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Abstract:

This study aims to examine the relationship between solid waste recycling and sustainable
development by analyzing the impact of recycling on environmental, economic, and social
indicators. In light of growing environmental challenges, it has become essential to adopt
sustainable waste management strategies, with recycling considered one of the most effective
solutions that help reduce pollution, conserve natural resources, and generate economic and social
benefits for communities.

To achieve the objectives of the study, a descriptive-analytical approach was adopted, and the
ARDL model methodology was applied to analyze quantitative data for Algeria covering the period
2006-2022. The analysis focused on the impact of recycling on sustainable development indicators,
including, Economic indicators (GDP per capita, imports of goods and services, and inflation.),
Social indicators(unemployment rate, population growth, and the percentage of the population with
access to safe drinking water.), Environmental indicators (agricultural land as a share of total land
area, carbon dioxide emissions, and access to electricity.).

The findings reveal that recycling exerts a positive impact on sustainable development indicators
and plays a key role in advancing sustainable development in Algeria. The study recommends the
formulation of well-designed policies to encourage investment in solid waste recycling, along with
promoting and motivating citizen participation in this process.

Keywords: solid waste recycling, sustainable development, economic indicators, environmental
indicators, social indicators, ARDL methodology.
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Slprie Y dsh GSS Be s5my mrned ULy (%01 962.5 <965 «9610) sl Slgs e LYy
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Jesladt Jr 1 8 msedt Slodne puii—3
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24.20291 548.6990 0.448703
159.0171 40.70593 3.906486
EC= GDP -(24.20291*REC + 159.0171)
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Slgad) e 398 BT S0y caMall gie aflax) NS 1) wio Lo 529 (%010 gl stun o BT sl (0.0657)
(%1 51 %5) 1saas Y

Bl Jos o 3l V5 e solaY) sl w53 3 s ol Bals] sl O ) 0dn S lolasl e
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Bkl S a5 B3le] ST rdged Ll eovaas 3585 Jor W1 §pmad BN s wils 1(16-03 )03y Jgud-!

.GDP
ECM Regression
Variable Coefficient Std.Error t-Statistic Prob
D(GDP(-1)) 1.400595 0.157646 9.023961 0.0000
D(GDP(-2)) -1.168133 0.203764 -5.732786 0.0000
D(GDP(-3)) 0.154752 0.161438 3.188542 0.0041
CointEq(-1)* -0.099886 0.051158 -1.952491 0.0031
R-squared 0.823596 Adjusted R-squared 0.802427

(12) @b EViews.12 gubp 2 e slexeWU Bl Slue] e : jbaall

B Jlamt e pimng Il (COINtEQ(-1)) Lottt memnas fuleo OF (16-03) o3) Jotd) Sbly bl o Lo

Ol dmadl ods s Sy, sl sy suadl) sl Gy BN ) seis ¢(—0.099886) sslus arady %1 oo 1K
(t-1) s & 255159 Lezad e GDP G140 0 g Lo ¢ 100.114 Z0.156571/1 Cdlx GDP (3 o) ol jasld
Al ) a3 2 0.823596 syl o) Jalal Lgede bamll 2odl) OF L™ (1) 3280 3 90 Gty ey g
Lo 13% (2 aleadll 254 2l LT GDP ¢ wug @l padl 0 8200 g% oSt 8l il OF 505 (romnall
2llly (R?) pomall ot ol 308 el s ouST W6y elbd) sm (3 sieaniey 2350l 3 B pé (55T Julse
islax) b coty (ol oda 1) 68 lpadl cn AT bole dag ¥ ) Wil de Y IEY) s OF LS .0.802427
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Series: Residuals

2 Sample 200851 202251
+ | Observations 20
G rean 2 EBe 1S
& | Median 1277472
PRI T 918929
4 Bimimu m -12.15595
3 Std. Dev 518371409
n Skewness -0 E22333
24 Kurtosis 2. 629051
T Jarque-Bera 2 038211
o Probability 0. 23E0918
-12.5 -10.0 -7.5 -5.0 2.5 0.0 25 5.0 7.5 10.0
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»51(0.360918) st Uy Jarque-Bera asta>| bt 07 (06-03) o3, K)ol I o W miany
2 Jle @ lneb Wiy 558 Sl Ob o5 Wb ailey (322 ol sl 30 3) L Laiss 55 o) OF (51 0.05 e
%695
ol ey Blsll Aot bl ¥1-2

dexe; U Breusch — Pagan —Godfrey L e des Gow ol O¥lasly Jloll bl LU LY
2 @5 iy ol O ey ps iall o LY el Y Cielae alax) e dsY1 b

10631 (17-03) o3 Jodkl (3 dmzgn ol V)

.GDP s dhalt culadl paus ssiel g #3500 Breusch — Pagan —Godfrey jua1 :(17-03)63y Jgus!

Heteroskedasticity Test: Breusch — Pagan —Godfrey
F-statistic 3.832719 Prob.F(5.23) 0.1133
Obs*R-sqaured 13.18067 Prop.Chi-Square(5) | 0.0217
Scaled explained SS | 6.753075 Prop.Chi-Square(5) | 0.2397

(13)e3) 3lbt EVIEWS.12 gy Sl e staze Yy dml) shae] 4 yoaal

o 51 Breusch — Pagan —Godfrey ¢l 3 e b 0F (17-03) 3, Jotd) (3 2ol sl o W oz
5ol OF Jsll adares JWly ¢oall Jass ¥ ledl ks o o a3l 20,8 |5 b LWLy <Prob.F (5.23) %5

zisedt JSha sl jlas1-3

el el oSTR paast) Lo ptsians L 20 Sl o e Al 2yl o 3 Bessand) SUL OF e STl
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ilsb Sloall aloesl (siay (bl 3 2ISon i (6T 3509 Ol L8y Cpage el Ol LadY JUE) s (3 L)
J=15 (CUSUM) Ly bt ISl adg 13) 5)ail) oladaal) JSKA) L) gimny ¢ V) 3ea8 Oladall an V)

. %5 dgma (Soton s 2\:—}-\ J}JJ-\
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ARDL &ongis plisenl Sl S Lt oL

Laders , BoUNdS test ssud) s Jlanzwl sl LS el & Jdll sl 356 JLatb ook =300l Lad dny

ARDL 7356 plascul pailly folall =Y e a5
Tigedl bt sl 358 jLas1—1
1 W (09-03) o3y JS2)l 3 Bmge pidl il

IM s adeall blidl pous sste) 3l z3ged i sl S1fd wils 1(09-03) o3y S

Akaike Information Criteria
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tok WS el LG ey peadl) gl e REC 36 plasily ol o> 4 (IM) ol pizeld O gm
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Bkl SLUL o B3te) ST 23ged (Bound test) dialt oSl sgud1 Lt gits : (18-03)0dy Jgud!
IM

5.804266

1

3.51 3.02 %10
4.16 3.62 %5
4.79 4.18 %2.5
5.58 4.94 %1

(14) st e B3t Eviews 12 zab y aldseil iUl 3148) 0 : jbaald

i i) suas F- statistic= 5.804266  (IM) paeall i 5ad OF 0f Wb 3 Lo ol gl 4] Lol
e Jr W s LSS e sy e JUby (01 <9%62.5 <965 010) sl Slsies J5 e LWy 35Y) anl

Ayl ool paze
Jeslad! Jr 1 8 msedt Slodne pui—3

1 (19-03) 35 Jpadl & aezge oV alslo B9 las 5 il
IM s &lall SUddl pgus 33te) i z350d Juglahl 1 p3sed) Slodas 5 1(19-03)e3 Iy

19.49233 94.28210 0.395525
28.80984 3.561454 8.089347
EC= IM -(19.49233*REC + 28.80984)

(15) gl oo B3t EViEWS. 120  aldsuial &) 314 o0 : ybuald

ilall SLL o5 slely (IM) SIslgdl cn Risinng Bis b e 352y mian oDl (19-03) (3, Jaudl ils PO (o
of) sy sams el B3le] e gLyl OF g Lo 989 ¢(19.49) 2 (REC) bolas j5 i . Jobll il JA(REC)
9 ¢(0.0941) ¥ e cal LS Vgs 0sds (19.49) szt wsylgh 83k ) 608 () ol oy Yol sy
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IM e adeall blidt pous 8318) T m3ged Uad) eonnas 3485 Jor W1 §penad BV ks puilr: (20-03 )03y Joud!

ECM Regression

Variable Coefficient Std.Error t-Statistic Prob
D(IM(-1)) 1.530096 0.141106 10.84357 0.0000
D(IM (-2)) -1.216063 0.200710 6.058799- 0.0000
D(IM (-3)) 0.669298 0.143720 4.656960 0.0001
CointEq(-1)* -0.146278 0.051188 -2.857636 0.0089
R-squared 0.852652 Adjusted R-squared 0.83491

(16) gl 10 BNl EViews. 12zl aldsuil iUl 3148) 0 : jaal

B Jlzl e (sgimey Jle (COINtEQ(-1)) ottt memas Jolas O (20-03) o3, okl Sbly bl e Lo

Ob Bl odn et Sty , holal) (s il Gl cp M) 1 setes «(—0.146278) ol axeds Wl oo 1
G (1) 358 & 2500 Lo e IM OL41 OF s L ¢ 6.83 20.146278/1 oy IM (3 Jresd) sl sl
(el Al ] 23 29 0.852652 (s5les k) fulal L framdll aedl) OF LS™ (1) 358 @ %015 2y e
s Lol bapss 1590 3 altad) addl ) W IM 3 g U1 a0 85% gt oS il lpad) O g
10.834971 2ty (R?) memnal) ditmedll olas Gad fmegtd) odin ST 8y ¢l ds (3 Giadateg hsadl 3 Gmpke 5
oty s Bilas] Gl oy (Bl oda ) 3% Sl Gy AT ele dag ¥ ) Wl da YY) e O LS
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1 o) Ahdd  andall @}}d\ she1—1
06l (10-03) o3y I & Bmogn il il
IM e adal ouladh o sste) 3 z3g0d  Blgd! hankid  amdall aygdl sl 1(10-03)03y S

2]

series: Reslduals
8 Sample 200851 202251
7 | Observations 29
6 Mean -5.28e-15
5 Median -0.010972
] Maximum 1038383
44 Minimum -1.324270
Std. Dev. 0647904
# Skewness -0 243007
2 | Kurtosis 2351090
14 Jarque-Bera  0.796560
o Probability 0671474
1.5 1.0 0.5 0.0 0.5 1.0

EViews. 12740, alasl U1 slis] oo bl

o 551 (0.671474) st @y Jarque-Bera aste>) adlae) 0 (10-03) JKad) s I 0 W g
@ i @ bab bys 55 Sl Ob b8 Wb aley (a2 bl misdl 80558) Lneb L 558 Jlsd) OF 51 0.05
%95
bl By Blgd) ) bLgy¥1-2

10031 (21-03) 3) Jodl & Bmse o)l V) s il

IM s idall cblidl pgus st 3 z3sd Breusch — Pagan —Godfrey ;e :(21-03)63y Jgu!

Breusch — Pagan —Godfrey Heteroskedasticity Test:

F-statistic 1.646362 Prob.F(5.23) 0.1878
Obs*R-sqaured 7.643570 Prop.Chi-Square(5) | 0.1770
Scaled explained SS | 3.247958 Prop.Chi-Square(5) | 0.6618

(17)¢% el EVIEWS.12p00 5 Sl Jo slazs WU Gl 314s) 0 : paall

o 51 Breusch — Pagan —Godfrey ¢,lat (3 e il 0 (21-03) o3, Jaudl 3 2ol Sl 0 W cne
z3sed OF Jsdll oz JWbg ¢l oss ¥ el bl Of (of dhall 1040 La Wk Wby (Prob.F(5.23) %5

Tised! JSha sl jlas1-3
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INF e idalt Sbladl pous 83te) 3l aged bt sl b il (13-03) o3y K21

Alkaike Information Criteria

e I =1
3 2 -
=2
2.4
T
T 1
=2 AR S S S A N A S
1 1 1
T | 1 I I 1 I I 1 1 |
T T T ] I 1 1 ] | 1 1
1.6 - 1 1 | 1 I | | | 1 1 | | | i
T 1 I 1 I ] I I i 1 ] I I I I
1 ] 1 1 1 1 1 | 1 1 1 1 1 1 1
1.2 ! | 1 [ 1 1 1 [ S B T 1
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3 a3 £33 a3 e 3 £33 a3 e a3 e a3 a3 a3 e a3 B
2 R 2 EEE B EEEEEBRE R E 2 E Z

EViews. 12zt o2 o sbae WU iUl 3las) e : jbaald
o 1oy ARDL(4,4) 92 7396 20 o pr 21 o)l 235adl 06 (12-3) o3, Kl 3 ez ll ilad) e 1ol
tok WS el LG ades [RECH Lty ol olys 4 (INF) ol jazedd O
INFt=Co +Xi_; oi INFui +X; 6:REC¢1+e
o) ae REC edlles 10, INF lelay) Lee @ 0G s Syl L) o> 18t ol o) 1t cu) udl Gy i
L lela) @Tj JU
Bound test ;eljlt JulSdt jlas -2

1 (22-03) (5, dgkl 3 g Jad) LS LY g3pad) 25 ol
o Akl S a5 83te) 3 =gl (BOUNG test) il JalSall spad1 et s : (22-03)08y Jaur)

INF

INF S pidl

Ol
8.274872 bgstl Fdod
1 K
e b s I(0) ¥ W dad dor B ol

(1) R
3.51 3.02 %10
4.16 3.62 %5
4.79 4.18 %2.5
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F-statistic= 8.274872 (INF) naxld o s 0F uf (22-03) o3, Joud) 2 Lede famdll ottt ) il
e S42-9 C’LM L}L’;‘b) c(%1 4%25 4%5 4%10) z\g)»al\ c;\gjw Jf.l,& L;Lﬁi}“j d;)“ ey 3:-];-\ mﬁj\ (Sd=

el Slrae Y alsh 2SS
Josladl = 8 m3gedt Sledas puss—3
1 QW (23-03) (3 sl & dese Jo V1 alsb 83 wblaban s ity

INF e dhalt coulidl a5 s3] S Tiged Juglall Jo g Tisedl Slelas pus 1(23-03)03) Jou!

ARDL Long Run Form and Bounds Test
Dependent Variable: D (INF)

Selected Model: ARDL (4,4)

Case2: Restricted Constant and No Trend
Sample: 2006S1 2022S2

Included observations: 29

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std.Error t-Statistic Prop
REC 12.80292 13.85244 0.924235 0.3670
C 3.819100 0.974481 3.919114 0.0000

EC= INF -(12.80292*REC + 3.819100)
(19) bt oo BMail. EViIEWS. 125k p Sl 2 o slaxe¥U L) 3lus) o 1yl

ihall oLl e aslely (INF) adl o 2ab 8 Sla OF o oDl (23-03) o3, Jodl mils I o
Y01 Ay 5f) Bdnly Bty 23l B30] 8315 OF 3 1ing L(12.80) 2 (REC) elas )38 o ¢ Jishal) skl J=(REC)
o ST eelr (0.3670) BVl 2 OF 2 (%12.80) somn pieadl Jams slin) ) 38 (A 2b st
islall (sal) (3 ezl o paadlt sale] 3T O (ol clsliam] asinn 52 1M1 0da OF e Jos o sa9 (2010 agall (52

apalasY) iUl e 1055 ol Lgs s ojlust S Y

Szl LY L 3 by 18 e dole] Al 3 wwsdl OF () LS (oo lall oAV (g I3 cLsliadl X
A OLe 0T Y] Sl Sl e il p Ko hy S o 1 Lo 835nd) Sliagndly Lo oS (8 3087
S Y sasl an s o Aslial) Aol 2l tnd Uy a5 A8y (B pg A8e b5 sl oda O gm ASLamY)
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o hall DL g 3318) 3 3ged Lad) eonas 3989 Jor 1 §pnad B s il (24-03) 0y Jgud-!

INF
ECM Regression
Variable Coefficient Std.Error t-Statistic Prob
D(INF (-1)) 1.492035 0.148854 10.02349 0.0000
D(INF (-2)) -0.996466 0.201684 4.940724- 0.0001
D(INF (-3)) 0.679700 0.171815 3.955933 0.0008
D(REC) 68.32636 16.79577 4.068070 0.0007
D(REC (-1)) -73.25515 23.29203 -3.145074 0.0053
D(REC (-2)) 82.97523 24.31309 3.412781 0.0029
D(REC (-3)) -55.15008 21.01124 2.624789 0.0167
Cointeq(-1)* -0.323807 0.098264 -3.295268 0.0038
R-squared 0.925846 Adjusted R-squared 0.901127

(20) @i oo B3ail EVIEWS. 12 gl Sl 2 o slaxs Yl &1 sls] o -yl
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Series: Residuals
7 Sample 200851 202251
G Ohservations 29
s | Mean -6 13e-17
Median -0.028598
4 Maximum 0906488
Minimum -0. 764157
> Std. Dewv. 0.375084
> Skewness 0.306411
Kurtosis 2 855757
1
Jarque-Bera 0.478930
0 T 1 FProbability 0.787049
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Breusch — Pagan —Godfrey Heteroskedasticity Test:
F-statistic 0.303526 Prob.F(9.19) 0.9644
Obs*R-sgaured | 3.645373 Prop.Chi-Square(9) | 0.9332
Scaled explained | 1.451925 Prop.Chi-Square(9) | 0.9975
SS
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& balt Sl paus 3318} 3 =350 ( Bound test)dialt Jolll s9ud-1 jlast wils 1(26-03) o3y Joud!
UMPT

8.973262

1

3.51 3.02 %10
4.16 3.62 %5
4.79 4.18 %2.5
4.94 5.58 %l

(22) bt oo BONait EVIEWS. 12 sy il 2 o Slexe¥l Bl slie] 0 1 bl

a2y F-statistic=8.973262 24 aed of uf b (26-03) o5 Jodl 3 Lo ol oilad) () bl
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Wl sh B Ml i il i (27-03) 3 Jsads
UMPT e il Culidl o5 8sks) i Tiged Jaghkl Jer g Tigedl Slelas pus :(27—03),3) Jgdd

16.97883 8.632497 1.966850
9.674872 0.610155 15.85642
EC= UMPT -(16.97883*REC + 9.674872)
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UMPT
ECM Regression
Variable Coefficient | Std.Error t-Statistic Prob
D(UMPT (-1)) 1.091537 0.106414 10.25746 0.0000
D(UMPT (-2)) -0.747773 | 0.131103 -5.703718 0.0000
D(UMPT (-3)) 0.299055 0.091601 3.264755 0.0041
D(REC) 22.34138 4.836898 4.618947 0.0002
D(REC(-1)) -34.61866 6.019241 -5.751332 0.0000
D(REC(-2)) 2428118 6.211706 3.908939 0.0009
D(REC(-3)) -28.03925 | 5.195657 -5.396672 0.0000
CointEq(-1)* -0.189473 0.034736 -5.454672 0.0000
R-squared 0.956848 Adjusted R-squared 0.942465
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sSeres” Residuals
7 Sample 200851 202251
G Observations 29
s Mean 8.76e-15
Median 0.025524
a Maximum 0.194973
Minimum -0.215361
3 Std. Dew 0105753
Skewness -0 086593
24 Kurosis 2.189514
1 "—’— Jarque-Bera 0 820082
o] Probability 0 660346
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UMPT s dball Sblidl s

Breusch — Pagan —Godfrey Heteroskedasticity Test:

F-statistic 1.544371 Prob.F(9.19) 0.2030
Obs*R-sgaured 12.25194 Prop.Chi-Square(9) | 0.1995
Scaled explained SS | 3.127920 Prop.Chi-Square(9) | 0.9590
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PGR s

6.146561

1

3.51 3.02 %10
4.16 3.62 %5
4.79 4.18 %?2.5
4.94 5.58 %l

(26)g7l o Bl EVIEWS. 12500 Sl 2 s slazs Vb LUl 31 (o - pokacl

b b OF a4 W 3 e bl i) U] by ¢(30-03) o3y Jtd) (3 doeoge ilS LV s il
(%1 <9%2.5 95 9010) ayall Sbgn [ e JeVly @Y1 sl a4 () suas F-statistic= 6.146551
Ayl Slpaze cn Jr Y1 aksb ALISS B sy s (UL
Joslal = 8 asedt Sledas puis—3

3 dslly ) a3 CMalee i Sa awldll Ol G Y dlsb LSS B sy e ST Uy
14U (31-03) o3 Jgud

PGR Js ikl SLlidl pais sstel T zaged Jushadl Jr1 @ z3g0dl Sladas ptis 1(31-03)03) Jgu-!

29.22716 32.41098 -0.901767
3.653142 2.055188 1.777522
EC= PGR -(-29.22716*REC + 3.653142)
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ECM Regression

Variable Coefficient | Std.Error t-Statistic Prob
D(PGR (-1)) 1.820993 0.136407 13.34973 0.0000
D(PGR (-2)) -1.586548 | 0.191439 8.287468 0.0000
D(PGR (-3)) 0.556363 0.105654 5.265898 0.0000
D(REC) -0.903555 0.181200 -4.9865518 0.0001
D(REC(-1)) 2.102098 0.251562 8.356193 0.0000
D(REC(-2)) -1.369896 0.311005 -4.404736 0.0003
D(REC(-3)) 0.634685 0.227744 2.786831 0.0118
CointEq(-1)* -0.009300 0.002879 -3.230062 0.0044
R-squared 0.987757 Adjusted R-squared 0.983675
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Series: Residuals
81 Sample 200851 202251
74 Observations 28
64 Mean -2 51e-15
c Median 0.001000
Maximum 0.0074M
4 Minimum -0.009354
3 Std. Dev. 0.004090
T Skewness -0.406755
2 Kurtosis 3.045808
19 Jarque-Bera  0.802210
0 Probability 0.669580
-0.010 -0.005 0.000 0.005
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Heteroskedasticity Test: Breusch — Pagan —Godfrey
F-statistic 1.548223 Prob.F(9.19) 0.2017
Obs*R-sqaured 12.26957 Prop.Chi-Square(9) | 0.1985
Scaled explained | 5.387354 Prop.Chi-Square(9) | 0.7993
SS
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ECM Regression

Variable Coefficient | Std.Error t-Statistic Prob
D(AEL (-1)) 0.988583 0.139689 7.077037 0.0000
D(AEL (-2)) -0.985923 | 0.134332 -7.339438 0.0000
D(AEL (-3)) 0.303395 0.137834 2201167 0.0380
Cointeq(-1)* -0.024417 0.012042 -2.027557 0.0543
R-squared 0.849491 Adjusted R-squared 0.831430
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AEL s ilall
10
Series: Residuals
Sample 200851 202231
g Observations 29
Mean -3.29e-14
64 Median 0.003814
Maximum 0.085549
4 Minimum 0111734
b Std. Dev. 0044143
Skewness -0.500937
3 | Kurtosis 3.650840
Jarque-Bera 1.782935
o Probability 0.410054
-0.10 -0.05 0.00 0.05 0.10
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Breusch — Pagan —Godfrey Heteroskedasticity Test:
F-statistic 1.184720 Prob.F(5.23) 0.471
Obs*R-sgaured 5.939249 Prop.Chi-Square(5) | 0.3122
Scaled explained SS | 4.968401 Prop.Chi-Square(5) | 0.4197
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Slkailke Information Criteria
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I(1) Lgall Olgian
3.51 3.02 %10
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ARDL Long Run Form and Bounds Test
Dependent Variable: D (CO2)

Selected Model: ARDL (4,0)

Case2: Restricted Constant and No Trend
Sample: 2006S1 2022S2

Included observations: 29

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std.Error t-Statistic Prop
REC 809731.9 415474.2 1.948934 0.0640
C 118319.8 47035.28 2.515554 0.0193

EC=CO2 -(809731.9*REC + 118319)
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CO2
ECM Regression

Variable Coefficient Std.Error t-Statistic Prob
D(CO2 (-1)) 1.340171 0.152990 8.759860 0.0000
D(CO2 (-2)) -1.217169 0.195995 -6.210203 0.0000
D(CO2 (-3)) 0.499696 0.169775 2.943291 0.0073
CointEq(-1)* -0.031025 0.012032 -2.578569 0.0168

R-squared 0.790613 Adjusted R-squared 0.765487
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25 AT Jelse bt 2000 & dted) 2dl) 2l LT CO2 & it il il 0 800 s oSt 8mmill olpadd)
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CO2 s ikialt SLlidl pgus 33t6) 3T Blgdt thaded  mndall aijsdl jlss-1:(38-03 )03, K1

]
Series’ Residuals
8 4 I Sample 200851 202251
+ Observations 29
6 | Mean -5.67e-11
5 Median -124. 4906
Maximum 2074 798
4 Minimum -3419.915
5 Std. Dev. 1315.206
b Skewness -0.354587
2 Kurtosis 2 875431
14 Jarque-Bera 0 626456
o | | Probability 0 731083
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CO2 e il ©Uldl ngus 851e) i 23503 Breusch — Pagan —Godfrey jts1:(49-03)48; J!

Breusch — Pagan —Godfrey Heteroskedasticity Test:
F-statistic 1.900968 Prob.F(5.23) 0.1333
Obs*R-sqaured 8.479980 Prop.Chi-Square(5) | 0.1317
Scaled explained SS | 5.001793 Prop.Chi-Square(5) | 0.4157
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o 51 Breusch — Pagan —Godfrey ¢l ¢ e 2l 0 (49-03) 3 Jotd) (3 2ol sl 0 W

23 OF Jsill adad JUby ¢opall Lags ¥ Sl bl OF (o aaall 2040 L b 1y (Prob.F(5.23) %5
Rl ol pie i B e Usideg Bl Y) JSLEN e s s
zisedt JSha sl jlas1-3

gratly bl Sl ST paasd) jLas) a7 BSLax] OF L35 (40-03) 3, JSKadly (39-03) o) Kl s

Gyt Lz (Y1 Ay AoV adl) B bl sgud) s wdy oy b5 2 Bl a g Al ) Sl ST

A8 wledany s 300l OF 4S5 Lo <005 2sine

CO2 s ikl SLldl pous 3318) 3T Blgdl B3glall ST £ g0 L) o 2(39-03) o3y S

10

s o .

14 A=z | a3 | 1a | as | 1s | a7 | as | s | zo | =1 | ==z
[
EViews. 12zt o2 e slexe W G L) Slae] e jdaall

[ =T ¥ [ —— S99 Significance |
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- https://www.annasronline.com/index.php/2014-09-30-11-05-07/2014-09-08-19-53-12/165516-
2020-11-29-11-05-32 ;

- https://www.me.gov.dz;

- https://www.me.gov.dz/;

- https://www.aps.dz/ar/economie/143432-2023-05-07-09-10-46;

- https://www.aps.dz/ar/economie/137090-2023-01-03-15-11-05;

- https://www.aps.dz/ar/sante-science-technologie/125569-2022-05-10-14-04-17;

- https://www.aps.dz/ar/sante-science-technologie/152691-2023-11-30-07-44-44. ;

- https://and.dz/site/wp-content/uploads/Rapport%20RND%20Arabe.pdf;

- https://and.dz/site/wp-content/uploads/Rapport%20RND%20Arabe.pdf.
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the wariable has a unit root

At T evel
SDP REC

With Constant -Statistic -2.5629 -0. 7109
Proib. 2. TT37 0.8269

no no
With Constant & Trend t-Statistic -2.5584 -2.8121
FPirob. o.2002 Q.03715

no p
Without Constant & Trend -Statistic 0. 4541 2.6050
Proib. o.8080 0. 9965

nd nid

At First Difference

d(SODP)Y d(REC)
With Constant -Statistic -2.3734 -4 0296
FProib. 0.O357 a.0057
With Constant & Trend -Statistic -2.2835 -3. 74956
Prob. oL 2 Q.0387

. P
Without Constant & Trend t-Statistic -2.2248 -2.1596
FProib. 0.OZ215 Q.0322

= =

IM s ddalt Suladl paus sste] ST 3s0d dat Judludt jl ¥ ADF jlest mils 102 43) gl

£

UNIT ROOT TEST RESULTS TABLE (ADF)
MNull Hypothesis: the variable has a unit root

At Level
1A REC
With Constant t-Statistic -0.1714 -0. 7109
Prob. O0.9307F o.8269
no no
With Constant & Trend t-Statistic 0.5397 -3.8121
Prob. 3.9990 dOFTS
no P
Without Constant & Trend t-Statistic -0.6591 2 8050
FProb. 042718 D965
no no
At First Difference
ANy diREC)
With Constant t-Statistic -2.5984 -4 0296
Prob. O.00G0 o057
. .
With Constant & Trend t-Statistic -4. 789z -3. 7496
FProb. 00043 0.03817
Without Constant & Trend t-Statistic -2.5719 -2.159G6
Prob. Q.07123 dOF22
P P

INF e ilalt Sulad) pois 83t 3 z3ged dnedl Judhd! 515w ADF jlast zits 103 o3, gl

UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the wariable has a unit root

At Tevel
IMF REC
With Constant t-Statistic -2.2097 -0 7109
Firob. 00304 0.8269
il no
With Constant & Trend t-Statistic -Z2.a214 -2.8121
Pirob. o.1718 0.03715
no o
WWithout Constant & Trend t-Statistic 04919 2. 6050
FPirob. 0.87T47 0. 9965
nO no
Ar First Difference
difIMFY diREC)
With Constant t-Statistic -2.8250 -4 0296
Pirob. 00697 0.0057
WWith Constant & Trend t-Statistic -2 62323 -2. 7496
FPirob. 00274 0.0387
Without Constant & Trend t-Statistic -2 B645 -2 1596
Firob. 00067 0.0322
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

With Constant

With Constant & Trend

Without Constant & Trend

With Constant

With Constant & Trend

Without Constant & Trend

At Level
LIMPT
t-Statistic -1.2710
FProb. 0.6265
no
t-Statistic -1.8934
FProb. 06279
no
t-Statistic 0.9055
FProb. 0.8970
no
At First Difference
d{LIMPT)Y
t-Statistic -1.7502
FProb. 00395
t-Statistic -1.6345
FProb. 00496
t-Statistic -1.6963
FProb. 00846

=

REC
-0. 7109
0.8269
niQ
-3.8121
0.0315
26050
0.9965
niQ

diREC)
-4 0296
0.0057
-2. 7496
0.03817
-2.1596
0.0322

=
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UTNIT ROOT TEST RESULTS TABLE (ADF)
MNull Hypothesis: the wariable has a unit root

With Constant

With Constant & Trend

Without Constant & Trend

With Constant

With Constant & Trend

Without Constant & Trend

At Level

PGR

t-Statistic -0.5345

Prof. 0.8693
no

t-Statistic -0.3260

Prof. 0.9352
nd

t-Statistic -2.5064

Prof. O.O07TL3
e

At First Difference

(P GR)

t-Statistic -1.6694

Prof. [N b
o

t-Statistic -2 7869

Prof. O.0354
e

t-Statistic -1.5754

Prob. O.0666

=

REC
-0.F109
02.8269
no
-2.8121
0.03715
o
2. 6050
0.9965
nd

AREC)
-4.0296
0.00517
o
-3 7496
0.03817
s

-2 15986
0.0322

==
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

With Constant

With Constant & Trend

Without Constant & Trend

With Constant

With Constant & Trend

Without Constant & Trend

At Level
PHDWW
t-Statistic -132.5129
FProb. 0.0000
t-Statistic -2.3911
Prob. 0.0753
t-Statistic -1.46547
Prob. 0.1 304
no
At First Difference
d{PHDW)
t-Statistic -1.¥797F
Prob. 0.0380
xx
t-Statistic -0.4354
Prob. 0.0276
t-Statistic -1.1468
Prob. 0.0221
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REC
-0. 7109
0.8269
no
-2.8121
003715
2.6050
0.9965
na

diREC)
-4.0296
Q.00517
xxw
-2. 7496
0.03817

-2.1596
0.0322
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UNIT ROOT TEST RESULTS TAELE (ADF)
Null Hypothesis: the variable has a unit root

With Constant

With Constant & Trend

Without Constant & Trend

With Constant

With Constant & Trend

Without Constant & Trend

At Level
AGL
t-Statistic -1.6863
Prob. 0.4208
ni
t-Statistic -2.3581
Prob. 0.3904
na
t-Statistic -0.2404
Prob. 0.5890
ni
At First Difference
diAGL)
t-Statistic -2.3038
Prob. 0.0178
t-Statistic -2.3108
Prob. 0.0127
t-Statistic -2 3622
Prob. 0.0204

*H

REC
-0.7109
0.8269
no
-3.8121
0.0315

2 6050
0.9965
nid

diREC)
-4.0296
0.0051
-3.7496
0.0381

-2. 1596
0.0322

Hk
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UNIT ROOT TEST RESULTS TABLE (ADF)
Mull Hypothesis: the variable has a unit root

With Constant

With Constant & Trend

Without Constant & Trend

With Constant

With Constant & Trend

Without Constant & Trend

At Level
AEL
t-Statistic -0.6476
Frob. 0.8423
nQ
t-Statistic -4.9940
Prob. 0.0025
t-Statistic 2 5766
Frob. 0.9962
no
At First Difference
diAEL}
t-Statistic -2.8798
Prob. 0.0626
t-Statistic -2 6018
FProb. 0.0282
t-Statistic -1.1251
Prob. 0.0229
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REC
-0.7109
0.8269
no
-2.8121
0.0315

2 6050
0.9965
no

diREC)
-4 0296
0.0051
-3.7496
0.0381

-2.1596
0.0322

S




t gl

CO2 e ddualt cblid) pous sste) Ji #350d da ) Jodhudt jL2wYADF et mils 109 o3y el

UNIT ROOT TEST RESULTS TABLE (ADFE)
MNull Hypothesis: the varnable has a unit root

At Tevel
cO2 REC

With Constant -Statistic -1. 7392 -0. 7109
FProib. o407 7T 0.82269

no no
With Constant & Trend t-Statistic -2.3344 -3.8121
FProib. o407 0.03715

no o
Without Constant & Trend t-Statistic 11023 2 6050
Proib. D.9Z24T 0. 9965

no no

At First Difference

A0y diREC)
With Constant -Statistic -1.8674 -4 0295
Prob. 0.0007 0.0057

- waw
With Constant & Trend -Statistic -2.8017 -3. 74956
FProib. o.oTo0 0.0387
Without Constant & Trend t-Statistic -0.6748 -2.15906
Proib. o.o0T3 0.0322

GDP s ikl Culidl pous s3tel g 3ged Spadt JolS) Lt 10,8, ol

F-Bounds Test Mull Hypothiesis: Mo levels relationship
Test Statistic Value Signif. I(0} 101
F-statistic 5 690806 10% 302 381
kK 1 5% 3.62 416
2 8% 418 479

1% 494 lats

GDP s ikl Cblidl pgus s3te] g1 =350 Jor1 ilgh B puis il 11 03 gl

Levels Equation
Case 2! Restricted Constant and Mo Trend

‘Variable Coefficient Std. Error t-Statistic Prob.
REC 24 20291 543 5990 0.448703 0.0B57
C 159.0171 40. 70593 2.906486 0.0007

GDP J& il oLl FTER-E] J.Ti CJ}@J Uad-t g Csj.éj J."'Y\ Sjl..ﬁ B IR c?\:o 12 (.5) y;u\

ARDL Error Correction Regression
Dependent Wariable: D{GDP)

Selected Model: ARDL(4, 0)

Case 2: Restricted Constant and Mo Trend
Date: 09/02/24 Time: 19:43

Sample: 200651 202252

Included observations: 29

ECM Regression
Case 2! Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
D{GDP-11) 1.422595 0157646 9.023961 0.0000
DIGDP(-2)) -1.168133 0203764 -5. 732768 0.0000
D{GDP(-2)) 0.514752 01614328 2.188542 0.0041
CointEqgi-1)y* -0.099886 0.051158 -1.952491 0.0031

R-squared 0823596 Mean dependent var 1.154695
Adjusted R-squared 0802427 S.0D. dependent var 1234069
S.E. of regression 5485329 Akaike info criterion 5.269473
Sum squared resid TEZZZ210 Schwarz criterion 6 .558066
Log likelihood -88. 357327 Hannan-Cwinn criter. 5. 428538
Durbin-Watson stat 1.249757
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 3.832719 Prob. F(5,23)
Obs*R-squared 1318067 Prob. Chi-Square(5)
Scaled explained 25 6.753075 Prob. Chi-Square(s)

0.1133
0.0217
0.2397

IM e idall cbladl paws 8ot i 2350 ( Bound test) islt el sgudt jlast wits 114 03 gl

F-Bounds Test Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. {0} 1)
Asymptotico n=1000

F-statistic 5. 804256 10% 302 3.51

kK 1 5% 362 416

2.5% 418 4.79

1% 4 94 5.58

IM e ikl Ul pous 33te) 3 zaged sl 81 3 z3gedl Slalas s jlas! 115 43 ol

Levels Equation
Case 2: Restricted Constant and Mo Trend

‘Variable Coefficient Std. Error t-Statistic Prob.
REC 19.489233 49 28210 0.395525 0.0941
C 25.80984 3.561454 5.089347 0.0000

M kall L o Batel T paged Uad) eonaas m3gdy JrW) §ped By ) s 116 43y oell

IM

ARDL Error Correction Regression
Dependent Variable: D(IM)

Selected Model: ARDL(4, 0)

Case 2: Restricted Constant and Mo Trend
Date: 09/02/124 Time: 20032

Sample: 200651 202252

Included observations: 29

ECM Regression
Case 2: Resfricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
D=1 1.530086 0141106 10.84357 0.0000
D{IM(-2}) -1 216063 0.200710 -6.058799 0.0000
D{IM(-3)) 0669298 0143720 4 GEGEAGE0 0.0001
CointEq(-1)* -0.146278 0.051188 -2 857636 n.oosse
R-squared 0852652 Mean dependentwvar -0.086717
Adjusted R-squared 0834971 3.D. dependentwvar 1.687870
S.E. of regression 0685677 Akaike info criterion 2210623
Sum squared resid 11.75383 Schwarz criterion 2.398215
Log likelihood -28.05403 Hannan-Qwinn criter. 2269688
Durbin-Watson stat 1.253930
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic
Obs*R-squared
Scaled explained 55

1.646362 Prob. F(5,23)
7.643570 Prob. Chi-Square(s)
3.247958 Prob. Chi-Square(s)

01878
0770
06618

& k) SLldl paws 8318) ST z3sed ( Bound test) dialt oSl sgud Ll gl (18 43y gl
INF

F-Bounds Test

Mull Hypothesis: Ma levels relationship

Test Statistic Value Signif. [{x}] (1)
F-statistic B.274872 10% 3.02 3.51
k 1 5% 3.62 416
2.5% 418 479

1% 4.94 5.58

INF e adall Sulidl o 3ste) 3 z3ged Joglall Jor¥1 3 ziged! Olekne pis sl 119 08y el

Levels Equation
Case 2. Restricted Constant and Mo Trend

Wariable Coefficient Std. Errar t-Statistic Praob.
REC 1280292 13.85244 0824235 0.3670
C 3.819100 0.874431 3819114 0.00049

o kel SL a5 Batel ST m3ged Uad eovaas 3y S 8pnad BN sl L) @ils 120 (3, sl
INF

ARDL Error Correction Regraession

Dependent Wariable: D(IRF)
Selected Model: ARDIL{4, 4)

Case 2: Restricted Constant and Mo Trend

Date: 09/02/24 Time: 20055
Sample: 2006511 2022532
Included observations: 29

ECM Regressiaon
Case 2 Restricted Constant and Mo Trend

wariable Coefficient sStd. Error t-Statistic FProb.
IR FE -1 1.4920325 o 1423254 1002349 o.0o00
DI F-23) -0. 9954656 020165654 -4 QAO0T24 o000
DI F-3% O.57a700 O A7T1815 3. 8955993 o Oo0E
D(REC) 68.322636 16. 79577 4. 062070 00007
DUREC-1)) -73.25515 23.29202 -3.14507 4 o.oosz2
D REC-2)) 8297523 Z24.31209 3412781 o.o0Z9
DHREC{-3)) 55 15003 21.01124 -2 624759 O.0167F
CointEgi-1y* -0 323807 0095264 -3 2895268 00035
R-sguared 0.925846 Mean dependent var 0172848
Adjusted R-s=quared o.go01127 sS.0. dependantwvar M1.2F 7407
S.E. olragrassion 0432110 Akaike inTo criterion 1.392301
Sum squared re=sid Z. 9z392T2 Schwarzs criterion 1. 770486
Log likelihood 12 20287 Hannan-CQuinn criter. 1. 511431
Durbin-YWatson stat 1.547510
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.303526 Prob. F(9,19) 0.9644
Obs*R-=squared 3.645373 Prob. Chi-Square(9) 0.9332
Scaled explained 55 1.451925 Prob. Chi-Square(9) 0.9975

o Bkl SLUdl o B3te) ST z3ged ( Bound test)dpslt felSall sgudt jlast mils 122 08y ol

UMPT
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. {0y (1)
F-statistic 8.973262 10% 3.02 2.81
k 1 A% 362 416
2.5% 418 479
1% 4.94 558

UMPT e dball Sl pous 18] 3 350 Juglall J W1 8 z3gedt Slodkne s :23 (3 gl

Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
REC 16.97883 8.632497 1.966850 0.0640
C 9674872 0.610155 15.85642 0.0000

UMPT s dhall Ll o sst8] 5T m3ged Uadl eonnas £3589 Jor ¥ 3paad BN puls il 124 0By 3oull)

ARDL Error Correction Regression
Dependent WVariable: D{UMPT)

Selected Model: ARDL(L, 4)

Case 2 Restricted Constant and Mo Trend
Crate: 02/02/24 Time: 21:26

Sample: 200651 202252

Included observations: 29

ECM Regression
Case 2! Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
DJMPT (=13 1.091537 0106414 1025746 0.0000
D{UMPT(-23) -0.F4F T T3 0131103 -5. 703718 o.00o00
DJMPT(-23) 0.299055 0.091501 2264755 0.0041

D(REC) 22.34138 4. 836898 4 518947 0.0002
DIREC(-1}) -34 51866 6.019241 -5.751332 0.0000
DIREC(-2)) 2428118 6211706 2.9089329 0.0009
DIREC(-3)) -28.03925 5.195657 -5.296672 0.0000
CointEg(-1)y* -0.189473 0.03247326 -5.454672 0.0000

R-=quared 0.956848 Mean dependent var -0.039727
Adjusted R-squared 0.942465 S.D. dependent var 0.509090
S E. of regression 0122113 Akaike info criterion -1.138787
Sum squared resid 0.313144 Schwarz criterion -0. 761602
Log likelinood 24 51241 Hannan-Quinn criter. -1.020657
Curbin-Watson stat 20593249

176



-

&

S

UMPT Js ikall Sulidl pous 831) i #3500 Breusch — Pagan —Godfrey i :25 (3, gl

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic
Obs*R-squared
Scaled explained 535

1.544371  Prob. F(9,19)

1225194  Prob. Chi-Square(9)
3127920  Prob. Chi-Square(@)

0.2030
0.1995
0.9590

o Bkl SLldl o B3te) ST z3ged ( Bound test)dislt el sgudt jlast wils 126 03 gl

F-Bounds Test

PGR

Mull Hypothesis: Mo levels relationship

Test Statistic Yalue Signif. [{0) (1)
F-statistic 6.146551 10% 302 3.51
k 1 A% 362 416
2.5% 418 4749

1% 494 5.58

PGR s il Sbladl pous 33te) 3T zaged fuslall Jor¥1 3 migedl Slalas s st 27 43y 3ol

Levels Equation

Case 2. Restricted Constant and Mo Trend

Yariable Coefficient Std. Errar t-Statistic Prob.
REC -29.22716 3241098  -0.9017a7 0.3785
C 3653142 2055138 1777522 0.0815

PGR s ihall CLladl o ssts] 31 z350d Uad eonnas £3589 Jor¥) 8 paad BYNI s il 128 o) goulll

ARDL Error Correction Regression
Dependent Wariable: D{PGR)

Selected Model: ARDL(4, 4)

Case 2! Restricted Constant and Mo Trend

Date: 09/02/24 Time: 21:50
Sample: 200651 202252
Included observations: 29

ECM Regression

Case 2! Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
CHPGR(-1)) 1.820993 01326407 13.34973 0.0000
DHPGR(-2)) -1.586548 0.191439 -3 287468 0.0000
DIPGR(-31) 0.556363 0105654 5.265898 0.0000

DI(REC) -0.903555 0.181200 -4 986518 00001
DIREC(-1)) 2102098 0.251562 2.356193 0.0000
DIREC(-2)) -1.269896 0.311005 -4 404736 0.0003
DH{REC(-3)) 0.634685 0227744 2786831 0.0118
CointEqgi-1)y* -0.009300 0.002879 -3.230062 0.0044

R-squared 0987757 Mean dependent var -0.001996
Adjusted R-squared 0.982675 S.D. dependentvar 0.026965
S.E. of regression 0004723 Akaike info criterion -7 643828
Sum squared resid 0000468 Schwarz criterion -7 266643
Log likelinood 118.82355 Hannan-Quinn criter. -7.525699

Durbin-\Watson stat

1.948745
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1548223 Prob. F(9,19)
Obs*R-squared 1226957  Prob. Chi-2quare(9)
Scaled explained 535 5.387354 Prob. Chi-Square(@)

02017
0.1985
0.7993

2958318 3 z3ged sla¥l b jles) il ( Bound test)Siall folSll s9ut et milo 130 43, el

PHDw s ila) cuidl

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 100 101
F-statistic 3022851 0% 202 351
kK 1 5% 3.62 416
2 5% 4.18 4.79

1% 4.94 5.58

Akealt SL paus B3te] ST mdged sl O jlasl pils gkl Jr ) 8 z3ged! Slelas i (31 03y golll

PHDw s

Levels Equation
Case 2. Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
REC 91.41740 112 3620 -0.813598 0.0023
C 8724286 8967802 0972846 0.3408

2o 8ate) ST 3ged sl Ol L il Tad) onaas iy Jor V1 §pmed B s il 132 03y oell

PHDw s ilall oLl

ARDL Error Correction Regression
Dependent WVariable: DH{PHDW)

Selected Model: ARDLCA, O)

Case 2! Restricted Constant and Mo Trend
DCrate: 00224 Time: 22:032

Sample: 2006351 202252

Included observations: 29

ECM Regression
Case 2 Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Frob.

D{PHDW(—13) 1.058209 0080279 13218162 0. 0000

D ({PHDWW (-2} -0.821525 0101251 -B8.105707F 00000

D{PHDWI(-32)) 03285186 0074326 5147774 0. 0000

CointEgl(-1)* -0.228097 0023982 -9.928204 o.0000
R-squared 0.a45925 Mean dependent var -2 788462
Adjusted R-squared 0.942796 S. 0. dependent var 9. 6933432
S E. ofregression 2218289 Akaike info criterion 4 5ATOG54
Sum squared resid 124 3732 Schwarz criterion 4 835657
Log likelinood -632.38243 Hannan-Cuinn criter. 4706129
Curbin-Watson stat 2512678
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1283225 Prob. F(5,23) 0.6352
Obs*R-squared 21.34752 Prob. Chi-Square(5) 0.0a9g82
Scaled explained 55 4003243 Prob. Chi-Square(s) 0.0112

AGL s ihall SLldl o5 318) 5T #390d ( Bound test)dpslt JalSall sgudt jlast wils :34 o3y ol

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Yalue Signif. (")) (1)
F-statistic 1312227 10% 3.02 2.51
k 1 5% 3.62 416
2 5% 418 4749

1% 4.94 5.58

AGL s dkall Sl pous 83te] 31 mdged gl 1 @ 350l Slodas pus 13543, el

Levels Equation
Case 2: Restricted Constant and Mo Trend

Std. Error t-Statistic Frob.

VVariable Coefficient
REC -1.434426
C 36.87063

0.758408 -1.891365 0.0718
0.055039 669.8988 0.0000

AGL s ilal bl pous 8318) j mdged Lol uoeas #3485 Jor V) 5pnad B s mils 136 43, el

ARDL Error Correction Regression
Dependent Variable: D{AGL)
Selected Model: ARDL{4, 1)

Case 2. Restricted Constant and Mo Trend

Date: 09/02/24 Time: 22:25
Sample: 2006351 2022352
Included observations: 29

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Frob.
D{AGL-11) 1.451018 0162051 8.954087 0.0000
D{AGL-2)) -1.132397 0.181023 -6.255540 0.0000
D{AGL-3)) 0874818 0.1823909 4 FTE2T96 0.0001

D(REC) 0402373 0. 482000 0.834798 04128
CointEqi-1)y* -0.306810 0.095980 -3.196617 0.0042

R-squared 0832266 Mean dependentwvar 2 33E-05
Adjusted R-squared 0.804310 S.D. dependentwvar 0.052579
S.E. ofregression 0.023259 Akaike info criterion -4 528646
Sum squared resid 0.0128984 Schwarz criterion -4 292905
Log likelinood 7066537 Hannan-Quinn criter. -4 454815
Durbin-Watson stat 1.6996564
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 16527867 Prob. F(6,22) 0.2156
Obs*R-squared 8.529764 Prob. Chi-Square(G) 02018
Scaled explained 535 7.098017 Prob. Chi-Square(g) 0.3118

s3] gl z3ged i sl ofd ) il ( Bound test)Spadl folSll s9ut jlest milo :38 43, goell
AEL d& il vl RN

F-Bounds Test MNull Hypothesis: Mo levels relationship
Test Statistic Value Signif. T} 1)
F-statistic 4 260703 10%: 3.02 3.51
k 1 5% 362 416
2.5% 418 479

1% 4 94 5.58

Sl pous 83te) J mdged Jibt sl O jlasl gils skl ) 8 paged) Slelas i 139 03y ol
AEL s ila)l

Levels Equation
Case 2: Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
REC 2512950 34 81924 0721713 04777
C 98 24467 1.365813 T1.92603 0.0000

s3te) Jl zaged i sla) Ol Lo il Tad) monaad m3gdy Jor V1 §pmad B s ils 140 o3y oull
AELJS il vl FIEY

ARDL Error Correction Regression
Dependent Variable: D(AEL)

Selected Model: ARDL(4, O)

Case 2! Restricted Constant and Mo Trend
Date: 09/02/24 Time: 22:36

Sample: 200631 2022352

Included observations: 29

ECM Regression
Case 2! Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
CHAEL-11) 0.988582 0.12965689 T.OTFTO3T 0.0000
CHAEL(-2)) -0.985923 0.124332 -7.3394328 0.0000
CHAEL-2)) 0.203395 0137824 2 201167 0.0280

CointEg(-1)* -0.024417F 0.012042 -2.027557 0.0543
R-squared 0249491 Mean dependent var 0025622
Adjusted R-=squared 0.831430 S.D. dependent var 0113784
S.E. of regression 0045717 Akaike info criterion -2.161988
Sum squared resid 0.054561 Schwarz criterion -2.973395
Log likelihood 49 848382 Hannan-Ciuinn criter. -3.102923
Durbin-Watson stat 1.750195
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.184720 Prob. F(5,23) 0.3471
Obs*R-squared 5.939249 Prob. Chi-Square(5) 03122
Scaled explained 55 4 968401 Prob. Chi-Sgquare(s) 0.4197

o Bkl SLUl o B3te) ST z3ged ( Bound test)dislt falSall sgudt jlast mils 142 03y ol

CO2
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 100 (1)
F-statistic 5.039032 10%% 23.02 3.51
3 1 5% 362 416
2 5% 418 479
1% 494 5.58

CO2 Js ikalt Sl o5 83t T 3ged fyghll ) 8 z3gedl Slolas s 143 (3) ol

Levels Equation
Case 2: Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
REC 8097319 4154742 1.848934 0.0636
C 118319.8 4703528 2 515554 0.0193

EC =C02-(809731.8834*REC + 1183197773 )

CO2 Js idall Sulidl pgus 83t6) 3T zdged Lol meonaas 3585 Jor V1 §pmad BMNI ks il 14443y ol

ARDL Error Correction Regression
Dependent Wariable: D{CO2)

Selected Model: ARDLCL, O)

Case 2 Restricted Constant and Mo Trend
Crate: 0/02/24 Time: 22:46

Sample: 200651 202252

Included observations: 29

ECM Regression
Case 2! Restricted Constant and Mo Trend

YWariable Coefficient Std. Error t-Statistic Prob.
DHCO2(-11) 1.240171 0.152990 8. 759860 0.0000
DHCO2(-2)) -1.217169 0.195995 -6.210203 0.0000
DCO2(-3)) 0.499595 0169775 2943291 0.0073
CointEg(-1)* -0.031025 0.012032 -2 578569 o.0168

R-=quared 0790513 Mean dependent var 2514 510
Adjusted R-squared 0765487 S.D. dependent var 2874 214
S E. of regression 13291.883 Akaike info criterion 17 44214
Sum squared resid 45433471 Schwarz criterion 17.623074
Log likelinood -Z248. 9111 Hannan-Quinn criter. 17.50121
Curbin-Watson stat 1.4326549
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.900868 Prob. F(5,23) 0.1333
Obs*R-squared 8.4799380 Prob. Chi-Square(5) 01317
Scaled explained 535 5001793  Prob. Chi-Square(s) 0.4157
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