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t e lai®y) gail) Jara dludi sl

Mull Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.047096 0.0054
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2 642242

Mull Hypothesis: D(MNY) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=58)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6. 767080 0.0000
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2 642242

:5aaatall cildUal) i) Jara Al L33
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Mull Hypothesis: D(ER) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SI1C, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.568051 0.0002
Test critical values: 1% level -3.769597

5% level -3.004361

10% level -2 642242

Omilgisn JLis) o ADF jLas) mili Juad: J4¥) caldaal)
ADF jlis) il Judas : J Y1 20

saiall GUA (Sgima | dyilaa) p—value iy

ER JsY) Gl e, ~5.57 0.0002 I(1)xie a8l
=ul(GDP) I Gyl am -6.77 0.0000 I(1)xie 4SL
INV IS Gyl aey -4.05 0.0054 I(1)ae 280

ADF Lis) ili :(04) aby Jgaal)

Jae @il auas o ) dsaall b 52))5 (Stationarity Test) sSall jlas) i s

Gl das ASla Comval g ¢ LaY) Wsise & A4Sl oS5 o1 ((INV 5 (GDP (ER ) dual

Lilan) o o 2l Zbna) e ) deagill & a8g 1(1). J6Y) dalSall dipe o0 gl 6l e Yl

ANVl Bale adieall (ggisall (o B cilpriall paead EdlaaY) aill Cisla Cus p-value il

(CsSall pre (4l) 2y 3 dsag o ati ) jieal) ducajill (md) ) g Lea ¢(0.05) dilasy)
L) ) ae Sl canpal Aia3l) Jedld) o 2S5 A Al Lo @l Ui g

— dilas) dai I(1) xie GSLe macal (ER) s2asiall il éBlgial e o) Joil) oSa ¢l

I(1) xe KLl GMT (GDP) Jlay) Asall gl o s 2 <0.0002 4 Lap-value 55.57
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A sy @A) (INV) Wil Lawills ) @iy <0.0000 1 Lsludp-value 5 6.77- dei

.0.0054 & jap-value 54.05— ik Jo¥) Gl a ooSall Luals

Alall o3 A Juadd Caan cihyuaial) G A HLadY Lalial) dangiall dast  dage ilull o3a axig
Gl oSl pailad ae 385y Lo ARDL i Johansen (i ol i)l JalSill 73l aladid
bl g pedal

Cmailgisn L) ;S g A

milgisn La8) gl

Date: 06/04/25 Time: 01:14

Sample (adjusted): 2002 2023

Included observations: 22 after adjustments

Trend assumption: Linear deterministic trend

Series: GDP INV ER

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value| Prob.**

None  (.364789 18.88570 29.79707 0.5012
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Atmost 1| 0.310602 8.902152 15.49471) 0.3745

At most 21  0.032178 0.719561 3.841466| 0.3963

Trace test indicates no cointegration at the (.05 level

* denotes rejection of the hypothesis at the (.05 level

**MacKinnon—-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max—Eigen 0.05

No. of CE(s) Eigenvalue Statistic| Critical Value| Prob.**

None  (.364789 9.983549 21.13162 0.7462

At most 1|  0.310602 8.182590 14.26460, 0.3604

At most 2 0.032178 0.719561 3.841466, 0.3963

Max—eigenvalue test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the (.05 level

**MacKinnon—-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):
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kit

GDP INV ER
0.012235 -1.953133 -2.699904
0.020247, 1.671375 -3.978215

-0.010412 -1.499222 -1.496364

Unrestricted Adjustment Coefficients (alpha):

D(GDP) -4.809871 3.653447 2.670633

D(INV)  0.190476 -0.123521 0.055352

D(ER) 0.116275 0.134578 0.025267

1 Cointegrating Equation(s): | Log likelihood -110.5847

Normalized cointegrating coefficients (standard error in parentheses)

GDP INV] ER
1.000000 -159.6335  -220.6686
(73.4219)  (86.6710)

Adjustment coefficients (standard error in parentheses)
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D(GDP) -0.058849

(0.05182)

D(INV)  0.002330

(0.00135)

D(ER) 0.001423

(0.00095)

2 Cointegrating Equation(s): | Log likelihood -106.4935

Normalized cointegrating coefficients (standard error in parentheses)

GDP INV] ER

1.0000000  0.000000 -204.7244

(42.4560)

0.000000f  1.000000 0.099880

(0.37609)

Adjustment coefficients (standard error in parentheses)

D(GDP) 0.015124  15.50060
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 kltault

(0.09797)  (10.6459)
D(INV) -0.000170  -0.578474
(0.00252)  (0.27337)
D(ER) 0.004148  —0.002170
(0.00166)  (0.18025)

— Johansen &jidal) Jalill jLad) Y

: Trace jlial. 1
(N)asadl | 4xlasy) dadll | %)5) dasall 4adll | p-value  Gay)
r=0 18.89 29.80| 0.5012 HO_ad Y
r<l1 8.90 15.49 | 0.3745 HO_ad Y
r<?2 0.72 3.84| 0.3963 HO i 5 Y

Trace jLad) milii :(05) ad) Jgaad)

Ja¥) dlgh Glle dgag a2 =il e clpaial (o idal) JelSHl) Qi Trace las) il
laadll (10 JS1(0.72 ¢8.90 ¢18.89) duguonall diliany) adll i 3 lgin Jasys
%5 A2 (g5ias ie \gd ALlaal dajall sl e Ji Ll J(r<2a<1a=0)

2ul€ (0.3963 0.3745 <0.5012) ¢l Zaloadll Ldlaa¥) 2l of LS ¢(3.84 <15.49 29.80)
(0.05) Ussall dsiall (3o e lgmren
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Cilgatie (gl 39ag pae i La eVl (g (g 8 (HO) djiall dacajill (iady (K0 Y celld e 3lusg
JaY) 8 Lse lam ¥ @il of e i) o g Aahal) dae cbaiiall o o ide JelSs
onal 7 dgad aladiadd Al dngicn (3 5aY) calall olatV) Cun e Dl ) i) Lee ¢ ushal
s o Giliginal ol gl 8 VAR I3 jlaail) #3gai aladial sasdageg ¢ (VECM) Uil

Aol Jedbad) o))yl

Max-Eigen jLiil. 2

(r)asca)dll | dxlasy) dadll | %)5) 4asall 4aidl) | p—value ¢ ay)

r=20 9.98 21.13 | 0.7462 | HO_xip Y
r<l1 8.18 14.26 | 0.3604 | HOxdy Y
r<?2 0.72 3.84| 0.3963 | HO_xdy Y

Max-Eigen jLii) :(06)ad) Jgaal)
(r<2 o<1 ar=0)ed ca)l i Trace Hlasy ddlasy) aill mea o) ) dsand) i

A yill b Ablan ) il by (Jlall Jans 128 . %35 AN (gsinn die 5adinall daall asdll ye B
Gollia) Aok e ¢29.80 Zalll dnall Lol o B 25 <18.89 sai (r = 0) V)

) 25ng pamy AL L jaeall Lacajill (b pae ) iy e <0.5012 iy L Ale (p—value)
Ayl @b die dpide JalSs dle

lhelas e Bl (0.725 8.90) dilasy) adll cills Cum (il pina @l 8 Jaaill Gui ) S
Syl by ate Ga e L 0.05 AV (g (358 Dllain) b aa (3.84 5 15.49) daal

i Lo e Ja¥) Al 303l @l s Y dahall dae cbpinal o 2wy Koy dllig L4 jeall
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JaY) 5ymd Al Ay ) Ganll) dags 38 Le sag cdadial) 58 (DA L dpda) Jelsall Gle

el (o Aotiall il dads il ZasY L cillia) sha) ol VAR zila alasiuly

VAR 7z 35a0 aladiuly padil) @ G Gullaal)

Vector Autoregression Estimates

Date: 06/04/25 Time: 01:27

Sample (adjusted): 2002 2023

Included observations: 22 after adjustments

Standard errors in () & t-statistics in [ ]

DGDP DINV DER

DGDP(-1)

0.042728

-0.001649

-0.001435

(0.23682)

(0-00646)

(0.00444)

[ 0.18042]

[-0.25546]

[-0.32340]

DINV(-1)

-4.252193

-0.249137

-0.001676

(7.17799)

(0.19568)

(0.13452)

[-0.59239]

[-1.27318]

[-0.01246]
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DER(-1)

12.01279

0.110082

-0.203203

(13.0656)

(0.35619)

(0.24486)

[ 0.91942]

[ 0.30906]

[-0.82988]

C

10.28767

0.018311

0.089584

(4.86386)

(0.13259)

(0.09115)

[2.11512]

[ 0.13809]

[ 0.98280]

R-squared

0.063903

0.084585

0.055235

Adj. R-squared

-0.092113

-0.067984

-0.102225

Sum sq. resids

7216.942

5.363460

2.534681

S.E. equation

20.02352

0.545866

0.375254

F-statistic

0.409592

0.554405

0.350788

Log likelihood

-94.94123

—-15.69088

—7.445925

Akaike AIC

8.994658

1.790080

1.040539

Schwarz SC

9.193029

1.988452

1.238910

Mean dependent

11.05274

-0.006395

0.065557
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S.D. dependent 19.16049 0.528207 0.357429

Determinant resid covariance

(dof adj.) 13.40111

Determinant resid covariance| 7.339901

Log likelihood|-115.5765

Akaike information criterion| 11.59787

Schwarz criterion| 12.19298

g agaill Alaay) Julatl) s J ) gl
(Goodness of Fit) il 8asa. 1

Laldll R? paail) cllaledd Lamidial)l ol (ld ¢ (Goodness of Fit) padil) saga (ady Lud
i Al sl 8 o) sl ez ladl) 88 G ) zscasy udi DN cYalaally
Jslai ol L <0.0846 s DINV dloles 85 <0.0639 553 DGDP dlalas & yosill Jalas
O A jitall Bl 73l jpesi & aia eSa3 Lgapen il s2ag DER. dlilea 3 0.0552
Gela ) (Adjusted R?) yasiall Jalead Alaeal) ol DS (o Bgang Chaaall 138 323 .l il
S sl Ly s ez dgaill i G land ol Aliaal) Shsiall ol o e Gilas] Jy Les il
Chnay Lo o(daid 22) claaliall dgonall aaall ) aie cuils 8 lld (ghahy 480 axe g cadal) saby)

LGB oS il dae e JB 2 3 gail) Jamsg Claiil) Alaian (e

(t-statistics): clalaal) N2

el %5 AV Gyie die Bilas) dlly ye L@j ) Adiaal) o el @majt Glelan) cjtu P
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Oe JE) ) e Jlaall Geca Ly dalall £ ol chpla 38 (cDlaladl) S Ll L agilaay) Ny e
DER(-J @il cps 8¢0.592— (g5l DINV(=1) Lusals <0.180 g5l DGDP alalas i)
O Al Al Chan oSa Lo sag Ailany) ANAN Qle X5 gaay <0.919 Jissl)

.2\.«.4‘5‘).3.4“ Qb:\’:mn

) 1aa Laitie Ll eV alaal) poes cila 23 ¢ F-statistic e 7 3saill 525a cilelany duilly W

o) i Y Al haial o 6 JSS zilll digine axe ) pedas i o1 e

la (SC) Jlsdis (AIC) clasbeall clilST (glira (o S aex LS L Ligale (<o dalill il piial)

By3all zalaill Baga b Laad cidisall el ol Cus o L)

Sabai®Y) Julal) g.'alﬂ\ g4l

Uy uavualua\ @33 z\edbaﬁ\ :\:1‘5‘\) (e - laleadl 5¢b§ Ulﬁ ccde.\ﬂ @A!}S\ g;aba;:)_“ Caacall (J;‘)

Al Al (e Bohs Aage e S5 Al (g (S cBudall VYAl )il

43S Laga ola DGDP(-1) (33 daleall (i ¢ (DGDP) Jlaay) Asal) il gai juili oty Lo

2Vl 8 and o Aaall milil) gail dgama (I3 A gng ) el L (0.0427) 13 Chanca

3 (DER) saxaiall il éDlgia) 5 (DINV) saaaiall a8l 3 chlena) e oyl Wl i)

sall O ) e ey sl ¢ naill aaY) & Jlad galiai) il Clie S Lo Al Wana g Lules S

) ol Al Al 8 dugele Va3 ) das aa g o) (salaidY)

Gls DGDP Iyl adll mlil) e DINV(=1) Jales sla s@ ¢ (DINV)cplaiiul) il L

Ol o byl i ol sasaall A8l g Ul chlenad) ol Gola) s e (4.252-) dady

Laplal LlSasl dagiil) oda 5S35 LS L gaill e (ugale i lanY Jolal diia) 558 allahi Loy

L) z3gail race Y slaiB) & A0S0 VAT ) ) g Uadll 13a 8 Ja) Akl ¢l leiny)

Ay oy Jal
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liase sls DGDP _le DER(-1) Jalae (Jé ¢ (DER) 5asaial) culBlall eldgin il 5 3laiy Losi
(eeliall Llal) gl o) Ao gabaill Holaie (e Ju 8 Lea (12.012) G dniipe dadig
Laiipall gaill dpulall Balal) ae oilais Lo gag e Aaall il & g Ul 4l ¢ el Dlgsul Cagaaadl
dga ey Aaiil) sda e alae¥) daa (o Chaa Adlany) ANA Gle ol (el pay . clelially
35as ot (e L ¢(0.203-) Gl ols lgwis Ao DER(-1) Dlgaadld Al 5Y) ol (g8l

Sliese Dhgia¥) b g WY1 hail 3 g Tpadall Sl sl 15 monal clojlSie
Gl Lokl (81 (AulSagl) ClBel) Gy ) Clagali z3saill golia®¥) dudaill el cale JSG

caall Jghal Gy 12aan ST 7 M
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Dependent Vanable LNCNE
Method Least Squares

Date 051016 Time: 20:17
Sample (adjusted) 1981 2014

Included observations 34 after adjustments

62

Vanable Coeflicient Std. Error t-Statistic Prob.
LNPOP 1349162 0.418864 3.221006 0.0031
LNR 0062674 0.029795 2.103515 0.0442
LNCNEM 0.283871 0.079681 3.562593 0.0012
LNDCNE 0336340 0.157979 2.129011 0.0419
C -18.98834 5952188 -3.190144 0.0024
ﬁ
R-squared 0.998298 Mean dependentvar 9.812260
Adjusted R-squared 0.998064 S.D. dependentvar 0.564830
S.E. ofregression 0.024855 Akaike info criterion -4.416437
Sum squared resid 0.017916 Schwarz criterion -4.191972
Log likelihood 80.07942 Hannan-Quinn criter. -4.339888
F-statistic 4253.152 Durbin-Watson stat 2.346386

Prob(F-statistic) 0.000000
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F-Bounds Test MNull Hypothesis: No levels relationship
Test Statistic Value Signif. I(0) 1I(1)
Asymptotic: n=1000

F-statistic 4 466543 10% 2.63 3.35
k 2 5% 31 3.87
2 5% 3.55 4 38

1% 413 5
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Abstract

This study aims to shed light on the reality of renewable energies in Algeria by

focusing on its various sources, particularly solar, hydropower, and geothermal energy, and
analyzing their relationship with key economic indicators such as investment (INV), gross
domestic product (GDP), and energy consumption (ER). The results indicate that Algeria
possesses significant potential in the field of renewable energies, especially in solar and
hydropower resources; however, their exploitation remains limited. The data revealed that since
2011, solar energy has become the primary source of renewable energy in Algeria, contributing
approximately 65%.

Economically, stationarity tests showed that the studied economic variables became stationary
after first differencing (I(1)), indicating the appropriateness of using VAR models or short-term
causality tests. On the other hand, the Johansen test did not confirm the existence of a long-run
equilibrium relationship among the variables, thereby excluding the use of the Vector Error
Correction Model (VECM). Additionally, the low R? values revealed the limited explanatory
power of the employed models.

Keywords:

Renewable energy, solar energy, hydropower, geothermal energy, sustainable development,

Algerian economy, VAR models, stationarity test, cointegration.
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