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The impact of climate change on food security in Algeria, a standard study using the
ARDL model during the period (1995~ 2024)
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Abstract :

This study aims to analyze the impact of climate change on food security in Algeria during
the period 1995-2024 by examining the relationship between key climate indicators, namely
vegetation cover, the frequency of natural disasters, temperature changes, and food security
levels. The study adopts an inductive approach and employs econometric and statistical
methods, using the Autoregressive Distributed Lag (ARDL) model to estimate both short-run
and long-run relationships among the variables. The findings reveal the existence of a long-run
equilibrium relationship between the studied variables and show that an increase in vegetation
cover significantly enhances food security by 13.5433 units. In contrast, the effects of natural
disasters and temperature changes were found to be statistically insignificant during the study
period. The results highlight the importance of adopting sustainable environmental and
agricultural policies that promote vegetation cover and strengthen the agricultural sector’s
capacity to adapt to climate change, thereby contributing to the achievement of food security in
Algeria.
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AT Level
S Test ADF Test PP
- - -
) With With | \without With With | without
3 Constant | Constant Constant Constant | Constant Constant
& Trend & Trend & Trend & Trend
t-Statistic -0.6230 -2.4201 2.1856 -0.5803 -0.52388 2.4189
y Prob 0.8717 0.3630 0.9916 0.8614 0.3131 0.9952
t-Statistic -0.8906 -1.6138 1.5355 -0.8838 -1.8131 1.5425
Xl Prob 0.7782 0.7650 0.9665 0.7803 0.6748 0.9669
t-Statistic -5.7895 -5.8456 -1.5365 -5.8274 -5.8659 -3.3512
XZ Prob 0.0000 0.0002 0.1149 0.000 0.0002 0.0015
t-Statistic -5.6604 -5.7279 -5.4114 -5.6611 -5.7682 -5.4113
X3 Prob 0.0000 0.0003 0.0000 0.0000 0.0002 0.0000
AT First Difference
< Test ADF Test PP
g. with |V without [ yvin | WV | without
= Constant | Constant | Constant | ~ 0+ | Constant | Constant
) & Trend & Trend
Z & Trend & Trend
t-Statistic -6.5603 -6.4654 -0.9135 -6.7/34 -6.7005 -5.5667
y Prob 0.0000 0.0000 0.0000 0.000 0.000 0.000
t-Statistic -4.4507 -4.3884 -4.2526 -4.3329 -4.2551 -4.2029
Xl Prob 0.0013 0.0078 0.0001 0.0018 0.0107 0.0001
Xz t-Statistic -7.2390 -7.1095 -7.3704 -16.8231 -16.4445 -17.1466
Prob 0.000 0.000 0.000 0.0001 0.000 0.000
X t-Statistic -9.3424 -4.1934 -9.5020 -30.7748 -30.9433 -31.0732
3 Prob 0.000 0.000 0.000 0.0001 0.0000 0.0000
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36 2358 20 sois J28 ARDL 358 1(2) oy JS20
Akaike Information Criteria (top 20 models)

-2.08

Model250: ARDL(3, 0, 0, 0
Model365: ARDL(2, 0, 2, 0
Model240: ARDL(3, 0, 2, 0
Model375: ARDL(2, 0, 0, 0
Model235: ARDL(3, 0, 3, 0
Model490: ARDL(1, 0, 2, 0
Model500: ARDL(1, 0, 0, O
Model225: ARDL(3, 1, 0, 0
Model360: ARDL(2, 0, 3, 0
Model245: ARDL(3, 0, 1, 0
Model350: ARDL(2, 1, 0, 0
Model125: ARDL(4, 0, 0, 0
Model340: ARDL(2, 1, 2, 0
Model249: ARDL(3, 0, 0, 1
Model364: ARDL(2, 0, 2, 1
Model239: ARDL(3, 0, 2, 1
Model215: ARDL(3, 1, 2, 0
Model115: ARDL(4, 0, 2, 0
_2 . 20 Model495: ARDL(1, 0, 1, 0
Model370: ARDL(2, 0, 1, 0

-————
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- ———

-2.10

-————

 -————
-————— =
-——————

-——————

-2.12

—— ]
—_—
———
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-2.14

 ——— e
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-2.18

Model250
Model365
Model240
Model375
Model235
Model490
Model500
Model225
Model360
Model245
Model350
Model125
Model340
Model249
Model364
Model239
Model215
Model115
Model495
Model370
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F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(2)

Asymptotic: n=1000

F-statistic 4.356091 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
X1 13.54334 1.984900 6.823186 0.0000
X2 -0.004873 0.035289 -0.138101 0.8914
X3 0.000287 0.002603 0.110304 0.9131
C -57.61665 9.120600 -6.317199 0.0000

EC =Y-(13.5433*X1 -0.0049*X2 + 0.0003*X3 - 57.6166)
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ARDL Error Correction Regression
Dependent Variable: D(Y)

Selected Model: ARDL(3, 0, 0, 0)

Case 2: Restricted Constantand No Trend
Date: 01/28/26 Time: 17:32

Sample: 1992 2024

Included observations: 30

ECMRegression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

D(Y(-1)) -0.289367 0.146794 -1.971239 0.0608

D(Y(-2)) -0.244362 0.144972 -1.685581 0.1054
CointEqg(-1)* -0.269622 0.053322 -5.056517 0.0000
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.835159 Prob. F(2,21) 0.4477
Obs*R-squared 2.210358 Probh. Chi-Square(2) 0.3312
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Series: Residuals
Sample 1995 2024
Observations 30

8

7

6

5 Mean -4.32e-15
Median -0.001353

B Maximum 0.182911

3 Minimum -0.179106
Std. Dev. 0.064320

2 Skewness -0.014692

1 Kurtosis 5.055793

0 . . .. . Jarque-Bera 5.283934

-0.1 0.0 0.1

0.2 | probability 0.0712218

Eviews 12 b, olr 2 o sl 2l slas] o0 sl
Ls (Heteroskedasticity las| pascs clos ) s (6l 3o G o ST il de a5 ade B byl —
(7) ¢ dgid an
Heteroskedasticity L) wit :(7) o8y Jgud!
Heteroskedasticity Test: ARCH

F-statistic 0.025462 Prob. F(1,27) 0.8744
Obs*R-squared 0.027322 Prob. Chi-Square(1) 0.8687
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Ramsey RESET Test
Equation: UNTITLED
Omitted Variables: Squares of fitted values
Specification: Y Y(-1) Y(-2) Y(-3) X1 X2 X3 C

Value df Probability
t-statistic 0.467832 22 0.6445
F-statistic 0.218867 (1, 22) 0.6445
Likelihood ratio 0.296980 1 0.5858
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With Cons...

With Cons...

Without C...

With Cons...

With Cons...

Without C...

With Cons...

With Cons...

Without C...

With Cons...

With Cons...

Without C...

Notes: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1%. and (no) Not Significant

At Level

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

Y
-0.5803
0.8614
no
-2.5288
0.3131
no
2.4189
0.9952
no

At First Difference

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

Atlevel

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

d(y)

-6.7784
0.0000

*kk
-6.7005
0.0000

*hk
-5.5667
0.0000

*kk

Y
-0.6230
0.8517
no
-2.4201
0.3630
no
2.1856
0.9916
no

At First Difference

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

d(y)
-6.5603
0.0000

*kk
-6.4654
0.0000

*kk
-5.5135
0.0000

*kk

UNIT ROOT TEST TABLE (PP)

X1
-0.8838
0.7803
nO
-1.8131
0.6748
nO
1.5425
0.9669
nO

d(x1)
-4.3329
0.0018
*kk
-4.2551
0.0107
*k

-4.2029
0.0001

*kk

xX2
-5.8274
0.0000

Kkk
-5.8659
0.0002

*kk
-3.3512
0.0015

*kk

d(x2)
-16.8231
0.0001
*kk
-16.4455
0.0000
*kk
-17.1466
0.0000

*kk

X3
-5.6611
0.0000

-5.7682
0.0002

-5.4113
0.0000

d(x3)
-30.7748
0.0001
*kk
-30.9433
0.0000
*kk
-31.0732
0.0000

*kk

UNIT ROOT TEST TABLE (ADF)

-0.8906
0.7782
no
-1.6138
0.7650
no
1.5355
0.9665
no

d(x1)
-4.4507
0.0013
*kk
-4.3884
0.0078
*kk
-4.2526
0.0001

*kk

*MacKinnon (1996) one-sided p-values.

-5.7895
0.0000
*kk
-5.8456
0.0002
*kk
-1.5365
0.1149
no

d(X2)
-7.2390
0.0000
*kk
-7.1095
0.0000
*kk
-7.3704
0.0000

*kk

This Result is The Out-Put of Program Has Developed By:
Dr. Imadeddin AlMosabbeh

College of Business and Economics
Qassim University-KS A

X3
-5.6604
0.0000

-5.7279
0.0003

-5.4114
0.0000

d(x3)
-9.3424
0.0000
*kk
-9.1834
0.0000
*kk
-9.5020
0.0000

*kk
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