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Abstract :

This study aimed to examine the impact of oil price changes on economic
growth in Algeria during the period (1990-2024), using the Engle-Granger
cointegration methodology and the Error Correction Model (ECM). An
econometric model including two main variables was adopted, where oil price
represents the independent variable, while economic growth represented by
Gross Domestic Product (GDP) constitutes the dependent variable.

The study revealed the existence of a long-run equilibrium relationship between
oil prices and economic growth in Algeria. The econometric estimation results
also showed a statistically significant inverse relationship between the two
variables, indicating that rising oil prices do not necessarily lead to sustainable
economic growth due to the continued dependence on the hydrocarbon sector
and the weak contribution of other productive sectors. In addition, the results of
the Error Correction Model demonstrated that the impact of oil price changes
appears more clearly in the long run than in the short run, along with the
existence of a one-way causal relationship running from oil prices to economic
growth according to the Granger causality test.

Based on these findings, the study recommends several measures, the most
important of which are: diversifying the economy outside the hydrocarbon
sector, transforming oil revenues into sustainable human capital, and linking
public spending to productivity indicators rather than to oil price levels.

e Keywords : oil price, economic growth, Engle _Granger, ECM
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Résumé :

Cette ¢tude vise a analyser I’effet de la variation du prix du pétrole sur la
croissance économique en Algérie durant la periode (1990-2024), en utilisant la
méthodologie de cointégration d’Engle—Granger ainsi que le Modéle a
Correction d’Erreur (ECM). Un modele économétrique composé de deux
variables principales a été adopté, ou le prix du pétrole représente la variable
indépendante, tandis que la croissance économique mesurée par le Produit
Intérieur Brut (PIB) représente la variable dépendante.

Les résultats de 1’étude ont montré 1’existence d’une relation d’équilibre a long
terme entre le prix du pétrole et la croissance economique en Algérie. Les
estimations économetriques ont également révélé une relation inverse
statistiquement significative entre les deux variables, montrant que la hausse des
prix du pétrole ne conduit pas nécessairement a une croissance économique
durable, en raison de la dépendance continue au secteur des hydrocarbures et de
la faible contribution des autres secteurs productifs. Les resultats du modéle a
correction d’erreur ont aussi démontré que ’effet des variations des prix du
IIIIIVpétrole apparait plus clairement a long terme qu’a court terme, avec
I’existence d’une relation de causalité unidirectionnelle allant du prix du pétrole
vers la croissance économique selon le test de causalité de Granger.

A la lumiére de ces résultats, notre étude recommande plusieurs mesures,
notamment : la diversification de 1’économie hors hydrocarbures, Ia
transformation des revenus pétroliers en capital humain durable, ainsi que le
rattachement des dépenses publiques aux indicateurs de productivité plut6t
qu’au niveau des prix du pétrole.

e Mots-clés : prix, croissance Economique, Engel Granger ,ECM.
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Null Hypothesis: D(GDP) has a unitroot Null Hypothesis: GDP has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.802110 0.0000 Augmented Dickey-Fuller test statistic -2.524831 0.1187
Test critical values: 1% level -3.646342 Test critical values: 1% level -3.639407
5% level -2.954021 5% level -2.951125
10% level -2.615817 10% level -2.614300
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(GDP) has a unit root Null Hypothesis: GDP has a unit root
Exogenous: Constant Exogenous: Constant
Bandwidth: 7 (Newey-West automatic) using Bartlett kernel Bandwidth: 0 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -7.895107 0.0000 Phillips-Perron test statistic -2.524831 0.1187
Test critical values: 1% level -3.646342 Test critical values: 1% level -3.639407
5% level -2.954021 5% level -2.951125
10% level -2.615817 10% level -2.614300
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
ADF PP (s,las) Jleamawl JoV) 3,40y (sl e Laidl mw paah gl sl duslys 2 Gl
Null Hypothesis: D(OIL) has a unit root Null Hypothesis: OIL has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxiag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.380701 0.0001 Augmented Dickey-Fuller test statistic -1.516256 0.5134
Test critical values: 1% level -3.646342 Test critical values: 1% level -3.639407
5% level -2.954021 5% level -2.951125
10% level -2.615817 10% level -2.614300
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(OIL) has a unit root Null Hypothesis: OIL has a unit root
Exogenous: Constant Exogenous: Constant
Bandwidth: 7 (Newey-West automatic) using Bartlett kernel Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob. Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.499165 0.0001 Phillips-Perron test statistic -1.451502 0.5455
Test critical values: 1% level -3.646342 Test critical values: 1% level -3.639407
fg@'f"e'l ‘ggiggﬁ 5% level -2.951125
oleve < 10% level -2.614300
. . o i
MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
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Dependent Variable: GDP
Method: Least Squares
Date: 05/13/26 Time:13:00
Sample: 1990 2024
Included observations: 35
Variable Coefficient Std. Error t-Statistic Prob.

C 5.619412 0.505526 11.11597 0.0000

OIL -0.041042 0.008191 -5.010530 0.0000
R-squared 0.432067 Mean dependentvar 3.447463
Adjusted R-squared 0.414857 S.D.dependentvar 2.011645
S.E. of regression 1.538801 Akaike info criterion 3.755329
Sum squared resid 78.14098 Schwarz criterion 3.844206
Log likelihood -63.71826 Hannan-Quinn criter. 3.786010
F-statistic 25.10541 Durbin-Watson stat 1.162356
Prob(F-statistic) 0.000018

KPSS jlas! plaseanl sgndl s Slodl )izl gl 14 ol

NuHHypothesis: ECMis stationary
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.178178
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 2.232599
HAC corrected variance (Bartlett kernel) 3.520693
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Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/13/26 Time:13:04
Sample (adjusted): 1991 2024
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C -0.091320 0.229653 -0.397645 0.6936
D(OIL) -0.010713 0.014295 -0.749439 0.4592
ECM(-1) -0.528828 0.154220 -3.429054 0.0017
R-squared 0.275017 Mean dependent var -0.103285
Adjusted R-squared 0.228244 S.D.dependentvar 1.516183
S.E. of regression 1.331961 Akaike info criterion 3.495279
Sum squared resid 54.99774 Schwarzcriterion 3.629958
Log likelihood -56.41975 Hannan-Quinn criter. 3.541209
F-statistic 5.879814 Durbin-Watson stat 1.909625
Prob(F-statistic) 0.006840

AR il e 1650

Pairwise Granger Causality Tests
Date: 05/13/26 Time: 13:06
Sample: 1990 2024

Lags: 11

Null Hypothesis: Obs F-Statistic Prob.
OIL does not Granger Cause GDP 24 290.551 0.0457
GDP does not Granger Cause OIL 46.7958 0.1136

BG o\l b)) ils ;7 g

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation atup to 1 lag

F-statistic 0.150283 Prob. F(1,30) 0.7010
Obs*R-squared 0.169471 Prob. Chi-Square(1) 0.6806

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 05/13/26 Time: 13:08

Sample: 1991 2024

Included observations: 34

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000675 0.232873 0.002896 0.9977
D(OIL) -7.08E-05 0.014496  -0.004885 0.9961
ECM(-1) -0.091438 0.283000  -0.323104 0.7489
RESID(-1) 0.129826 0.334895 0.387663 0.7010
R-squared 0.004984 Mean dependent var -4.08E-17
Adjusted R-squared -0.094517 S.D.dependentvar 1.290968
S.E. of regression 1.350600 Akaike info criterion 3.549106
Sum squared resid 54.72361 Schwarz criterion 3.728678
Log likelihood -56.33480 Hannan-Quinn criter. 3.610345
F-statistic 0.050094 Durbin-Watson stat 1.990785

Prob(F-statistic) 0.984885
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Heteroskedasticity Test: ARCH

F-statistic 6.627709 Prob. F(1,31) 0.0150
Obs*R-squared 5.812589 Prob. Chi-Square(1) 0.0159

Test Equation:

Dependent Variable: RESID”2

Method: Least Squares

Date: 05/13/26 Time:13:11

Sample (adjusted): 1992 2024

Included observations: 33 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.951544 0.846340 1.124304 0.2695
RESID"2(-1) 0.419958 0.163127 2.574434 0.0150
R-squared 0.176139 Mean dependentvar 1.649229
Adjusted R-squared 0.149563 S.D.dependentvar 4994478
S.E. of regression 4.605865 Akaike info criterion 5.951230
Sum squared resid 657.6337 Schwarzcriterion 6.041927
Log likelihood -96.19529 Hannan-Quinn criter. 5.981747
F-statistic 6.627709 Durbin-Watson stat 1.908335

Prob(F-statistic) 0.015039




