3 il
ARDL gagal aladialy Ja¥) jmad s Jysh Jilal

The Impact of Energy, Trade Openness, and Carbon Emissions on
Economic Growth in Algeria: A Short-Run and Long-Run Analysis Using
the ARDL Model

2 o (5968 ¢* dana ilgh aal
mohamed.ahmedfouatih@univ-tlemcen.dz «( i) oluali dasls !
https://orcid.org/0009-0001-6421-3561

hacenkahwi@gmail.com «(_iliall) dsie zalall 3<a 2

https://orcid.org/0000-0003-1760-2940

2026/10/20 : yail g s 2026/02/13 :J sl f )l 2026/01/09 : i)

tuaidlall
Laallall (3)5usY) L) Gl aleny Lo cChligyaall dials cdgdal) ylsdll e 508 IS (gyiliall SLaBY] adiay
JaY) Ayghag spuad oyl Jilas 1) Al oda Caagh L Aisy KU clilenl] g iyl (e daalill Al Ll
ol w28l Capar o AsSI bl ogilaill Z ) AV AE @Dl i)
Slo Ul 5 Al clbiledl) of g0kl cijell . ARDLz 3sai aladinly 2024-1990 syl Dla s
G asima ISy g)latll ALl aaly LS L ol IS 2D Dlginly Jadill 2l agay Lty (ol saill
el sall Alladl) 551271 dparl e Auhyall sai, \gidlaae 5y Lee el ciliy 58 e ARDL 73 2S5 . saill
Alee 55) s ae caltine goliall sai (gianl ABlally Bladll 8 Al in) Clulis Guddiy (lledl) (o 2all

Al b Rl Ales s AalaiBV) Aal Cp ()5 Gl labd) ailial
ARDL 353 gyl i) (a8Uall Dlgind ¢ pn€l) ililasty) o salai@¥) sail) o iyl Lpalial) cilalsl)

Abstract:

Algeria’s economy heavily depends on natural resources, especially hydrocarbons, making it
vulnerable to global market fluctuations and environmental pressures from rising carbon
emissions. This study investigates the short- and long-term effects of oil production, primary
energy consumption, trade openness, and carbon emissions on per capita GDP (LGDPPER)
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during 1990-2024 using the ARDL model. Results show that carbon emissions negatively
impact economic growth, while oil production and energy consumption have positive effects.
Trade openness contributes marginally to growth. The ARDL model demonstrates statistical
robustness and stability, confirming the reliability of these findings. The study emphasizes the
importance of efficient resource management, reducing carbon emissions, and strategic trade
and energy policies to achieve sustainable economic growth. The results provide practical
insights for policymakers to balance economic development with environmental sustainability
in Algeria.

Keywords: Algeria, Economic Growth, Carbon Emissions, Energy Consumption, Trade
Openness, ARDL
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A ) gl 13 gaa

Intercept Trend and None
intercept
Level | Firstdiff | Order | Level First diff Order of | Level First diff Order of
of integratio integratio
integr n n
ation
LGDPPER | -0.202 | -3.978 1(1) -1.693 -3.896 (1) 1.920 -3.569 (1)
(0.928) | (0.004** (0.7 32) | (0.023***) (0.985) (0.000**%*)
-0.325 *) (1) -3.275 -8.161 (1) 1.198 -1.694 (1)
(0.909) | -8.292) (0.089) | (0.000***) (0.937) (0.000***)
0.976 | (0.000** (1) -2.546 -5.632 (1) 3.648 -4.003 (1)
(0.995) *) (0.305) | (0.000***) (0.999) (0.000**%*)
-1.838 -5.298 (1) -0.352 -5.185 (1) 0.576 -4.025 (1)
(0.355) | (0.000** (0.985) | (0.001***) (0.835) (0.000**%*)
-0.632 *) (1) -4.345 -6.751 (1) 2.009 -5.581 (1)
(0.849) | -3.990 (0.010) | (0.000***) (0.987) (0.000***)
(0.004**
*)
-6.885
(0.000**
*)

rdlidial) Jalsil) agan HLad) —

z3sa aladinly chstdl g Jal) Jish JalS5 ADle asag (e Giaill (Bounds Test) asaall lodl el &
AN gsie i | (1) eV anll o e g5 ¢5.38 caly F ddlas) 4ad of L JLsa) i 5 mARDL.
Igng a2 Al Apiial) A il by S el eoplyg A 31 Aplaa) dual) 4au4.223 aly g3l /5
il ide JalS asay e Jy Les cJaY) Ak dDle
Sidial) Jalsil) ggan LA 14 gaal)

F-Bounds Null Hypothesis : No Decision
levels relationship
Test Value | Signif I (0) (1)
Statistic
F- Statistic | 5.376504 | 10% 2.525 3.56 Cointegration
4
K 5% 3.058 4.223
1% 4.28 5.84
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¢ (LEN)ZdsY) dallall eDigind ¢ (LOILPROD) il ) jif duslyal 2024-1994 55:ll ARDL z3sai yua
Aea¥) adll iy dlias ¢ jilall b dala@y) 4yl e CO, (LCO2) cbilanls « (TO)gslaill - Liasy)
ARDL s, Akaike Information Criterion lsa (85 JiY! zisaill Jlid) &3 (LGDPPER). 2l
Lalaall A28 o lasal Ll i) ey ¢ oladl (505 ke il 1e(4,2,3,4,4)

Sushll gaall -
AN las) dygines 0.416 4ied cialy . (JaY) Alsh 2D Luluf (COINTEQ*) 5515l Jabaal) Jiay
salll Ayl By ey asgaaad S JaV) digh il lee e Gl G o e Jay L ¢(p<0.001)
L2 Byl laaall ay agadall ojlse ) Sl 5350 K55 ) 4K
SIS Bl el ¢ gadlslly (@il (il e
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Al GSays . saill Gulid Sale (Lprgall 3lsall) xgdall JUal uly s ) sl Danlly 4SS
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O ep ) ) Al s Gilgie cgolaBYl sl 8 Lilay) ages (LEN): Y1 Z8lall oDigin) o
sy cleliall Jenl Gl Ladil) 28Ul eDlgiud ey o ilhall 3 WD ) e 48l
LAgala@Y) duanil)

) of S5 Al Al aylarl) Ak e B ey claltissas Lolag) LB jeday (TO): gylaill Zlay) o
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i Jadil) e Ty JAa) jolas gy Bl daall gl aes & il
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Lo sas csaill o gy il S0 5 il o3¢d dpgiad) iyl o bl cp ¢ peall) gad)
tdaY) s 031l s 0 Ay sl cilaanall Sl ) dylatind oS5 A ApalaidV) palial) 40 e oL
) wdp Ll zl) B dsie saly ol of oy lee Alall (gsieay layl L8l D(LOILPROD)-
cgsindl pall sty LS Ladil) o ading g3 gyl 2l jile GulSadl g5 clagpe 2l sl
Llall e syilu i 40500 dalall eDlgnl 3 chass gl of S5 cgsinay ) i D(LEN)-
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@il ) o U s Lee gl BET jedas bl ey of Y edaY) yuad sy i D(TO)-
chabally dghaiil) lylgll e adiny slaill b daals ¢ gaill e ol JalS aayy of 8 iy ) zlbay 8
A
Slo Dl sl mll ga Gl ) A€l bl g Uil g ) ecie w85 D(LCO2) -
cdashl) gadl de e il sda Jaxti o (¢ pueaill (sl
alall sy
poba®y) clysid)l Jes Cun o pailly Jishll ol Gp AlalSie 30l muag zisall of bl ks
5 LS RSl g Alay ()al5 chappus By8Le sl e (il (salaBY) sl J5 e dylailly Ayl
Sty s Sl Sllay) e aall el Apmulall 3lsall Plitiad e adiny ol gaill G (glail) )
Aalady Al Ay A8lal) 8 oyl golanll ol
S G oLl Jsaadly

ARDLE 3gai aladiuly Ja¥) ey Ja¥) Aligh clidlal) ks :5 gaal)

JaY) Al gha ABMal)

Variables Coefficients Std. Error t-Statistic Probability
LGDPPER(-1)* -0.415525 0.190409 -2.182283 0.0570
LCO2(-1)* -0.363703 0.163732 -2.221327 0.0534
LEN(-1) 0.082798 0.100631 0.822786 0.4319
LOILPROD (-1) 0.354330 0.138908 2.550829 0.0312
TO(-1) 2.71E-05 8.68E-06 3.122919 0.0123
C 6.768587 2.170744 3.118095 0.0124

JaY) s A3al)

Variables Coefficients Std. Error t-Statistic Probability
COINTEQ* -0.415525 0.058658 -7.083834 0.0000
D(LGDPPER(-1)) 0.115859 0.120895 0.958337 0.3542
D(LGDPPER(-2)) | 0.017815 0.147840 0.120501 0.9058
D(LGDPPER(-3)) 0.608852 0.138270 4.403362 0.0006
D(LCO2) -0.203727 0.064235 -3.171580 0.0068
D(LCO2(-1)) 0.132114 0.069542 1.902230 0.0779
D(LOILPROD 0.366984 0.048529 7.562191 0.0000
D(LOILPROD(-1) | -0.011797 0.054751 -0.215470 0.8325
D(LOILPROD(-2) 0.175311 0.047296 3.706653 0.0023
D(LEN) 0.270933 0.058686 4.616675 0.0004
D(LEN(-1)) -0.090234 0.077838 -1.159261 0.2657
D(IEN(-2)) 0.097198 0.078681 1.235342 0.2370
D(IEN(-3)) -0.178374 0.056521 -3.155876 0.0070
D(TO) 1.351E-05 2.84E -06 4.760659 0.0003
D(TO(-1)) -3.27E-05 4.98E -06 -6.572659 0.0000
D(TOI(-2)) -1.55E-05 5.48E -06 -2.824183 0.0135
D(TOI(-3)) -2.20E-05 6.96E -06 -3.156583 0.0070
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I3 Laliyl angy Y 0.314 F=1.371 S b)) aag Y Breusch-

Sl Slsall Godfrey LM

s ol 0.970 F=0.374 s sl ol Breusch—
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3588 Clyria aagi Y 0.935 F=0.007 Sy aass zhsaill | Ramsey RESET
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Cumulative Dynamic Multiplier: LOILPROD on LGDPPER
Shock Evolution
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Cumulative Dynamic Multiplier: TO on LGDPPER
Shock Evolution
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