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Article Info ABSTRACT
Article type: Climate change has emerged as a significant global challenge, with its
Research Article impact increasing rapidly in recent decades. The consumption of fossil

fuels, which leads to the emission of greenhouse gases like COz, is a major

contributor to climate change. Iran, ranked as the sixth most polluted
Article history: country in the world, emitted a staggering 745 million tons of COz2 in

2020. Notably, the power plants sector in Iran accounts for roughly 30%
Received in revised form:  of jts total carbon emissions. As a result, the main objective of this paper
is to engage in long-term planning for electricity supply and demand in
Iran, aiming to reduce carbon emissions in line with the country's
obligations under the Paris Agreement. To achieve this goal, we utilized
the MESSAGE model to design an electricity generation system that takes
into account the potential of renewable sources from 2021 to 2050.
Additionally, the ARDL model was employed to estimate electricity
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Eggg\x/aﬁlljebﬂgzéntial demand under various scenarios, including subsidy reforms. These
MESSAGE Model ' predictions were Fhen incorporated into thg Io_ng-term planning process
ARDL Model ' for Iran's electricity supply system. The findings of the ARDL model
' highlight that the subsidy reform strategy leads to a 10% decrease in

JEL: electricity demand throughout the planning period, indicating effective
: control over the demand side. On the other hand, the MESSAGE model's
C53, C61, findings reveal that Iran's ability to fulfill its responsibilities under the
Q21, Q47. Paris Agreement heavily relies on the utilization of renewable potentials

across different regions in power supply planning. While carbon dioxide
emissions in Iran's electrical sector are not expected to be reduced in the
near future (2020 to 2030). However, in the long term (2040 to 2050),
significant reductions in CO2 emissions can be achieved. According to the
findings, if the electricity system in Iran is designed in accordance with a
chosen scenario that incorporates green technologies and subsidy reforms,
the share of renewable technologies can increase from 6% in 2020 to 15%,
50%, and 78% in 2030, 2040, and 2050, respectively. Consequently,
carbon emissions in the power generation sector can be reduced by 20%
and 54% in 2040 and 2050, respectively, compared to 2020 levels.



https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
mailto:hhafezi@khu.ac.ir
mailto:abcdef@khu.ac.ir

VAF_ 1A domio AP ) PR o slod )T 098 [ slaidl (8 jbudire Dolinizs [ 10F

Cite this article: Hafezi, Hossein., & Mamipour, Siab. (2022). The Long-term Electricity Planning
in Iran under the Paris Agreement. Journal of Economic Modeling Research, 13 (49),
153-201. DOI: 0000000000000000000

© The Author(s). Publisher: Kharazmi University

DOI: 00000000000000000000000000
BY NC

Journal of Economic Modeling Research, Vol, 13, No. 49, 2022, pp. 153-201.




Journal of Economic Modeling Research

Homepage: https://jemr.khu.ac.ir/

Print ISSN: 2228 - 6454
Online ISSN: 2538 - 4163

o= la8IgT O sl 50 Ol gl 18 & Doy (S 3 4l

"9 o Ol || LBy

L;A)')\}éalii.?bg.sl..a;élaMl:ccb}JjjlaL.a:é\@ija)ﬁcé}jl;L&é\&)lquK .

(0000-0001-5310-9243 .5, auls) hhafezi@khu.ac.ir b,

sl oKl eslal 0aails (e 5 551 2Ll 53307 03,5 HLAs ¢ ghems o 55

(0000-0001-5310-9243 .5l aulis) s.mamipoor@Kkhu.ac.ir :4.ttl,

ol

rretS

o SNl

SrSair Dy pony o o ans L 55 Sl Ml o 5855 5 (S
| Yy T JRCI [N [ CH O RO [ N
Oy 5l 56 CO2 opsa (oS Gl [Lasl 4 Ol e soddl
Yove Jdl 53C02 5 0 sakes VRO HLazl L 0l pl o3 S o)Ll et (slals g
S5 B35 A bl als 13 Olgr 5558 eduiSTes JT s s,
oS a5 (slaol st 4 late Ol S ST ST 51 o5 ¥ 5
5 wbe Odek g hyaaly cadllls ol (Jol Coda gyl Bl B
B s Ol Sl Gilles o S LSl Ol galS S B slo
Jbo 31 By ab e S 3 bl ol Gl Gl sl el
Slaeuily 38 5 551 3 W5 gt 65506 2 Cgr MESSAGE
B Lol S 55 g ol otoslinal Y200 =Y+ ¥Y 6,95 b s il
ShL ol Glag b Cod G GOl ol ARDL Jue i osbizal b
IS Bp as pheee DAl (Ghuaelp 0 s eldin e Fed
S a3 0l ARDL Jue i Jols b ol a3 8513 o3lizals o
dsb 53 & GlolB b3Vt 2als & s G ead 4L oS 230!
Lolis s J 287 55 Ll 5 g L Dol o 103 55 n (5 3500 2 093

Wi £

1ol s &b

AL FARVARN

:J..llﬁg @)ls

\FeY/ VY

PR &b

\FeY/P A Y

(S slaely

4ol 58157 ¢ okl D i

sl b sl

el ool (sla foly

Js MESSAGE .t

.ARDL

HEL (suindid
C53, C61,
Q21, Q47.



mailto:hhafezi@khu.ac.ir
mailto:s.mamipoor@khu.ac.ir

Y110 dmiao P PR o lad V¥ 0398 /(6oL (8 bt Wilinizs (] 108

S il 0T 51 S MESSAGE Ju i Jool> BB Bl e 5354 b
—aal 53 Calises la0kl 3 odi Lol dbdsdas (gls fumsly 31 oslizal
o 355 Sldgr 4 Ol olaws 5 ol LSb (B 4s e S )
Sdaoli S 53 01l G s 55 CO2 sl (Jl Il s ls )b asliddl 5
(=YY ) oo o Vo b oS dnSTlen HLasl Ol 5 S J 257 6
) Sdadids 53 Lol b o i 531 OT HLast O e aSL b o 288 Lg5as
2 el J S 6 (6K Ol 4 CO2 HLaml Y Y20 Slajo5l
e gl b Gl 55587 G e Sl Doy 3 s e UL
GBI e (G Cad WLl Dol Loolen G (slas) 4 550)
Gl S5 TVA 570 D 4 5 4 Yo Y Jle 5378 51 Llg e p o
338, M i 5 S Ll plply b 15 Ye0e 5 YaFe Yy
SalSTTOF 5 5 Ll e Yo Y Jle w Cad YrB 5 Y P gladl

AL

ol b8l ol 53 0 pl 55 G Dotadidy (6305208 51 (VF 4 )) Sl ) 3y (gan 9 (e ¢ Bl 1L
DOI: 0000000000000000000000 .Y+ \=VOW (F) VY ¢ csbas] (& jlwdde Coliioe

—@ OB s © sl o&ls 15k




10Y L sl 40bddles W sl 58 Ol pf 58 & p Deuids (5 32 5400y

dodo .Y
a5l O a5 Sl 03 2l 31 Ul 3 plie 4238 (Glaans (b 55 ol st gou 5
G i (VY (853 Ml w3 S o o 1y (53 3mm0 Ligy o)) sad Olgr 45 o S
WSl dal g ol e ) (g pee sladaly 5 ST s el Sl i sl b Ol 5 (B eas
STV 0T o 53 5 Sl 2l 8 Il 4 Ol (ol it laaly o ge S|
AV Bl ks (55 o St 38 050 sl ) Wadlain 53 1 s el s O e
Lo ¥y Sl b S sl ,ox "I 6T olid 5 g5l o Olojl )5 lul
3 o 3l Sl s Ay 5 S 6 sba Ll 035 (b1 (63 g Sl skl S
56 slen e Olojle) Cusl oy Yoo Jlo 53 o godis dom 53 ) 0 WM Jlo 537 g
oet3 IS S el sl e Sler Gl S 5 b i sy (1Y ST L
S Sl Pl g aabaes o 5685 51 S Sler Liale 8 5 el Sl i J xS 10
S5 55015V T ) ol 4 8513 Olgr (glay 5387 wan (55 S bl 05 5o
ol Sl 5 63,2 sl Lol VT SLasl 2818 5 O e 6 81 o) ok S Mol
O el 657 .(Y oV s &ty 5 OLSLL Y1Vl S vy F8 oY oY SOl 5 o)

&y Madloo oalas ¢S (UNFCCC?) 15a 50T ,oi 5550 53 dote o Olojl o syl

! Intergovernmental Panel on Climate Change
ZNASA

s e b C° Luisa Ly Celsius ;)T@é.cy;,\{;);J@gdg\ﬁ@u@ﬁ&xruww@ﬁ"

P (P s S G 3 55 e w L
4 Barbier
5 Nasir et al
6 Lomborg
" Gupta
8 Tamazian and Rao
9 United Nations Framework Convention on Climate Change



Y110 dmiao P PR o lad V¥ 0398 /(6oL (8 hudihe ilinizs (] 10A

(YWY Qs 5 60T AS wojsle alen 5 OT Slais ol b &S Conl Ml 6, 8Ken
B (S IT 2alS (slaly 55 b Oltal 4y glaws 537 558 JSSs, (oSG g
YN0 ol VY )b s ¢ oadlsl Ol o o5 slataly | S sl 5 IS s )
YOAP el B 5l aslisly ol 088 IS5 5528 149 Lawg sl (caeldl Ok asliisl
e sles Rl 8 gl Codaly sl 4G5 (Y0 Y 0L 5 ) i 2 Yle Y
a3 VO 5 arles Ll 5l Cusgdoee S 53 SN 5 gyl 05 53 31 8 e 4y Y I i
Yy ‘FQ\JKMUJ:J)m@),u)%:wmw;lﬁﬂclwqw;\}fdﬁu
il 4l slie el Ly (YA (Bl ois oo o Coa (1Y 0L 5 &3
du:;\,sztéucu,w‘uJ,;JMJGL_,:;du,\ﬁ\;mm\psw\ou,p
Gl HLasl 2als Sler aal 5o bay 528 eled 08 5lie Gy b Sl s (Lot b o5t
SRS el g ol 53 (TYY TS s 2lal) 5 pd Gl asllS ol s (sl6IE
5 wlanng slayiS paame fold) LS sl em I Gl a8 Les
Y 0 565 SL) ol 0 ASTE (anw 5l 5
5 G5 e 53 o 5 M6 g (b A gy (Se 5528 K Ol gien Ol
VW F als a dgate el sl g pillae 5 Sl osls olamtl 5 s a4 baod VT Lis]
sl @dl el Yod v aly Jlo g Sl YoYoYo ¥ Sl o5l 5o 0 S Ll 5 k)

1 Ari and Sari
25 ar o (IFANOLIRr 5 Sles S 4555 I35 o s 53 ey aalllan sl |
3Liuetal
4 Libo et al.
5 Zhang et al.
6 Bajaj and Thakur
7 lacobuta



100 [0 sl 4oliddlei Dz sl 58 Ol gl 50 & p Sowdids (S 3340l

Berkeley ol a)158 ool 5 (Y219 (o (slaha g3 55 10) ol Ol 4 (5Ll
Sy 33 g i G sl 03 5 e a3+ Jalae Yo Yo JLa 53 0l 1 sles (Earth
Al 5 gk o )3 +F 35 (5 4 Ol (sle3 Ol YV v Jlo DL B o b iy pslot
ozl oaldl D1k oot g (Sladkely b ablin Cogar 1LY YN (0Bl i (0 o L2) e
el 4l 3 01l Slgas & aliws g e SLBI ol 3 (Ol (slos 2l 31
-’;:fQ)M

s g3 L SaVT sl Jler (2L S 5 (il Sl BV e S S
Yore Jle s 0l eV dader ollas o S Sl udbl 318 ol y ol o S AS 6
ool s a1y Olgz 00,8 HLasl Ol e o s @i 455 CO2 (5 0 suken VFO L2 Ol e L
ST Ol e YoV =Y oY 003 b 3 aS gy sbay CaVL Ol )5 o S HLas] e e sl 0l
ARCIUW PRV SR WA

& Ogale > 9 CO2 HLSI Ol a0 golil 5 59087 (Givdd .(\)Jg..\:?

Rank  Country MtCO2
1 China 10668
2 Unites States of America 4713
3 India 2442
4 Russia 1577
5 Japan 1031
6 Iran 745
7 Germany 644
8 Saudi Arabi 626
9 South Korea 598
10 Indonesia 590

(YoYY cr‘jj‘.ﬁ:}‘g‘)-\}‘ C.A

! Globalcarbonatlas.org
Ve o580 ol s el el 0393 CO2 o5 cyguds FANS Jolao Yo Ve Jloo 5o ol oS Lol oyle |
3 Andrew and Peters



YoV 10 dmiao P PR oylad ¥ 0398 /SOl (8 ke ilinics (] 15+

b Tl s S g e 1 AU Ol s odd iz o ST 1 Glodes i

5 g old iy pl Oliomas 5 42513 (63 3000 (Sigy _hond (LA g (5 oz 42 I8 sladln
Sy Yo Jslae Olgzr 5 6551 @l 320 < (YY) 'l (glis (slaosls 3,18 wlal
a3y el S P Sl i b Sl 5 4 5T sl el o 03 S ke ol
g,)aauQ\,&ap;\f,pn;,,;auo\,&a/m&g&wu;cm
g&uo\)&m,-\u:.ﬁ;,\ﬁ\m,w_;fmo\},.J)\)?quﬁw.;)u)\;(y
33 el S Y L i 5 b 03 53 ol SLEL YFA L E Lo 4 S Lib
1S Ll Ol jm ¢ ond G g 3 a2 31 L ol 573 LB e 13,1 513 093 45
a o5 BV Jslan Yo Y Jlo 55 Ol S 4l 5Ll O e (V) 515 505 Sillas il oo 201530 50
2l 9355k am) FAOY Y Jle 5s Ol pl 5 5iS7 (6l Ol ool S Sl i s (sl

b L8 il e (Gler Sl

! Ourworldindata.org



CO2 per person-ton

199 L sl 40bddles g sl 58 Ol pl 58 &y Deuids (5 32 5400y

9

8_

7_

6_

5_

4_ o

3 | I I [N [N [N S N I S I S S — S N R I R S— S— ——S— _—_—
O AN MITINUOUNNODOTOODH NMNMITNONNODODTOODHNMNMIFITINOINODODO A
DO OO TN DN OO OO OO OC OO OO A A A A A= NN
OO OO0 0000000000000 0000 0O
™o o e T AT AN NN AN ANANANANANANANANANANANANANNNANNN

—&— [ran World

P o Olgz 9 Ol uwd GBS g 3 (A0 9 7 A 15 &l o HLETI (V) 510905
(Y+7y ‘luslééi@ﬁ)
ST Sl bojsbe sl S slaculon 31 (S Ol goar b (S s 615L ~Sheo!
Oolal 4 gliaws 4 ¢SS 5 p S AnST6 HLanl Ol J 257 (65 51 o jmae L2l ¢ ol
52T Dl 5550 55 dote e Olojle Ol Oamdl 557 Csmsla 03 el sl s
o Ol 5l 3 5mmil 557 6Y N0 (0551 Madl o sl 3T Y10 O 5 (518 il o ool sn
Gl el (YVE S Sl g Sy YA (o O3l 55 @Bl ks gl ol
omeds 5Y 35U YA/F Uslea Yo ¥r Jlo 53 0l st (6550 alb Ol o655 (Madl i il 5T

S5 AL ST 5l 18 Olgr sla, 558 Cudei asy 5 Ol Blod il 51487 odes

1 Coady et al
2 Burniaux and Chateau



Y110 dmio P PR o lad ¥ 0398 /GOl (8 e ilinizs (] 15Y

e Yo :)L:L:a\“/‘wjjlfr@,«)'ﬂ; 35Lke WAA (G ot 53 35k VY/FA 0Ll (51
35 NS 50 4 ke Ol pl Lo 55 (515 53 4L Oljee oSl 03 59 S 2513 5, 400
el o (e oS 5Lazl ¢ ol Dl o Jali) Jaealons § 5 olazl (g3lazbl Jslus 53
U8 Ll (65 51 5500 3 e 31 5 Abe L3 Lo § (6551 AL Sty el
5 S TOUSL 5 a, YY) aS e ol 3 1y il S 5 (IS
55 Ol 6L A 534S sl Gt bgs e Ol gy o e 350 51 LSS (YA Tl

(VY 0L 5 b 3) ol osls olamstl s 1y g 0 2

3 e 358 o0 4D VW44 Jlu 5 458 IS sla B HLasl O o wlal jy Cpioman

S gy sbar il o ol Sy b S Gl ) 3L 55587 S S Ties HLasl A5 AA
s Sol Ao b g g ide 53 Ao )3 YY 5 (6551 0 e i3 53 Aoy PA 39l
o3 g b 5558 A5 5 i ol o5 5 oYL is 53 els oS5,
VYA (6531 @il 3) ol 03l bl 30 4 |y oo 2t 055387 (S Ll ST S
3ole 5 L oL el &o pe Lol jor (gl 5 ladls 4 B0l (551 s
B3] ol o oSy (6557 55 5 (6 5luckinll (5558 il (Il Lo s S sl S

.(*'\O CJ}; &u‘w

Olsea Ol (551 &)y 3 pan a5 (g p Ol 8551 AL & b s o ST bl
2ol (o SIS (5l (551 8w O3 e Sl Sile b (351 65k o i b (55558

5 el O Y/F Uslee Olgr G dlpw O3 e pS0ls e (sl slaesls i1 bl

ILin and Li
2 Rentschler and Bazilian
3 Liand Sun



18V L sl 40bddles W sl 58 Ol pf 58 @y Deuids (5 32 5400 p

Ol &l pon 9 53 SO i el ol S F Ll 01l By il e (5 e Ol e
o a5 5 e &y Al 4l (635 AL s s (sl Sl e
23 Sl :Sile CO2 HLasl O jn 2alS” 31 idw aST 3 05 S a5 328 5 4,8 o 5
gar g b aS dil o pdididad Gl ann s g oslinal 4 by e Ol o ST HLASHL i
Sl Sile b glia 53 0l 53 it GLacs 3l s 6031 Ak Sty SYL o
Wil e o y3 # 01l G ad,e Ao Sl pdy L GlasS sl e Sl b Sl

YRR Gl 9) il oo o35 YA slae Sler B 2 4l 0 pias o )3 oo (et 45 (5 905

3 ot & s 5 45l b B i 53 (6551 WL el § 5 e 55
U315 SIS el sl (o g i 0 Gt o 4 5 33 355 @ Glame 150
it S Ll o SR ADYYE/F Uslae 01t b 5 15 idu el b b ST (1144) (5
wa.@‘u\:up\.p;é-‘bf4{|)Q\)\§5f\‘\9VTJ)~\>L§M)J’F‘\v.@,.»l{ij&
i e &S 03 ol SIS FEYFS /P Usles \FAR L 55 Ol nl Gy essb Mg
) S5 VIV Uslas sags 13300 _im il oo ol S5 IKE VAVOAY/A Uslas o guas
CFANF ed ol s Ll 0 g iy 4y Gt 55585 0500 5 e IS
5 95 it KK 4 5558 IS A8 55 e 3 e3lials e e (SACS s 5 e
0355 38 5SS 58 (o 58 00,58 Tk S ) Sl ol f g gt (g g i
sl o]y (A
S 58 (s S o, S b GE i a5V Dl ys S 1S ol
O sekes DAY ¢ 23 0 s VVAVIA Uslas 5 5 40 5557 (28515 w03 i o) 587 56 5

S Al o caSn 20 O saken YWEV/Y 5 CaSo 2o O gubon VAP/F (xS 20 O gdan FYIVA/Y ¢ 2



Y110 dmiao P PR o lad (¥ 0398 /GOl (8 e ilinizs (] 15F

Mﬁ?r/uw;wuﬁ«g\f\;ﬁ.\.@:w\/vdsw%;@fﬂ}qu
5 o it el s 5 5l ol B a5 Ol Obe Gg amslie 1 .ol b €
L abl ool psid 558 Gad s G JS 5 it ool heed G s O jeae ioan
Al o 5, KT
AL 5 OV (6l e el 8L JLs 4 f Sl adlllas B8 s L
) 3 Ol5 o 458 5 313 3sm s Calisee glaOkul 53 pdbdow gl fily 4 =)
€357 o3litul Ol 5l 53 B 2 A5 Sdadidy (6 52540l 2 s L ol
Caas ki 15 0l pl 53 G GO Wil 5 on Ol 4 B G 3w 53 6551 6k Dol =Y
St SRS 53 0 g gn Oln 4 6 5 65 2ol 5 oy o (gl Jomily Sl oslinal =T
Tl 5o ol waliBl 5 o molr )3 (S SIS
i Ol o33 i 53 chedie 1y Sl okd 2SS i 2 5 asllls
3 byl (B omn 5 mlB Bss 4 o 4 poler 5 e i el 815 gy 13550
4 as e Db e 5 Lo o ,b Jue 3,57 5 51 ol b aomiy e 53 23313 5 00 Laosls

aly jolarst] Laslgitn 5 adllas I ool guls 4 obd idw (Zalgiy 335 o a1 S

ol
G A Y
- L

DM 4 s 53 () p A pdied GESIES anes 5 e Glacs s b

5ol i Y (LS 5 s Sle) 3l S USSs s 5 el aslls pllas W) siS



170 [ (sl 40bddles S sl 58 Ol pf 58 @y Deuids (5 32 5400 p

Sladsl ¢ gode clay 58T b aabsl 5 53 (Y014 (S5 e 55 05 5 Gk VAN O, Ken
5Tl oYY O 57 Sblae) wlas K b 4l Coldal 4 glaws gl e
S3B sy ol 5 ells o bide Ooltal 4 plaws (ol asb3lg ool (Y YY O
Ui 3550 0dd e (Jo (S e Ol e Lo a5 525 Slgs OT (b oS ik e Tl
(XY Oas 5000w 5,5 5l 3
b8 lasl Oolal ay gliws 5 oS denS 63 Uil Ol oo Oy JBlom a5 (51 Sl ol
Al las5 3 5SS ann 5 55 (IS Al 5 Joud GBS g 5 e 2alS 4 (sl
NS Y O 5 Y O Lm0l 5 L0 Y Y O 57 ) s S
aab 315 Gilas 3 5 Sligad 4 Ol gliens Ol gy 51 055 55 Slalllae 10 (Y14 O Ko
s 35 ey SISty el HKal, &S das e Ol YOO b
ATAVOLKas 5 55TeKir) Sl ol jon a3 0l g 31 (6,5 sl 5 hd St g (0ol 5 0
S s e 0L (WA )OLIKen 5 Sl andllas I fol (glaal (Y 1Y+ (> sp 5 o oS5
il g sl Calies (la ide j3 Al 5 2l Camge b asliel s Gillas o S7 HLisl Jials

Sph g (65)9US g Lo (ide 53 DY pame Cad

),}:Sd;,u;;\umlfolf,;l,‘_;j,;\‘_;u‘}ﬁucw}4\,\1@&.;\&1;;)&11”3,5

3kl Gla e p b ol 36 s 5 ) slos o S0le I 28 0T s «

1 Maksym Chepeliev

2 Dominique van der Mensbrugghe
% Handayani

4 Jiang

5 Salman

6 Murshed

" Megan-Tian and Pan-Mao

8 Liu

® Algunaibet



Y110 dmio P PR o lad V¥ 0398 /(6oL (8 bt Wilinizs (] 155

oS das o Ol Slalan ol 51 ol (glaadly (Y YY (OLSan 5wl o) Lsla)1 3wy 235 50
2 Sl s il (5B e (55 @b Sl 5 65 5 e el Cad 03 5 il
S SlasS 5SS o sl e 5528 A8 5,5 Lo b dnn g (b St g (100
Ko et (Y0¥ 0L an o) s3IV Y g OLLT 5 skaie) 30 o S HLasl Ol e 28l
G Ll J2als gl Sie o5l &G aB s Oy ot S SUL das e LIS el
Sdiddes lag il a al)l Catls  Cawliw HUST 55 Il ol 3 eslanad bl s g Al g3 sl

(YN0 (i 5 55 OLLT YA QOLKen 57 ) Lib J o olBl il 5 o

23 et ) 5 ol (5 Slaaiz (35 5 53 L& das e 0L 5 it Sllas

dor 5 JB s jlases 5 (oolasl— 3 BT (lls ngf'\c,.a.:éc)hp\)s & (ke (gla g yliw
Sy ol ol b o Pl S 4y 0S5 e ol clal sl oo bt STl ik
Sp Lol J S g9y 6 ke fl o5 Cod &L s g 4 1Ll oslize Oloj Jsb o
2 Ol Sladlas (Yo YYD O Sen 5 55 0b,T Y YV OHKan 5 55 Ob,T) Sils dal =
O3 0 ) 5558 53 Dlalllas ol s ol b gl o il (sla5 5587 53 3 65k 2o
SR golal iy 5 Al ey 5 s e Ll By e Al Al Dol S 55 oS s e
TONE adllan s (WYAY (Ooslam 5 (L) 355 arlge (6 ST 5aS (Sol 15 5 05 STy
DAL s g gl ds s /0 o S LSl Ol e 45T das e OLES Sy ST 54587 6l (Y4OA)
51 4hl SSal & das e 05 (VY1) 20l 5 PO sl bl o il 31 Lo ys +/F s

& /. a e - T . &
&K)Jé;)j:)l:m{&bL)jﬂs‘}i\‘_g\j‘_g)‘y.ﬁj)‘.:lz.ﬂv/v&)j‘)yﬁo‘gwth.:f)j.}':))

1 Ozge Ozdemir

2 Guangzhi Yin

3 Ayele Gelan

4 Mohammad Aldubyan
5 Anwar Gasim



12Y L sl 40bddles O sl 58 Ol pf 58 @ p Deuids (5 32 5400y

S dm3 o O 5558 53 (YY) Tod 5 Ml addllas I Jols s 3505 Bz 5 o jo 3 e
5 o Jlle e g 5T Lol Cals dal g galasl s Sles ke b (655wl Cod
OLSen 575 el s pmmad 358 oo S henS I 65 HLazl 2alS Lo go umman 3l slazl o
OB LS o ooy il o &SG5S 5387 53 (651 Abl Ol sl Sisls OLES (Y+YY)
s Sl 655 WY
Oldgn 4 glaws Ol o 9 S Ddedls (65 yaeli y ate) )3 (Godae g 20 Dlallae
trw g das o Olis Sllllas pl gy Sl 5 Sy sl abls Glae s 4iS
4 Ol ol S (omlin Jomoly W15 o0 (6551 63k Dol ST 53 oo (lacs 3 5SS
sttt (sl il 8 87 53 asdllae ) (65T 510 kbl sl asb 3815 oo > 5 g
e 03 pdie S35 ¥ andllas pl 3 .l G WL el SIS s Sl &) o
S ol o 5 LIl 0l o o pebans 55 (d (SACS s e S I SSS Y 5 Sl
4 58 (68 b o sty 5 3l ol Lty 3o JST (b Bl 2 (65 51 oekily (6 540l 2 Joke e
Sl Dy ot a5 ST i 5y el 55 5 S 432 5 (65 5 oo 42 38 (5

sl e YU 4 5a 23l s a pdded (gla sl 31 g0l ide o o 51 O

el 9 Y
Sl de ¢ 5 (ARDL) (6551 Gloss S sladis o b5l 51 andllas o s
et 5 6o iza 3l eslizal U ARDL Juts .ol stiostizul (MESSAGE) (55! ekt

)béﬁduwJJJTJ{LS‘J{..XS@&&o&Téhdb&\ﬂ‘)éﬁgchaMﬁ&i

1 Zhijie Jia
2 Bogiang Lin
3 Jose Carlos Ramirez



Y110 dmiao P PR o lad V¥ 0398 /(6L (8 bt ilinizs (] 15A

ol AL el S a5 Lol pslie b s 51 G slolis Jue 4 <l Sl Sl
G5 Dtetils (63500l Jeke 4 3035 Dyt ol 3551 5 G GO oS o
AT S Yo=Y Y Sljosl 5o 6 A5 ang S 56 548 0 5,15 (MESSAGE)
Lol B, Joe )
Iolw ladie 5 eslazul b%jw S e alyl e J:S;U (g os Olallas s
@b 85 g0 pewslasl gladde 5 odilkiw o35 Jus (CGE) ,d dnlos o ses
oy laasy L skadmS 5 3 Jbe ey 08, slow @U casdllas pl 5 Ll
ol Gboj S S 1 (Glae sommn 5 & eimnlal Jue & Ol e (ARDLY)
ol i 03ls arw s (Yoo )) OLs 5 Ol s Lo 5 b i ARDL Jie 558 0 5,557
d;ﬂ,,'lus_.;ﬂf@)\; o3lituls ) go B o590 (6551 Sla ol (Sl a5 Joke
Sl ize 51 Ol eslizal (Ul codd OT 3l 03 28 oslizul 4y e & Jbo cpl sa S 58
5 Sl cpad Sl L cdaol S ol esde ARDL Jus pioman .l UL 5 ULe
XN TS5 plsT) S o ol 3 Sing sy (1 1y Sotadily g oy Ol calaly ol S
S Gl Lol 8l e (L 655 bl Gy GLE @ledds Y ens
e Slalllae S 55 bl LS e edeie Cames 5 Ao s (Cad 51 b Ol e |y J ez
55 a5 S i )5 G Gl Sk by ekie K Olsiea bos Sl 1L odd
o5 1 ey 4 By GO slae candllas pl 53 (YOVY Tl (YA Tl 5 (6350

u\:jj:céjdx.‘;“gC,.a.:é.jajy.cd‘ﬁ‘éj‘_guwd)ba‘jb‘b)\éﬁ@éjéuwj:&\

! Autoregressive Distributed Lags

2 Adom & Bekoe

3 Nnaemeka Vincent Emodi, Taha Chaiechi and ABM Rabiul Alam Beg
4Vine



198 [ ol 4oliddlei Dz sl 58 Ol gl 50 & 9 Dowdids (S 3340l

Ol gy ool s 31 (S nlad 4y 55558 Al los i 1 eComar 5 ol Jols allsl
WL 57 48 1448 “rf\jljﬁ\j Oldlas dilen) Sl ok Llod Joks 53 oeed 5 it
LYY ‘,ﬁu(,biyrwf“‘gf;,-l}L;M,Tevw“ﬁ\fevna
IMECi=a + B1InEP; + B,InGDP; + B3InPOP; + f4lnTemp, + & M)
AL 5 GDPy Gy (A8ly Cnd EPp (S p O s ECy G55 dolas 53 55, 5b4
—o 1l Al 55 (ol s 4.l Los o it TEMPy 5 0 ) Comas POPy « aly 51
Aoy 5 LAl bl eddoslizul b (IN) b ﬁw@ Sledie 5 5 50 sla e (6,8
SL S Sl oo Ba 3 B3P Br Al s BB [2ES Do) gty il o 5 Lisd
S S s s Lo i 5 S T3 (sl piin 4y S B SO
1wl 53 &yseas ARDL Jue
AMEC, = ag+ YP  a; AlnEC,_;+ X8 B AInEP,_; +
Y2 viAmGDP_ + 3B 8§ Aln POP,_; + Y32 6, AlnTemp,_; +

@1 IMEC,_1+ @, INEP;_1 + @3InGDP,_1 + @4 InPOP;_4 +
@sInTemp,_, + e; ™)

Q..Laa\.?; ‘:"i‘}“" Ji.rl:.’ cu\..&bu.a ai‘ﬁi‘yi‘&- }Hi%lfé 6\)\3 &S dslre J_g\ Coad
Lzt Oatily a5 KL P55 Py 3 Pz Py sla el cdlslas pgs Cood 5 ke
o= SBC S AIC wole S1edbl lajbns w5 P 5 G435 G3 52 5 G1 4 saaidy

el 5 Sl e g atusly e o Sdedids bl y 3 g g o p Sl B a5 L S

1 Zayer & Ibrahim
2 Hor

3 Kayetz

4 Arisoy & Ozturk



Y110 dmiao P PR o lad V¥ 0398 /SOl (8 ke Cilinizs (1 1Y+

23 Dot 03051 ol Sio anb b (V) OLSar 5 Ol ) 355 g0 03kl UL 0 505T |
Tl

Ho:p1= @2 = ¢3= ¢, = ¢5=0 4D

ooy sl 5 b el 35 o 45 Bl oV OIS Ol 51 585 FooleT S

33 o S5 i el g ) o 4l il ol OIS 51 568 S 815 sl s s

V) O 5 Ol ) L dal g a0 05T il 01 S

e DL ST b e UL 05051 388 gy p lapuite oUbe ol il Je 5,557 5 51 L3
BLG (Y o) 0L e 5 Ol jeg) ol Slaj (6 (slaosts b (s3luazil SVslan slas o7 1 53
w5 L plas ol ol 54 o 3T O g &5 mmte (Aol ady 2813) Sloj slags jw O3 s
sl &7 3 B el s ize UL L Bl & o B bl gn (55,8 (05 srom et
53 4l s (ADF) il poans J 55 Su3 ol ady s 0505 cla e SUle ranin 5l g
Osa3T 1y Aty s sz pute blie 3 doly a3y (G o 40 b (ol 4l ) 05031
S
JL ¥ o, QT&&;QM.&;&)a Sy sl cl: w)ﬁj.})j“’j anfllas ol Coda
b (Y) dslan 3 o5l G SLE Wb ol 03V el €55 0n51 st Y20 =Y YN iy 2T
o3We 0155 eJke (6l )l 3557 0 51 a5 53 5557 0 Yo YooV 8AL s 55 (slaosls Sl eslizul
Sl 28 Grobn (et S SR el gt polke 4 e S L1 0 uT 52 8 sl
gl ot 3l cled Dl il g Comerr o Js Al A 5 fm (el 5 Sl ke it

éﬂ@ﬁjﬁ}@‘ oo,y Lil ) d}.\? ).345(;..»| oloslazul dlulu:;,:”

! Augmented Dickey—Fuller



IV D0 b 4ol@dlgi g sl 58 Ol gl 50 & p Saedidy (S 3 4ol g

sdiad 8 55 (glalil sl gl 5 B3 p g sdiplel au5a plal gl e Of e
35512 Gp GLOE AU 55 (e 5 (s ke oS i by 3lis M L ol ol

el ok g P Y00 Lo B G Sl Ikie coks

Wwedb Jow VY
e ol ol (551 Dtk (650 506 e o 53 58, 51 SO MESSAGE Jowe
a5 (L) (63,2187 (glo s Julos Ml s 50 03 5 Tl (65 51 2 o s 2 (50
5L 53 oS e s 0 311y Jobe adend o ST (IAEA3) 31 (6550 Madlop l5T 0587 1ty
e glay a8 lasl 31, 0T 5038 Sosl |y Jie ! 3l el ¢(g 8" Jawls 035581 L
$3letieS MESSAGE Jue e al Y02V ol (6551 (el (m3T) 31513
) 4,8 S 53 s 55w (G5 5) ST 4t )3 &8 ool (6551 s sl 3o
e b ¢S g5lwang 4 MESSAGE Jue 53 alis > .(VAAY 3 551 ,2) ST e a1,
Crse LCud gl 40 gomme ol 0 jodde (el Glalusgdows 9 3438 Lo
e Sy 3 5tome o 5 o 2 550 (8551 48 8 s 81 W 5 OISl (gl (5,87 IS
(55 5 JUst Kb b g o353 (Y (6551 GLoUE i Sy o b n 55 () 151 I L
505 DU (g Lame G goes (F (hd 5 55T 5 sk 4 by pe 508 (¥
3bal 5 b mle Cudgdos (75 655 St 5 Gy s g O (5350 &1L

4D S5 @R b 5 g L35 50

57 kil e oSk 5 LOE B (s ol 5 5 sl (551 s ol ¢l O (6551 o pp e |
osls bL.'ZJQT)) Q‘}:‘G”.'J)J‘_L"} &:_PT).: ujaﬁjéjj}Ju;:\ Lak.’)"g}a_u\.; gd‘)jTjé ACU&;:..»\ J>‘f
O O 5 5 5ht)s5i

2 International Institute for Applied System Analysis (IIASA)
% International Atomic Energy Agency
4 Schrattenholzer



Y110 dmiao P PR o lad (¥ 0398 /GOl (8 ke ilinizes (] 1YY

Lol .S oo 3l ($5 51 4,8 s Sl 5 2 O] 42 sazes & B33 (SATg 3 5ulns

Voo 25 5 3 55 ol Hlae b 0l aikie ol 55 3 SIS 4k o e 5L ),
Aol o gl sa S 038 Pl L5 8 o 555 slme Ol e | s JS7 (slae o
Joli 6551 42,8 Jue Do i 5 s 5T oo s 15 6551 45 45 s 5 SIS
5 Gble dlag 5SS e slaw plad (gl b 5 S e Slaat o g il i Sl o IS
30l faeme (s g cpl 53 g esls b3S 4l Jl E5 @ 5 eddaslons (il (glaOL
55 e Soua mb 0587 JBlt ks dal gz JSCa 1) Jube Couts b g gl 3o ST Il

DT g s 4 gy S s (855 458 s SB35 4 4 5 L

S 255 03l e 4 s p iR Dosen 551 LW sk Jbe 5o
23,5 Gl (S dns dew 4 Ol 5 0 |y e Slacs5)5
2358 (M 5 Dot Slaa o cadsl (518 e o a o Jals (o3l SleL| @
(s s § 9 L g
Ui 5 b b g e s U5 eme (ol 0o as Jsb conl Jels b DSl @
L (s 3555 o sy 0 YT 51 5o
(b 358) Cod b (595 358 5 (b 353) 3 b 5, 358 Joliops @
by sl i 5 1Y
@M‘&\Aﬁ)bcuuﬁdﬁ‘w-:)br&jMﬁ&wﬂ)brﬂw‘oﬁwc@bdljb

WJJ.JJ:?)‘J;4:)\.]4.63)}.5‘5@\})}ﬁfdﬁW}J\A@-\%YT)M‘ﬂK%JJ

i dnarl o (YOVA) 55 0L T 5 5 5kie aadlles 4 MESSAGE Jie 353 5 O wb o s 55 iy anlllas (61!



IVY L] b 4ol@lgi g sl 58 Ol gl 50 & p Saedidy (S 3 4ol y

—&5:6}.&)0\5,35\,33céjfjljé@}::)fﬂlgv\i.kqaLgutgjj\tgu&.;lz_.)’\a:&ulcw,c
Lol a3 Sl o S b5 3 el ¢SS 4 by o (sls el ¢G5y 4 2 5
.w‘ouﬁfﬁjaéjw

AJJFWJ:JM“_;‘”JW -

Joits NS Sl oy 23 5m Sl sln 53 W pdididos S b Sl eslizal o puas o

bl Sl oddioslinal (L) G 550 Goso, 5 pdyodas ol Dbl (et
dalae Ol pt pdidydons (slac3 S5 51 ol b 5 G JSWYA4 dlo s Lo 215
J3las V4R Jlu 53 01l 3 ez Gy JS il 5 18 ol ool 03 90 ol Sl 5K 40 ¥
5l b 5558738 4 o e IS 51 p s lag 3l s el 03 55 sl 515 YAV
USRI ST IFIER FREES P PO INER IS RVEIE PG SR Ry
ety 18 plal iy o o y3 % 40 Ol s 0l €5 550 T35 5 b b dmlons L (S
) el SIS 144 sl 011 pdibdow glagl sl o b IS le Skl ot
arw g poghe 54iS 55 3 gn ety JS Sl eslital Sy s 53l (et Ss b ) VY
RS (6 Bt Ol ooy ed L ey e S5 5SS o g (a5 9555
Jeily JS7 5 B e (V) Dl gad 53 b dal 5 oS (glabemSa 6 ) sboas 55 0 S Ll
2 Ll ok 51 S ATC-GIS 53 5 5 eslizal L bkl oSS 4 dyody dont (slags3
BERCRIR WS RGIRVN WY Lg}:)ubﬁ):@tw\MA{ﬁik\i.@J b Jomilyy dan canllln -l

el oz § L



Y110 dmiao P PR o lad (¥ 0398 /GOl (8 e ilinizs (] 1YF

Electricity Demand Generator Type

Capacity(Total)
(TWh) [ ] soar (GWh)
[ s [ Jwina
[ s [ HydroPower O O
I 012 B Geothemal
| RESH [ siomass 0.3 5.6 10.6

Ol 2! SO X 4 § 3 By § pdu s S Jauilly .Y 10505
ol caow (Mol Sg b
5 (without Subsidy Reform) «si8 sas i L o5 () poolw 55 candllan ol 53
awalsl gl ol o S L s (With Subsidy Reform) G ,, i, e 56 oo (i)
D3 5 G Snd (b gy ool (55 L Y00 Tl b G Glols o i & 308 i,
Tl B ALY 0 JLb B GLAE (g t 4 Sk 2ol 5l 53505 5 0 1L Mo

X Sl 503) 5305 5 o (VoYY ¥ ) dlues Slej ol 55 G all JelS



1YO L sl 40bddles g sl 58 Ol pf 58 & p Deuids (5 32 5400y

Cent/kWh

e \Vith Subsidy Reform — e====without Subsidy Reform e Historical subsidy

14 1

12 -

10 ~

1983

1989 1

1992 -

1995 ]

1998 ]

2001

2004 -

2007 ]

2010 ]

2013 ]

2016 ]

2019 ]

2022 1

2025 ]

2028 -

2031 -

2034 -

2037 1

2040 -

2043 -

2046 -

2049

1986 -

axdfllae 381 50 @ Cwond AL ol (Sg3 5bw W 510503

1l 438515 ) 3530 25 A ol gl 93 anlllas 55 nl

Gr ahk Pl 05 o SIS ke

G 8k Pl b s 5955 5k

wodls ¥

Lol Cwow soslsy V-¥

W5 B sl IS Sbj s slaesls I LoE Caa Je 3537 5 (5l andllas ol s

@LAJ'OJJJ&)b)%d@béb)&:ﬁgp)éﬁ@;‘)w‘Cﬁ%&?‘@;‘j&‘.}uéjuu

Lyls b g e S5 5ST 4 (5508 S il 4 35,8 s Ml las ) 5SS 4 Ml

A3l n (glazan 5 0l Slacs 5SS i



Y110 dmiao P PR o lad V¥ 0398 /(6oL (8 bt ilinizs (] 1Y$

J.lbu.aéARDL Jj))‘é)‘ﬁ:uﬂ‘LéjLsL,awCu:)jTj)‘J:;Qw\aMabL@‘Y'Y' U\«/\'
UL slos 5 Kle 5 ly oty Lalil W g cComr dn b s S8 iie ot
.@\aunu;.ﬂ\L;me,bsuﬁm@m@lfjcujwm BYYY Slejojlys,eas

o9 30 odlaiwld a0 (S piie Y i

(JW) g %% 6 Shiesb
(YY) 5 a5 Olpl G p o s
(Y Sl <SS Ot alle slos Kl
ARAAR G ol b ol
(YY) 65 0 eSSl W40 4l s jesls (Y+Ye=14AY)
(YY) Sl eSSL Conaz
(0¥ Jg Ml Gatio Y0 wl Sl Ll s
(YY) PWC s 50 S LAl s e
(V7)) LT oSt Camaz g S
(Y+0+=Y+YY)
(Y+Y1) Berkeley Earth ol ;L b s

WIE 516Ul /Y9 sy 5 5L Oyl dlle les 50k Sler &SSL 218 ol

J.;_!p\)'lgma\f@la,\,ﬂ)hh du):wﬂ.ﬂ@)s\/\@\‘\/b JL.«);J,}:ML»A?)z
,&.S()xl:;-"‘\)'l'/.\’ 4;L_Ju.x.:)@;l{Q!J.ilc_,:a@.;,\;m.lfum,;o\ﬂl);m4?,:‘}45
(55 w35 8 el el odey Yo Y Jle 53 5 Oals AF 4 ol Jlu o
S35 YAV ) 4As e 3 Sl Slgl 5 WY SHSUL LY Uslae sy 3 5 L 01 G 2 gLl
Gstio iy 5 Golae das o 0L |y (63 gm0 HalS gy 8 ol oy Yo Yo Jlu 53 ol
Jle 55 5¥5 5,Lhe VFA/D 5110 Jle oy Ol ndly s Ll 5 J g el
S Sy g TY/0 0T Wiy 55 ke Sl oy Y0¥+ Il 53 Y5 5,5Lks A+ 4 ) 9AS

sl



1YY [0 sl 4ol@dlgi g sl 58 Ol gl 50 & p Sedidy (S 3 y4eli g

(YAA =YY ) B o o9 sloT ¥ Joua

la jice a1y oSl | Sl | Jslas R e
VA SUL 2
EC Cele Olgl 5 Noss YAV/E | V8 W/ F v
EP Celu Sl kST INAVAT BOOA Frv Wisd -Y/0 .
GDP 5V 5,5l YAV FAY/A | VFV/A Y/VE \Y
POP A Ok PF/Y AF ) YAV \
Temp 31 8 Sl d o VYV YA/44 \§/Y V/o¥ YiAts

G (sl 1
el e (&2 S SO G GBS (G A 283 53 (153 sl anllas
s Al b A 5 5 Comasr cles (sla ite juolie iy Coeini o6 55 ST n oslitl yzne
33 b G S oo a3 087 3 055 on 05T e e Ml e o5 i
Dabe Seot Sl Pl gl 5 (Wl s ) ded S el o5 L gl
5ols )18 (ARDL Jue) odios) meds slal Jde 53 1y bs go i polie Culgsys
Gl e od gm i polie Ly, 35,5 o cohe 0SS Gl eanT slis
ol odiosls GLES F 50 P (glals gai 3 plas Cumenr 5 s LAl W5 ey e g
SSGle Dl i e L5y psl 55 L (YY) Berkeley Earth ool )18 bl
Yo ¥ Jl 5 e gedi am 53 VA 1010 sles (o s + /Y7 allle ui ) 5 428" alle (gles

F 13 505) dws y dal g Y000 Jl s o geds 4 5 Y



Y110 dmiao P PR o lad V¥ 0398 /(6L (8 btk ilinizs (] 1YA

20 -
-
—”’
19 - -
"
r’—
o 'o’
S 18
(O]
=
IS
S 17
O
16 -
15 Ll i L Ly
[o0] (32] [e0] ™ o] o™ [e] (a0] [e0] o [o0] o [e0) (92] [e0] ™ [e0]
(o] N~ N~ [e0] 0] (e} ()] o o — — N (o] (92} (92) < <
(e)) [0)} [e)) [0)} (o)) (e)) (o)) o o o o o o o o o o
— — — — — — — N AN N N N N (q\V] N N N
Historical =-=-=-=Forecast

(Berkeley Earth, 2021: &) Y+ 8+ -14A+ Sl 098 b 30 dlils (Slod Ol ot puSlo K39y (F) 510905
03 ¥ s,UL Y 500 ¥y sl s (YY) PWC uﬁ)!}f o el
QJQJBLJ:J};MJ‘J:&\:AQ\AJLN&‘J:M)M‘PY'O' JLM‘).B)YJJ)%*;VMV'V' JLW

(0 15 303) Sl 0357 s o Sl o p3 ¥ 1, Ol ik S

'
900 e
’
o) -’
’,
%) 700 - ”,’
D P
c _ o
§ 500 .-
=
300
100 Lttty
O < 0 N © O ¥ 00 N © O I 0 N O O I ©
[ee] o N ™ < <
o O O O O O O O O O O O O 0o o o o o
1 " —+H d =S AN N N N N N N N N N N N N

Historical =-=-=-=Forecast

(PWC, 2021 :z0) ¥+ 0 —14A+ k) o 98 b 1o ABlg IS8 Lallsb udgi wigs (0) 10405



IV [ sl 4oliddlei Dz sl 58 Ol gl 50 &y Dawdids (S 3340l

AF 4 YoY Jl g 8Osk AF SO0l Camar (YY) LLT 0uaSCings il ol

(W3 3%/V) JS o0k S posliw b il s iy ol ooy Al Y200 Jli 5> 145 0 pekee

.(9 )‘J}A.;) C-N‘

100
90
80
70
60
50

Milion Person

40
30
20

0 N © © T ©
0 OO OO O O O
oo O O O
- N N «

© O ¥ O N ©
= N N N M O™
o O O O O
N N N N N

1980
1984
19
19
2012
20
2040
2044
2048

Historical =-=-=-Forecast

(Yo¥+ loT ouings tauo) Vo0 —14A+ k) e,9d b 30 Cares Kig) (£) 10908

4o & Cow Srodls Y-¥

5 JEl (B W5 S 5SS cple Jold G W5 Slp @551 e g IS5 sb

MJ&WJJA BE ab\.&.’.w‘bjy 6lAa>|>j| Ga'-jﬁ)'): ML’&S‘ éﬁ L;Lél.&';éﬁ G)j

sl 0l iyl §

&bo "

jlf@cﬁbjlfca);@)wébg}yw.s);A{Jﬁu\.:‘j:):nu.:wb)ycb

(Lglw DL puswy ‘&Lﬁ;&:ﬁ‘} 463\3 (Gl y 9> ch—ng) 612“"9 J.:.G 9 (&.ﬂdb) 9



Y110 dmiao P PR o lad V¥ 0398 /SOl (8 ke ilinizs (] 1A

e.wuz)l}ff Jed= 55 5, @;%osmls)fwdu@yw,xﬁww

}ﬁu\.ﬁ‘?v\aﬁ))\/\ chCaA.:;Mgbﬁjcjbj&@‘oﬁu’!}wwa‘)b.@‘

e Sy 381 30 BOT bl wiy &5 9 4l Jlo 38 Jwd SBES g Cand F Joo>

(Ae39) Sl Wby & 5 Lawgin (A13) cunsd (Sd =S g
Al Y\/¥Y(Cent/Liter) 0y S &
A \\/Y# (Cent/m?3) b 58
A £1/0Y (Cent/Liter) 5958
YA ¥A/4 ($/ton) Kl

XYY O 5 s 0L,T o

Sy My SbSiges =

=S 5 IS cgbu (8 (5 e bl 5 i Wl sl B g slas sl
O ol Y 5 S5 Y s by ) pdiiidond (Sl P 5SS (g Kl
63@5‘ 9 6.3 Ol 6|M o\f)ﬁi 9 (V&T—é,: ‘Ob};&;mij c&u;wa) JLSJL: U'l))}:

okt 210 Jptr 53 a3 4555

1 Solar Photovoltaic & Concentrated solar power
2 Wind Turbine
3 Hydropower technology



YA O sl 40bddles W sl 58 Ol pf 58 &y Deuids (5 32 5400y

Gy ol Uyl SIS IglgiS Solaidl g (b DMl .D Jour

: e . e e 599
Sl Ol | e o | Sl b oy | R A (GO PTERTY e P
Year Year % ($/Kwyr) ($/Kw) S ko (o5 g o)
($/Kw)

% g Ad ¥ 4 FVLF Slatn
) v Vo ¥ q e ol
Sk

) i v$ ¥ q L
Py
BT R
\ Vo Ar Y¥ A A (DG)'}.«)'\?
)
Y Y Ve o/ £/¥ 00 &€ ey
&€ s

Y Y 4 d/ov £/0 o0+
Py

o v v ¥ f V& c

=S5
o A Al \id 0 \id =S 5
Sy
Y \e Vo YA A I S S5
\ Yo V4w - 4/¢ 4 Gl 5>
| Yo . - FA VS sk
2 A vo a8 A¥ ove: b S
Gy &

Y v g - ¥ Voo
5 e
A e Y. - VA \OF FERY
v Y. A VE/A Y. Y¥OY Jo
v Y. A VE/A Y. Y¥OY e

. IEA, 2017;(IRENA, 2020; NREL, 2020) o




Y110 dmiao P PR o lad ¥ 0398 /GOl (8 e ilinizs (] 1AY

Sy @iy g Jrst =

03 dHe 53 63955 Ul 5o 55 o> o p Ss M Ul 5e 5 B 5 5 JEl s

5B p 4 5 ol (b3l 4 ndyddons Sl I 5SS s 5 il 4y sl o dias 5 L

5 QS it 4y 58 Ll ool 0 Blodd Juks 55 68 1o 5bay Oll o 55 (654655 a0 b

Sla kS a sl a Vs VI/YE 599/ Uslas o 0 p bbb o saol 5,5 1 G ST

Jodor 3 andllas Slej 331 )5 gﬂ@;;)JLw&ggw\ O e ool ok § L3 4 Il
sl 0B i S 7

S @395 9 JES! A4S 13 BW1 w33 5 Jous

(e 30) sl 4l BT (M0 30) @3385 4l ST Jw
f \F Y.y
¥ 1Y Y Yo
v e Yoy
¥ q YoYo
Y A Y ofs
Y A Yoo
Y A Y0

(IRENA, 2020; IEA, 2017; NREL, 2020)c.:.a

Spslow =
e Sypoty 3 oot ARDL Jue by gl 53 (b 3 LB adllas (5] 55
el osdldsb 53 8 ol Dlle g o a5 L.l oddiosls MESSAGE Jus 551505
ok 4l NY ol (65 4B ¥ addllan ol 10 555 o oaliel ()l (155 psgie S Joke

el 4 8 ka3 1 (6 5 She arl) 8555 D) et 0L 4 b Y 5 alale O on



VAY L sl 40Uddles W sl 58 Ol pf 58 &y Dneuids (5 32 5400y

Jw 6.0
ARDL Jow il oolaiwl b & » Slol  Jw gw V-0

opl 53 Sl sdioslawl ARDL Jubs 51 G5 s slolss oo dils s i Cogar candllan o) 55
23 ol s 0 35T 5 (Y 0=V AAY) (5 56 DD ol 3 B L& b ke
i YO Y YN Sl 3l (gl o diT 55 8 GLoWE (o 5 (Lo ke old s i
Sl Medlom e e (mte 51 OS5 dibe Jits sla e n e 1 08
J i S sbolen .l odsioslizal | 5iS” wlle (glos ke 5 JotIs L@l A 5 o Coame
el oksian & Ly cailyl Cw\)m;\f.u,,p\.uﬁ)u,;&gﬁgﬁs s oLl
Ol kS a lila gtls 6L Ol 5135 o.,\..i,(aL“S 4 ol (G Cwd dnwloms 00
5wl w28 Gladl plas 4l Sl s d8 Wy, el gl 53 Bl e ol
oot (5535 AL S G Al el sl 53 538 dal (b 1) 63 gme Ls)
Gp Sad V¥ Y200 dlo 55 5 2ol JolS™ b (VY0¥ YY) Jlu o3 (b 55 5 (s
odiplel 4y ja ool S5 405V 550 0 dloe oddipled o bl 5 (Soke 4 b 4L 05

el odiamwls (MESSAGE Jus) 45,6 S Jdo S e ,a 55 G

Ml e s slaesls b (bl S¥slan 35T 5 3 g SIS Gble O g05T

Joe Sl eslizul (gl 3,8 513 0sasT 3550 L e ol Il ol oY ode 55T 5l I3
03057 5 ol s g8 Ble 8 o LSS L L 5 el 3 il s ize wan ARDL
Ls o elaw 55 INTempy 5 INECy gls e das o 0L (ADF) wlpans J 55 S5
sl bog b ey L o bl (6,8 ol HLeSS Lol o3 55 ble pebas )3 s el 487 Sl

YAA =Y Y @\ﬁjojti)b(\')o)wd.}\&a.a\afab-f‘)é CMJVA‘J.QARDL JJAJJJT}{;A@?



Y110 dmiao P PR o lad (IF 0398 /GOl (8 e ilinizs (] 1AF

o JHe el g O Sl s Dlme Sl @ised e s gilos 4 a0l 0,51
G Je gl el 5l s ARDL(1,0,1,0,4) ok 3557 2 e Joke ol skioslizl
S5 Shylanl b glae oo pads ) b sled Cudle ST S 015 oV sk s
Wil o G glos IS Sltie e 50 l)1s B aly Cond 45T Sl ime ol
Sl 5 Cama ¢ odly (T )3) Jotls Lallil ad g cpioman ol Lo O 916 oS b o7
15388 &S ol OT odiasilis (RH)Je 35l o slas Sl atils G Lol 5 e
1 AL 5 G Cad) (b5 sla e L 5 (8 LA wly ke ks
B p Lol ol slis s i Gl dde ol 9 558 o 0303 e (Ls 5 Coumaz ¢ A8l

8 (o D gmie (s Jobe

Jom 3l ool b § 9 Lol y» Fa0 S piio Sl § Dawolias” S S 39T 5 Y Jous

ARDL
**%.0.09 -0.011 b S
#% () 54 %018 ST s iiS
%] 82 *0.23 e hiS
% 4,83 *% 0,09 los 2iS
4% 0,12 st el oy 55

0.99 sl Jyaw R?
F-Statistic = 105.86 W T

b OgnsT

FII(0)] = 256  F[I(1)] = 3.49 Fros
2.35 (Prob = 0.11) a3 3 g5 e O 45T
1.07 (Prob = 0.41) sty Sleas 0 ga3T
2.5 (Prob = 0.28) Wesls w55 035 a5 05057
Prob = 0.93 & #5 RESET {3037

Sl 7 j'/.b VAR C)lz.w BE ;.,,:‘f’l ng‘.:b;uu ;L;: S s G o



YAD [ sl 40Lddles W sl 58 Ol pf 58 &y Deuids (5 32 5400y

Ol s & O A 5 e Lol 5 2287 4 das o 023 ARDL Je 51 Jolo sl

o smms S WS GV 50 5 ol oS ez 5 Lo T )3 Sl ok 4 S By Cn
G4 e i ekl 5 Seoli S 5505 b LV SRl oS sba 658 e
G Cood il L (ed AL POl s 353 0 Ao y3 /8 5 /Y o3Il G 5
Lols Cao 33 fodd b (Sl 5 CBls dal s B e J 28 0 g5 J6 5T
et ol 553550 B 2 0diS 3 e (Sl (S)5040 il 5 S5 SSS 30 Al
SR L 5 358 e Opmime ($53,00 b YT K Gy e O e I ol ol
28 S s b o IS 51 5SS (seTys S L B 3 peae (Bl oy
b Cou Kt b Sl )3 B U5 e &S das o O s 5 _tmer sla_iiiS
Oljzr & B D pae o a los 5 Coma ) (B3I &S () sboay sl pie 55 o) O ks
St g5 pde (sl a3l dilen Lainis So T bl oo (2l doys FIA 5 V/A
mS.\M@QL&JJ.\.‘@,,ajuz)}:(.\pjwo)uq-c_j}:oaﬁduj‘wglu\)@w
e e 1o, 5 Oslle Dlo st Sl edd 3,5 5 ul s 035 18 204
mlin Doy oy 5l dobe opl 5 A8 o0 U 1y Sotedidy oy 5525 b G50 5T ol

b o

5ol Oy sl 535 (LYY 00 Slojojl 5o 01l B sLolE STV s e o

S0t B Lol S el 2ol Oy g sl Bilae (ol o g Sy B 45k Dol
Sl gAY SV o s Cele Sl s FIW o Co 5 4 Yo Y Jle js Cele Sl gl 5 YAV
Ju,;gﬁéuwdf‘al)gcwtﬁ,u &Ll:.»wu\._w) dal g Yoo Jle js cela
awlin 31ty dals Cole Slgls VWY 4 Y00 Jle s 5 Cele Silgl 5 FAY 4 Yor

Gadlo )3 Lo Hluke G Cuad b m Mol 535l 55 45 L3l 55 Ol 5 g0 5 55 e (Lo g 5l



Y110 dmiao P PR o lad V¥ 0398 /(SLadl (8 bt Wilinics (] 1AS

SiS ol (8la,3 .l ALk P O ssbew 51 2aS Ve 9 ¥ s g a Yrde Y
Cad 33 Ao pd Vo il 531 (6151505 B o s (603855 35t 2alS) G Sakids ed
S Y0 Jlo 55 B Cnd kil =Mool (g 325k 53 387 IVl O 5 o ¥ 15505 5 (G
e I h ol el (o A5 Ao 3 Ve S i B bl Dl O (6 55l

1000 -
900 -
800 -
700 -
600 -

e

=500 -

|_
400 -
300 -
200 -
100 -

0 . N I T A A A A I O )

AN O© O S 0N © O I 0N © O I ©

1968
1972
1976
1980
8
1988
9
9
0
0
0
1
1
2
2
2
3
3
4
4
4

e Historical Demand  e===without Subsidy Reform  e===with Subsidy Reform

Cobs D915 cus 9 Ol 9l By Sl 5 ol s sy 9 (o3l 9 3lo Y 1350
MESSAGE Jw 3l ol gl .Y-0

SLess)s 5l (SS Olgea paze ol ARDL Jus 5l eslizel U G slolis 5557 , 51 dn

45,8 Lo (§3ldite S| Jool gl aelsl 33,8 a1 3 e3lizuls ;5o MESSAGE Joke

33 8 o &1y



YAY L sl 40bddles W sl 58 Ol pf 58 &y Deuids (5 32 5400y

Cad B -0
400
350 - .
L
e
>
= 250 A
s -
= -
8 200
[
2 150 -
g
2 100 I I - —
50 | - =
Base Year without  with Subsidy  without  with Subsidy  without  with Subsidy
(2020) Subsidy Reform Subsidy Reform Subsidy Reform
Reform (2030) Reform (2040) Reform (2050)
Solar (2030) (2040} \Wind Turbine (%50
m Hydro Power m Geothermal
m Biomass Concentrated Solar Power
Steam m Gas Engine

alltan 391 50 il (S sl (b S Cud B S A l3ged
Sy Mg V-Y-0
sl 53 (b1 pllbdes 5 pdibie SIS plgl ey 5 adg 4 lase
Ol D5 o sl 53 das o i Le KK 443 2 b 6k Dol b 5 615L ol 05t
Yoo Jlo s el Slgl 5 48 4 Yo Y Jle s Cele Slgl 5 ¥OA 51 G, Al g S ail,b
Glae YooY Jlo 3 Aoy ? 5 pdhdsdos 6“&5}‘;&#5-&“@ Ol ol sy a5

\ARARAK JL#).) M)J \VF YYD d\..w)) v\nﬁ))q 4.:;.:;;4.:.;\.:\_5:@ M‘)ti C)Lﬁ‘ﬁ)h.w



Y110 dmiao P PR o lad V¥ 0398 /(6L (8 hudihe ilinizs (] 1AA

oo W Colgys s Y0FO Jle js Aoy 70 Y2 Fr Jle 5o o s FY Y Y0 Jle js ds s
e Josly 3l oslaznl &y s 3 03 50 o odalie 4l sa J‘\,’\&,jbow o g Y000 Jlo ys
XY 05l 53 pdiddes WSS I IS i 6B b Dol (5540l 3 pdiddes
XYoo =Y Fe Slejeyss (b s g ol (s e I el b b s i YT
Sl Yol o 580,81 5 ol Ol on o5 ol o 53 ol gn el i 5 16 s
Sadle 55 Sl I 55 ol 5l eslinel L 5 035 50l L3855 ol 51 ol 0
—o e 4438 ¢S5 5SS S a5 Olas LIS L aS s 3 Al ol an (620w 5a L ol
Shealial (g3 aeb p 381 SLL Il Ve 3 oyl bl oo 2l lag sl oS5 opl 5l yls
5035 13555 2 S Fml M5 4w SIS ple 4 o @30 5 Y s a3 5SS
ui,.ééh@:’-ycts&%,gSCM\;SQQQ.M:@JW\U;@\)W&&%
il or oo 630 5 Y s lie a3 08T L a0 4 3 L 0T a5 ol Szl (61 oS
cnl Qs 5 (6518wl (sladiy 3o L 5 L1 3 o s 53 DKL) sty wlin a5
35 gr dlomn a5 5SS
Yol Ju,;o\ﬁ\‘_;.gj:gﬁyaxf.m@ouﬁsm)\icw\p‘_;ﬁ)uj‘yu@u
03 i wle Sl ol G A5 IS oomen g Al Cele Oyl 5 A Uslas
Yoo dle js Cele Olgl 5 720 4 Ll o Y0¥ Jle jo Cele DIl 5 YY Slcs a4 gl
sl 53 8 Gollae Yo¥s Lo 3 dbdond (Slais 3l 5l sl s el il 4S5l
S5 e Wk ZOol b sl 5 6L Zl Doy 5l Gillas &) sboa 6
55 bl (§ 5 sl e 457 3L 0 TND S TNF Uslae 5 4 0¥ Tl s iy o
Sldgas G 55 Ghkiz G 5 Ol Yo JLe b 4S5 S 0Ly Ol g5 go andllae 31 ol (slaasl 4



1A [ sl 4oliddlei gz sl 58 Ol gl 50 & 9 Sowdids (S 3340l

) 0.9
) - 0.8
o - 0.7
- X
- 06 2
. Z
- 05 ©
i . %
1 r 04 2
]
| - 03§
) . - 0.2
) . - 0.1
) L — - - ! ! ! L 0.0
2020 2025 2030 2035 2040 2045 2050
AL Zel Oy g5l (all
D 1.0
D - 0.8
D - 0.6 ©
g
©
D 1 I - 0.4 &
Qo
3
1}
— s
) 1 1 [ 1 - 1 1 1 1 00 o
2020 2025 2030 2035 2040 2045 2050
blar photovoltaic Wind . Hydro
eothermal N Biomass [ Concentrating Solar Power
eam Nuclear I Combined Cycle
as Engine mm Gas Turbine =0==Renewable Share

2 Aol S5 S aw 9 (835! ol SOKE 4 H9dS” G Mei A 510900



Yo1 10 dmiao P PR o lad V¥ 0398 /SOl (8 Hhdhe il (] 14+

S Mg o § F-Y-0
Shl Mol b all Aol Osb sob 53 (b B ol A5 S5 Ve Hlasad 5o
53 @,\fﬂy}&iwb—;eﬂ,wW‘.«;\)\icwtoy{x,uﬁ.w\ oddonls Liules
VY sl opl ool s 5SS anw g b s dalgt Ao s VA 5 YA LS 5w ey n OLL
sl 5o ol dalg olamsl s 4 1) Y00 Jle 53 5588 G ad,e A S 51 Aoy
Dolee w5 4 Y00 Jl 3 ol Vsm 5 Sy 58 Y sm (5555 pgm il 2o
i (J35 K a5 BB SIS Ko Slay dal 5558 B e e Sl Ao s3 Y 5 YA
dalg Yedr Jlo 5o dopn Y Yo e Jlo js doyn & 51 ok 53 8 b T35, 650555
5 T Al U s b6 Wl 0 5558 53 2T0S Ol 5 (ool i 4 i LS 5
Jeily 1 6 o oslital Gl &5 Sl ol 557 blizul Ol o addlas opl 51 Jool>
Ll oo hd G g Lad POl Celiw D5 b 5 L )55 5 i Glagss Sl
s dedond Sl o St I 5 eed ST g e 25T )3 g Jule

L ST G ad e Sl A ST g T o



181 [0 sl 4oliddlgi Dz sl 58 Ol gl 50 & 9 Dowdids (& 3340l

% 1% 4%
5%
2%
2020 2030
0,
1%
0,
. 1%
2040 2050 o,
Solar Wind = Hydro = Geothermal | Biomass CSP
Nuclear W Combined Cycle W Gas Turbine ™ Diesel Generator W Gas Engine . Steam

B cd 413k ol b g9l Bollae § g 00T A g (S5 599 9T praw 1+ 31905
d GBS g B g0 F-T-0
ol s s e Gl a8y 0 i Jed el s (5 me (ST L) VY ls g
& b TS g 3 pme pdi o ST 5SS wrn 5 b csslin 53 8 Gilae s g
058 G a3l (b S5 5SS e 0T a5 Bl 2SS i Ol
b awslis 53 (Ye00) SLL du,:wéu@)};ﬁw.\md Ot s b o AalS
1FF 5 TRV 55 4wl 2ol Oy 5 &L ool b (sla g slw o (Y0¥ (oltal JL
SLES g (3 uan gyl 93 2 b sgd o db>Ma V) Hlssas 1S Hsboles .l o 2alS
S 3 st #3501 (J95 L5, 0TSl m 5035 (b 1) 625m0 sbis) Il Ao
s 5 S e 32 035 0L el iy I e b 4 05 e OT Y5

23 Shd S g 3y Lby 3 S oylal i do ‘_;La‘_;jjljﬁ Sols po g 5 b



Fuel Consumption (PJ)

YoV 10 dmiao P PR o lad ¥ 0398 /GOl (8 e il (] 14Y

JlS ol & 3 5 e 15 o I il gn 0SSl sl 1 a8 L 2Ol g5l
O pae P sl rmen 5 Aed Gl s O pae pin S Cags G 4wl
el U gyl K3 4 i YYD B Y Y oz 5k o3l 55 howd o 5o

4000

3500 A

3000 A
2500 A
2000 4
1500 A
1000 A
500 A
0 - ! ! ! ! ! !

2020 2025 2030 2035 2040 2045 2050

B without Subsidy Reform with Subsidy Reform

S od AL ZMol b 9 3ol g S sl (b (d SIS g B pan 1) 10900
oy ol .-Y-0

L &S osba ol I35 pdtee laaly 0 S LS5 hed S s O e

3 ool gl ol e SAL 5l o ol S L (e (A g 5 e 3
W3l al g e GlaisS P 5SS an 5 s 4 s el e 5 e allee
D3 gyl illae A5 5 i 55 ST L Ol e 4T s e OLS ik I Juolo sl 1
Yeor Jlo 53 CO2 o5 Osckee WAD & Yo X Jlo 55C02 5 O gebes YYD 51 &1,L ~ol
FY o553 (Sl 4 S 0593 (ol Il 3 oS 5Ll Ol Kk Jsbay ey al g
O sakoa YYY/0 51 0 7 5Lazil (G s ol Codm g9 sl el bl s i il g0 28T Ao 5

d;)u&‘u‘ﬁh\jM)M‘?\ND' dLﬂ)JCOZJQxL:A\'Y//\AJY'Y' JL..»')JCOZUJ



14Y [ ol 4oliddlei Dz sl 58 Ol gl 50 & p Dawdids (S 3340l

G2 Y5 5 S Skl Bl e 53 OF Wl 5 e o) 5 sl b anslie 530555 sl o
A L5 555 e A ¢ e GBS s 5 s 1S 4 Ol e S L]
38 0yl 5 a4k sl
OIS s pdidides a3l Jansly 3l eslazal Wiy y a5 das oo 0L anllae I ol o
G2 i CO2 Ll Ol ot 5 B 3T s (sla gyl (b G ol
ol SIS (VoY o) wb Jlo & Cad S HLAS) & Aoy Ol VY ls5a5 53 5,0
b Gillae o S SLasl Ol 55 (2alS 48 a V¥ UL b 5 g o aloDla o7 5 sb0len .ol
oslinal 4 )5S de b3l 5 o3 Ol pl Slgns & plins 5l 3,8 o8 S g ol b3R5
Sk ke Y200 Jlo 'V'i)b S s s sl b fedily dan 16 ST
w5 bl oo Rl (glaleDa B OFjee 4 Yo Y Jlo & o 87 5Lasil Ol s eyl 2!
‘_;u‘}_msu?d;f\bwj:u,z;t{olxlsgfu?:ﬂ\a}fa\oljswdm;\yu@ug
Jos ol (ool UGl 5 L Gillae 5 g5 Dldga @ Ll o Y200 5 Y FO JLu s i
i S (5 g5l 4 Lo By Cood A5 7S] b o s g AL ) LS

S el g o STl i A



Y110 dmio P PR o lad V¥ 0398 /(6oL (8 e ilinizs (] 14F

120 - - 60 _
o g

%100 - - 50 £
p - 40 &
£ 80 o' £
e [&]
= - 30 5
260 o £
o - 20 o
S 3
g 40 4 S
£ ~ 10 5
N —
£ N -0 g
5 0 ' ' 10 8
[a

2020 2025 2030 2035 2040 2045 2050

I with Subsidy Reform ==@==Percentage reduction of CO2 emission Compared to the 2020

(Yore) al Jlo 4 Caud o955 SLD1 O pudd a0 30 Y 18405

S 5 A L
(MESSAGE) 4.5 ¢ o 5 (ARDL) Lol (5 b Jute 55 o bLoyl 3l o3lizal L anlllas -yl
2 Bp b Gl Pl 09 5 2ol b (gl g sl Sy dond (M55 5SS w3
ﬁ,u&uﬁs.u;@owung.u@u.wlas\;)b;wjﬁjf\)olx1@;)u~s\o|j¢
Sl D3l ASY 5 FI¥ Uslas i 4 Y00 5 Y0¥l 55 G Lol eyl #3lol 05
\RITA v RT-TRPR K o Jujadjéuw‘a\Jnglﬁ,uja6@,,;,;.sﬁ.wf'-
bos 2 & a5 b 2,k 51l &b ~Slol Osds gl Ll 53 G GLOE I S Ao
S an g 55 blasul 65 51 015 o0 G Lol ol Sl i S ST ool Ol e

YeXs b 3 (MESSAGE) 4 6 S Js illas .ol (659 0 (6 j0l pobidos slacs s 555



120 [0 ol 4oliddlgi Dz sl 58 Ol gl 50 &y Dawdids (& 3340l

35 e ) 8 Sl 40337 55557 5 p 4 e IS bt Gl 5SS g (2 JL)
G5 5SS g o5 3 oo 05 andllas 5l 51 ool (slaadl il o T3 (5595 @ Gilae
B p 4,5 e IS 3 o33 10 Uilme )b asb3l 5 Cods Sl Ol et Y0¥ Jlo s bt
PEVEREA R S Ju,;ux,u;,\&@A?w.@\é}gu,wwa\fup@,ﬂ
N i Gl g oS 3 )0 3 s sy 4Gl 5 Billae 5 5 Dlged 4 O]
oyl Bl YO YYD i gty B psd s 53 )5S G ad s e S
s do 5 W 3 VA 4 5 5 4 Ye0r Jl s Wil 5 e claail )L C)Lp\ e C)&.p\ byl
oS oLasl Aas o OLES (Y0¥ +) 055 (ghtnl 4 S (Y400 093 5lgl 53 o S HLas] Ol oo da e
el ol s bl o GalSTTOF i)l PGl L (6 g5k 52 5 TFF i)l ~ Mol 05k (6 525k 2
GBS g 3 s e ocanlily )3 W5 oo 2yl (G5 5SS drm 5 SIS 53 5 a4k
543 el b L5 y5as 2alS (6 2k Ol jae 1y oS HLasl O e 0T s 40 5 Jund
Lol 5 15 ann g 5 e S Sl oslizal slioe  Bitas ¢ o (6551 (la ol 4 g i g
ol b 8 el 53 I S50 Dy g 5> b Sy gl Ll 0393 S8 550 5 S s
230l Dl 8 8 a0 o ol iy 3510 s 4y Ll 5 o 15 5387 IS 3 (651 a0
S5 b $ 0150l 4 (Jg S G BB Desl S 53 iz ja ¢l 46l gl
Sdeddds (65540l 53 pdididon s Jely Sl (6 ST oslatul (B 2ad 415l el o

a5 3 ge 1) 5 5iS G A e

S 9 g Y
bty Hs plaaas )l Q\).BJ u"li“'.’ rjim QIJ}\:)'\W)&.EA ngbdmﬁjs QL.»_;}.»

Aoles S5 5 5 dlin iS prdan gl



Y110 dmio P PR o lad V¥ 0398 /(6oL (8 e Wilinizs (] 145

References

Adom, P. K., & Bekoe, W. (2012). Conditional dynamic forecast of electrical energy
consumption requirements in Ghana by 2020: A comparison of ARDL and
PAM. Energy, 44(1), 367-38.

Aldubyan, M., & Gasim, A. (2021). Energy price reform in Saudi Arabia: Modeling
the economic and environmental impacts and understanding the demand
response. Energy Policy, 148, 111941,

Algunaibet, .M., Pozo, C., Galan-Martin, A., Guillen-Gosalbez, G., (2019).
Quantifying the cost of leaving the Paris Agreement via the integration of life
cycle assessment, energy systems modeling and monetization. Appl. Energy, 242,
588-601.

Al-Zayer, J. and Al-lbrahim, A.A. (1996). Modelling the Impact of Temperature on
Electricity Consumption in the Eastern Province of Saudi Arabia, Journal of
Forecasting, 15(2): 97-106.

Andrew, Robbie M., & Peters, Glen P. (2022). The Global Carbon Project's fossil
Cco2 emissions dataset (2022v27) [Data set]. Zenodo.
https://doi.org/10.5281/zenodo.7215364

Arisoy, I, & Ozturk, I. (2014). Estimating industrial and residential electricity
demand in Turkey: A time varying parameter approach. Energy, 66, 959-964.

Ari, 1., Sari, R., 2017. Differentiation of developed and developing countries for the
Paris Agreement. Energy Strateg. Rev. 18, 175-182.

Aryanpur, V., Fattahi, M., Mamipour, S., Ghahremani, M., Gallachéir, B. O.,
Bazilian, M. D., & Glynn, J. (2022a). How energy subsidy reform can drive the
Iranian power sector towards a low-carbon future. Energy Policy, 169, 113190.

Aryanpur, V., Ghahremani, M., Mamipour, S., Fattahi, M., Gallachéir, B. 0.,
Bazilian, M. D., & Glynn, J. (2022b). Ex-post analysis of energy subsidy removal
through integrated energy systems modelling. Renewable and Sustainable
Energy Reviews, 158, 112116.

Aryanpur, V., & Shafiei, E. (2015). Optimal deployment of renewable electricity
technologies in Iran and implications for emissions reductions. Energy, 91, 882 -
893.

Bajaj, P., Thakur, S., (2022). Carbon dioxide capture and sequestration to achieve
Paris climate targets. Clim. Change, 215-233.

Barbier, E.B., (1997). Introduction to the environmental Kuznets curve special
issue, environment and development. Economic growth and the environment:
whose growth? Whose environment? World Dev. 20, 481-486.



https://doi.org/10.5281/zenodo.7215364

12Y [0 sl 4oliddlei Dz sl 58 Ol gl 50 & p Dawdids (S 3340l

Burniaux, J.M. and Chateau, J., (2014). Greenhouse gases mitigation potential and
economic efficiency of phasing-out fossil fuel subsidies. International
Economics, 140, 71-88.

Chepeliev, M., & van der Mensbrugghe, D. (2020). Global fossil-fuel subsidy
reform and Paris Agreement. Energy Economics, 85, 104598.

Coady, D., Parry, 1., Sears L., Shang, B., (2015). How Large are Global Energy
Subsidies? IMF Working Paper WP/15/105.
http://www.imf.org/external/pubs/cat/longres.aspx?sk=42940.0

Emodi, N. V., Chaiechi, T., & Alam Beg, A. R. (2018). The impact of climate
change on electricity demand in Australia. Energy & Environment, 29(7), 1263-
1297.

Gelan, A. (2018). Economic and environmental impacts of electricity subsidy
reform in Kuwait: A general equilibrium analysis. Energy Policy, 112, 381-398.

Ghadaksaz, H., & Saboohi, Y. (2020). Energy supply transformation pathways in
Iran to reduce GHG emissions in line with the Paris Agreement. Energy Strategy
Reviews, 32, 100541.

Ghorbani, N., Aghahosseini, A., Breyer, C., (2020). Assessment of a cost-optimal
power system fully based on renewable energy for Iran by 2050 — achieving zero
greenhouse gas emissions and overcoming the water crisis. Renew. Energy, 146,
125-148.

Gupta, K., (2017). Do economic and social factors influence the financial
performance of alternative energy firms? Energy Econ. 65, 172-182.

Hafezi, H., & Delfan, M. (2022). Long-Term Forecasting of Iran's Electricity
Demand (A Scenario-Based Approach Using a Combined ARDL and ARIMA
Approach). Iranian Energy Economics, 11(44), 41-71. doi:
10.22054/jiee.2022.70675.1959. (in Persian)

Haghshenas, M., Moayedfar, R., Sharifi, A., & Farahmand, S. (2022). Economic-
environmental consequences of reforming fossil fuel subsidies using RICE model
in the MENA region countries by 2100 horizon. Iranian Journal of Economic
Studies, 10(2), 411-439.

Handayani, K., Anugrah, P., Goembira, F., Overland, 1., Suryadi, B., Swandaru, A.,
(2022). Moving beyond the NDCs: ASEAN pathways to a net-zero emissions
power sector in 2050. Appl. Energy, 311, 118580.

Hor, C. L., Watson, S. J., & Majithia, S. (2005). Analyzing the impact of weather

variables on monthly electricity demand. IEEE transactions on power
systems, 20(4), 2078-2085.

lacobuta, G.I., Brandi, C., Dzebo, A., Duron, S.D.E., (2022). Aligning climate and
sustainable development finance through an SDG lens. The role of development



http://www.imf.org/external/pubs/cat/longres.aspx?sk=42940.0

Y110 dmiao P PR o lad V¥ 0398 /(6oL (8 e ilinizs (] 14A

assistance in implementing the Paris Agreement. Global Environ. Change, 74,
102509.

IEA, (2022). International Energy Agency: world total final consumption by source,
1971-2020, https://www.iea.org/data-and-statistics/charts/world-total-final-
consumption-by-source-1971-2020,

IEA, (2022). International Energy Agency: fossil-fuel subsidies database.
OECD/IEA. http://www.worldenergyoutlook.org/resources/energysubsidies/

IAEA (2007). International Atomic Energy Agency: model for energy supply
strategy alternative and their general environmental impacts, User manual.
Vienna.

IAEA (2007). International Atomic Energy Agency: User's Manual of MESSAGE.
Austria.

IMF (2015). International Monetary Fund: Energy Subsidies Template.
http://www.imf.org/external/np/fad/subsidies

IPCC (2013). Climate change 2013: the physical science basis. Geneva: Inter
govern-mental Panel on Climate Change.

IPCC (2018a). An IPCC Special Report on the impacts of global warming of 1.5°C
above pre-industrial levels and related global greenhouse gas emission pathways.
In: The Context of Strengthening the Global Response to the Threat of Climate
Change, Sustainable Development, and Efforts to Eradicate Poverty. Global
Warming of 1.5-C.

IPCC. (2021). Climate change, the physical science basis. Working Group |
Contribution to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change, A.N. Pirani and S.L. Connors (eds.)]. IPCC, Switzerland, 25.

IPRC (2015). Islamic Parliament Research Center: Expert Opinion on the Paris
Agreement Bill, 10 (1): 1-4. (in Persian)

Jahangirpour, D., & Zibaei, M. (2020). The Role of Agriculture and Renewable
Energy in Meeting the Goals of the Paris Agreement; Case Study: Selected
Countries of MENA Region. Quarterly Energy Economics Review, 16(65), 81-
101. (in Persian)

Jangavar, H., Noorollahi, Y., & Yousefi, H. (2019). Investigate the feasibility of
realizing the goals of reducing greenhouse gas emissions by generating electricity
from renewable sources in Iran. Journal of Renewable and New Energy, 6(2), 62-
70. (in Persian)

Jia, Z., & Lin, B. (2021). The impact of removing cross subsidies in electric power
industry in China: Welfare, economy, and CO2 emission. Energy Policy, 148,
111994,



https://www.iea.org/data-and-statistics/charts/world-total-final-consumption-by-source-1971-2020
https://www.iea.org/data-and-statistics/charts/world-total-final-consumption-by-source-1971-2020
http://www.worldenergyoutlook.org/resources/energysubsidies/
http://www.imf.org/external/np/fad/subsidies

148 [ sl 4oliddlei Dz sl 58 Ol gl 50 & 9 Dowdids (& 3340l

Jiang, H.D., Purohit, P., Liang, Q.M., Dong, K., Liu, L.J., (2022). The cost-benefit
comparisons of China’s and India’s NDCs based on carbon marginal abatement
cost curves. Energy Econ. 109, 105946.

Kaytez, F. (2020). A hybrid approach based on autoregressive integrated moving
average and least-square support vector machine for long-term forecasting of net
electricity consumption. Energy, 197, 117-200.

Lenssen, N., G. Schmidt, J. Hansen, M. Menne, A. Persin, R. Ruedy, and D. Zyss,
(2019). Improvements in the GISTEMP uncertainty model. J. Geophys. Res.
Atmos., 124 (12), 6307-6326.

Li, J., Sun, C., (2018). Towards a low carbon economy by removing fossil fuel
subsidies? China Econ. Rev. 50, 17-33.

Libo, W.U., Zhou, Y., Qian, H., (2022). Global actions under the Paris agreement:
tracing the carbon leakage flow and pursuing countermeasures. Energy Econ.
106, 105804.

Lin, B., Li, A., (2012). Impacts of removing fossil fuel subsidies on China: how
large and how to mitigate? Energy, 44 (1), 741-749.

Liu, W., Mckibbin, W.J., Morris, A.C., Wilcoxen, P.J., (2020). Global economic
and environmental outcomes of the Paris Agreement. Energy Econ., 90, 104838.

Lomborg, B., (2020). Welfare in the 21st century: increasing development, reducing
inequality, the impact of climate change, and the cost of climate policies.
Technol.

Lomborg, B. (2020). Welfare in the 21st century: Increasing development, reducing
inequality, the impact of climate change, and the cost of climate policies.
Technological Forecasting and Social Change, 156, 119981.

Megan-Tian, H., Pan-Mao, Z., (2021). Achieving Paris agreement temperature goals
requires carbon neutrality by middle century with far-reaching transitions in the
whole society. Adv. Clim. Chang. Res. 12, 281-286.

Manzoor, D., & Aryanpur, V. (2018). A Review of Electricity Generation Trends:
Deviation from Optimal Scenario. Economic Growth and Development
Research, 8(30), 67-82. (in Persian)

Murshed, M., Ahmed, R., Kumpamool, C., Bassim, M., & Elheddad, M. (2021).
The effects of regional trade integration and renewable energy transition on
environmental quality: Evidence from South Asian neighbors. Business Strategy
and the Environment, 30(8), 4154-4170.

Nasir, M.A., Canh, N.P., Le, T.N.L., (2021a). Environmental degradation & role of
financialisation, economic development, industrialisation and trade liberalisation.
J. Environ. Manag. 277, 111471.



https://pubs.giss.nasa.gov/abs/le05800h.html

YoV 10 dmiao P PR o lad V¥ 0398 /SOl (8 ke Cilinices (] ¥+

Nejati, M., Salehi, N., & Kavyani Pour, N. (2019). Investigating the economic
Impacts of the Paris Climate Change Agreement on the Iranian
Economy. Journal of Environmental Science Studies, 4(1), 1076-1091. (in
Persian)

Ozdemir, O., Hobbs, B. F., van Hout, M., & Koutstaal, P. R. (2020). Capacity vs

energy subsidies for promoting renewable investment: Benefits and costs for the
EU power market. Energy Policy, 137, 111166.

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds testing approaches to the
analysis of level relationships. Journal of applied econometrics, 16(3), 289-326.

Pishbahar, E., Sani, F., & Ghahremanzadeh, M. (2019). Analyzing the Impact of
Kyoto Protocol and Paris Agreement on CO2 Emissions: Using DiD and PSM
Methods. Journal of Agricultural Economics and Development, 33(3), 221-237.
(in Persian)

Ramirez, J. C., Ortiz-Arango, F., & Rosellon, J. (2021). Impact of Mexico's energy
reform on consumer welfare. Utilities Policy, 70, 101191.

Rentschler, J., Bazilian, M., (2017). Reforming fossil fuel subsidies: drivers,
barriers and the state of progress. Clim. Pol. 17 (7), 891-914.

Ritchie, H., Roser, M., & Rosado, P. (2021). Energy. Published online at

Ourworldindata.org. Retrieved from: ‘https:// ourworldindata.org/energy’
[Online Resource].

Salman, M., Long, X., Wang, G., & Zha, D. (2022). Paris climate agreement and
global environmental efficiency: new evidence from fuzzy regression
discontinuity design. Energy Policy, 168, 113128.

Sanei, B., & Saadat, R. (2014). The impact of dwindling of electricity subsidy on
certain macroeconomic indices, affecting on the production and welfare of
households in Iran, Trend of Economic Research, 20(63-64), 59-86. (in Persian)

Schrattenholzer, L. (1981). The energy supply model MESSAGE. International
Institute for Applied System Analusis, Research Report, 81-31(December).

Tamazian, A., Rao, B.B., (2010). Do economic, financial and institutional
developments matter for environmental degradation? Evidence from transitional
economies. Energy Econ. 32, 137-145.

Tavanir. (2020). Detailed Statistics of Iran’s Electricity Industry, Specially for
Strategic Management. Tehran. (In Persian).

Tavanir. (2021). Energy Balance of 2019. Tehran: Amini, F., Saber Fattahi, L.,

Soleimanpour, P., Gol Ghahramani, N., Shafizadeh, M., Tavanpour, M., Farmad,
M., Goudarzirad, R., & Rezapour, K (In Persian).



Yot O b 4oliddles Cgz sl 10 Of gl 38 @ » Doy (S 3 340l g

Tavanir. (2022). Energy Balance of 2020. Tehran: Amini, F., Saber Fattahi, L.,
Soleimanpour, P., Ghaemi, M., Shafizadeh, M., Tavanpour, M., Goudarzirad, R
(In Persian).

UNFCCC (2018a). United Nations Framework Convention on Climate Change:
Paris Agreement - Status of Ratification.
http://unfccc.int/paris_agreement/items/9444.php

Vine, E. (2012). Adaptation of California’s electricity sector to climate
change. Climatic Change, 111(1), 75-99.

Yin, G., Zhou, L., Duan, M., He, W., & Zhang, P. (2018). Impacts of carbon pricing
and renewable electricity subsidy on direct cost of electricity generation: A case
study of China's provincial power sector. Journal of Cleaner Production, 205,
375-387.

Zhang, S., Yang, F., Liu, C., Chen, X., Tan, X., Zhou, Y., ... & Jiang, W. (2020).
Study on global industrialization and industry emission to achieve the 2 C goal
based on MESSAGE model and LMDI approach. Energies, 13(4), 825.


http://unfccc.int/paris_agreement/items/9444.php

