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Abstract:

This study sought to measure the impact of financial sustainability on sustainable development from
its environmental dimension in Algeria during the period (2004-2023), relying on the
Autoregressive Distributed Lag (ARDL) model.. The study concluded that there is a joint
integration relationship between financial sustainability indicators and sustainable development
from its environmental dimension (CO2) , The study also concluded that there is a significant effect
in the short and long term, and that the error tolerance cointeq (-1) = 0.40 is statistically significant.
This reflects the existence of a short-term equilibrium relationship between the study variables
towards equilibrium in the long term, meaning that 40% of the error can occur in the short term and
can be corrected in the long term« The study also concluded that financial sustainability is not
achieved, which is reflected in the inability to reduce carbon dioxide (COZ2) emissions.

Keywords: Financial Sustainability, Sustainable Development, Carbon Dioxide, ARDL

JEL classification: Q01, Q53.

Résumé :

Cette étude a cherché a mesurer I’impact de la soutenabilité financi¢re sur le développement
durable a partir de sa dimension environnementale en Algérie durant la période (2004-2023), en
s’appuyant sur le modele Autoregressive Distributed Lag (ARDL). L’étude a mis en évidence une
relation de cointegration entre les indicateurs de soutenabilité financiere et le développement
durable, du point de vue environnemental (CO2). Elle a également constaté un effet significatif a
court et a long terme, avec un seuil d’erreur négatif cointeq (-1) statistiquement significatif. Cela
refléte I’existence d’une relation d’équilibre a court terme entre les variables étudiées et 1’équilibre
a long terme. Cela signifie que 40 % de I’erreur peut survenir a court terme et étre corrigée a long
terme« L’étude a également conclu que la durabilité financi¢re n’est pas atteinte, ce qui se reflete
dans I’incapacité a réduire les émissions de dioxyde de carbone (CO2).

Mots-clés : Soutenabilité financiere, Développement durable, Dioxyde de carbone, ARDL
Codes de classification de Jel: Q01, Q53.
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Akaike Information Criteria (top 20 models)
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F-Bounds Test Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. [y 1)
Asymptoticc n=1000

F-statistic 18.06152 10% 2.08 3

k 5 5% 2.39 3.38

2.5% 27 373

1% 3.06 415
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Crependent Wariable: CO2

Method: AR DL

Drate: 062825 Time: 08:04

Sample (adjusted): 2006 2023

Included cbhservations: 18 after adjustments
Maximum dependent lags: 1 (Automatic selection )
Model selection Mmethod: Akaike info criterion CAIC)

Dynamic regressors (2 lags, automaticl: GEGD OIFR PURPL SLGED TAG

Fixed regressors:
rMumber of models evalulated: 243
Selected Model: ARDLCT, 2, 2, 2, 2, 1)

Wariable Coefficient Std. Error t-Statistic FProb. =
o210 0. 403204 0.518285 -0 77 Fras5s 0.51380
SEGD —0.054244 0.0132875 -2 9093295 o.05956
SEGD-1) - 127528 D.041526 -Z.07F1061 0.0917
SEGD-Z) 0.185929 D.021=284 5. 955408 0.0270
OIFR 0000502 D.008540 -0.05538565 D.9534
DIPRC-1) 00093221 00044857 —2.02890380 o.1719
DIFPR-2) D.01=Z7F50 0.o0z2917 2.51=2037 0.0O7232
PLIFL 1. 445104 0. 219790 -5.574944 00224
PUPIL-1) 1.968125 0.269125 5. 321742 0.0234
PLIFPLI—-2) -0.97 7553 0.8543276 -1.144288 0.3710
SLUGED 0054278 O.012026 -4 512990 0. 0458
SIS -1) 0. 121540 D.022758 -5. 779549 o0.0287
SIS D-Z) D.028757T D.0Z27215 1. 412874 02917
TAS D.081253 D.019525 -4 099124 00547
TAS(-1) 0020041 D.023875 -1. 258272 0.232532
L T.3587 75 4. 5917405 1.602728 0. 2502

0.993496
0987216
0029406
O.O003Z106
52 44308
58 520638
O e e

R-sguared
Adjusted R-sgquared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
ProblF-statisticy

Mean dependent var
S D dependent var
Akaike info criterion
Schwarz criterion
Hannan-CQuinn criter.
Durbin-“"“Watson stat

3. 583333
0. 248526
-4 049231
-2 257759
-2 940102
S 541535
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(breusch - Godfrrey Correlation Im test) : il bl ¥l iw sLas 1.4
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Ceutd @l O e s G cpuadl Aisyd Jias Sl 0.05 Lgiall Soius o 2ST 29 0.28 cualy assquare

Lol Wb,y L]

breusch - Godfrrey Correlation Im test jlz>1 :04 Jsux

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Mull hypothesis: Homoskedasticity

F-statistic
Obs*R-squared
Scaled explained 55

6.305035 Prob. F(15,2)

17.62723  Prob. Chi-Square(15)
0167998 Prob. Chi-Sguare(15)

0.1453
0.2828
1.0000
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HETREIOSKEDASTICITY Test ARCH :05 Jso>
Heteroskedasticity Test ARCH

F-statistic 2114848 Prob. F(1,15) 0.1833
Obs*R-squared 9.945761 Prob. Chi-Square(1) 0.1612
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5
Series: Residuals
Sample 2006 2023
4 Observations 18
3 Mean -5.92e-16
Median -0.000278
Maximum 0.026823
2 Minimum -0.023940
Std. Dev. 0.013516
1 Skewness 0.130617
- -- Kurtosis 2.543957
(o} Jarque-Bera 0.207163
-0.02 -0.01 0.00 0.01 0.02 0.03 | probability 0.901602
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i1z 13 14 is 16 17 is 19 20 21 22 23

CcusuUM 5% Significance

1.6
1.2
o.s
0.4
0.0
-0.4

1z 1= 14 15 16 17 is 19 20 21 22 23

CUSUM of Squares 5% sSignificance
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ARDL Error Correction Regression
Dependent Variable: D{CO2)
Selected Model: ARDL(1, 2, 2, 2, 2, 1)
Case 2: Restricted Constant and Mo Trend
Date: 06/28/25 Time: 17:15

Sample: 2004 2023
Included observations: 18

ECM Regression
Case Z: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Frob.
DIGEGD) -0.054244 0.003828 -13.80864 0.0052
D{GEGD{-1)) 0.186938 0.008845 -20.89792 0.0023
D{PLIFL 1445107 0082189 -17.58267 00032
D{PUPL-1)) 0.977653 0076712 12.74450 0.0061
DI{OIPR) 0.000502 0.000744 -0.675129 0.5692
DIOIPR-1)) -0.013760 0.0002248 -14.64609 0.0045
D{sSuUGD) 0.054272 0.003728 -14. 55991 0.0047
D{SUGD{-1)) -0.038757 0002677 -14 47811 0.0047
DHTAG) 0.081263 0.004353 -18.66987 0.0029
CointEq(-1)* -0.4031832 0.062297 -22.48828 0.0020
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Levels Equation
Case 2 Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
GEGD 0.003682 0.007710 3477554 0.0021
FPLUFLU 0323991 0.619383 -3.823077 0.0019
OIFR 0.002798 0.011609 0241013 0.0019
SUGD 0104201 0.035437 -2.95T7358 0.0978
TAG 0.079321 0.006336 -12.51833 0.0063

C 5244265 1.598022 3.279875 0.0817
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Null Hypothesis: COZ has a unit root Null Hypathesia: CO2 has & unit raot
Exogenous: Constant Linear Trend Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=4) Lag Lengthi: 0 (Automatic- based on &IC, madag=4)
{-Stafistic ~ Prob* Fatafistic  Prob®
Augmented Dickey-Fuller test stafistic 1409133 07934 Augmented Dickey-Fullertest statistic 1586023 04700
Test critical values: 1% level -4.532508 Testoricalvalues: 1% level -333151
5% level -3.673616 5% level -3.029970
105 level -3.277364 10% vl -1630194
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Mull Hypothesis: D(CO2) has a unit roat
Exogenous: Constant, Linear Trend

g COZfasauni o Lag Length: 0 (Automatic - based on SIC, mavlag=4)

Exagenous:None
Lag Lengin: 0 (Aomati-based on 8C, madage4)

t-Statistic Prob.*

o Augmented Dickey-Fuller test statistic -4890012  0.005%
Augmented DiceFullerfst safisc 1510657 09 Test critical values: 1% level -4.571558
Testortcalvauss: 1% level 2682358 R level -3.690814
hlee 155011 10% level -3.286909
105l 1 §0761

Jo¥ @Al (5 sial) ‘;é degd AR IR INEY i 202 dalal)

Nl Hypoesis: GEGO has aunitoo ?,Ullnlj’mgs [;:_EGD}WSE ot
Exagenous, Constant :f’[msﬂfn r;., vl e
LagLengt D utomatic- ased o0 3, matag=T Al Rkl .
e P’ e
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“ull Hypothesis: D(GEGD) has a unit root
zxogenous: Mone

_ag Length: 0 (Automatic - based on SIC, maxlag=4)

f-Statistic Prob.*

tugmented Dickey-Fuller test statistic -3.134220 0.0036
Test critical values: 1% level -2.6997649
5% level -1.961409
10% level -1.606610
Js¥ 31y Sl (B 0IPE Ak ) il 103 okl
Null Hypathesis: OIPR has a unit root Null ot OFR has a uit oo
Exogenous: Constant Linear Trend Enogenous Nore
. Lag Length: 0 (Automatc- based on 8IC, malag=4
Lag Length: 0 (Automatic - based on SIC, maxlag=4) pLanl H

e I 1
f-Sfafistic  Prob?

Augmented Dickey-Fuller test stafisic Q14T 0800
Augrented Dickey-Fuler est statstc 3664019 Q0s0g  TelcmaEles ;x m iggﬁgj
Testorticalvalues: 1% level -4.53259 e AR
A% level -1673616
10% level -3.277364 fMeckinnon (1098) ane-sided p-ialues.
Full Hypothesis: OIPR has a unit root i T e R e

Exogenous: Constant
Lag Length: 0 (Automatic - based on S, maxiag=4)

t-Statistic FProb.™

Augmented Dickey-Fuller test statistic 3. 124041 00417
Test critical values: 1240 level -2.831511
5% lewvel -2.029970
10% level -2 655194
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Hull Hypothesie: D(PURU) has a unit root

¢ Null Hypothesis: PUPU has a unitroat Exagenous: Canstant Lingar Trend

+ Exogenous: Constant Linear Trend Lag Length: 0 (Automatic- based on SIC, maxlag=4)

= Lag Length: 4 (Automatic- based on SIC, maxlag=4)

i Fatatisic  Prop*

t-Statistic~ Prob*

H Augmented Dickay-Fulle test stafistic -4 260479 00176
Augmented Dickey-Fuller test stafistic 2861801 1.0000 Testcalvalues: 1% el AT
Testoifcalvalues: 1% level -4728363 % evel 1600814

5% level 3759743 10% level -3.266909

10% level -1324976

#Markinnnn (100R) nna-zired nalisg
‘ ‘ | VUl HypOMEsIs: FUFU a8 & unitrot
Nl Hypetnis: D{PURL) has aunitrt  MiTkjp ‘

+ Exogenous: Constant

Eiogenaus:Nong ‘ ' )
Lag Lengt: 0 (utomatic- based o 3G, malag=!) ‘ LagLengh- 1 pulomalc-based on SC, matag=4)
e e totatistic  Frob.
Dl gy | DO S o
Testorcalvalues, — 1alerel 2600760 ‘ % e -304&391
bl g 10% el 2660551
105l 1608610

JoY Gy sremdl 2 SUQGD ke jlzs) il 05 (3, oukalt

Nul Hypathesis: SUGD has aunitrot Null Hypathesis: D(SUIGD) has a uni rac
Exngenaus: Canstant Lingar Trend Eiogenous; Constant
Lag Lengh: (Autortc - based on S maag=) Lag Length: 0 (Automatic- based an 8IC, malag=4)
Fotatfic  Prob? Fatatisic  Pron?

Augmented DickeF e st ltsic DA 0383 muqmented DickeyFullertost stashi 4900173 00012
Testecabvates.— thhleel AT Togtecalvalues, 1% leve BETI0E

el 3750083 554 el 3040391

10% vl 30478 1% el 2660551

Al Hypothess: D(BUGE) has aumit oot
Eingenous: Constant
Lag Lengt: 0 (utomafic - based n 3. marhg=4)

Hl Hypathesis: DISUGD) has aumitroot
Exogenous: Constant Linear Trend
LagLength 3 (Automafc- based on 3IC, madaged)

Ftdc  Prob?

pebowuse gy SO, G D
— - Testorcalvalues:— Thlusel REMIR
Testocavalues 1% lewel 41038
il 2
thll i 1l i
1l 1T

Hla el e HAAM s ldedisialies
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Null Hypothesis: TAG has a unit root

& Null Hypothesis: PUPU has a unitroct Eogencus: Consant Linea Trend

+ Exogenous: Constant, Linear Trand LagLengh:0 (Automatic based on SIC, marag=4)

= LagLength: 4 (Automatic - based on SIC, maxlag=4)

i totatistc ~ Prob.’

t-Statistic~~ Prob*

| Augmented Dickey-Fullr fest stabistic 2057900 05347

Augmented Dickey-Fullr teststaistc 2061601 1000 Testorcaiaes:  filewd 430508

Testerifcalvalues: 1% level 472833 5 e 367361
5% lavel 3750743 10% el 3271364

10% level -3.324076
*HarKinnon (1995) ane-sided n-valites

Hull Hypathesis: TAG has a unit oot
Eiogenaus: Constant Linear Trend
Lag Length: 0 {Automatic - based on 8IC, maxlag=4)

totafistic  Prob?

Augmented Dickey-Fullr test stafistic 2057900 08T
Testorficalvalues, 1% level -4 532608

3% evel -3673616

10%level 3277364

*MarKinnan (1998 nna-gired n-ualies
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