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Forecasting renewable energy consumption in Algeria until 2030: using a VAR model
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Abstract:

This study aims to forecast the consumption of renewable energy in Algeria for the period
2030-2024using a vector autoregressive (VAR) model, using statistical data from 1991 to 2023, in addition to
macroeconomic indicators for the benchmark study, namely GDP, unemployment rate and renewable electricity
production.

The results showed that the VAR model has a high ability to explain the dynamic relationships
between the factors affecting renewable energy consumption, making it a valuable tool for forecasting and
planning. The study also found a continuous increase in renewable energy consumption during the period
from 2024 to 2030, which indicates a positive shift towards the adoption of renewable energy sources. Indicates
a positive shift towards the adoption of clean and renewable energy sources in Algeria.
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

AtTevel
REPC LGDP EFR

With Constant t-Statistic -2.7719 -0.6301 -1.5375
Prob. 0.0736 0.8500 0.5021

* n0 n0
With Constant & Trend t-Statistic -3.6953 -1.2147 -3.2191
Prob. 0.0373 0.8903 0.0987

. no *

Without Constant & Trend t-Statistic -1.0555 2.4597 -0.4071
Prob. 0.2567 0.9956 0.5288

n0 nQ n0

At First Difference
d(REPC) d(LGDP) d(EFR)

With Constant t-Statistic -8.1511 -4.5582 -6.2296
Prob. 0.0000 0.0010 0.0000
With Constant & Trend t-Statistic -8.0888 -4.4835 -5.4012
Prob. 0.0000 0.0062 0.0009
Without Constant & Trend t-Statistic -8.2684 -4.0149 -8.2527
Prob. 0.0000 0.0002 0.0000

*kE a3 *kE
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UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root

At Level
REPC LGDP EFR

With Constant t-Statistic -2.75086 -0.6864 -1.3405
Prob. 0.0769 0.8362 0.5984

* n0 n0
With Constant & Trend t-Statistic -3.6639 -1.4839 -2.9318
Prob. 0.0399 0.8142 0.1665

* n0 n0
Without Constant & Trend t-Statistic -0.7947 2.1506 0.0195
Prob. 0.3639 0.9909 0.6816

n0 n0 n0

At First Difference
d(REPC)  d(LGDP) d(EFR)

With Constant t-Statistic -9.7797 -4.5328 -9.9576
Prob. 0.0000 0.0011 0.0000
With Constant & Trend t-Statistic -11.8621 -4.4542 -14.6877
Prob. 0.0000 0.0067 0.0000
Without Constant & Trend t-Statistic -9.8623 -4.0524 -7.0202
Prob. 0.0000 0.0002 0.0000
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-1.7982
0.6820

-0.9063
0.3160
nQ

d(CH)
-4.3951
0.0016

£k

-4.2913
0.0098

£k

-4.3298
0.0001

£k

CH
-0.8794
0.7817
n0
-2.1206
0.5154
n0
-0.8646
0.3336
n0

d(CH)
-4.3782

0.0016
-4.2572

0.0107
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05 Prob.**
Mo.ofCE(=) Eigenvalue Statistic Critical Value Critical Value
Mone 0.622882 47 54974 47.85613 .0523
Atmost1 0.290259 17.41859 2579707 0.6091
Atmost2 0181214 6. 790071 15.49471 06022
Atmost3 0.018921 0.592166 3. 841465 0.44186
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VAR Lag Order Selection Criteria
Endogenous variables: DREPC DLGDP DEFR DCH
Exogenous variables: C
Date: 07/26/24 Time: 15:33

Sample: 1991 2023
Included observations: 30

Lag LogL LR FPE AIC sC HQ
0 -110.9915 NA 0.025089  7.666097 | 7.852923* | 7.725864*
1 -96.19591  24.65925  0.027528  7.746394  8.680525  8.045231
2 7421626 | 80.77151* | 0.019691* | 7.347751* 9.029188  7.885657
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Vector Autoregression Estimates

Date: 07/26/24 Time: 15:34

Sample (adjusted): 1994 2023

Included observations: 30 after adjustments
Standard errors in () & t-statistics in []

DREPC DLGDP DEFR DCH

DREPC((-1) -1.148929 -0.007392 -0.016269 -0.079830

(0.51564) (0.00597) (0.00625) (0.10775)

[2.22815] [-1.23801] [2.60342] [0O.74088]

DREPC(-2) 0.005666 -0.000812 0.004904 0.013265

(0.47279) (0.00547) (0.00573) (0.09879)

[0.01198] [-0.14830] [0.85590] [0.13427]

DLGDP(-1) -11.12254 0.109334 -0.067323 -5.154780

(20.8326) (0.24122) (0.25247) (4.35324)

[-0.53390] [0.45326] [0.26666] [-1.18412]

DLGDP(-2) -50.15496 -0.323426 -0.764891 0.103564

(19.7360) (0.22852) (0.23918) (4.12409)

[-2.54130] -1.41529] [-3.19801] [0.02511]

DEFR(-1) 66 .66933 0.407377 1.161689 4.109728

(39.4406) (0.45668) (0.47797) (8.24163)

[1.69037] [0.89204] [2.43044] [0.49865]

DEFR(-2) -20.95116 0.046166 -0.674276 0.394801

(35.5878) (0.41207) (0.43128) (7.43654)

[0.58872] [0.11204] [-1.56342] [ 0.05309]

DCH(-1) -2.877021 -0.002507 -0.032187 0.133995

(1.29375) (0.01498) (0.01568) (0.27035)

[2.22378] [0.16734] [2.05292] [0.49564]

DCH(-2) -1.389015 -0.029929 -0.017918 -0.002238

(0.98940) (0.01146) (0.01199) (0.20675)

[-1.40390] 2.61247] [-1.49434] [F0O.01082]

C 1.431955 0.051264 0.032924 -0.193988

(2.16898) (0.02511) (0.02629) (0.45324)

[ 0.66020] [2.04122] [1.25254] [-0.42800]

R-squared 0.471279 0.309233 0.534868 0.228512

Adj. R-squared 0.269862 0.046084 0.357675 -0.065388

Sum sq.resids 2229.515 0.298917 0.327441 97.35318

S.E. equation 10.30376 0.119307 0.124870 2.153106

F-statistic 2.339813 1.175124 3.018564 O0.777517

Log likelihood -107.1933 26.56363 25.19653 -60.22538

Akaike AIC 7.746219 -1.170909 -1.079769 4.615025

SchwarzSsC 8.166578 -0.750549 -0.659410 5.035384

Mean dependent 0.121188 0.052310 0.012693 -0.480533

S.D. dependent 12.05849 0.122155 0.155804 2.085987
Determinant resid covariance (dof adj.) 0.006894
Determinant resid covariance 0.001655
Log likelihood -74.21626
Akaike information criterion 7.347751
Schwarzcriterion 9.029188

Number of coefficients 36
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DREPC = - 1.14892929921*DREPC (-1) + 0.00566566077813*DREPC (-2) - 11.1225381646*DLGDP (-1) -
50.1549560536*DLGDP (-2) + 66.6693265487*DEFR (-1) - 20.9511581372*DEFR (-2) -
2.87702064508*DCH (-1) - 1.38901475569*DCH (-2) + 1.43195492075.
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Inverse Roots of AR Characteristic Polynomial
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Dato: 07/36/24 Time: 1536

Sample: 1991 2023
Included observations: 30

Null hypothesis: No serial correlation atlag h

Lag LRE™* stat df Prob. Rao F-stat df Prob.
1 10.31501 16 0.8497 0.616045 (16,43.4) 0.8534
2 9.668645 16 0.8834 0.573630 (16,43.4) 0.8863

Null hypothesis: No serial correlation atlags 1 toh

Lag LRE™* stat df Prob. Rao F-stat df Prob.
1 10.31501 16 0.8497 0.616045 (16,43.4) 0.8534
2 19.92104 32 0.9526 0.542737 (32, 38.5) 0.9602

*Edgeworth expansion corrected likelihood ratio statistic.
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Component Jargque-Bera df Prokb.
1 1.12993= 2 0.5488
2 o.s953892 2 086389
3 o.108201 2 02473
4 0.566502 2 0. 75323
Joint 27705323 = 0.8479

*Approximate p-values do not account for coefficien
estimation
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VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 07/26/24 Time: 15:41

Sample: 1991 2023
Included observations: 30

Joint test:

Chi-sq df Prob.

173.0060 160 0.2281

Individual components:

Dependent R-squared F(16,13) Prob. Chi-sq(16) Prob.
res1*res1 0.848912 4.565170 0.0043 25.46737 0.0620
res2*res?2 0.512458 0.854023 0.6228 15.37374 0.4975
res3*res3 0.790624 3.068076 0.0237 23.71872 0.0958
res4*res4 0.618988 1.319977 0.3103 18.56963 0.2916
res2*res 1 0.464533 0.704866 0.7491 13.93598 0.6035
res3*res1 0.829963 3.965874 0.0081 24.89889 0.0716
res3*res?2 0.594488 1.191140 0.3798 17.83464 0.3337
res4*res 1 0.524055 0.894629 0.5894 15.72164 0.4726
res4*res?2 0.638512 1.435154 0.2584 19.15536 0.2607
res4*res3 0.673927 1.679270 0.1754 20.21780 0.2106
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Wariance Decomposition of DREFPC:

Period S E. DREPC DLGDP DEFR DCH
1 10_ 20376 100 0000 O.000000 O .000000 0000000
(0.00000} ({0_00000) ({0_00000) (0_00000)
= 12 47223 S0 92113 & 597680 0.541 376 11 9391
(11 9670) (2. 22260) (2 S86162) (2. 7E945)
= 13 16281 FTE OFTTE1 10 68022 2 076008 1116617
(12.2167) (11.74321) (5.21259) (7.62950)
4 12 228306 72 _ 75399 10. 49477 4 649907 11.09133
(12.5512) {11.5502) (5.41556) (2.04094)
& 12 29467 72 42996 10251659 4 712278 11.44607
(1Z2. 9815} (11.6245) (5. 86774 (2. 07S14)
= 12 432299 T2 OG5T747 10.20175 &5.127050 11.49273
(13 .6249) (1172613 (5. 241513 (2 O0F7255)
7 12 46214 72.7O92S86 10. 45626 £5.2061329 11.44574
(14.1110) (11 . 68632) (6 6677 3) (2. 20621}
= 13. 452821 T2 72849 10.44996 5. 304077 11.51748
(14. 7101 (11.9728) (7.23208) (2_.62939)
2 13 48775 F2.54969 10. 472320 5. 439923 11.53208
(15.1226) (12.2262) (7.27250) (2.62299)
10 12.49015 7252395 10. 474782 5. 459039 11.53223
(15.7271) (12.4172) (7.872732) (2.92265)
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Resporse toCholesky OreS.D. (4, adjusted) Inovations

Response of DREPCto DRERL lnnow atcn Response of DRERC to DLGOP Innaw atian Response of DREPCto DEFR |riava tian hesponse of DREPCto D Cd Innovation
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