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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 (CO2) 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 ’erreur peut survenir a court terme et étre corrigée a long
terme, L’étude a également conclu que la durabilité financieére 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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:(Bounds test) sgumt! jlas | Jloaiwl SJidd! Jolall sgumtl jLasl.3.2,3
of oLl lisll iz (BoundsTest) sgastiylis | 2uzgie Jleaiunls clidall JolSall jlasl mls sbsl Jeazdl cae
oAby diag ugiall Slbsiue eliae die G¥ el do | @uall e ST eF= 18.06 F-statistic J 4, guusall 2oyall
Ao b 835105 A8Me d92 9 (e IS Jug cilpasall (o yidie JolS5A8Me 392 9 pae e (ois Gl poall 45,8
pladl ) Jlax] 2l clpaally « CO2055) S0 auSsl GG 5l wbilag! alddl paall dwludl Sliis oo J23
Sll¥ 4wd :0IPR. ayall 55281l :TAG ¢ Jlea¥! el bl J) el of (aslall SUGD =l il J)
A8Me 3929 AlSa) Hlas ) Ual cpage ((Aaladl claawtl J) daladl clol ¥ 3w :PUPUL Zaladl ool ) dgdaail)

D elld gy sol Jgamlly bOUNAS test jLuas! ol ya) @i el psall on U2 Al &433lg3
bounds test ylz (02 Jsued

F-Bounds Test Mull Hypothesis: Mo levels relationship

Test Statistic Yalue Signif. [0y 1)
Asymptotic; n=1000

F-statistic 18.06152 10% 208 3

k 5 5% 239 3.38

2.5% 27 373

1% 3.06 415
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W) z 39l paany Lied colpaall o i JolS5 28Me 3929 oo ST

(1.2.2.2.2.2 )iz 350l 130l alusianl dwhyll 3500 pus 103 Joutr

255



265 —248 £ ((2025) 36 : bt (31 02:5u4) 18 jlowadl | —ihenod! daslr —igyloedl pghally ety dp3LaBY) aghalt Les

Dependent Wariable: CO2

Method: ARDL

Crate: O0G/28/25 Time: 03:04

Sample (adjusted): 2005 2023

Included observations: 18 after adjustments
Maximum dependent lags: 1 (Automatic selection )
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automaticy: GEGD OIPR PUPU SUGD TAG

Fixed regressors:
Mumber of models evalulated: 2432
Selected Maodel: AaRDL{1, 2, 2 2 2 1)

Wariable Coefficient =Std. Error t-Statistic Prob.*
o2 -1 0. 403204 D.518285 -O.FFrFoass o.5180
SEGD -0.054244 0.0132875 -2.909395 00596
SEGDM-1) -0 127528 D.041526 -2.071061 o097
GSEGDM-Z) O186939 003213284 5. 955408 00270
IFPR D 000502 D.00sS 540 -0.055856 D 9554
OIPR-1) -0.00932321 0. 0044857 2089020 o17F1a
IFR-Z2) D.O013750 0.0032917 2.51=2087 00723
FPLIPL 1. 445104 0. 219790 -5. 574944 00224
PLPIL-1) 1.968135 0.369135 5.331 742 003324
PLPIL-2) -0.97F 75532 0.8543276 -1.144288 o.37F10
SLUGED 0054278 O.012026 -4 512990 00458
SLIGSD-1) -0.131540 D.022758 -5.F7as549 o.0287
SLUIGSD(-2) 0028757 D.0Z27215 1. 4182874 0. 2917
TAG D.O0O81263 D.0195325 -4 099124 o.0547F
TAS-1) —0.020041 D.023875 -1. 258272 0.232532
L F.3587F 5 4. 5917405 1.602723 02502
R-squared 0. 9953496 Mean dependant var 3583333
Adjusted R-sguared 0.987216 S D. dependent var 0. 2455265
S E. ofregression 0029406 Akaike info criterion -4 049221
Surm sqguared resid D003 106 Schwarz criterion -3.257 739
Log likelihood 52 44208 Hanmnnmnan—Cuinn criter. -2.940102
F-statistic 83.52068 Curin-Wwatson stat 2.641535

ProbiF-statisticy 0 O T Mt =

EVeiws 13 gelp Slrprs Jo slass WU iUl 3lis) o - yazol)
&P Woladl Shaadl (e 99.84% o e a9 Jorda g9 R’=99.84% yatll Jalae socss sdiel Jousd! s
Aozl Aagall (o 4ST5 88.52 b Aaud o LeS dlatadl claall Lwo o CO20055)SI1 LS SU sle wlibag!

Al Lgiae 4 z3sal o e Joy e
iz 3geid| Baga slasl.4

(z 35l 1ia elof 8392 cye uSTHI Ay J2¥ Asslally 8yuadll JU¥ spuas 3 (1.2.2.2.21 )iz 300l e slazedlid
A Sy e Aegame Jlaaialy el
(breusch - Godfrrey Correlation Im test) : 1l bolay¥ a8iw sLas| 1.4

prob chi — aad ¥ 1ylas 1A Lola Alin o z3seidl sl ) Joazmdl cldane I3 (o 5LasY L pdy
Ceutd @l o e s G cpuadl Ay Jidi Jllg. 0.05 giall Sotun (o AST (29 0.28 caly ussquare

Lol byl LI

breusch - Godfrrey Correlation Im test jLz :04 Js.

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

F-statistic 6.305035 Prob. F(15.2) 0.1453
Obs*R-squared 17.62723  Prob. Chi-Sguare(15) 0.2828
Scaled explained 55 0167998 Prob. Chi-Sguare(15) 1.0000

EVeiws 13 by Sl s Jo slezs YU Ul 318l 0 : pbaall
HETREIOSKEDASTICITYTest ARCH pladl cdMis | alin sLas!.2.4
4ede9 0.05 (o ST (29 0.16 caly 18 ,LasY |y AollIProb chi — Square 4 o HLasyl lia gl el
bl il e A e Lelsin ! puey Blodl uiless J) 4l @I puall n,d Joid S

HETREIOSKEDASTICITY Test ARCH :05 Jgu>
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Heteroskedasticity Test: ARCH

F-statistic 2114848 Prob. F(1,15) 0.1833
0bs*R-squared 9.945761 Prob. Chi-Square(1) 0.1612

EVeiws 13 gelp Slr prs Jo slass WU i) 3lis) o - yazad)

Histogram- normality Test §lgdl awdall ajgall sLasl 3.4

0.05 Lgiall Gsiun (o AST 29 0.90:cssL5Prob jarque — Bera deyd of Lasdl ;Lasy! lia @ls S5 e

Lo La3ss A 350 el (6l aadall o352l A on @1l b5 ) 5 @1 putadl Buinyd (ady puie JUallsg
Histogram- normality Test 3 bl ayedt sl :06 Jsur

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 0.801602

Eveiws 13 by Sl s Jo slezs WU Ul 31us] 0 : pazall

:(stability test) @l ,aual slos 4.4

e el Al lgmall 1A Hlums¥! z3gid Uased) mumsad 7 390 3yuall cdlelaall JSG ) a0 3a=s,
e dpyxll s9amdl J515SQUARES  OF CUSUM 5 CUSUM  (ye JS cilylias¥ il JSCa! ay 13)
oo JS L8l AICUSUMSQ 9 CUSUM  clylas | skt Lied clulyudl elane e 15liduly 5% Gyius
axl aluziul e ¥ Al lnad G ss2g e Leasiadl @bl sls e uSTs (I 132 SBROWN, DUBLIN
! 82! § ansll (1975) EVANS s BROWN, DUBLIN (10 S Lol &1 clyLasl

By i) HL) gl 102 JSCad)
:(stability test) &y el jlas

12 13 14 15 16 17 18 19 20 21 22 23

cusumM 5% significance

1.6
1.2
o.s8
o.4a
0.0

-0.4

1z 1=z 14 1s 16 17 1= 19 20 21 22 23

CUSUM of Squares 526 significance
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CUSUM OF SQUARES TEST 5 CUSUM test w0 S § el Of Jasdl oMel JSAT M5 10
S5 @ L B iy gl Slhazul OF 3L sag iz dseid) Wharaly as JWbs %5@siue die sguzdl J5ls
Ayl 55
Uase! el 7 dgedy dglally JoY1 Buad A8Mall puis,5
Uaiedl memsas z3gady Jo¥1 Spuad a8Mall pias 1. 5
adipe Liay Al Slpdie (e amy sddly ECM sl mumias z3ges M5 oo d2¥ Byuad a8Mall yyuas oy
Od (SAuds paie oyliel Jadd dusly Ay saal 1550 sl ol > 09 Sy sdj%/\ Aoydl cpe B9yl
dolaes OIS 13] oz skl U2 § O3lsall ) uadl) Jo¥ (§ Soes Q1 MY s Ay A pnn (Say 45
Logall paad dus J2¥ Algh 28Me Sl of e Jus0.05 ¢ (o J3T Lgins dullais po Adlas 8ylisly Uil mumesas
moal zisad il @l iy war e Gl Al Bolaad @ Ayl ¢ sl e Jolal dalll
(JW Joadl 3 disge U2 Byuad 48dally lazl
ARDLcé}oJ J’iﬂ\ 5,,.:.3 Bl st c.?u.ﬁ.? CJ}M BYRY] :07 ij\?.hh
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

EVeiws 13 by Sl s Jo slezs YU iUl 3lus] 0 : jbaaall
:JWE A8Mall s g5 (S
oSay Lo liag dbasl Lgine 939C0INtEQ (-1) =040 Sl Unsel umsas Jalas o) Uaidl mumsas il pd5 @
2 o oSy Uasedl (0 %40 o) &l Joghall J2X1 & G315l gms Aulyldl Silpiie o 21 Byead 43les ABMe 3929
Lyl uS55 aumall ¥ (§ A8l 5,0 &l el mlidl IM5 a9 «dsslall U2 3 Lmimias Sy suadll U213
Eie MalSs 2LalSae Aulyull il paze o
a8l L3 3L lslaw! ae dgineg 4 wSe LJIDEGD el mloadl J) aladl ua 3 JLax] A alae @
oluais ) g8 A5UL %1 o DEGD =l mladl ) aladl coadl Jlez] 3505 aie ¢y «CO2 (gL
e 4iagSo> 8y By slaidY) dmal pwls ulide L wdll gia ,aial dey> %0.05 - . CO25Le wlilag!
Oaxs 3 e Jlaa¥! el @l ) cpidl Aed )3l e Bgll 9,0 e plai e JS i Gggadl 510)
Ao sl 9,0 ae Ll u Sail Lao 2aladl 25315kl Jugas 3 Lile slaze¥l adcg Lialiazsl u Ll 4ua oy
.CO2 gy 8T1 apuSol Sl 15
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deSol UL Slila! e Lgire 5 uzge A8e L) SUGE Jlea¥ el mlidl ) szeall of (aslall Aclas @

3305 J) 835w AL %71 o SUGE JlaaY! el bl J) szeall of (aslall 3ol e e «CO2 (y)(STN

sl mazms ] dagy Lo Wl Jleaa¥! el @bl oo (aslall oy G« adll all §.%0.05..CO25le wlilas!

ShLaed (£15 @ el (@ Amall LA aylie o1 dides B e of Zamall 2l ayyldn Gle Gl e

Fl ¥ AN Jadly sligall LLAD 3505 (8 gl w0 dams S Aol 28Mall S8 (0 LasDIU a9 (20

CO2.5blasl 5ok J ells gal Jillg «gudl il

Syl U Le Slagl as Logine dzge A8Me L OIPR &bl wloly¥) J) ddaaall clal¥ Acud dalas @

5Le 3ol J) ot UL %1 o OIPR bl clal X J) ddaaidl calal ¥l 2 3oL die S (CO2 (g0, IS

90.0005:CO2 (555)81 apusSsl il

O39SO auSol Ll 5e ila! pe Lgine uzge 28Me LI PUPU daladl laaddl 1) deladl wlol ¥ 2l delas @

Sl U 5Le 8L ) gasase UL %71 o PUPU &oladl claasl J) Aeladl clalys¥! & 350L5 aie o> (CO2

%1.44.C02 ¢35

L piall Bemall 8305 e o> (CO25Le wlilag! as Ligine 5 dzge 48Me LI TAG dsyiall bymall dalas @

- %0.0805 CO2 (154,ISI) cpaSol Ll 3L 8505 ] 35w &L %1 o3 TAG

ishll J2¥ lalas de Jgwazll Ay Jal dlish A8Me 3929 (oo STl day s dsghall ukl @ il uss2.5
ARDL Jisk)l oY Sledns puis il 108 (3, 1 Jguon)

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

EVIEWS 13 mely s o sbxs U iUl 3lie] o0 pbeaal)
rdsshall a1 g ! el Jgazdl oo Jasdl >
5L wie > «CO2 jle wlilas! ae Hosine duzge 48Me LI DEGD. =l mldl J) alall gl Jloz) dalas @
Lmili A9 %0.0705.CO2;Le clilaw! 8505 J) g UL %1 o DEGD. el wlidl J) pladl ol Jlez]
=X (@ 681 oIS ! STy la¥ (@ Adams Amils A9 cJushall S 3 6981 GIS 3W o Jl oYl (§ Wadms
Jashall
ULl as %5 e dgins jaé uzge 28 LI SUGD Ul A=l msladl ) el of pailall dalas @
ULl 8ol I g05ue UL %1 oo SUGD Jlaa¥) =l bl J) sl of (aslall 5ol wie o> CO25Le
.%0.20.CO2 ;Le
Eo «CO23Le lilagl ao Ligine 4é Lrge 48Me LJ OIPR (alall laly¥) ) ddaaidl clalyg) & dalae @
CO25Le lilag! 8505 ) g35ee ASUL %1 o OIPR cialall clal, ¥ ) dgdaaall clal ¥ & 5Ly e
AU oSy oo™ § Zads Amls (A cdoshall U2Y § 53T O 8l STy cala™! § Aadme dxyls (9 %0.06
aghall U2 3 (5581 o)
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oY 1y Sgrmedl B €O2 syl mils 101 ekl
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 &l 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

T e ) 'ftft“;;‘*ff’f‘fjf“"”jf!fﬂfﬁ‘ °E;”fa: I
Tt e T rf?‘;';l 'jt:;i:g

B 080 S

Tl BN e OE

“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 699769
5% level -1.8961409
10% level -1.606610
JoY Gy Sgimall 2 OIPr Ak ot il 103 kel
Null Hypathesis: OIPR has a unit root ul Hjpathesis: OIPR has a unf oot
EIOgEnOLS: Costar, Lner Tend Egogfeﬂ: ml[]:uelumaﬁc Dasedon &IC, malag=4)
LagLength: 0 (Automatic - based on SIC, maxlag=4) e i

1Statisic  Prob!
f-Sfafistic  Prob?

Augmented DickeFuller test statistc L0472 060
Augmented Dickey-Fuller test stafistic 654010 Q0R0p et s ;z }%} iggéjgf
Testorticalvalues: 1% el 4530508 e et
A% lavel -3673616 '
10% level -1277364 “ackinnon (1998) ane-sided pvalues
rMull Hypothesis: OIPR has a unit root oonme IR
Exogenous: Constant
Lag Length: 0 (Automatic - based on S, maxiag=4)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.124041 0.0417
Test critical values: 1% level -2.821511
5% lewvel -3.029970
10%6 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 Trend Lag Lengih: 0 (Automatic - based on SIC, maxag=4)

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

i tStaisic  Prob.!

t-Statistic~~ Prob*

| Augmented Dickey-Fullr fest stabistc 2057900 05347

Augmented Dickey-Fuller test statstic 2861601 1.0000 Testricavalues :'*?lewl A%

Testriical values: 1% level 472831 5% leve 3673616
5% [avel 750743 10% el 3201364

10% level -3.324076
*HarKinnon (1996) 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

265



