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Abstract: This study examines the relationship between economic growth, structural transformation, and

environmental performance in Algeria over the period 1980—2022 within the cleaner production framework. The ARDL

model is employed to analyze short- and long-run dynamics, using an eco-efficiency indicator, the logarithm of GDP, and
a structural dummy variable.

The results reveal a long-run equilibrium relationship, with a positive and statistically significant effect of economic
growth on environmental performance. Structural transformation also exerts a notable short-run impact.

The error correction model confirms a self-adjusting mechanism. The study highlights the importance of cleaner
production policies and increased investment in clean technologies to achieve sustainable development.
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Null hypothesis: No levels relationship

Number of cointegratingvariables: 2

Trend type: None (Case 1)

Samplesize: 42

Test Statistic Value
F-statistic 8.079552955444758
t-statistic -4.708297976286398
10% | 5% | 1%
Sample Size 1(0) a | e e
F-Statistic
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40 -1.000 -1.000 | -1.000 -1.000 }1.000-1.000

45 -1.000 -1.000 | -1.000 -1.000 £1.000-1.000

Asymptotic 2.170 3.190 | 2.720 3.830 [3.880 5.300
t-Statistic

Asymptotic -1.620 -2.680 | -1.950 -3.020 |~2.580-3.660

*1(0) and I(1) are respectively the stationary and non-stationary bounds.
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ECM 73939 ssmill J2¥ mlis :(2) Jousr
DependentVariabIe: D(ECO)
Method: ARDL
Sample: 19812022
Includedobservations: 42
Dependentlags: 4 (Automatic)
Automatic-lag linear regressors (4 max. lags): LN_GDP D_SHIFT
Deterministics: No constant and no trend (Case 1)
Model selection method: Akaike info criterion (AIC)

Number of modelsevaluated: 100

Selectedmodel: ARDL(1,1,0)

Variable Coefficient Std. Error t-Statistic Prob.
ECO(-1)* -0.509863 0.108290 -4.708298 0.0000
LN_GDP(-1) 0.440864 0.093676 4.706268 0.0000
D_SHIFT** -0.113649 0.024835 -4.576201 0.0000
D(LN_GDP) 0.920899 0.044546 20.67288 0.0000
R-squared 0.926562 Meandependent var 0.010912
Adjusted R-squared 0.920764 S.D.dependentvar 0.126105
S.E. of regression 0.035497 Akaike info criterion -3.748344
Sumsquaredresid 0.047881 Schwarz criterion -3.582851
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Log likelihood 82.71522 Hannan-Quinn criter. -3.687684
F-statistic 159.8147 Durbin-Watson stat 1.711816
Prob(F-statistic) 0.000000

* p-values are incompatible with t-bounds distribution.

** Zero-lag variable.

DependentVariable: D(ECO)

Method: ARDL

Sample: 19812022

Includedobservations: 42

Dependentlags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): LN_GDP D_SHIFT
Deterministics: No constant and no trend (Case 1)

Model selection method: Akaike info criterion (AIC)

Number of modelsevaluated: 100

Selectedmodel: ARDL(1,1,0)

Variable Coefficient Std. Error
COINTEQ* -0.509863 0.100939
D(LN_GDP) 0.920899 0.042513

R-squared 0.926562 Meandependent var
Adjusted R-squared 0.924726 S.D.dependent var
S.E. of regression 0.034598 Akaike info criterion
Sumsquaredresid 0.047881 Schwarz criterion
Log likelihood 82.71522 Hannan-Quinn criter.
F-statistic 504.6781 Durbin-Watson stat
Prob(F-statistic) 0.000000

* p-values are incompatible with t-Bounds distribution.
Eviews 13 ol piee Jleaiwl co Ll slue] (o 2 yiualdl
sedmdl HLasl aiss ae et Al @8 38155 aue Jodzdl e Lasdh
Y ARDL 73505 (rasd Soiand] (3 855Ul ol paal) cdlolas Lgine (de Juy Les B aslasy
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Lple Juazill bl

(ARCH) ¢! (uilems puie Hlasl -

sl cnlis 5lhazal oo (8=t ARCH g5 (0 caliall (ilass pais 5Ll elyz] @3
BelaS (ylasat Aaalud¥) il il (oo Ausoliedl s dad s culiall 7 3901l (§ Al gdinl]
ol F agbas] 208 of d) 5l @ls addy Glas¥l ¥l dnisy olpaall
4l (0.740) Jls> (Obs*R-squared) 4egd sl o> (§ «(0.402) alaz>Ly (0.717)
(%5) dezall AVl (S91un 945 0ud (29 ¢(0.389)

Lo ARCH Li1 5929 aue de ais QI puadl Aoyd (ady (Say ¥ el (e clig
el Aelae Al uSh LS z3gedl @l § bl il pue aShe le e Ju
Zliny! ia Llbas] Lgine pe el &1 ((RESID2(-1) Gl cilas, 5Ll

532 Lo ga9 ((Homoskedastic) ol ailgduall sUas™ nls o) Jeall Sy dles
O Al pads § pudeiadl guwlidll z3geil) Bodlio uS5a9 8yuall @il Ludsise (e
Ayl ol i

(Jarque-Bera) audall avigall HLias| -

Eux Jarque-Bera HLas alaziwly z3seidl Blod audall arjerll & yd 5las @3
Lo %5 Ligiall Goiun (o AST 29 (0.8659) &ullaixLl; (0.287) dusbiasY Aasall cialy
Syl LS adall anioddl ads Bloudl oF paas (@I Apaiall s yall pad) pue e Juy

340



o ARDL gisai pladialy el Jalat 3 i Jadl b id) 1990 Aligl) iy gatll g s alatiy) gaill didle
(2022-1980) <Ak F L) 4y jlia sl

S3m Lo sag AUl @uall (e Lylas (Kurtosis) alsyatlly (Skewness) ¢lsif¥! Jolas oud
EVPTL S VIROY 3 YORL - WY DRRT S OO (C1 PPN (PN PSS PRV TC PN

(CUSUMSQs CUSUM) Sl 5l izl sLas -

CUSUMSQ_ sCUSUM (g;Lias | alusialy ziseidl clalan Bldtul Hlasl o
%5 Ligine Goiun die Al 39a> (pasd add eSS Sl of @ladl oyl dus
LS A0 Slpii 3929 adcs zisaidl Slolas Hhatwl e Jus Les cAalyudl 358 Jlsks
Co> (ye z3gaill edle uS5s Lo gag cslas¥ (b ldie] CUSUMSQ slas| il Sl

ERUERI
Las sl Sl w5l :(3) Jgazd!
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags
F-statistic 1.612109 Prob. F(2,36) 0.2135
Obs*R-squared 3.452386 Prob. Chi-Square(2) 0.1780
Test Equation:
DependentVariable: RESID
Method: ARDL
Sample (adjusted): 1981 2022
Includedobservations: 42 afteradjustments
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
ECO(-1) 0.006841 0.139939 0.048883 0.9613
LN_GDP 0.016673 0.045368 0.367502 0.7154
LN_GDP(-1) -0.022624 0.126722 -0.178535 0.8593
D_SHIFT 0.001943 0.029228 0.066488 0.9474
RESID(-1) 0.132449 0.207021 0.639786 0.5264
RESID(-2) -0.283349 0.173833 -1.630008 0.1118
R-squared 0.082146 Meandependentvar 0.000258
Adjusted R-squared -0.045334 S.D.dependent var 0.034173
S.E. of regression 0.034939 Akaike info criterion -3.738881
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Sumsquaredresid 0.043946 Schwarz criterion -3.490642
Log likelihood 84.51650 Hannan-Quinn criter. -3.647892
Durbin-Watson stat 1.762676
HeteroskedasticityTest: ARCH
F-statistic 0.717245 Prob. F(1,39) 0.4022
Obs*R-squared 0.740410 Prob. Chi-Square(1) 0.3895
Test Equation:
DependentVariable: RESIDA2
Method: Least Squares
Sample (adjusted): 1982 2022
Includedobservations: 41 afteradjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.001210 0.000315 3.844169 0.0004

RESIDA2(-1) -0.128531 0.151766 -0.846903 0.4022
R-squared 0.018059 Meandependent var 0.001061
Adjusted R-squared -0.007119 S.D. dependent var 0.001667
S.E. of regression 0.001673 Akaike info criterion -9.901024
Sumsquaredresid 0.000109 Schwarz criterion -9.817435
Log likelihood 204.9710 Hannan-Quinn criter. -9.870585
F-statistic 0.717245 Durbin-Watson stat 1.978362

Prob(F-statistic) 0.402216
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