Leaid) LD a5 ) 4 5153 iy s
okl Sodly Sl el 313
il 1945 ©b 8 dnslr

LS dalls 1945 (5o 8 dmaln
@ &’ UNIVERSITEBMAI1945 GUELMA
e ashe g dyylondly usLaBY) aghalt 2SI

43LaBY) aglall el
walJl @Sy Wl Aol 2 ipbsdl 2

i g i
S yehall § olyeSl BaLgs |l

3ladYl aglall il iyl aghally pendly 3LaBY) aglall (0NN
e Sl : ol
@..«3 g s e
O gins
Sl St de Badadl Bl JM-Y Jed) Ll
dJadd) 259 dJadd) Jj.U\ J> dulys —

Lot B9SU) A2BLLN &3 ala 2025 s 10 e

a3 illg ‘,m

- 4B -1945 ©b 8 drslg St ket Sl Job 3101w )
-6 -1945 b 8 dnels JWI el Sl Sjre By thaund)
S ol sage o @A) el S aelad Sl G\ JXE TN OO |
-dB-1945 b 8 drels —i— ol S SLapd o ) b

2025/2024 :imals dd)







;«\.«\Q\

&
oy Al U el (slly )
Sl s a8y il 4z ol Mo 21 L

saall Sl ool a2 e 3 )



PR

POl 330ally «Joal) i 5lE1 e Lalely G jally Mol s LW sill 4 s
ot 422y AT oy Al ae ) a2 pda Ly olsdl 2 e

Syae 5,8l 83wl 33kl J) by ) el Sl s 5]
Sl ol 126y () bge ol oy L3y, Lo e Jo bl b o 352
ol Va5l (3 Ll gt B85y Ll g5 et

id el LobY sl ) oloally Sadl Blas ol ol o 5 Y S
Leadling Al )l o3 el 3 Bss Lo 223l

ol diny Sy 0112 aSs V) 3855 Yy 0l Y ME B Y gl b



uedle

s Al Joall A ) gl e aall e Baasidl il Dla) i e eseall Jades ) Al o3 Caags
Ao Auball Lueal g 258N ) blesly saaaidl) Ul jslas aladiud AW duhy DA (e Al
Baaaidll Clllal) aladia) o aait Gladlinl iy (el (gsinall Ao Digilall il aagl sulfiall Cseall
el by il . 2050 ple Jolas Dlyndl ST Jifiene (3oa] (goillal) Joatll Jons allal) angtl) Ja g cAglad
202272010 55l DAa Bl 23l sy il sVl z3la e bV o5 duhall 4ej)

2l K Gun Al dae Jodll A ) il e saxsidl Gl DY e S asas ) Auhl b
Joail) sas alall Jaadl o sl aainall aody Laa cdi8d) liles) Qs 8 saaial) Ul (gyomdll ol e
Gl elsl g By Glo Aaball S5 LS asbelny Gl gl e aally dll Al Gle Laliall (gl
GsS o i Baaaial) Gl Blal ol G lee cbyslaad Al dandll e 5alidd i) Joall 8 5aaaal)
Adsall 2 seall peal ggillal) bl A duysinl) Al o alaieV) Gl 55 5 aa i (o Jlaal G50 e stiag Lading
A e Jalially ol siveall g Ul J saill daal )
A8l By goillal) Joatll eduygaalY) A8 ) il csaaaiall lalall s dialidall cilalsl

Abstract

This study aims to highlight the impact of renewable energy substitution on reducing
environmental pollution in oil and non-oil countries countries, by examining the relationship
between renewable energy use and greenhouse gas emissions. The importance of the study stems
from the increasing calls to unify energy systems at the international level, and to adopt strategies
that encourage the use of clean renewable energy, in light of the global trend towards energy
transformation to achieve a greener future by 2050. On this basis, our study focused on determining
the impact and contribution of each type of renewable energy on greenhouse gas emissions. To
analyze the time series data of the study, time regression models and Panel Data Models were used
during the period 2010-2022.

The study found a negative impact of renewable energy substitution on environmental pollution
in the countries under study, where the results confirm the pivotal role of renewable energy in
reducing greenhouse gas emissions, which encourages the international community to work
diligently towards energy transition to preserve the environment and reduce environmental
pollution and its repercussions. The study also emphasizes the necessity of hybridizing types of
renewable energy in oil-producing countries to benefit from the complementary nature of their
sources, which means that the substitution of renewable energy must be combined and diverse
without neglecting any type, with the necessity of reducing reliance on fossil fuels in the energy
mix to support international efforts aimed at sustainable energy transition and environmental
preservation.

Key words: Renewable energies, Environmental pollution, Fossil fuels, Energy transformation,

Greenhouse emissions.



Résumé:

Cette ¢tude vise a faire la lumiére sur I'impact de la substitution des énergies renouvelables sur
la réduction de la pollution environnementale dans les pays pétroliers et non pétroliers, en
examinant la relation entre 1'utilisation des sources d'énergies renouvelables et les émissions de gaz
a effet de serre. L'importance de 1'étude découle des appels croissants a I'unification des systémes
énergétiques au niveau international et a 1'adoption de stratégies qui encouragent I'utilisation
d'énergies renouvelables propres, dans le contexte de la tendance mondiale vers une transformation
énergétique pour un avenir plus vert d'ici 2050. Sur cette base, notre étude s'est concentrée sur la
détermination de I'impact et de la contribution de chaque type d'énergie renouvelable sur les
émissions de gaz a effet de serre. Pour analyser les données chronologiques de I'é¢tude, des modeles
de régression temporelle et des modéles de données de panel (Panel Data Models) ont été utilisés
durant la période 2010-2022.

L'étude a révélé un impact négatif de la substitution des énergies renouvelables sur la pollution
environnementale dans les pays ¢étudiés, ou les résultats confirment le rdle central des énergies
renouvelables dans la réduction des émissions de gaz a effet de serre, ce qui encourage la
communauté internationale a travailler assidiment vers une transition énergétique pour préserver
I'environnement et réduire la pollution environnementale et ses répercussions. L'étude souligne
¢galement la nécessité d'hybrider les types d'énergies renouvelables dans les pays pétroliers pour
bénéficier de la nature complémentaire de leurs sources, ce qui signifie que la substitution des
énergies renouvelables doit étre combinée et diversifiée sans négliger aucun type, avec la nécessité
de réduire la dépendance aux énergies fossiles dans le mix énergétique afin de soutenir les efforts
internationaux visant la transition énergétique durable et la préservation de I’environnement.

Mots clés: Energies renouvelables, Pollution de I'environnement, Energies fossiles,

transformation énergétique, Emissions de gaz a effet de serre.
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! Agnar Sandmo(2011), Economics Evolving A history of economic Thought, Princeton university, Press France,P24.
2 Erich Schneider(1962), Einfuhrung in die Wirtschaftstheorie, IV, Teil: Ausgewiihlte Kapitel der Geschichte der
VWirtschaftstheorie, Tiibingen, J.C.B. Mohr (Paul Siebeck), p 19.
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!'Sophie Boutillier(2011), L'écologie dans la pensée économique Essai d'analyse sur la prise de conscience tardive
des économistes, colloque international francophone le développement durable débats et controverses, université Blaise
Pascal, Clermont-Ferrand, France, pp 10-11.

[ 50 )



) uglillg Ainll (U Jaualill Lo J Juadl)

Y] 35 Al 3 lsall I Gareadill o 1)alE Gl maas (i ¢(Asad) aell) Ll
saagll Aol Gshll 536 Loy sed Microéeonomie Syl dalaill Ao SudiSonll Al
ahaials Lo laa) (i) Cashill (sice 23 2085 caiiall 7)1 ol cllgionall dniie culS glgus dpaliaidy)
Ll (SIS mlhaas sliel (Ko (53 Marginal &adalg)) sl &aall 2seae
Guall galaiBy) <3l L3 ddul) -2

Gipalre CpalaBy Glealll eﬁj sayicie Al ACaa) Jea SAl poladl el By 2a
c3gall gty Al ACE) glglin (g Al clalaia) (e odials Loady cdiaall ol ) (g
GRAY LIS sie 3)\sall s hyd-1.2

OIS Slanll (saleai@¥) sa Al Aaal) gg 5 aal i Al 3lgall Cageai Alias 238l e ol
28 558 e lgd adie) Ally ccagaaill il cnd a)ll allas 81914 4w Lewis Gray Cecil
ALY yaiall gl @iy dassie Lali] haie e ) (V) dal) gails Jes )<
Ll Lagall aaail daaia pe Liada Myge ey (3 andl) Jon daddy Abi] Jle shIS aaicl 3
Slsly dalll dcdliall Bloud) oo aalsn A Glead) e ) & o 4 a2 clsall agal

Basng U< il dile Jacgio ol golecl) 5o candll yge agemil HIS s alal) oyl

t ) il JBal) 3l g ailg i DAY (e Bulia) Bang JSI ciliin Ly duila)
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! Rogers, Peter, Op. Cit. , pp786-787.
2 UN sustainable development knowledge platforme(2023), green economy, available at :
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130 (o) caisily sall Tualall gy 3l 5l « jladlg Jadh dseslaa ¢(2020) sl clllas GllAl e

(o)




sasaial) wBUal) ) sasaiall e clBUall e Jeal) @bl i A Juail

L) delia o AL 5 &l sl o palall gl & Gl o3a e LIS Juas S el
Mg o Lual) GlE) pe Glaaglidl Gk e @iy (bagaa (aca dadlgl

Al B aga )9 Gaaliy allall SLai®U digan dulee daiill deliva o) Jsdll (S ¢(ae La Lo el

aaly aleny Los ¢ allal) 28U mihe (00 %39 At L Tadil) Carmi il s callall b 8N il
ey ALl ity jeae LgisS e aaii Lol dneali Lallall 8 A8 clabia) 6 cpealall ST (g
aanl) Uy el sed el 1) ALYl e lall clileally eliyeSl) aulgs ¢ JaillS Lanld) cule Uail
aagy Lgeasian Al A il claiiall (e
(Natural gas) a=khll ) -2.2.1

Cally cauly (B o e 4y callad) 3 BB jacan goud ojloely ekl L Al caoly))
O iy hadll Gow 3o KK yiaal aphal) Sl Lualall Goad) aa3g el oSG 353 Gya e
sasaial) dilaladin Bl agle llal) A @l e a2 il oSlg cdille 285 Cildy Lura W B cillee
2Jally ylanll ¢ LyeS) sl Sl cdabiad) dgelall cile Uadl) b
23g] &g piny Al i dale 436 DiglaiSy il Cleliall B 0aS andall 5B Dlaaal aal o
Ak il 70 eSS ) LS Sl daay Al adad) A6 il Jaisall ey cile bl
il 3lsud)

Jis (e 4ligag dises L (sl Ghasdl A igSoona Sl Jads 4l o anlall S oy
Sia ¢ 0AY) Clini g )ugl) e i i€ ils ) (CHA) sl o uilad IS0 ¢Sy 53
sl 3uST s Cng il i LiigaSouell e A BT N ALYl cligully Glgal) oY)
oy g yaal) LaSTlly daaliaall dnaall clingSall & Gia)V) el Blach (3 ang -2 Cng gl
Ll Sl b

ade gial) (Ko LS LY in DA Ge 4nbisul o b Wlleg gysial a8y ol o anlall )

GlipSal Juaby ilgall AGY candall LD dalles &3 cdabaiu) Saasy chill Gy ae Liad
g rae gauhal)l S sl S8 Ll e Lalal 0sSt Cailai Blyia) 268y die i Lee ddlial

14u4 c‘:u‘w\ e, E‘ 1
2 A. Demirbas (2006), "The Importance of Natural Gas as a World Fuel", Energy Sources, Part B : Economics,
Planning, and Policy Journal, vol. 1, Issue 4, pp. 413-420.
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! Anmar Frangoul (2017), Natural gas : Why it's important and what you need to know, site of CNBC.
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2Jassim Hussain(2015) , "Energy Alternatives and the Future of Oil and Gas in the Gulf," site of Al Jazeera Centre
for Studies, p. 7, http:/studies.aljazeera.net/en/dossiers/2015/03/201533183514675179.html.

3 Mohammed El-Katiri and Laura El-Katiri (2014), "Regionalizing East Mediterranean Gas : Energy Security,
Stability, and the U.S. Role", Strategic Studies Institute (SSI) and United States Army War College Press, December
2014, p. 1, Available at: https://www.files.ethz.ch/isn/186856/pub1243.pdf. (24/09/2022, 19:51).

4 BP Statistical Review of World Energy June (2017), site _of BP, 66th edition, p. 26, Available at:
https://www.bp.com/content/dam/bp-country/de_ch/PDF/bp-statistical-review-of-world energy-2017-full-report.pdf.
(24/11/2022, 20:05).
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Source : Madhumitha Jaganmohan (2021), Leading hard coal producing countries worldwide in
2021, statista , Apr 23, 2024. Available at :
https://www.statista.com/statistics/264775/top-10-countries-based-on-hard-coal-production/.
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Source : Hemanth Kumar (2021), The top ten nuclear energyv- producing countries in 2021, November
23,2021. Available at :
https://www.power-technology.com/features/top-ten-nuclear-energy-producing-countries/.
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3IRENA (2023), Renewable Energy statistics 2023 , International Renewable Energy Agency, available at:
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'IRENA (2023), World Energy Transitions Outlook 2023: 1.5 °C Pathway, Issued by International Renewable Energy
Agency, vol 1, ABu Dhabi, UAE, p15.
2 Marquardt, Jens (2016), How_Power Shapes Energy Transitions in Southeast Asia: A Complex Governance

Challenge, Royaume-Uni, Taylor & Francis,p4.
3 IRENA (2023), Op.cit, p15.
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source: IRENA (2023), World Energy Transitions Qutlook 2023: 1.5 °C Pathway ,International Renewable Energy
Agency, , vol 1, ABu Dhabi, UAE, pl6.
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! Ibid, p.p 18-19.
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source: IRENA (2023), World Energy Transitions OQutlook 2023: 1.5 °C Pathway, International Renewable Energy

Agency, vol 1, ABu Dhabi, UAE, p17.
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' IRENA(2023), Op.cit, p19.
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! Ibid,p20.
2 Disponible sur le site :https://www.cop28.com/en/energy-transition-changemakers, consultée le ( 18/05/2023).
* IRENA(2023), Op.cit,p22.
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Ibid,p195.!
2 Ibid, p80.
3 IRENA(2020), Op.cit,p.p196-197.
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! Prakash, Varshini, Op.cit, p.p 83-84.
2 Hockett, Robert. C (2020), Financing the Green New Deal: A Plan of Action and Renewal, Issued by Springer
International Publishing, , Allemagne,p3.
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! International Labour Organization (2015), Guidelines for a just transition towards environmentally sustainable
economies and societies for all, Publications of the International Labour Office,Geneva, Switzerland, p4.

2 Fatih Birol (2022), Op. Cit, p11.

> Ibid, p6.

4IRENA and ILO(2022), Renewable energy and jobs:Annual review 2022, International Renewable Energy Agency,
Abu Dhabi and International Labour Organization, Geneva, p11.
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source: IRENA and ILO(2022), Renewable energy and jobs:Annual review 2022, International Renewable Energy
Agency, Abu Dhabi and International Labour Organization, Geneva, p11.
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source: IRENA and ILO(2022), Renewable energy and jobs:Annual review 2022, International Renewable Energy
Agency, Abu Dhabi and International Labour Organization, Geneva, p31.
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Lalil) (g . deadl dacgi culd Ciillagy dbasiyal) dlalall o) Lalusl 52L) ) SV a5 LS Blasec

Aade oloail) Gilladl) dulgs g il (e anlly Adsaad) ibiginsn (ppuind dalanll 038 i e LainY)

inallad) Z8UY Jsad golied Allaad) Hi5e Jgal) Jgandl Jiass

! Ibid, p31
*Fatih Birol (2022), Op. Cit, p9.
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source:IRENA (2020), Global Renewables Outlook: Energy transformation 2050 (Edition: 2020), International
Renewable Energy Agency, Abu Dhabi, p113.
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source:IRENA (2020), Global Renewables Qutlook: Energy transformation 2050 (Edition: 2020), International
Renewable Energy Agency, Abu Dhabi, p114.
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I IRENA (2020), Op cit, p40.
2 IRENA (2020), Op cit, p 48.

32 e 03 (B g ¢(2022) saaidl a1
4 IRENA (2020), Op cit, p 48.
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! Ibid, p40.
2 Idem.
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Ciliandy Haill aaa B Gl aiad Cun iad dege dealine difiall ClSH) Ciliasas g a5l
lually Juainll Jlae 4 @hl&l) o) WS L Callsall Galiasl g Al slady) 8 auieadl) dilee
(linysill e B Cilegana Bl oo A3l T Angly Llally ledll gl 8 il @l b Ly
Agibgie S8V QRS s )

Bl el maall bl agidl aiw o algiall e cAiigiag Sl Apedl) Al Al (e
2030 ple Jslas deliyf LalgslQll Sipal ¥530.040 ) daad Bl dalat) 8 digan g 50S)) dannaddl
Gl saal)l Al g o ddsidl e cdishall gl ey 12018 ale e %58 Ay (mlias)
Lol Al Joho e el clig€ar Gl Lady bl e 23 I eV 5o cligins
Ciliaidty degire ()5S tAaaal FSY) o /bl dlee AESH ClanaS (sSin cidigang )
el s ey il Guaead iled (alidd) ca plaail) paliadly (oSl Jdall 4
LRl 8 Ll Gsames dpald) DY RIS yaind Cige (DAL

Jia ae (gAY saaaal dallall s dudlie e 506 Ladl L) caval (gAl dga o

o clialgi€all oy L (Rlaally Judal) Y skl e of) lbleall ALaSH Blall 500 e Cilisuns

| Ibid,p61.
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G A )il) LCOE cilaladl ) 5laill Qgatll CadlSs (aidg dspmll 7Ll d8Ua 5 Uiy oLaia ¥ 5005
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) Jlae b chshilly Sl jmid cails ) cAadad) saasidl &kl jlas ) Jeal
AlSe) e 4 LS Lol e el iaag el b elsgd) duesi pany of 4ld e o ALy
Sstll s e Ansial Sl cagley Aaliyl whs Al bl 8 daall B ) Jeasl)
Bacatial) Zaal el Llleay) cadl€all Goin o San daall (paendy

160 ) demy Lo i) yas 1 iy lile ) (mntds cdaall st Gisigll Jlas) dlass
A8 Al igad o 3 Yes IS 0 ¢ Jullg L lale 30 (530 (o oS IS0 (Sl J¥ss (gl
Jalgal) anis La€ o lalael «ch¥sr 7 oo AT Lang «ch¥sr 5 oo Ji Y lble g ol

Aeaylal)

dabie L pag ) uladdl Gslam liglall lSi oY Dlad gpall 8 elogd) Gigh oIS S
i) Lgadns elggll Caglil Adlall CadlSall ) .(World Health Organization [WHO]) duallal) daall

! Ibid, p61.
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Sl i o e L caadll Gha) e daalll Aslel) U (e 50 &S Jaid o Gpeal
2g8sl) ¢ oanlall Sl e clugh Ji AT a5y plgl pasies d8all cilbae e s cdansll 401K
Hpadl) 28l ol # Ll 8la ¢ gp53l)

dal e cdaggill 8Lal) sl saasall agisl) plodl i o Greal) o iaty Cige 4 ¢an L e ol

249 (o Ailag Sl B8 868 mansil alie Greall (g3l o LeligSl) alg il aladia) e aal)
Aati 5.3 Gl b gl cdelubalgsh€ (sl 0.264 A5 e (Ko o chalslioa 325 I (GW) Lalslaa
(el Lalggl€ 50l 0.996 7l Al o (Ka LS 2012 ale andll 3ha) e dailill dalall (e digie
liie Ganls ) QI ppal) 2 st 2012 sle grall b badg & S elyeShl e 2l 820 (6
L5 2012 ale lgpad cijigs Al Z Lyl 38l Sslaty Lee calslinn 540 &l L) (e Gila) 23l N3
o Olgie gy Ll 38l (e L) Dhsliaall of aliié) e ccangdl 13 gl dal (e Lalslins 62
Osali 0.658 AWl @) 295 o) digsill Al Cillaae puasy Al Joaal) salgs L Al 8L
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celogll Basal Ludlall daal) Addaia juleal aay Juat Al

c«b@j\ SJ}_AJ (WHO) Mw\ daall ddaia )ﬁbu (14) djdél\

lele 8 I Luwsdt 24 I Lawgll Syl Lo gl
isl
AGpEeSa 25 A dak S 10 s Ja G Sl Slogend|
3 3 5 )
pgime) b (pglm) s 0350 25 (Particulate matter)
A plpaSe 500 e85 20 PM; 5
(pgIm®) sl (pg/md) Sl R G Sl
055 10 o
A ;w,j:« :2? (Ozone) 855!
(gl m’) s
13 25,50 20 S ST 38
” :
(pg/m?) s (Sulfur dioxide)
A G pgsSe 40 opks eyl weST gt g el deslSTT
3 . e .
(BgIm™) ol amgiell SSp oo (Nitrogen oxides)

Clawall @b b (b clogl) 839n Jon dnallall dawal) Aadiial duguagill oaball ((2006) duallall dacall dadiia : jtuaal)
5 G Dge cciin 2005 callal) Euaatl) :cupSh snsl [l (g il sesl g (093 6Y)

Gl ey Lo & slsg)l Bagal (WHO) Laallall daall dabiie jylee cGlad) Joaad) o

Jo A Slasaall daesdll GBS e (goiad) Tansgiall day Lpallall daall dabiie agh Cua Ldua)l)
g celogdl o (pg/m®) aSdl il G ales Sae 20 Jsla W PMyp OgsSae 10 oo Wkl
S o Ay PMys 058 25 oo Wk Ji () Gilaseall duagall SN e (ggiadl Janigiall
S sla o cm Y LS L olsgll o Sl el B alig Kea 10 3elan Y edpdill dsalls [yl
delu 24 DA Jaad) Cun e elogl) e aSdl siall b a2 5Sia 20 (sulfur dioxide) CupSl) ws

! Ibid,p15.
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laylad i Al lasmsnd] Lacally Liasall ¥ anall 3g0n slai LaSiST g sil) 2lSY Zowailly Zaallal
09 Lo G slsgl) lisle S e aall (8 GUAY) o) . ST 5T Gilaaal dsads PMy 0908 10 0
avigia o Aas Al Cong (oAl dgn e daall o Ao CllSs 4l dlal) daal) dadaic julaa
daleall Cliall goana (o bl ahe s Sa 100 JSI Ly i EDE aaliy Gaeall & algial eall
oe ke Ja g:\l\ Glaswall Al Jadug ce\eail\ JS (e (total suspended particulate matter [TSP])
b Lswna clsgll o bl sl il b e05)Se 2.5 oo Wk Ji Al Glasaalls <58 10
3 daleall Glijall poane o laa ddle Glgine O gt duhal) Cang WS Laaaly e DA Jaxd)
5.5 dy Jaee (s 0585 Y elogd) B2sn adt Cun) el Jad 8 adsiall peal) Jassia coaii]
Eisli (8 (il daall e 4l ) ALaYL . Liad sad Gisle g 3 cagiall ae dpladl <l
(lsand) bl (Ll Asaas JhaYly cdach3l) oabY) jen dedi (oAl Gl i elsgl)
Sl (e by s dmylall bl cilgaly JSTs Ly sall o 515l

e e

Aadall Glaal) o Lna e Slisiue (%99) L iy allal) GSu gaes O HLEYI aa
b Al Claall GICU mapall alledl oyl Jacigia ol 2015 sl Sa el (e a2l o
535l gy (mgal) Lagansil) oabiall o LES b I Yy o pg/m®) 33 2 58 2019 e b ol
G elsgl) il Cligine culS 2019 ol 8 Al 34 A ( pg/mP) 5 dalad) daall dlaal olsgl)
s e dua )l Ghliad) & elogll sl Cligine jglat g2 29 By cpaa) e el L)) sl
3aal) 8 Agayl) shalially claldly Gl 8 A28 il Sligius Cijglal Gua Lol 8 B35asal
Gaallal) daiall daliie caa Ll (3)d Gaging wgiall ) el B Ll Ghlie (b lald) (e
2( pug/m3)35 sag
Eight A kel @il ) Allall (sive o 885 Alls aule 6.7 sais 53 Le (i <2019 e g
il e Gale¥) oo Al (%85) Clisl) sda (e (oadiall LA Sy L iy Jand) ol
(Ol C (A Adlsgl daadl) Glaj cgadall (gl DoY) Giase il Gaalyal cdpeLadll dSull)

! Ibid,p.p 3-4.
2 World Health Organization (2023), World health statistics 2023: monitoring health for the SDGs, Sustainable
Development Goals, Geneva, Switzerland, p56.
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e s cmmnd oSl il e I Y B2t jileas ) (9581 agsll aladsul e Jeaill o)
el g Ualy adinall Cagyla g & Uall s AT e Jlay off Liadf il

Dl 3.6 (N33 e deas e of Fliad) iy Lpieal) Adoall Laasall Al adlaadl aiil) iy 32
Jaal) dmidia) Gl asls Zplad) s il sad ddayee il A Gsday allad) Jon add
o il Ll dsall Calgall 5T Al spiall dpjal) Jeally oY) acgiall Jaall @l laldlg
Wl @bl o ) clpail) i WS i)l adled) bl 3 J8Y) Laalae e a2l
o S hall dimpedl) laliddl b5 15 5 K AS) il ¢ oalal) siall DA cChalgally Calial
Boamiaiad) hall @by hi)

G pgalana gsall padd (ple 8115720 O e 4als 2020 ale b 4 ) @il QIS i
OeY) s aes o libiadlly sadl sl Gagaie gy Hhall Cilags gl sy Al L
Dbl Gl ¢ aslanll ol (1 (nadly Ll daliy) (8 FLall Tyl Galiad) Figg . S5
G35 Lae clge sty LginaSy ASlgiad) L,22Y) 5a9a e ) OSG (A3e Y1 @ily)ly Jlaaty 45130 sl
A Gl (e uie

S by QY Cighll daedle 82k ) UasY) Jolaag Blall cilay Lalail s (a5 WS
8Ly ) s (g5 a8 (A5l Byl uian a ol ) L Bhliall (e daall (8 (a)lsdlly ALl (el Leliy
<l 700 e w5 s ale IS Jalsll il (Y] e daalill @ilidsll b

o T Hhlad LS L odinlll LS ae bl cdpallal) daal) dadiie il 2014 ale B

al N bl i cdadtyally Lacgiall Gbledy) glaw db g 3660 5t Gl e 5Ll

! Idem.

2 Portner H-O, Roberts DC, Poloczanska ES, et al.(2022), Intergovernmental Panel on Climate Change (IPCC),
impacts, adaptation, and vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change, Cambridge and New York (NY): Cambridge University Press,p12.

3 World Health Organization(2023), Op cit, p24.

4FAO, IFAD, UNICEF, WFP and WHO (2021), The State of Food Security and Nutrition in the World 2021,
Transforming food systems for food security, improved nutrition and affordable healthy diets for all, Rome, Italy,p8.
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Oo waall Gl Gum o Ll e Wlgie gojliaes Allal) sda liiel (Sar Yy Aelual) (8 Lo ciligise (358
Hglilan) aids 2015 ale ol 3l Ao aigill DA e clagSal)
Sl G lla) Gands e Y oupb Gl il Ea e lad) e allall aasly
Glaaill jhai) ae 2050 ale Jag V) (e Lgiw %3.8 e J& Y Ly AUl dadijal) (550 <0

REIR Az

Universalisation of energy access 48Uall .1 J gl asans -4.1.1

ol () -apeall dadad) A8 ) Jseagl) b acbuy of 4l e allad) A8 aUai igas )
aalal) L gl (S B Bl paed i sa (alasY) adld B e Jpeanll 3 )
A8 clpabies Cill AeS ) g0 Lee cam ASN g e ol ) Aua)l sl 8 saaanall
olaal) LY iaty € IS0 Galil) Bla et o e ) A ygal) AL 3 lsa g Liadingl)

Dbl 10.8 Aalill Glaldl 8 Al d8Ual) ae ol Llsal) dalal) Alal) clial) cily 2021 ple b
a9 ¢2019-2010 85dl) Jacsgia e %35 dawis Jils 2020 sle e %11 )28 (aliail (gl ¢ Syl Y5
3 Sl s Jule 26.4 A3 2017 ale 853 (e Laih %40

b -aily Al deliall (ol ¥l 8 daliy (LIS Ll saaidl Gl e slaeY) )
Oaan O anag LS <G allal) (s o A8 alasiad 5elS it 52l (pe 2 Y cduai <))
Gla 3ans ) bl aseall (B owdl) 55y cligl) ae ddaiey dble il AU Jlae B Jaed)
bl <3 Ll ) 13 (a5 A jha el

' World Health Organization(2014), Quantitative risk assessment of the effects of climate change on selected causes
of death, 2030s and 2050s, WHO Library Cataloguing-in-Publication Data, Geneva, Switzerland, p1.

2 IRENA (2020),0P.Cit,p64.

3 Ibid, p.p 11-12.
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Enhancement of energy security 48Ual) :yal Ji-5.1.1

Aala dacad AL ol Fra gl (s Al o € JSa s AU plalll Ll
Al lae gan 8y DA e gysin] 2580 Ll ST Sy saoaiall &8l e i of (Say
clerall daglie Gpuendy allatll A3 50 & Lealesall Uil

A 5@ ) Al Aelnaly Lo laal) Allaadly (ool sl eled) L)) A8 e

A (g el g by daall Plael (Dl Gulill (e bbbl e San ady lda o il
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Aaltiad) B o LS L cpnanall slai¥ly Al b€ iy by cagills liba Culss pnes
Alasial Ulaaly 13 oS0y . libiias (€5 s0le) o 53 Lagaal of Cam (Jiisad) & 23354 35350l
A el Joay Lo bass ST &y 4algs Cages 2ol Jla¥) ol (B8l ) s ciljiall
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el Gl b dala a8l clalae) ) Glals slsbue ST

Clalely AASA 8ygunna Clalna) ABgign Cilala) Lawlid gg8 B & A8 (hal dlad Gl (Say

ol stae o AL jrae b leie g 4 Bisall alaeY) e L) Jpeasl) Al pe dalic
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source:Federico (2017), "Achieving energy security and environmental sustainable Minelli development"
ODUMUNC Issue Brief, Old Dominion University Model United Nations, Virginia, USA,p6.

asl ool il 58 Cun daniall adY) U e B el A Jad A D) Slsal aas i

o o (il lin # kel Aaldieall Luatill Cang poenl] dalticed) ZsUall ZDUH Calaa'Yl gisil

¥ Dl 50 ey 3 Ly el jY50 HLle 800 (M Vs Llide 600 (Jlsay cablatind ( Jsall aainall
Zsaaaal) d8lally 8Ll 50U CalaaY g laasg A8l e Jpeanll Ligin

1 Ibid, pé.
2 Idem.
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a3 assl Ay dacLaia) ilsh calay o 4l (e 438 celld ) A8l Lg 12050 ale
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o all ALelSia g AS0aia 1alaal 2030 alal Aaliceal) Lpaiill Aoty & Lall i (s AnUaY) sanial) ad!
Al Al e Bliadly (el gaead daall (Gaaty duallall cililesy!

p Al J<all & gglall QD adlsall aal )l (Sarg - ggldall Joatll elyg adloall (pa el @llia

I IRENA (2020),0P.Cit,p42.
2 Ibid,p68.
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" HOLECHEK, Jerry L., GELI, Hatim ME, SAWALHAH, Mohammed N., et al.(2022), A global assessment: can
renewable energy replace fossil fuels by 20502, Sustainability, vol. 14, no 8, p 22.
2 Sorensen, Bent. (2014), Energy Intermittency. Royaume-Uni, Taylor & Francis Group, Roskilde University

Roskilde, Denmark, p236.
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Aolaal) Bl lSas e ) 138 dcayiie (53 Jaacally slygSH e allall 5ab Laag ¢ Jaill il

""HOLECHEK, Jerry L., GELI, Hatim ME, SAWALHAH, Mohammed N., ef al., Op.cit, p10.
2U.S. Energy Information Administration. International Energy Outlook (2017), United States Energy Information
Administration Report, U.S. Energy Information Administration, DC, Vol DOA/EIA-0484, Washington, USA, p 76.

3 HOLECHEK, Jerry L., GELI, Hatim ME, SAWALHAH, Mohammed N., et al., Op.cit, p10.
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! Ibid,p10.
2 Tbid, p11.
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! Millot, A.; Krook-Riekkola, A., Maizi, N.(2020), Guiding the Future Energy Transition to Net-Zero Emissions:
Lessons from Exploring the Differences between France and Sweden, Energy Policy 2020, vol.139, p111358.

2 Velasquez, C.E.; e Estanislau, F.B.G.L.; Costa, A.L.; Pereira, C.(2020), Assessment of the French Nuclear Energy
System—A Case Study. Energy Strateg, Rev, 30,p 100513.

3 Ministére de la Transition Ecologique Programmations Pluriannuelles de L’énergie (PPE). Available online:
https://www.ecologie. gouv.fr/programmations-pluriannuelles-lenergie-ppe (accessed on 10 April 2023).

[180}




Lol tinal) Loaitl) gadatl dat)iulS i) Ailang Badaiall ABUAl) .oovvveenieiieeiie e, G Juad)

dpag @i S ((ASN) Loyl dugsll Al Bid e Slelie 32 3 il eall waa Lo Jage
12021 Ly Jola Wle 40 e SSY lglane 900 508 Jiaall 13g

12050 alad A8Ual) mohe 2aan) Laid A DA5e Gagnyliow e il

Sy DB ) ol 2050 ale (B GenSl aball sl cls ke ¢ la Jo¥) dainall glind) —
@ e 3alaiy o Copliadl 138 g L alal el zhaiul (e 2al) pe caaaatiall dlallg oliSlly dila)
gl gy dugst B8 llia (6% () 2045 ale by Lo 50 e ST ALl 56 1 Ol
o Ald s Ky Lalaill hEial dede) (90 %100 Ay Badate ABUa adgh (st Ko ¢ gyl
Y gaad Saee celly ) A8l 28U (380 Aadail ygdaig coDIgia) dig e ¢ aladll JalSs Pl
(lelaill pian & 533t 3eUSlly dilaayl) Clela] s @llyy luif 8 alal) Ssall o Laliad) as
<o) sale) iV ana Balyg Augan Mg Baaaiall e sal) Jlagiud DA e Ladf (Sl

A 2050 Aall Juficse (8 Claglian Eiw pje @ 22050 Al Jifned’ cav SBI 5o5land) L
Al Aabad) A Y1 AD Clagliall Gaje aby Sasaiall Al jobeadd Diglg¥l daed cilags )i
FS) sha Llal gas aanall Joas 13 cdelud) b Lalshyi 555 (e Jakally <2050 ale Jolay allall
Aclull 8 Lkl 750 e ST ) calti)

didaia ST s (Lgsl b 2L Sy0e ST SES L L a5l IS (e a2l e
sban das (b — dilag pesl) AUl el Dlge ey (uadll AxdY Huae €] Gualdg cdua
i dlld mag 32018 ale A daid %16.5 colS L 8 AUall Slell Dlaal) 3 saaad) a8l
saasiall A8l (e %23 i Sl 2020 ple il JEOU %205 s dasl) o3 il of
zlw de)3e 1380 Wla aagi Ayl ~ Ll A8 6 i) eday (e 2020 ple (b A8l el eDlgd]
A elasl pren 8 8ydiia 2Ly A ygi 7950 Jia cluih b

Baasiall Lilag oSl d8lally «(%38.3) dbal) Aigeall ABSY o L & Aty Sl joladl
alatial g oyl 5(%8.7) dyhall laiadly «(%8.8) 7yl ddlhg «(%9.9) sseall 253slly «(%20.2)

! Vie Publique Loi Energie et Climat ( 2019). Available online: https:/www.vie-publique.fr/l0i/23814-loi-energieet-
climat-du-8-novembre-2019 (accessed on 17 April 2023).

2 Réseau de Transport de 1’Electricité (RTE),"Futurs Energétiques 2050"—Consommation et Production: Les
Chemins de IL’électricit¢ de RTE Pour La Neutralité Carbone. Available online: https://www.rte-
france.com/actualites/futurs-energetiques-neutralitecarbone-2050-principaux-enseignements (accessed on 05 April
2023).

3 Ministére de la Transition Ecologique Programmations Pluriannuelles de L’énergie (PPE). Available online:
https://http://www.ecologie. gouv.fr/programmations-pluriannuelles-lenergie-ppe (accessed on 20 April 2023).

4 Statista Wind Power in France—Statistics & Facts. Available online: https:/www.statista.com/topics/6385/wind-
power-infrance/. (accessed on 1 September 2021).

5 Ministére de la Transition Ecologique Programmations Pluriannuelles de L’énergie (PPE). Loc.cit, p6.
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2Li, L.; Lin, J.; Wu, N.; Xie, S.; Meng, C(2020), Review and Outlook on the International Renewable Energy
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in Action. Retrieved from, https:www.ecologie.gouv.fr.

[183}




Lol el Aoaiil) gadatl AsanlialS Adud) Lolang 5asatal) ZBUAN L.ouvviiiiiieiiie e G Juadl

e Ui Loy 20a3 dglee Gl 500 elya) aags (Slusall 8 A8LLY daas aojedl Baals Luid Cona
lgels DA (e Buaall Sl 8 28 olaf fpent e cilee LS 280l dalledd LoglgY) slac)
12050 ?L‘: Jolay d8Ual) diaddia g.al_\.d\ ulaadl ladg ‘é.xhd\ s Ll

Baxariall A8l <y Slaad) ) cdiall Apaally A8UaN sjigal) Sl ekl Slsa aojliall ilaal i
Lol sda il el slISe e Jpeand) Kaall (o drag Laa caapill )8 Uil 50

Glleal) o3 Jie 3 lénay) 2o fpeat Jo Gyl Gl dieay ) Jead) hadl) de b
058 O omg ey ) ABLaYL L All Al uleall Gy ol CallSs g i) ge Wik (migaills
LAy A8l julee Cus (e 406 B20a]) dalad)  Shaal) aoes

GnS paatl) Jleehs ALl sie Jad) Gl -

S shaY) 1 Cangay . Gl Do gt e il Gl aad oy el Jleel gl alill xie
Al ol (el 28Ul aladial (mes] (6Kl bl Jleel Min die Aalill el (e salia)
B Ciygdy (il Say + Baldlly dylail) ilShiaally dpadeil)  Shaally ColSally QS e el gadaig
Lobaad) il ) gl g 138 Y Dl ety Shall @lgals Glo dasd) i 8

Jeadl 2 vie A8l sl 5eliS et Cileha) V) Gl @AS5al AL @iy Sl Ly
Cilgalsl) aaaty Cagaal) salel Jie) 6l JlaeY) 2w Pl Koy WAlales ST ASAN shalidl
):us ds;.?u L;\LLAS\ e A.é Jalall e\.ﬂaﬁu\ 5. < U:"“A:'j 3...«4)25 (&".\Mjﬂb

g Ll Clas JIsal) s (S adl dalall Al (i (e AN Caplall igatl il HUaY) ey
Pl Bva alia abidll A el (alil)

dalall daal) dilang clggd) Baga Crwadl g)padll JAAN Yl sski -2.3

dle b L cililasl Jea) (e %28 Jiar dus (@il ChL bl JoY) il Jall g Usd s
2014 ale 3 Laid 8 G @Dl s (e %32.6 Jiass 22013

Al Gy Ao Ayl lalid) aspdl awdl) sladyl 8 Jall g Ul aely 3 Jeld) oall dags
e gungall CalaaY) aal ey cdialyll Aidly dalaiY) culilline ae 42nSg Eaad Jal (e Wbl

celogd) Gagh AndlKd] il cadiks —

(g Sy yugl) e slae¥l Julis

'Li, L.; Lin, J.; Wu, N.; Xie, S.; Meng, Op.Cit,p160.
2 Chai Zhi(2002), External wall heat insulation construction technology of using polystyrene plastic extrusion
foam plate, SHANXI ARCHITECTURE, volume28, No5, P.P40-43.
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! Pupo-Roncallo, O.; Campillo, J.; Ingham, D.; Ma, L.; Pourkashanian (2021), M. The Role of Energy Storage and
Cross-Border Interconnections for Increasing the Flexibility of Future Power Systems: The Case of Colombia.
Smart Energy, 2,p 100016.

2 Government of France. (2014), Tax deduction for electric vehicle charging points, Disponible sur le
site :https://www.service-public.fr/particuliers/vosdroits/F35578?lang=en. . consulté le (09/03/2024).

3 Pupo-Roncallo, O.; Campillo, J.; Ingham, D.; Ma, L.; Pourkashanian,Op.Cit, p100017.
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! Government of France. (2014), Tax deduction for electric vehicle charging points, ). OP.Cit, p1.

2 Grigoriev, S.A.; Fateev, V.N.; Bessarabov, D.G.; Millet, P.(2020), Current Status, Research Trends, and
Challenges in Water Electrolysis Science and Technology. Int. J. Hydrogen Energy 2020, 45, p.p26036—-26058.
3 Maurissen Céline., & Veugelen Kathleen, (2024), Bike allowance and company bikes in 2024: Important updates.

KPMG Belgium. Disponible sur le site : https://kpmg.com/be/en/home/insights/2024/02/ppl-bike-allowance-and-
company-bikes-in-2024-important-updates.html.
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Entreprendre.Service-Public.fr. Retrieved February 28, 2024, from https://entreprendre.service-
public.fr/vosdroits/F38051?lang=en.

2Vakulchuk, R.; Overland, I.; Scholten, D.(2020), Renewable Energy and Geopolitics: A Review. Renew. Sustain.
Energy Rev, vol.122, p109547.

3 Vanegas Cantarero(2020), M.M. Of Renewable Energy, Energy Democracy, and Sustainable Development: A
Roadmap to Accelerate the Energy Transition in Developing Countries. Energy Res. Soc. Sci. 2020, 70,p 101716.
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' Kim, H.; Choi, H.; Kang, H.; An, J.; Yeom, S.; Hong, T.(2021), A_Systematic Review of the Smart Energy
Conservation System: From Smart Homes to Sustainable Smart Cities, Renew. Sustain, Energy Rev, vol.140,
p110755.

2Wong, L.A.; Ramachandaramurthy, V.K.; Taylor, P.; Ekanayake, (2019), S. Review on_the Optimal Placement,
Sizing and Control of an Energy Storage System in the Distribution Network. J. Energy Storage, 21,p.p 489-504
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! Nathan Lee, et al. (2020), Hybrid floating solar photovoltaics-hydropower systems: Benefits and global
assessment of technical potential, Renewable Energy, volume 162, p.p 1418-1422.
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! Alberto Boretti,(2018), Cost and production of solar thermal and solar photovoltaics power plants in the United
States, Renewable Energy Focus, volume 26, Australia, p93.
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! Belachew Desalegn et al.(2023), Onshore versus offshore wind power trends and recent study practices in
modeling of wind turbines' life-cycle impact assessments, Cleaner Engineering and Technology, volume 17, p2.
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China 2022 0,61 7,673 4,491 2,519
India 2010 0,54 4,833 0,865 0,005
India 2011 0,54 5,517 1,003 0,035
India 2012 0,54 4,573 1,083 0,083
India 2013 0,52 5,015 1,14 0,13
India 2014 0,51 4,918 1,184 0,174
India 2015 0,47 4,531 1,113 0,223
India 2016 0,44 4,152 1,405 0,374
India 2017 0,43 4,206 1,63 0,667
India 2018 0,43 4,071 1,757 1,058
India 2019 0,41 4,588 1,792 1,31
India 2020 0,41 4,874 1,799 1,747
India 2021 0,40 4,377 1,859 1,865
India 2022 0,39 4,505 1,804 2,451
Canada 2010 0,47 25,991 0,645 0,019
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Canada 2011 0,47 26,618 0,722 0,041
Canada 2012 0,46 26,695 0,794 0,062
Canada 2013 0,46 26,701 0,76 0,102
Canada 2014 0,46 25,856 0,866 0,143
Canada 2015 0,45 25,515 1,8 0,193
Canada 2016 0,44 25,931 2,081 0,271
Canada 2017 0,44 25,995 2,076 0,235
Canada 2018 0,43 25,048 2,173 0,246
Canada 2019 0,42 24,837 2,139 0,265
Canada 2020 0,40 26,661 2,467 0,295
Canada 2021 0,40 26,06 2,366 0,352
Canada 2022 0,4 26,442 2,49 0,399
Germany 2010 0,24 1,512 2,781 0,863
Germany 2011 0,23 1,314 3,707 1,486
Germany 2012 0,23 1,586 3,767 1,949
Germany 2013 0,23 1,62 3,715 2,157
Germany 2014 0,22 1,43 4,271 2,588
Germany 2015 0,22 1,352 5,743 2,712
Germany 2016 0,21 1,431 5,568 2,616
Germany 2017 0,20 1,378 7,226 2,65
Germany 2018 0,19 1,233 7,665 3,09
Germany 2019 0,18 1,407 8,975 3,224
Germany 2020 0,17 1,396 10,062 3,77
Germany 2021 0,18 1,449 8,452 3,637
Germany 2022 0,17 1,336 9,561 4,639
United Kingdom 2010 0,22 0,402 1,15 0,005
United Kingdom 2011 0,21 0,67 1,88 0,029
United Kingdom 2012 0,21 0,612 2,287 0,156
United Kingdom 2013 0,2 0,54 3,263 0,231
United Kingdom 2014 0,18 0,712 3,865 0,49
United Kingdom 2015 0,17 0,745 4,766 0,891
United Kingdom 2016 0,16 0,638 4,418 1,237
United Kingdom 2017 0,15 0,695 5,864 1,354
United Kingdom 2018 0,15 0,642 6,711 1,494
United Kingdom 2019 0,14 0,712 7,66 1,49
United Kingdom 2020 0,15 0,914 10,064 1,717
United Kingdom 2021 0,14 0,719 8,463 1,589
United Kingdom 2022 0,14 0,682 10,286 1,786
France 2010 0,19 5,807 0,921 0,057
France 2011 0,18 4,292 1,179 0,199
France 2012 0,18 5,594 1,438 0,382
France 2013 0,17 6,639 1,504 0,444
France 2014 0,16 6,11 1,678 0,575
France 2015 0,16 5,241 2,051 0,698
France 2016 0,16 5,823 2,071 0,793
France 2017 0,16 4,767 2,389 0,886
France 2018 0,15 6,073 2,71 0,992
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France 2019 0,14 5,42 3,347 1,142
France 2020 0,14 6,604 4,253 1,39
France 2021 0,14 5,879 3,685 1,529
France 2022 0,14 4,989 4,253 2,253
Japan 2010 0,27 4,158 0,184 0,187
Japan 2011 0,28 4,067 0,22 0,268
Japan 2012 0,29 3,807 0,233 0,364
Japan 2013 0,28 3,923 0,254 0,638
Japan 2014 0,27 4,12 0,253 1,187
Japan 2015 0,26 4,361 0,266 1,756
Japan 2016 0,25 4,067 0,273 2,218
Japan 2017 0,25 3,987 0,293 2,728
Japan 2018 0,24 4,076 0,324 3,122
Japan 2019 0,23 3,776 0,346 3,474
Japan 2020 0,23 4,269 0,431 4,143
Japan 2021 0,23 4,178 0,433 4,851
Japan 2022 0,23 3,939 0,43 5,386
dghaatl) Jgall
GHG hedro wind solar
Russian 2010 2245,31 5,913 0 0
Russian 2011 2343,09 5,567 0 0
Russian 2012 2347 ,46 5,514 0 0
Russian 2013 2299,38 6,146 0 0
Russian 2014 2280,82 5,83 0,003 0,005
Russian 2015 2294,78 5,705 0,005 0,011
Russian 2016 2281,11 6,107 0,005 0,015
Russian 2017 2339,25 6,052 0,005 0,018
Russian 2018 2443,98 5,975 0,007 0,02
Russian 2019 2530,19 6,116 0,01 0,031
Russian 2020 2432,51 6,909 0,037 0,061
Russian 2021 2606,63 6,419 0,077 0,069
Russian 2022 2579,8 6,421 0,136 0,078
Maly 2010 279,82 1,892 0 0
Maly 2011 282,24 2,341 0 0
Maly 2012 384,64 2,443 0 0,002
Maly 2013 304,16 2,959 0 0,035
Maly 2014 318,58 3,304 0 0,056
Maly 2015 321,31 3,364 0 0,066
Maly 2016 318,39 4,571 0 0,071
Maly 2017 307,93 6,012 0 0,074
Maly 2018 326,31 5,758 0 0,138
Maly 2019 329,67 5,565 0 0,298
Maly 2020 324,52 6,136 0 0,431
Maly 2021 334,67 6,353 0 0,517
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Maly
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Azer
Azer
Azer
Azer
Azer
Azer
Azer
Azer
Azer
Azer
Azer
Azer
Azer
Vene
Vene
Vene
Vene
Vene
Vene
Vene
Vene
Vene
Vene
Vene
Vene
Vene
Alg
Alg
Alg
Alg
Alg
Alg
Alg

2022
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2010
2011
2012
2013
2014
2015
2016

353,92
807,19
818,26
813,14
833,51
858,44
857,02
904,85
937,92
950,83
915,83
901,55
936,57
951,98
48,63
51,43
54,97
56,4
58,44
58,03
58,13
57,78
59,19
64,31
63,53
68,04
68,88
260,91
257,93
286,13
284,72
282,45
264,02
248,59
233,86
217,11
189,55
148,67
159,98
169,52
209,13
215,37
232,09
234,86
249,43
259,85
261,59

6,309
1,175
1,165
1,34
1,505
1,425
1,3
1,434
1,536
0,843
2,74
1,804
1,159
0,575
7,418
5,035
3,303
2,624
2,239
2,564
3,077
2,778
2,727
2,297
1,534
1,708
2,141
22,484
23,651
22,078
21,696
22,146
20,764
19,965
21,903
24,049
26,908
34,943
30,433
28,307
0,109
0,224
0,21
0,05
0,089
0,063
0,031

0,019
0,023

0,03
0,023

0,02
0,014
0,015
0,028
0,064
0,058
0,088
0,088
0,096
0,001

0,001
0,004
0,007
0,036
0,035
0,128
0,155
0,138
0,122
0,112

0,023
0,03
0,021
0,031
0,03

0,026

0,01
0,008
0,008

O O O o o

0,008
0,008

0,528

O O O O o o o

0,008
0,019
0,041
0,045
0,048
0,056

0,001
0,005
0,007
0,055
0,059
0,061
0,065
0,067
0,074
0,082
0,001
0,001
0,001
0,001
0,002
0,002
0,002
0,002

O O O O o

0,006
0,011
0,014
0,015
0,028
0,025
0,106
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Alg 2017 264,90 0,024 0,008 0,215
Alg 2018 274,75 0,046 0,004 0,238
Alg 2019 278,41 0,058 0,004 0,233
Alg 2020 265,21 0,02 0,003 0,277
Alg 2021 284,17 0,003 0,004 0,247
Alg 2022 284,44 0,029 0,004 0,26
Kaza 2010 320,33 3,624 0 0
Kaza 2011 339,33 3,119 0 0
Kaza 2012 337,54 2,856 0,001 0
Kaza 2013 357,37 2,861 0,002 0
Kaza 2014 310,21 2,895 0,005 0
Kaza 2015 276,03 3,887 0,055 0,019
Kaza 2016 289,66 4,312 0,102 0,033
Kaza 2017 308,91 3,841 0,116 0,032
Kaza 2018 313,90 3,418 0,127 0,047
Kaza 2019 300,34 3,236 0,229 0,127
Kaza 2020 308,44 3,376 0,36 0,433
Kaza 2021 319,12 2,957 0,561 0,523
Kaza 2022 331,53 2,768 0,761 0,51
Mexi 2010 768,84 4,857 0,162 0,004
Mexi 2011 782,71 4,507 0,205 0,005
Mexi 2012 800,26 3,906 0,452 0,008
Mexi 2013 793,13 3,407 0,509 0,013
Mexi 2014 781,80 4,73 0,782 0,027
Mexi 2015 790,36 3,776 1,069 0,025
Mexi 2016 799,05 3,648 1,233 0,03
Mexi 2017 802,74 3,692 1,231 0,138
Mexi 2018 780,82 3,793 1,452 0,375
Mexi 2019 791,00 2,779 1,969 1,173
Mexi 2020 739,32 3,427 2,507 2,015
Mexi 2021 765,46 4,111 2,485 2,381
Mexi 2022 819,87 3,842 2,185 2,073
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Aaagil) J gal)
GHG hydro wind solar ohter
Russian 2386,48 6,05 0,02 0,02 0,02
Maly 322,01 4,38 0 0,17 0,31
Iran 883,62 1,38 0,04 0,02 0,002
Azer 59,06 3,03 0,06 0,04 0,13
Vene 231,03 24,56 0,01 0,001 0,005
Alg 254,94 0,07 0,003 0,13 0
Kaza 316,36 3,32 0,18 0,13 0,001
Mexi 785,8 3,88 1,25 0,64 0,87
Lo giall 654,91 5,83375 0,195375 0,143875 0,16725
oSl 2386,48 24,56 1,25 0,64 0,87
Onall 59,06 0,07 0 0,001 0
obmall il Y| 754,7848427 7,78172206 0,43015576 0,210136308  0,303914814
Ahadl)) sl
GHG hydro wind solar ohter
USA 6213,03 2,83 2,47 0,73 0,93
China 13040,77 7,83 2,03 0,83 0,66
India 3432,03 4,63 1,42 0,78 1,03
Canada 753,67 26,03 1,64 0,2 0,83
Germany 872,33 1,42 6,27 2,72 4,07
United Kingdom 494,71 0,67 5,44 0,96 4,05
France 465,19 5,63 2,42 0,87 0,89
Japan 1300,05 4,06 0,3 2,33 1,69
Lo sidl) 3321,47 6,6375 2,74875 1,1775 1,76875
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Lo il 13040,77 26,03 6,27 2,72 4,07
dad A 465,19 0,67 0,3 0,2 0,66
@ bmall Gl a3Y) | 4402,354324 8,16359646 2,04714741 0,86882104  1,446082763

Lol gibuapy AN Ayl Chow Lid): 3 &by galall

A Ladaill B ) cilaa il
sl Al dilag g ABUAY)
Redundant Fixed Effects Tests Redundant Fixed Effects Tests
Equation: Untitled Equation: Untitled
Test cross-section fixed effects Test cross-section fixed effects
Effects Test Statistic d.f. Prob. Effects Test Statistic d.f. Prob.
Cross-section F 23.816202 (7,95) 0.0000 | Cross-section F 44.805133 (7,95) 0.0000
Cross-section Chi- Cross-section Chi-
square 105.390809 7 0.0000 | square 151.730563 7 0.0000
GAT saaatia cilila daadd) 43U
Redundant Fixed Effects Tests Redundant Fixed Effects Tests
Equation: Untitled Equation: Untitled
Test cross-section fixed effects Test cross-section fixed effects
Effects Test Statistic d.f. Prob. Effects Test Statistic d.f. Prob.
Cross-section F 12.717580 (7,95) 0.0000 | Cross-section F 25.942597 (7,95) 0.0000
Cross-section Chi- Cross-section Chi-
square 68.763157 7 0.0000 | square 111.143650 7 0.0000
A Lzl
Redundant Fixed Effects Tests
Equation: Untitled
Test cross-section fixed effects
Effects Test Statistic d.f. Prob.
( )|
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Cross-section F 21.573326

Cross-section Chi-square 101.018062

(7,92) 0.0000

7 0.0000

Lo bl \giluady AV Luajdll Housman jLad) : 4 a8, galal)

L Bl

sleg gSl) 35U

Correlated Random Effects - Hausman Test
Equation: Untitled

Test cross-section random effects

Correlated Random Effects - Hausman Test
Equation: Untitled

Test cross-section random effects

Chi-Sq. Chi-Sq.

Chi-Sq. Chi-Sq.

Test Summary Statistic df. Prob. Test Summary Statistic df. Prob.
Cross-section random 1.221236 1 0.2691 Cross-section random 8.259977 1 0.0041
SAT Barpie Gl da k) 3L
Correlated Random Effects - Hausman Test Correlated Random Effects - Hausman Test
Equation: Untitled Equation: Untitled
Test cross-section random effects Test cross-section random effects
Chi-Sq. Chi-Sq. Chi-Sq. Chi-Sq.
Test Summary Statistic df. Prob. Test Summary Statistic df. Prob.
Cross-section random 4718045 1 0.0298 | Cross-section random 3.561429 1 0.0591
s dunjan

Correlated Random Effects - Hausman Test

Equation: Untitled

Test cross-section random effects

Chi-Sq.
Test Summary Statistic  Chi-Sq. d.f. Prob.
Cross-section random 31.548353 4 0.0000
( )|
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Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares

Date: 04/01/24 Time: 15:18

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104

Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares

Date: 04/01/24 Time: 15:14

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104

Variable Coefficient Std. Error  t-Statistic ~ Prob.
Variable Coefficient Std. Error t-Statistic ~ Prob.
C 0.566946 0.011578 48.96951  0.0000
C 0.378955 0.028727 13.19175  0.0000
WIND -0.045749 0.032707 -1.398744 0.1651
HYDRO 0.030671 0.004722 6.495946  0.0000
Effects Specification
Effects Specification
Cross-section fixed (dummy variables)
Cross-section fixed (dummy variables)
R-squared 0.694960 Mean dependent var 0.557981
Adjusted R- R-squared 0.784430 Mean dependent var 0.557981
squared 0.669272 S.D.dependentvar  0.170973 .
Adjusted R-
SE. of squared 0.766277 S.D. dependentvar 0.170973
regression 0.098325 Akaike info criterion -1.718517 SE of
.E. o
Sum squared regression 0.082657 Akaike info criterion -2.065675
resid 0.918439 Schwarz criterion -1.489675
Sum squared
Log likelihood 98.36287 Hannan-Quinn criter. -1.625806 | esid 0.649055 ~Schwarz criterion  -1.836833
F-statistic 27.05426 Durbin-Watson stat  0.232967 Log likelihood 116.4151 Hannan-Quinn criter.-1.972964
Prob(F-statistic) 0.000000 F-statistic 43.21147 Durbin-Watson stat  0.440054
Prob(F-tatistic)y ~ 0.000000
AT Basaie clBla dadd) A3

Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares

Date: 04/01/24 Time: 15:26

Sample: 2010 2022

Periods included: 13

Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares

Date: 04/01/24  Time: 15:21

Sample: 2010 2022

Periods included: 13
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Cross-sections included: 8

Total panel (balanced) observations: 104

Cross-sections included: 8

Total panel (balanced) observations: 104

Variable Coefficient Std. Error  t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
C 0.537575 0.034353 15.64836 0.0000 C 0.562645 0.010537 53.39794  0.0000
OHTER 0.121607 0.196364 0.619293 0.5372 SOLAR -0.032563 0.029112 -1.118559  0.2661
Effects Specification Effects Specification
Cross-section fixed (dummy variables) Cross-section fixed (dummy variables)
R-squared 0.689929 Mean dependentvar  0.557981 R-squared 0.692724 Mean dependent var 0.557981
Adjusted R- Adjusted R-
squared 0.663818 S.D. dependent var 0.170973 | squared 0.666848 S.D.dependentvar 0.170973
S.E. of S.E. of
regression 0.099132 Akaike info criterion ~ -1.702160 | regression 0.098684 Akaike info criterion -1.711216
Sum squared Sum squared
resid 0.933585 Schwarz criterion -1.473319 | resid 0.925169 Schwarz criterion -1.482374
Log likelihood 97.51234 Hannan-Quinn criter. -1.609450 | Log likelihood 97.98321 Hannan-Quinn criter. -1.618505
F-statistic 26.42270 Durbin-Watson stat 0.231455 | F-statistic 26.77107 Durbin-Watson stat  0.232539
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Dependent Variable: GHG
Method: Panel Least Squares
Date: 04/01/24 Time: 02:27
Sample: 2010 2022

Periods included: 13
Cross-sections included: 8

Total panel (balanced) observations: 104

Dependent Variable: GHG
Method: Panel Least Squares
Date: 04/01/24 Time: 02:26
Sample: 2010 2022

Periods included: 13
Cross-sections included: 8

Total panel (balanced) observations: 104

Variable  Coefficient Std. Error t-Statistic ~ Prob. Variable  Coefficient Std. Error t-Statistic ~ Prob.
HYDRO 0.033663 0.004853 6.936229 0.0000 HYDRO 0.003662 0.001688 2.170221 0.0324
WIND -0.010356 0.056971-0.181775 0.8562 WIND 0.171674 0.063619 2.698453 0.0082
SOLAR  -0.006802 0.052119-0.130513 0.8964 SOLAR -0.171146 0.064598 -2.649399 0.0094
OHTER 0.405167 0.178681 2.267538 0.0257 OHTER -0.467467 0.066873 -6.990401  0.0000
C 0.296509 0.048060 6.169577 0.0000 C 0.605914 0.018581 32.60870 0.0000
Effects Specification Mean dependent
R-squared 0.472261var 0.557981
Cross-section fixed (dummy variables) Adjusted R- S.D. dependent
squared 0.450938var 0.170973
Mean dependent S.E. of Akaike info -
R-squared 0.800208var 0.557981 | regression 0.126689criterion 1.247281
Adjusted R- S.D. dependent Sum squared -
squared 0.776320var 0.170973 | resid 1.588958 Schwarz criterion 1.120147
S.E. of Akaike info - o ‘Hannan-Quinn -
regression 0.080861 criterion 2.083994 | Log likelihood 69.85864criter. 1.195776
Sum Squared - Durbin-Watson
resid 0.601548 Schwarz criterion 1.778872 | F-statistic 22.14814stat 0.165883
Log Hannan-Quinn - | Prob(F-
likelihood 120.3677criter. 1.960380 | statistic) 0.000000
Durbin-Watson
F-statistic 33.49815stat 0.545482
Prob(F-
statistic) 0.000000

304

——
| —




Gadall

REM adfgal) o3l g gai

Dependent Variable: GHG

Method: Panel EGLS (Cross-section random effects)
Date: 04/01/24 Time: 02:29

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
HYDRO 0.016831 0.003356 5.015659 0.0000
WIND -0.024941 0.055113 -0.452532 0.6519
SOLAR -0.021390 0.050663 -0.422202 0.6738
OHTER -0.107894 0.104676 -1.030741 0.3052
C 0.485794 0.044243 10.98005 0.0000

Effects Specification

S.D. Rho

Cross-section random 0.093398 0.5716
Idiosyncratic random 0.080861 0.4284

Weighted Statistics
R-squared 0.212252 Mean dependent var 0.130280
Adjusted R-squared 0.180423 S.D. dependent var 0.100985
S.E. of regression 0.091422 Sum squared resid 0.827445
F-statistic 6.668664 Durbin-Watson stat 0.268405
Prob(F-statistic) 0.000086

Unweighted Statistics
R-squared 0.039143 Mean dependent var 0.557981
Sum squared resid 2.893022 Durbin-Watson stat 0.076768
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Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares

Date: 04/01/24 Time: 02:31

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104

Variable Coefficient Std. Error t-Statistic Prob.
Cc 0.296509 0.048060 6.169577 0.0000
HYDRO 0.033663 0.004853 6.936229 0.0000
WIND -0.010356 0.056971 -0.181775 0.8562
SOLAR -0.006802 0.052119 -0.130513 0.8964
OHTER 0.405167 0.178681 2.267538 0.0257

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.800208 Mean dependent var 0.557981
Adjusted R-squared 0.776320 S.D. dependent var 0.170973
S.E. of regression 0.080861 Akaike info criterion -2.083994
Sum squared resid 0.601548 Schwarz criterion -1.778872
Log likelihood 120.3677 Hannan-Quinn criter. -1.960380
F-statistic 33.49815 Durbin-Watson stat 0.545482
Prob(F-statistic) 0.000000
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Redundant Fixed Effects Tests Redundant Fixed Effects Tests
Equation: Untitled Equation: Untitled
Test cross-section fixed effects Test cross-section fixed effects
Effects Test Statistic d.f. Prob. Effects Test Statistic d.f. Prob.
Cross-section F 202.482878 (7,95) 0.0000 | Cross-section F 159.074638 (7,95) 0.0000
Cross-section Chi- Cross-section Chi-
square 287.826558 7 0.0000 | square 264.500798 7 0.0000
GAT sasatia cilila daadd) 43U
Redundant Fixed Effects Tests Redundant Fixed Effects Tests
Equation: Untitled Equation: Untitled
Test cross-section fixed effects Test cross-section fixed effects
Effects Test Statistic d.f. Prob. Effects Test Statistic d.f. Prob.
Cross-section F 140.095822 (7,95) 0.0000 | Cross-section F 236.892938 (7,95) 0.0000
Cross-section Chi- Cross-section Chi-
square 252.389573 7 0.0000 | square 303.196391 7 0.0000

ALY A i)

Redundant Fixed Effects Tests
Equation: Untitled

Test cross-section fixed effects

Effects Test Statistic d.f. Prob.
Cross-section F 240.387079 (7,92) 0.0000
Cross-section Chi-square 307.798762 7 0.0000

307

——
| —




Gadall

dac il Lgilua by 40l 4uajall Hausman  jLad) : 9 &8 galal)

Al Lacajall de ) a2

L ddus dilag Sl ABUAY
Correlated Random Effects - Correlated Random Effects - Hausman
Hausman Test Test
Equation: Untitled Equation: Untitled
Test cross-section random effects Test cross-section random effects
Chi- Chi-Sq. Chi-Sq.
Chi-Sq.  Sq. Test Summary Statistic d.f. Prob.

Test Summary Statistic  d.f. Prob.

Cross-section

Cross-section random 7.636980 1 0.0057
random 0.378029 1 0.5387
SAY saaaiall Bl daadd) d8UaY)
Correlated Random Effects - Correlated Random Effects - Hausman
Hausman Test Test
Equation: Untitled Equation: Untitled
Test cross-section random effects Test cross-section random effects
Chi- Chi-Sq. Chi-Sq.
Chi-Sq.  Saq. Test Summary Statistic d.f. Prob.

Test Summary Statistic  d.f. Prob.

Cross-section
Cross-section random 0.426543 1 0.5137
random 0.959642 1 0.3273

Al A 3l

Correlated Random Effects - Hausman Test
Equation: Untitled

Test cross-section random effects

Chi-Sq.
Test Summary Statistic  Chi-Sq. d.f. Prob.
Cross-section random 8.748512 4 0.0677
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Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares

Date: 06/01/24 Time: 15:33

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104

Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares

Date: 06/01/24 Time: 15:29

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104

Variable Coefficient Std. Error  t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
C 0.401963 0.009620 41.78293 0.0000 C 0.566885 0.079425 7.137386  0.0000
WIND -0.019464 0.003060 -6.360215 0.0000 HYDRO -0.032912 0.011940 -2.756363  0.0070
Effects Specification Effects Specification
Cross-section fixed (dummy variables) Cross-section fixed (dummy variables)
R-squared 0.947792 Mean dependentvar  0.348462 | R-squared 0.931073 Mean dependent var 0.348462
Adjusted R- Adjusted R-
squared 0.943395 S.D. dependent var 0.200086 | squared 0.925269 S.D. dependentvar 0.200086
S.E. of S.E. of
regression 0.047604 Akaike info criterion  -3.169238 | regression 0.054698 Akaike info criterion -2.891432
Sum squared Sum squared
resid 0.215283 Schwarz criterion -2.940396 | resid 0.284223 Schwarz criterion -2.662590
Log likelihood 173.8004 Hannan-Quinn criter. -3.076527 | Log likelihood 159.3545 Hannan-Quinn criter. -2.798721
F-statistic 215.5798 Durbin-Watson stat 0.138693 | F-statistic 160.4092 Durbin-Watson stat  0.173627
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
AT Basaie cilBla dadd) A3

Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares
Date06/01/24 Time: 15:43

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104

Cross-section random effects test equation:
Dependent Variable: GHG

Method: Panel Least Squares

Date: 06/01/24 Time: 15:36

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104
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Variable Coefficient Std. Error  t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
C 0.407462 0.014783 27.56305 0.0000 C 0.392856 0.007278 53.97909  0.0000
OHTER -0.033367 0.007845 -4.253173 0.0000 SOLAR -0.037662 0.004927 -7.643875  0.0000
Effects Specification Effects Specification
Cross-section fixed (dummy variables) Cross-section fixed (dummy variables)
R-squared 0.937468 Mean dependentvar  0.348462 | R-squared 0.953909 Mean dependent var 0.348462
Adjusted R- Adjusted R-
squared 0.932202 S.D. dependent var 0.200086 | squared 0.950027 S.D. dependentvar 0.200086
S.E. of S.E. of
regression 0.052099 Akaike info criterion ~ -2.988797 | regression 0.044728 Akaike info criterion -3.293855
Sum squared Sum squared
resid 0.257854 Schwarz criterion -2.759956 | resid 0.190060 Schwarz criterion -3.065013
Log likelihood 164.4175 Hannan-Quinn criter. -2.896087 | Log likelihood 180.2804 Hannan-Quinn criter. -3.201144
F-statistic 178.0276 Durbin-Watson stat 0.104160 | F-statistic 245.7663 Durbin-Watson stat  0.130813
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
A0 L A I Eilad i 2 11 A8 galall
FEM 4360 <85l (PRM  (japanill jaai¥)
Dependent Variable: GHG Dependent Variable : GHG
Method: Panel Least Squares Method : Panel Least Squares
Date: 06/01/24 Time: 21:32 Date : 06/01/24 Time : 20 :57
Sample: 2010 2022 Sample : 2010 2022
Periods included: 13 Periods included : 13
Cross-sections included: 8 Cross-sections included : 8
Total panel (balanced) observations: 104 Total panel (balanced) observations : 104
Variable  Coefficient Std. Error t-Statistic ~ Prob. Variable  Coefficient Std. Error t-Statistic  Prob.
HYDRO  -0.032698 0.008734 -3.743873 0.0003 HYDRO 0.003321 0.002425 1.369199 0.1740
WIND -0.017150 0.004435-3.867107 0.0002 WIND 0.006853 0.011876 0.577077 0.5652
SOLAR -0.031420 0.005669 -5.542618 0.0000 SOLAR -0.017309 0.016634 -1.040607 0.3006
OHTER 0.026785 0.010415 2.571803 0.0117 OHTER -0.066008 0.021352 -3.091487 0.0026
C 0.602282 0.057999 10.38435 0.0000 C 0.444705 0.037343 11.90869 0.0000
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Effects Specification Mean dependent
R-squared 0.319381var 0.348462
Cross-section fixed (dummy variables) Adjusted R- S.D. dependent
squared 0.291882var 0.200086
Mean dependent S.E. of Akaike info -
R-squared 0.964717var 0.348462 | regression 0.168372criterion 0.678398
Adjusted R- S.D. dependent Sum squared -
squared 0.960498var 0.200086 | resid 2.806568 Schwarz criterion 0.551263
S.E. of Akaike info - o ‘Hannan-Quinn -
regression 0.039767 criterion 3.503386 | Log likelihood 40.27667 criter. 0.626892
Sum Squared - Durbin-Watson
resid 0.145491 Schwarz criterion 3.198264 | F-statistic 11.61397 stat 0.015254
Log Hannan-Quinn - | Prob(F-
likelihood 194.1761criter. 3.379772 | statistic) 0.000000
Durbin-Watson
F-statistic 228.6813stat 0.360598
Prob(F-
statistic) 0.000000

REM 4)gal) cufpilil) 3 ga

Dependent Variable: GHG

Method: Panel EGLS (Cross-section random effects)
Date: 06/01/24 Time: 21:36

Sample: 2010 2022

Periods included: 13

Cross-sections included: 8

Total panel (balanced) observations: 104

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
HYDRO -0.018008 0.006977 -2.581195 0.0113
WIND -0.016479 0.004423 -3.725510 0.0003
SOLAR -0.030926 0.005659 -5.465484 0.0000
OHTER 0.023182 0.010329 2.244359 0.0270
Cc 0.508737 0.100695 5.052277 0.0000

Effects Specification

S.D. Rho
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Cross-section random 0.251664 0.9756
Idiosyncratic random 0.039767 0.0244
Weighted Statistics
R-squared 0.477932 Mean dependent var 0.015257
Adjusted R-squared 0.456839 S.D. dependent var 0.055237
S.E. of regression 0.040710 Sum squared resid 0.164070
F-statistic 22.65766 Durbin-Watson stat 0.210165
Prob(F-statistic) 0.000000
Unweighted Statistics

R-squared -0.813089 Mean dependent var 0.348462
Sum squared resid 7.476368 Durbin-Watson stat 0.004612

Al duajdl) Ll T gl ol

12 ,a.-ag Ggalal)

Sample: 2010 2022

Periods included: 13

Dependent Variable: GHG

Date: 06/01/24 Time: 21:38

Cross-sections included: 8

Cross-section random effects test equation:

Method: Panel Least Squares

Total panel (balanced) observations: 104

Variable Coefficient Std. Error t-Statistic Prob.
Cc 0.602282 0.057999 10.38435 0.0000
HYDRO -0.032698 0.008734 -3.743873 0.0003
WIND -0.017150 0.004435 -3.867107 0.0002
SOLAR -0.031420 0.005669 -5.542618 0.0000
OHTER 0.026785 0.010415 2.571803 0.0117

Effects Specification
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Cross-section fixed (dummy variables)

R-squared 0.964717
Adjusted R-squared 0.960498
S.E. of regression 0.039767
Sum squared resid 0.145491
Log likelihood 194.1761
F-statistic 228.6813
Prob(F-statistic) 0.000000

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.

Durbin-Watson stat

0.348462

0.200086

-3.503386

-3.198264

-3.379772

0.360598

——
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