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Abstract

transport, the most energy-consuming sector, is one of the major challenges facing
sustainable development. Transport can cause pollution that adversely affects the
environment at the global, regional and local levels and is detrimental to human health.
This is a dilemma as long as countries around the world are baffled, and the major
challenges facing the energy and transport sectors are to rely on cleaner fuels more broadly
and transform modes of transport into cleaner and more efficient forms. At the World
Summit on Sustainable Development, countries agreed on the need to increase access to
affordable sources of energy. They also decided to improve energy efficiency, expand the
use of renewable energy, use cleaner advanced energy technologies, implement transport
strategies that serve sustainable development, reduce environmentally harmful support
measures and promote cleaner fuels.

The relationship of energy consumption, environmental pollution and economic
growth falls within the context of the sustainable development goals, as all States seek
sustainable growth, that is, they look forward to having the least energy costs and a clean
environment.

Algeria, like other States, is endeavouring to raise its economic growth without
neglecting the environmental aspect, taking into account the goals of sustainable
development. We therefore felt that the following problems should be raised:

» How can sustainable development affect Algeria's transport CO2 emissions?
Research Objectives:
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The objectives of the study are:

- Identification of key sustainable development indicators and environmental
indicators for transport;

- Analysis of the realities of economic growth and energy consumption, as well as
CO2 emissions from Algeria's means of transport;

- Building a standard model illustrating the relationship between sustainable
development and Algeria's environmental indicators;

The importance of research:

The importance of this study is to understand the relationship between sustainable
development and Algeria's environmental transport indicators, thus providing ways to
reduce the negative environmental impacts of these sectors. This study provides important
information to government decision makers and stakeholders on policies and actions to
achieve sustainable development in the transport sector, as well as the development of
strategies to balance economic growth with environmental conservation.

Research curriculum:

The study draws on the analytical descriptive approach and the inductive approach in
order to give clear concepts of the study's topic, as well as the use of standard analysis
methods to identify the characteristics of time series.

Search results:

Our study was aimed at examining the relationship between sustainable development
and environmental transport indicators in Algeria during the period 1990-2020. Based on
the analysis of the time series data of the proposed model, ARDL's self-degradation
methodology was used to measure the dynamic impact of variables, with the results
showing that:

- Transport's per capita GDP and energy consumption have a positive and moral
impact on CO2 emissions from transport in the short and long term.

- Increase GDP per capita by 1% to increase CO2 emissions by 1,647%.

- Increasing energy consumption by 1% increases CO2 emissions by 0, 393%,

- Short-term deviations corrected 100% in the long term.

- The causation of Toda-Yamamoto has also demonstrated the existence of a one-
way cause among variables, i.e. a strong causal correlation of the transport sector's
per capita GDP and energy consumption towards the emission of CO2 from
transportation.

Key Words: Sustainable development; Sustainable transportation; Energy consumption in
the transportation sector; ARDL model; Toda-Yamamoto test.
JEL Code: Q56; C32.
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sl e 52020 ) 1990 oo sl Ji) e il ¢ s Sl asi 6 le Gl
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LCO2=f (LGDP, LENGT) ;
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) Qi s g 0580 2T 6 Jle Sl i jle 3:1.CO2 >
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e 30 GeaSlaad) Ay ) i) dual 33 .1
0S8 o) ki (ARDL) 4e jsall dgia il <l gadll I jlass¥) dmgie gadai )
O oA G e sl (1) ¥ Ao (e 5T 1(0) e Al (g AlelSia dia 1 JusDlud)
(S Al el pal dany Ll Say b [(2) A daall (pe ALASEe JuSUl 53 S 13 Ll
Jsaall 8 daaasall gl (adlaiuly Lk Al Jae Judld) e ADF shall s

tSal
") all il yrial e 3l JusDlaall A ) s Ladl il 101 ad ) Jgaad)
& _aiall DA dad | da al) dadll | da al) dadl Jlaia) JIAY
ADF 5% 10%
LCO2 -1,3411 -3,5683 -3,2183 0,8575 Ala 8
LGDP -1,0450 -3,5683 -3,2183 0,9219 Alia &
LENGT -1,6904 -3,5683 -3,2183 0,7305 Sa i
DLCO2 -2,4013 -1,9529 -1,6100 0,0182 Al
DLGDP -2,2298 -1,9529 -1,6100 0,0271 Alsa
DLENGT -3,7991 -1,9529 -1,6100 0,0005 Sasa

Eviews13 gl p Gla jia e alaie YU fiall) shae) (e 1 jdaal)

Lilan V) Al oY o siuall die 3 e e Gl paid) JS o Jsaall DA (e Jaadls
vie 5 %10 %5 %1 VS (5 gine ic dx jall aill (he ddllaall dadlys J3 ADF s
Al o Cuss (I gV oAl die 3 i Judbadl o Bas g o J6Y) dajall e cili g jall ¢ jal
%5 %1 & sina (5 sine ic Lgd 48] gall da jall aill) (e dallaall dadlly HST L) Lilasy)
Lngie pladin) S e divg Lea (1) oY) Aol e dllSie Juddl o sl %1035
(ARDL) 4e ) sall 43 I &l 52dll g1\53\ laasy)

:ARDL gigai i tial) gla) da 3 yaas 2

AV ) sy 3 cAkaike (AIC) Jlre Liediiul (JiaY) ARDL 3 5ai 322l
JuadY) a5 <ARDL(2,3,3) s Jia¥) i il of ) @il juii . julaal) J8 e dfilas)
AIC Jaad S8 ey 45Y (1 a8 ) Galall) dediall (5,81 19 ) z3ladll G (sa
0,99 & stus waill Jalrw () a5 (2 B Galall) JieY) ARDL zasai i gilis of LS
Cl HLEAY) DA (e 3 saill Aa Dl Al 50 Sy 4l () ALY e 73 sadll O e Jy Las
el dana )

1038l ARDL gisall Apadidl) @i Lady) 3

Serial ) staadl 313l Lol ) AS8e dga g ade gt Gadadill @l jlas) JMA
Ol V) ALxYL ((Heteroskedasticity) oslall Gl axe 4Gl 3sa s Y ¢(Correlation
Gh}d\ & PREGNON| ‘g\ﬂ\ JLA) daa X5 ((Normality) Gu.da @J’jﬂ\ s ‘;\}.\l\
(Gl Jganll b bl o2 (il Sy Cus ¢(Stability)

" 3l ARDL g3 sail dpapiiiill <l HLid¥) il 102 ady Jgaad

PG KABEC ey Laiay
elaaSl 1A Ll )l 255 a2e i, Breusch-Godfrey 0,559
Cpbll il axe 1 Arch-test 0,705
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b ) sl a3 gl il Jarque-Bera 2,427
zAsadll A aadiial) Jal) JS&) daa i H Ramsey (Fisher) 0,1761

3 a8 galdl e alaie W4 fialll slae ) (e 1 jdeaal)
Lae (%5 4y sina (5 sia o LS Adaia¥) 2l aes of o3ef Jgandl IS (e Jaadls
gasalll Andia (o LT 8 ()5 13y Dl JLEAY) o2 maead 4y jhuall A 6l Jsd (n
A pall g Jalaill b agle slaie W) LSy (5f Ll 5 Lilas
1 il Jalsill Ll 4
Jalall i) agall (e o) yuaiall 83 sa sall (Gadll B jual g AL sda Z8DMa]) Maad ()
F-) dosmnall LY dglias) 455l o5 Cua «Bound test 2saadl HLadl aladiuly & yidall
(G Jaadl & HLEAY) I el (Say 5 (asaal) JSIS ) da jal) aidll s (statistic
"Bound test 35l JLid) &l 103 ad ) Jgaad)

F-stastistic = 8,678345

Significance 10% 5% 1%
Critical Value  (0)l (D) 0)l (D) 0)l (D)
Bounds 2,915 3,695 3,538 4,428 5,155 6,265

4 &8 galdl e alaie W4 fialll slac ) (e 1 jdeaal)

F- dad) dulall &l i o ol jide JalSEd8e 29as e 2gaal) LA gl XS5
AlSa) oy Lee (%10 %5 %1 4sina Glhsiue die da jall il 93a < stat=8,678
Sl paid) o Jal) AL ol ol il

Uadd) ol GSJAJ i 5

s} Speed of Adjusment =i de ju dalray ransy Lo o) Undll mal Jales omg
leiash e peal) JaY) & i) il ppaiall dad Cal_aiy dagii Uil puaiall b i) ok
Goinay Gl Jabaall 138 (& o @dsiay aaly sasy Jlaier daghll Ja¥l & da )il
(387 422 <2021 «gl)s 5 Sl e) Wilas

5 (-1,004312) (s st Wadl) mpmiat dadns dad O 1aadl 5 28 Galall P& (4
Jx Les ¢(Prob=0,0000) dsbas) A3 il 5 4alaBY) Lalill o A sie Ll (gl Al e
JaVl e Uadl) mmas 401 o 5 @l il G el Ja¥1 8 A5l 55 ADe agay o
%100 Aputs Uadll ey Al 5l Jae 3 gl (3 il 5 8253 50 Jashall JaY) ) el
Jail) g Ul 28Uall eIlginl g 4obaBy) dpaiill o) Lyl oy s ALS L o8 5 3aa) 55 58 A
Y & el 8 Jall Jilus e oSl sl AU Jle clile) e (g sina (el il
Gllasil 335 (A o5 %1 Aty (Jaa¥l sl zUl e 28l Cunal 3k ) Cus ¢ juadll
G Lol (523 %671 Apeeiy A8Uall Mgl 3343 oy ¢%1,168 Ay s SN 2l G Sle
s <l oda uSe (K WS 90,1749 dasty 5o SN ansl 6 Sle il s
a3 o S AV gl 8 Leiudat ) ) el e ) Al aieal) daatil) Aulond o gl
£ Aoty Sliay yilall b Jal) pUsd G Y1 s KU sl 6 Sle Gl s e
bl o3 Gk e Lae Al yulaall A3Uae il 348 )
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¥ Qash gigad paii 6
IS Ja ¥ AL sk A83all (K3 3as 23 ARDL 3 sl U i A (1

LCO2 =1,647231*LGDP+0,393265*LENGT + 2,072971*LENGT-10,31438

Latill G JaY) dash (s sinas Al A s 0 6 o) Galall 3 il dagis el

8 il Jilu s e 05 SU ams 5l i) e Jaill ¢ Uadl 28Ul @i gl 5 dpabaiy)

el Al il (e 3 8 Canai 3aly ) a5 G ¢l a1 8 Jiadl g LS ¢ il 3all

Dleind 3305 Lady %1,647 Ay 8l sl AU Jle bl 3ab) S %1 Ay

Y (4 %0,393 Aty s Sl sl A6 le el sab) ) 55 %1 Ay 48
Ja shall

iEasalll AGed) ) Ay s 7

S g sandll JLidls (CUSUM) (Bl (oS g sanall Jlial aladial oy
DY) giady adl sl gaill Sel) )Y WY (CUSUMSQ) (sl clay yal
& s e A al) 2gaall Jala GUERY) e S Ailany Sl JSA &) Lavie JISel)
e daY) Alsh ladaall alawily SloE) gae Ll paly 43l I ALYl 19%5 4 ine
a5 juad clalaall

CUSUM (e JS Adlany Jldl JSAI o Jaadl 7 o8, gald) J& (e
8 iue el 23 gail) Cllalaa O iny Lee A al) ddhiddl 3gas Jals &5 8 CUSUMQ s
Lilian) 4 g g 4l ,all 358 SO

:Toda-Yamamoto (8 4xud) L33 8

«aghally pualll sadl Je &l juaiadl (g 2830l ARDL & il JalSill HLaa) mia s
il G ALIS e i) sl Jeag Lee el ppniall G Al slasl ) el Y 4l W)
OIS i el il A8 alay) Jadh (€ o) ) il (e Caagll o L)) 1969 Aiw yail e
O Amanall Ol 3asy eany 45y a8l 0l Aad (e 2 Lo 138 clegin Al Laa) Ll
(STEPHEN, 2020, p. 01) . il

illad ST 4Y Toda-Yamamoto (s dsed) JLial addiuin dpnall jLisl) el
18 )98 &b Wald 4 «Wr» dibas) e adiny g3l 5 . suléll Granger daww JLEa) o
L A8le dga g e e LAY Bl 4 jiiall dpia 6l Gally khi- deux Gy LY
.(Kuma, 2018, p. 32) (Prob y? > 5%) < yaiall (1

O oY) olal dpaw aea s e (8 Ay @aldl) Toda-Yamamoto s ek
Dgind 5 aall sall il e 38 Cupai (e Ay A A dia o ol jaial)
A 2a 5 Y Leiy J8 Jiles ge GsSY aesT A6 e eyl oladl b Jadl) g Uil Zalal)
sl olail ()30 S 2T G e Gl Jlaa ) Jsall bl e il Cual (e Ay
Bl Clal g Jaall g Uad) A8l gl (e A Ao a8 Y Ll 5 (i) ¢ Uil 28ULl)
On ABe s G S5 Le 13 L Maal) sl il (e 3 il i o) (59 SIS
aladiu) 15 Y (535 38 Lee (Jailly Alall ¢l ciladall s alodl gl 5 3l Jaa (s s
Aeie (50 SH 2T 0 le sl 3ol il 5 Jaal) Jila
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O Saeliall Y Glal ARDL de sall dpie 3l ol sadll SIAN oVl dpagie aladiin)
A @Dlgiuly Meal) adl @il e il il o il @ pelal Cus ol il
Gl (8 il Jila s e &5 S) 2T 0 Sle il e (5 sinay lag) T Jail) g Usd)
Jle el 3345 ) %1 Aty Jlaa¥)  Asall &880 (e 2 8l Gnai 33 ) «Jaghall 5 yuadll
3303 ) sam %1 Aoy AN Dlgind salyy Ll 9%1,647 dis 50 S0 2l
iy aal uaill Ja¥) @l sl Gl %0,393 Aty s SU asl 6 jle il
O oY) Aalal A 353 5 0o Toda-Yamamoto A ciidl WS . Jyshll Ja¥1 8 %100
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Jall Jilu s alasdinl 5piad ) Caags Allady 4568 A Clulaw 2855 3 328 55 -1
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Al isal) Dyl Calaal 5 (2023) Basiall aad) -1
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) alaB®Y) & glall i 3all 138 ¢ i lalf solgd i L/ 4 denie 5 S
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Al il o Jaail) 2l gad Sealinall 1) Gl (2021) .05 Cn 2ene s el e das -7
& yisal JalSill dpngie aladiuly 2019 2000 5l A il el b ol el g
387 «(02)06 cdsslaally uilsi¥) a plel] 3 &gl s ARDI
Jb 4 eleall (g pamall Jaill dead Jds 8 Gysudll )53 (2020/2019) sz 52 -8
(o sl o) ) 5180 solgds Jui il e dadde da g bl ) 3l & dalaiad) dpaiidl)l il
) Al & jladll o 5l 92
D)) dle pagoy Slubwy b pbi Lola®y) Ll (2007) . Had Gax -9
ol il gl aN (s
10- Kuma, J. K. (2018). Modélisation ARDL,Test de cointégration aux bornes et
Approche de Toda-Yamamoto: éléments de théorie et pratiques sur logiciels.
Licence., 32. Congo-Kinshasa.
11- STEPHEN, E. (2020, November). HOW TO CONDUCT/RUN A TODA
YAMAMOTO GRANGER CAUSALITY ANALYSIS. 01. Pukyong National
University.
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| Dumpandent Varabile LCo2
Method ARl
Cnte O 16/24  Time 10 82
Dample: 1R83 2020
Incluced observations, 20
Cependant lnge: 4 (Automatic)
' @Gronsorn (4 max. lags): LODMS LENGT

e constant and Mo trend (Coase 2)
UG AR e e I Oriterion (A )

» wvaluated 100

€ odel ARDL(2 2 32)

|
| Variabie Coefficient Std. Brror t-Sitatistic Proe.*
|
LGCOR(-1) O 38296 o . Tesvo7r 1 onasra o o6s7To
LGOI ) Q AINTIATS O Tnansy I mOoOIN LR
LCRtor 1 1eRoa O 2HO0AWT a4 Aamnsan © 0Oos
LCADFP(-1) O ARI22G O AaROOR 0. 00220 O Anon
LGDP-2) O 126749 O.AGH720 0. 270406 O 7901
LGDP-2) O.7D1 764 o.3z2B1G 2 482675 o.0o26>
LENGT O 17490 0. 0GIBAG 2 020200 oo 1G
LENGT-Y) ~“0.OT7T1138 O oBsvans “D. BTV O 3svan
PR T (-30) O 1xInTS CR-UELELY 1 ARBTan O 1mso
L rCR T (-3) O ImTaAOw O ORwrar 2 AMRROO CR-ET ]
< ~10.aG005 1 A7Ganq A B1W17a ©.0000

O.99793D Mean dependent var 17.0024D
0. 99077 5.0, dependent var 0.424900
O.oRa340 Al

O O0100T7e
71 AMBIR
VIO GaaG
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| BTN ARDL’EAJ;A:\S dpana il \‘ Sl LAY gl 13 ad) galal)

Brevech-Goatey Seral Comelation LM Test Sataraneaasiory Test ARCH
Null hypothesis: Na sl comrslation of w2 1o 2 Inge

. . ¥ :1:"5' :“; e LR SN QN4E538  Prob F1.25) 27951
—aistnns GO442 Prod. - ) o aee y s

ces R 2084330 P on a) B3 Ctn Raures O Pt Ov-Sqeerkl) 2ane
Raveey RESET Tewt

Crvama Varisties: Sguares of S3ed values
Specteatom LCOZ LCOM-1) LCOGHT) LGTP LGOPI-1) LGDRY-)
LCOR-) LENGT LENGTI-1) LENGT(-2) LENGT31 €

e of Prsbenie :
s 1418628 % 03781 -
Fsiatss: 200094 (1. 96) 0478 o
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Eviews13 gl p Sl jia e alaie YU Gufialll slac ) (e 1 jdaal)
"Bound test 25l JLidl il 14 a8 Galal)

Gounds Teat

Null hypothesis: No levals relationahip

Number of colintegrating varables: 2

Trend type: Reat. conatant (Case 2)

Sample size: 20

Tenst Statiatic Value

Fostausue B arazan

Gounas Critical Values

10% 8% 1%
Sampie B 1oy 1y | woy Wy | woy 1wy
30 2wis 3 sas l 3. 83n a4 azm | LRl o 288
Asymptote 2. 6830 3.3m0 3.100 3870 4 130 5000

wry bounds

THO)and (1) are (=] wely the mry and mn

Eviews13 gl p dla jaae e alaie YU uifiabll sl a1 jiaall
"JaY) Jish g gad o i 16 o) (galal)
— Cointegrating Specification

Deterministics: Rest. constant (Case 2)

CE = LCO2(-1) - (1.647231°LGDP(-1) + 0.393265°LENGT(-1) -
10.314378)

— Cointegrating Coefficients

Variable * Coefficient Std. Error t-Statistic Prob

LGDP(-1) 1.647231 0.131976 12.48129 0.0000

LENGT{-1) 0.393265 0.033980 11.57341 0.0000
c -10.31438 1195129 -8.630348 0.0000

Note: * Coefficilents derived from the CEC regression
Eviews13 gebin Sl e e aldie YU uialdl dlae ) (e 1 jdaal)
"CUSUMSQ s CUSUM sl milis 17 ad ) (adlal)
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