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Ui 2-3 wnldunslduaznisnaniiuiomaslugied a.d. 2011 - 2021

2.

1.2 AYSIIUIRA

Tt A, 2021 ANUABINIIAYSTTUVIRTILANIANTUNTEAU 918.3 WUAUGNUIANLUAT

(BCM) visoSaway 5.3 ol uiulfH1ui wazaindimudeensinesssuvineuingaiunisal

nmMsunssruinvadhaisalain 19 Fai1wsssuvdteduunamdnududundfyvedanineiidngdiu

MsitaaeNnsesay 24 Tul .6, 2021 FellAtnaAgsnuTNEIULT TUEIUYDINITIAMINYTTTUYH

Tuzuuuy Liquefied Natural Gas (LNG) Tud a.a. 2021 ifisdu 26 BOM (agfisedu 516 BOM) udo

=

Sovay 5.6 Fudunsiiinduiidesigaiunudl a.a. 2015 lnedsenaansgowsnidulsenand

N159A17 LNG iiinfiugangalulan lneiiuaiy 34 BCM laguszimaninisdidi LNG iinduanniign

Tul p.A. 2021 Ap UsemAas1sasgusenvuau lnen1siiuduniisesas 60 Yo 1siiuduilan

TnguwaldunuaeInIskagn sHangsssuvAmlantuged A 2011 - 2021 uwanafagun 2-4
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Ui 2-4 wunldumslduagnswanfingsssuwilugaed a.e. 2011 - 2021
2.1.3 auiiu

wlaniinsldduiuisedu 160.1 EJ indudesas 6 Ineidunisiuduidniosain
T a.a. 2019 wioghdlsidodusssunsliduiuiigaiianiufous aa 2014 Wuduin Tneussme
fiflarudesnsiuiufistuinniianfie Ussmaassusguszevuiuiassemeduie Saandu
¥ouay 70 v9ensifiniusiilan ludrunsnandiufiunuiilud . 2021 shlaniinsuanduiiu
s 440 s TneUssmefindnduivinnigalulanlud e Ussmaassasglssasuiy
fiszeru 85.15 EJ Tnandudndiunnnnitdesas 50 vesnswandiuiiuiilan lnsuuiliuaudesnis

wagnsHanauAulanluyel A, 2011 - 2021 uAARAgUA 2-5
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Ui 2-5 winldunislduaznisnanaufiulugied a.a. 2011 - 2021
2.1.4 WEMUNAUNULALNAIUBEDN

10T a.a. 2021 Flandnsldndamunaunmuuasndsnumadon (dmumdsnu) fsed
39.9 EJ ifinutuandnounti 5.1 £) wiedesaz 15 dulurdavemdsnuiiduuiliunisifiud
undigelud a.a. 2021 FadunamanlunarsUszmalagianzyssmaiiiauindfuasunnly
nEanunaunuiigatulasianizegisbidulsumdlungy OECD Ssvdavomdsnunaunuiifiviina
nslifiutunniianfe ndsuanuasenfinduazandafiuduie 226 Gw lud a.e. 2021
Feusznaiiinsidvlavesnslindinunaunuiie Ussmeansisassussrvuiu Afimsiiutuves
msldndsnunaterfinduasndsuauifesas 36 waz 40 auddu Taswuilduaudeanis
nMIwdsnunaLnuLaEndsumadonialanuazuualiunisads i wd s unawnunasndsau

ymadenanlutisd ad. 2011 - 2021 uansisgul 2-6
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U 2-6 WNLTIAINABIN TN IUVALVULAE WA Uad N lantas LN sEn L

NAIUNABNULAENA I UNFNNTLY9T A.A. 2011 — 2021
2.1.5 ol

1T o 2021 slaniinsuanlndingy 28,470 mseiad-talus (TWh) Wsiuaintneu
ntih¥esay 6.2 Fadunaifintugeaniudad A 2010 Famaudalnilludiuumudt Snsld
NS INUNARNUIINAULaz a1 Rndlunsuanlifinfedesay 10.2 agrelsiniy wuinlul a.a. 2020
wlaniinsldaufiududomamanlunisudaludin Inefidnduisevay 36.0 Wstuaniosas 35.1
SosaunAe MsIsuTIRseray 23 anasinsevas 23.7 1ud 2020 Taswwildunswanlndiismsialan
waz kU LU SRAR AN S UNALNULAE AU BEENINIUYU A.A. 2011 — 2021 fakandly

gﬂ‘ﬁ' 2-7
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Ui 2-7 wnldunsuanliihsawiialantazwunldunmswda i unaunulagndsnumiden

ANttt A.A. 2011 — 2021

2.2 dgarunisalnasaulne
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2,000 - ATSNEARN
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2,156
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500 -
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2561 2562 2563 2564
Year

Ut 2-8 wwltiugaunisalnmsanvosndsaulugasl we. 2561 - 2564

31N518UVIEUNNUANITRIUINTIATYgRARATFIANUaYIA (@a.) wudn Tul we.
2564 Usgmelngudiinelsnsnisasaiulanaasegialneg (GDP) venudiiiosay 1.6 Fegetiy
T w.A. 2563 fianasdieses 6.2 usegdlsfiniy wudl anudesnsndautuiuiivwliuanan

T w.e. 2563 Msovaz 1.0 Inaunisanasveansiduniuiomassosas 5.5 Woa1nshngszuInUed
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[

Tspleidn 19 deralvinA3ginisAunnsnsene W msviemuanditiu (Work From Home) nsdri
Msiunetsmte sawdsnnsussmanedi Wudu luvasiinisldfesssurfuas LNG 1iiady
Yovaz 0.6 Msldauiu/Aanludiiuiudovas 2.7 wavnsoluima s/ g dfiut udesay 11.4
Tudhumssnmmdsnunuin mansamdsniulssmaiuiuaramntneudesss 3.5 Tnauiseendu

[y

ANSHANUINUAU ABUMULEAN NIUFITUBIF LATNAIUIaANaITa8aY 16.6 6.2 1.8 LAy 0.3 MUAINU

(%
=

Tuvugiimsndnanludifistudosas 7.6 dwsunstidn (vs) wdsmuanssssmativn gy
sleflsuiulneunthidesay 8.0 Tnsdasendniidmasionisiiviusarnnsiidnlniianndssme
diouthufsderas 13.2 MsthdnAesssuwinay LNG Wisiuderas 5.9 nsyndnnsusuiiatu
ovar 4.3 warnsudhawuiiufiutudesas 1.0 i s1andoaiimmamdanuressemeluusias

a dy a a =) U 1 dy
¥fatanasiisteazidensana luil
2.2.1 WD Nad

Uszinalnedinnudesnslddnduiomadsdul w.e. 2564 agfiseau 840 siuunsisadeiy
(513 T)) anasforay 3.8 Fulunsanaswasnisldinfudisaguiieuynuiia enviufinatlnsdeumen

[y

wazinue Fuindusesar 6.4 Wag 15.2 mud1au nswantulsenelul wea. 2564 agiisedu

v
o w

1,016 WuurSisasetu (621 TJ) anasdevas 2.1 Ineflunisanawesinduiiee wudy wavyind
p30sly Ai¥osay 2.4 4.9 uay 304 AWEEU daunisuanusTuRe AedlnsEeumar waziasue
FiuFudosay 15 32 uar 128 suddudmiunainduazdioon ogiisedu 35 Wuurdisasiedu
(214 T)) anassevay 22.9 iudaumsﬁaaaﬂﬁ’]ﬁuﬁﬂL%ﬁ]gﬂagjﬁizﬁu 203 Wuudisareiu Wit uSesas 8.9

YALLDYAVBINSIY NARLAZUILIET UG amAsaIUsEwmAnelul WA, 2564 WARIRINISIN 2-1

A19197 2-1 N1TARMIarNITITUIT U oIwalul WA, 2564

e Nuussa/du

. Usuna nsABuLYa (%) Wisudul w.a. 2563
U W.e. 2564
Msly | nswan a9 13 MslY | nswan a9 13
i deoon ddn deoon
LURY 183 213 12 28 -8.7 -4.9 -51.3 22.8
LUUTU 95 q 5 - 1 -16.9 -28.5 - -49.0
ufialggea 91 43 74 - 27 -16.2 0.8 - 31.0
uialwgoa 95 135 134 - - 5.7 5.8 - -
Luu%uﬁuugm - - 0 - - - -
floa 397 464 4 111 -3.8 -2.4 330.1 12.3
dhiufe 0.10 29 ] 060 | 65 15 ] 328.4
‘13;7 ”um%"aaﬁu 31 36 0.25 6 -35.3 -30.4 -90.0 -51.3
fwﬁmm 35 92 1.10 52 15.2 12.8 173.9 14.4
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. Usua nsiABuLUAs (%) Wisuiud wa. 2563
U w.A. 2564 — — - —
Ml | n1swdn s ak] Mg | nse@En a5 a5
Y de@0n Yd deo0n
AnUlsdenses | 195 181 18 6 6.4 3.2 2.9 236
-3.8 -2.1 -22.9

* sunsliiiteduingivlugnamnssudlngiad
2.2.2 MNYEITUVIR

Tl w.a. 2564 UsewAlvelnnudesmnsingsssunAegNsviu 4,395 augnuieivnsie iy
WutuSosay 0.3 lnadumsiinaululssnugravnssuiosas 6.4 sunsdseaniivenadialas luvaed
msldiiendnlniinanassesas 0.1 mslfidudemadugsannssulinseiianasiosas 0.3 uasnisld

[y

Juamdsdmsusosud (NGV) anasseas 19.3 Iuﬁauﬂﬁﬁ“}'mmﬁ”wﬁﬁmwaimﬁqmzLmagjﬁim‘u
4,726 augnuiaiWadeiu Wutuiesay 03 lnaidunisndnaelulszmadesas 68 wazindn
INANUTENASDEAY 32 1AYS18aLLDAVDILULLUNITIAMINIYTITUIR wazwUILUUNT TR

555U RTw@VN I UTU WA, 2561 - 2564 WARARgUT 2-9 Wagm5N7 2-2 AUA1RY

4,000

8 3500 G R
b )/—\ Naﬂiuﬂismﬂ
2 —C)
E% 3,000 -
Py
(7]
©
g 2500
-
d
o 2,000 -
g
>
(O]
° 1,500 -
[°]
e}
& .
@ 1,000 - U1 LNG
S :[ :PﬂﬁS
= 500 ¥ WYndranndieuun
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Uil 2-9 wnldunisdnminasssuAlugel wa. 2561 - 2564
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ASZVSIINAIITU

M990 2-2 LuRlsunslgANss ssuYIRTIEE1Y0

v : SugnuiAiasieTu

U w.el.

2561 2562 2563 2564
g1
nanboldin 2,681 2,794 2,598 2,603
QIANNNTIU 762 759 722 770
qmmmiiu?ﬂmmﬁuaﬁuq 1,014 1,015 909 909
\Fornasdmsusasus (NGV) 220 194 139 112
AaFit) 4,676 4,762 4,368 4,395

2.2.3 enudw/anlug

AUARINSIIaUAY wazdnlud Tud w.e. 2564 agjﬁizﬁu 18,682 Musuigruwintsiufy
(0.78 EJ) Wiotfiududesay 2.4 Tnsudadunsifiutuvesnudesnisaiu fevas 1.0 anmsldly
megeamnssuiiiiut ufesas 10.2 lwvnziinsliiflendnnseualniihanastosar 15.6 Tuduay
Foansanlusiisiudosas 8.4 Fadunsifiutuannslditendnnssualniiwosnisinidondnums
Usewnelng (nlw.) dmsunisdamanuitu/anlua ﬁuawimmﬂmagﬁssﬁu 18,460 WuUFULABULWN
ihifufiu (0.77 £)) ifinufesar 1.9 Tnemsudednlud iindufesas 7.3 Fstlgtunisnananludly
Useimenfunisuanannmiiosusisnzuns nile. sievun Tnsseazdoavosuunltuanudosnislduas

A5 URL/ANLURLARIRINISIN 2-3

aT199 2-3 W ltuanudesnsiduasn1saniauiu/aniug

MY NUHURgUWINENTURY

U U w.a. 2564
Wigunu
2561 2562 2563 2564 .
U w.A. 2563
A15INNY/AUABINTG Wasuulas (%)
A3IANT 19,300 | 17,031 | 18,120 18,460 1.9
- MsHAnANluA 3,756 3,532 3,282 3,523 7.3
sl dhendn« 3,578 3,429 3,282 3,523 7.3
Widlaaanay 178 103 0 0 0
- mMydauiiy 15,544 | 13,499 14,838 14,938 0.7
AMUADINT 19,146 | 17,064 | 18,244 18,682 2.4
- mskdaniud 3,692 3,527 3,367 3,650 8.4
nannszialni 3,510 3,386 3,278 3,528 7.6
RIIGAVEEH] 182 141 89 121 35.6
- msldauiiu 15,454 | 13,536 14,877 15,033 1.0
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atnanuulaune
uaz
A9 IJNaJII TN

LN UWRIIIU

f| U w.f. 2564
Wigunu
2561 2562 2563 2564 -
U W.A. 2563
N153ANY/ANUABINS Waguulas (%)
nannsELaElin (SPP wae IPP) 5,371 5,054 5,287 4,461 -15.6
REAINNIIN 10,083 8,482 9,591 10,572 10.2

2.2.4 N UVALYULAENE S UMATEN (o AT NN IUTR WA SN UVALULAYeY SNYNE 311

T8 .. 2564 Useinalnedinslindsnunaunudisssu 10,527 fusudieuwindsiumu
(0.44 EJ) anas¥esay 14 ersFeuiisuiuifiniiuin lnsuszmelnefidndrunislindanunaunu
Yovay 14.6 Woiflsuiundsnudugainevionun wasmndeulussduendouusamalneiidndu
msliwdsnumaunududdui 2 veanlinrendeusesnussmadulaiide uazdudadiunisly
Sovay 0.8 WeiflsuiuTinanlan dvsulszmalnendanunaunuazgniiunldlu 3 Faguszasd
Usgnoudie Woiddunandeliih Wemasdmiulvianusoulunngnamnssuuasdemaa
dmsunavuds lnsneazideaunliunislindsnunaunuunansdsmnsed 2-¢ luduidsniswan

I ndsunaunueesUssmalnelul w.e. 2564 agfiszdu 12,379 MW Tneaadudndiu

[

[y

Soway 21.37 vaanmsuanininsiunauseina falelnafesiulienumun

A15197 2-4 LulTuAuGRInsIdnasunaLnutazidivinelud w.e. 2580

v « uiuisusinnduiv @dunslddedisuiudemamneiia

U ..

2562 2563 2564 W
sUsuumsly 2580
Fomadunsuaslin 3,239 2,903 3,148 7,298
(18.7) (17.3) (18.6) (26.3)
L%uaL‘W§aﬁm%ﬁﬂ,ﬁmm%auiummmammm 8,525 6,717 5,248 26,901
(24.5) (21.8) (19.1) (39.3)
Fomasdmiunnvuds 2,372 2,377 2,131 4,085
(1.1) (8.0) (1.7) (11.7)
394 14,136 11,997 10,527 38,284
(16.5) (15.5) (14.6) (30.0)
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L)ﬂﬁZMﬁHJW&JGWH

2.2.5 lalsin
T .. 2560 audoanisinTinvesusemelnesiuviaan 190,469 AngTnsdalue (Gwh)

Windusesay 1.8 lnensldlviduluaiosas 45 egluavienaivinssy Tensidiiuiuiosas 5.2

Y 9
'

Mnmsuduiluiianeiifturesnianisdseendifidrdsdeiiutudeiiesmuasvgialaniiugy
Tnslanzguamnssuimaniaslangiiugiu s1usud Sidnnsefind drunsléluiluadEoudnty
Yoway 2.7 vaurfimsldlniluavnssinanasiosas 5.5 ilosannisanunsszuinvedlsaleia 19
finansznustegsiadedenndudl wa. 2563 Usgneufuldiinsenseduanasnissriafanssuma
wswgiadnadsludiounsngeu wa. 2564 Tagshailldfunansenuadadniou Ao gshalsmusy
sassndudn wazdnnians Wudu laglul we. 2564 wudn anudesnsndsiniiggavesssuy
3 M3l ogisedy 31,023 wingdasd (MW) distufesay 22 deifisuiuanusioanewdsiniigsaely
szuu 3 Mstinluneuiin Tudunisudaliiivest w.e. 2564 dnswaalnindawan 209,717 GWh
(73 VSPP) Buifiniuderay 1.8 Tnedinananliinig uasndsnumyuisuiistu luvnsiiniswde
ntianfnesssed dufin/dnlus wesidfuanas ansfinimdsliiammdseuinoudene
Fanfiansaniaidansudaluing 3 mslailul wa. 2564 agjﬁ 50,883 MW o A, Sdma
Andensuanasanfie Seeaz 32 sesawre Ananliiienyusielvg (PP) fosas 31 franlniienyu
e1én (SPP) Fevay 18 fuanliiimeidnunn (VSPP) Fesay 8 uazthudvuandeulniiiainsi1sssme
Yovar 11 Inssazidoavosuuiliunsllifimuseaiasgiauasnisudalnihanidomas

BAFN9 WARIRIMISI9N 2-5 wagguii 2-10 auaeu

A998 2-5 wualsunislaluinseann

Mg : AnginAdalag

U 2564 \Wiguiul 2563
127 2561 2562 2563 2564 Wasuwlas | dadou
(%) (%)
ATITouU 45205 | 49,202 | 52,860 54,290 2.7 29
33119 46,764 | 49,128 | 43,950 41,529 -5.5 22
QNAMNTIY 87,829 | 86,104 | 82,158 86,427 5.2 45
AIUSIVNTUALRIANT
Aeinamils 204 211 204 201 -1.6 0.1
quiLfianIsinens 365 468 417 398 -4.5 0.2
TllsiAngacn 3,255 3,410 3,586 3,794 5.8 2
uq 4,210 4,438 3,872 3,830 1.1 2
39 187,832 | 192,960 | 187,047 190,469 1.8 100
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I Hydro
R P 19%
c I 0 0 18% 18% 17% 9 oil
= I . o 17%
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100,000 .
50,000 1 167% 63% 60% 57% 57% 55% 54%
0
2558 2559 2560 2561 2562 2563 2564
Year

Ui 2-10 winldunisudalwihangendsiagie

2.3 WSIYULARDUNAIAYFADNIANEIIIY

¢ \ ’ Nations Unies
‘\\f‘@ \’/ Conférence sur les Changements Climatiques 2015 ; Nations s

Paris, France

sUi 2-11 msUssuignIAnseueydaaavussnvAiemsiasuwlasanmglionna adei 21

o
[ = o w

wsstutAdeundifgynialanniaslvaiiuaulafe aniizlaniau (Global Warming)
Fadunansznunnnainnsuassiaisaunszan (Green House Gases: GHGs) 39dn130150i59na17
danasionsenumamslInvesdilidinmlanegatnautuluudasl Inggas uaunynusemeiialan
1 U o a d' a' [ o d' 1 1 1 [ = 1 [~ 1

Sududnfiunisiiesudaviwlevieiiadudnisannisuaesieseunsyanegradugusssuniu
AN UALTINUIEN1TAAN19LToUNTEANUDIUTEINA (Intended Nationally Determined
Contributions: INDCs) aelédennasuiia (Paris Agreement) Fudunadnsainnisuszyusgnia

nsaueudnaIanlsEYINATeNTURukUasEn ngionia ale 21 e COP21 dawaluiin
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MMIWAILILLININTEANITUaREANYITIUNTEANNIUNIATASHAZ NS IEMALULAB A9 LU NS
Uszangnmnslondasu (Energy Efficiency) nsdaasun1saanulugnainssunasumyuiey
(Renewable Energy Investment) 2uden1slduaznisiaunnaluladaisuousi (Low-carbon
Technology) tietasannisuassfiiFounszanlildmundmuneiidivualife nsaiuauguwgd
wdgvoslanbiligelufiu 2 esmwaldoauasyaililiiay 1.5 ssmwadeadledouiuron

awva o U d' I~ 1 1 1 1 .:1' a
yAULINYAEINNTIN m‘m‘uﬂismmnLﬂuﬂquaaulmasmmnmamimawuﬂmamwgmmmﬂ
Global greenhouse gas emissions by sector giiEE
This is shown for the year 2016 — global greenhouse gas emissions were 49.4 billion lonnes CO.eq.
Iron ¢ and st e/,

Forestry &
e "///, Land Use
dSte Wa/er“ %)
Chmm(.,/s .
Ind
Cemopt 5.2%

\/\»\ iculture

gf; £\
CF . A ANES N
8Y use in build\"®

&

()/77/77 e”(‘/’ 3

AW
Residential \3\“\(

OurWorldinData.org - Research and data to make progress against the world’s largest problems
5 te Watch. the World Re i jer CC-BY

Ui 2-12 dndunsUaesfingdounszanuumuniagiu (Sector) Tl a.a. 2016
(ﬁm: Climate Watch, the World Resource Institute)

A11U518971UUB4 Climate Watch, the World Resource Institute wu31 Tud A.@.2016
(% [ ! aa ! 6 ) d' a < 2/ 1 [23
aanaesuduniegiuniinisuaseiuseunszanuinian leanilusevay 73.2 vean1sudesine
- 1 1% & v = A < ! A a o w !
Sounszananue sgwailaiangdsnuisdeiluniadiunivnuimdrdgysenisuiledeymd
nswWasuuvasanmgionnia Tulagunuin aranisudalidnduniediuiidinisesnuinsnis
& = ™ = < ) - U v 9 Y a
n1sanfinwiseunseanfiseylu INDCs annfign Mawnsn1TTsurduLasssezeionanauliiin
nswAsuNIUA NG dmSuninsnissseau 09 nsaanistindsnulniihanlsalninduiu
Usedngnmen nsannisUassfineiivuainnssuiunsnandidunasingengg nsatuayuRuie

9ANUUNISIUAL U U UNERULARRannSsuN Lt eI A aadalugi aindanuaseasuaum
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yudimsatduayunmsldnalnsimeansuau (Carbon Pricing) uagluduansn1sseezeny 819 n1sdey
nstindsuguuuln wu ndwulalasiau nsldmelulagdndunaziniiuaisueu (Carbon

Capture and Storage : CCS) Taufensaaasunsldeusudlihvaunususudduniunielu

31N518411989 (International Energy Agency : IEA) wud1 n1sasyulumalulad
mMaiinUszAvBammslindsnunazmaluladafvous sznaneidunisamundnvesniandany
vhlanifletuindeunisivdsuitusunds lnsussifivinnsasmulumeluladfindnazandu
Sovar 40 vesnamuiia Tnsaaddeddiiulszann 8.3 Sudumisganss lunisamuidle
nsmurlszansaimnislindenuluniadiuiididay 019 n1avuds oransfiegorde uas
magaamnssu Taslamzegnaddlumamandnlaiin uenaini IEA fassdiuin msasmuiiionam
UsgAvsamnssanilninagfunsamuiiewannUssaninmuemdanunuisuludadumnnniy
$ovaz 60 winUszua 4 Audrunseyansy lnaidunisamulundsauay (Wind Energy) uas
wasnunaseriindlagianiz Photovoltaic (Solar PV) Uszanm¥esay 75 wazimaeidunisasmu
drnFundeeui (Hydropower) 8g19lsAnu NansENUTIMsUNssruavedsaingelhdalada 19
Tuga¥ a.m. 2020 FendsUusnuost a.a. 2021 dawaliarudesnisldndsurlaninesuanas
Tagiamznslindsiluemsddnnulazningramnssy Tuvaefianudeanislindsaulunie
p¥Feuliingstu FadunauanunsnsmuguuardesfunisunsszualunateUssimadialan
vl nnsdaduldinnsnisaneg denaliAnnsiasuntassuiuunssuiunsnan waAnssumsuslan
s1udeRanssunsdenuaiag Miferdes Fasmulddalunedinilindsnudundn Wwu navuds
iHesndnmafunwesilasasanasnnnitfesas 50 lutasveanisunsszuia Tngnisvuda
assaugldfunanseyuanniian saufenssiunsiiumssenieussna Wudu Tnensidsuunas
yesanudeInslindsnuiliinannisunsszuinddmalinisudesfnsansveulasenladvesian
lngsiuanasUsvanusesas 7 wazdninsamulrianatussuinsesat 18 wazInNanIsAny)
WU MIunsszundsdaansenuseiidsnisnanliimuidadruemdanuiindnaniundes
wazidoindmoadaiunltuanasediann lurasiidnduvesnmslindanuazeinvenesiuedied
Woddny WnedadeRanantnswiudnalaensaazlagdausraguiuumufeinslduagnsHannG Iy

AMeINsaIANARINs AN Tuszeaze1 (load forecast)

281915801 N1sUNIsEUInUeelafaladn 19 deualrusuiunisuassfiga1suau-

laaanled (CO,) dYUUITENNAANALNEITIATINANY INSIZUEIANTI9ATIUNUeU A.A. 2021

Y

argUszimasunduinaniufanssumaasegialaluitlmiaufeuidignnzunadewalviai

Aeansldndsnundugnnglnaifesuns Inedayaann IEA (Global CO, emissions rebounded to

their highest level in history in 2021 - News - [EA) 58431 n15Ua08 CO, 315 bina Uty

AARAAMNTTNERUTSeeay 6 Tul A.A. 2021 Fegendntugiad a.A. 2019 Y389 HNNBUNITUWNS

WU URTIvN55EeE 5 U (WA, 2566 - 2570) YaedTNUUlEUIELATINUNE I

2-15


https://www.iea.org/news/global-co2-emissions-rebounded-to-their-highest-level-in-history-in-2021
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JQHﬁﬁMﬁjowéhdﬁu

52UIAA9 180 a1ufu lag IEA s¥ydn Usuiunisddey CO, Naaduianngnanainnszuiunishy
auiiulunisudandesnuilivasdulugiwiaidingnn Fudunasnguasadiundsuiiiaguly

nnn1pdilan lnganizluusswaaisisasguseavuiy Neuasdauliiiiuauidesas 10

a

TngUsuunsUasearsvaureslsewmeiuAndudndiuannniniesay 5 vesUSuiunisuase CO, 7
dutuialanlud e 2021 viail 1EA Iidniavedeyaiivhaulafe anavudsndufuniadiuiend
USunaunisuaes CO, Tudl e, 2021 Samssiniiszsunisuass CO, Tutheounsunsszuin Judy
naaneenvsusudliii (Bv) iugduegiannlud a.a 2021 Ineusemiss MarkLines wuin
108 a6 2021 Talananunsavie BV 1dunnis 4.6 rudu Faduadusnitsnugenuis BV wwemi

salausansieanuelut) a.A. 2021 9 3.1 aufy

United Nations AR \ UNGLIMA
&
Climate Change B o GONFERENCE UK 2021

IN PARTNERSHIP WITH ITALY

5UT 2-13 mMsUssusgniAnseveydyavussrmnAivinensidsuiUaaningleine adeil 26

meanun1sainsUaey GHG uay CO, ﬁﬂé’uu'uﬁuqa%uasmﬁﬁaazﬁw SayBnasinionds
Mnanunsainsunsszuinvedlsandelifalain 19 adnane shlansanduunlinuddsenis
fﬁ’wLﬁumiﬁluwumwgﬁamu@'ﬁ’umi@LLaNaﬂizmﬂuaamﬁsmuﬂmaquﬁmmﬁ Fadudszifiud
ddgigiiilanumiedu lunsussguiznAnsoueydyyranussnmaindenmaiudsuulas
anmgilonne asleil 26 (COP 26) n3anaElng Usemeansngetandng Lﬁa@auwz]ﬂ%mau A.A. 2021
Tagluiiszaudimsmeunsdennassinfuvessemeaingg Tuszguilisonin Glasgow Climate Pact
Tnefiuszifuii3gndldsiumie 017 nmsenseduidivuneiiioufudss Nationally Determined
Contributions: NDCs TnefiuszyanauslyiusazUszmamsifiudmanefiieadesiunsuasuuas
anmnfonalivimetu st mvuaLLImIanIsan GHG wiouisuuamsnsatiuayuymansi
Long-term Climate Finance fithwrldatuayu Tnglunsussuadsiliitoasui ynusumasads

Uszalnemsiinisusuandmunenisanieiseunszaniinseiu lnedmuadudmunenneg 5 Y
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Welianunsndinsgrinmuluseaulanls wenani ndwinusasysemainuuinaluugofnan
farosinsenuteyansululuguiuu Biennial Transparency Report 3asigauaulusilann
2 U lndeasenudoyasiag 019 nMsaniigisaunszan nsvdesfingiseunszan nalnniskui

Igsunsaiuauu (Jusiu

NAvdssUsEUAINE1 nudmaneUsEmaATINEIeed nsiundsulduangaiduie
Fuindeunisannisudes GHG saufia CO, Llelriussguimuisanumdunatimisniiveu uaz
nsUses GHG qnaifurud ielugiivunsgeanfonisaiuauaungilanlailiAy 1.5°C aw
TannaIl13a M1UT189URTUAIEAVRIE TN NUNRINUNALNUETENI1UTEINA (Intemnational
Renewable Energy Agency: IRENA) 393 World Energy Transition Outlook 2022 : 1.5°C Partway
sovhnsilanazussadmnedanariunsudsuiuglanuisnsldwihindranndsnunauny
FomAsnnsuouii uagnisifindszAnsainnisndeuaznislindsnuiofudafeddyian
1ng IRENA laasendn minlanazussgidmanenisauaueamniilanldliiiy 1.5°C desinisanas
993n13Ua08 CO, auvalanfisedy 37 Anzdumsuaulneanled (GtCO,) aelud A.a. 2050 @4
nsanasesnsUasy CO, 1 aziinTuldn 6 malulad/wuims Ussnoudae

1) waluladnswdauaznslinganulifinannnwdsnunaunuvdendsaumaden
(Renewables)

2) waluladnsiinyssavsnmenundseu (Enerey Efficiency)

3) nMswAsusnusngnsldmdsnulaih (Electrification)

4) waluladeundsnulslasauazmaluladfiieidos (Hydrogen)

5) walulagsyuu CCS Tulssluihauaa (BECCS)

6) waluladszuu CCS Tunimgnamnssu (CCS)

lngusazuwmlngnussidiudnenmnisannisides CO, lnsileasiduaduandlugui 2-14

RE based CO,
removals (BECCS)

14%

//'
36.9

Gt CO2

0,
FF based CO, 25% Renewables

capture and
storage (CCS) D% /

Hydrogen 10%

25% Energy efficiency
Electrification 20%

Uil 2-14 raUsziliudSinanisannistasy CO, /1y 6 wialulaglud a.a. 2050
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33U 2-14 wudn waluladdawasienisannisiasy CO, unfianae walulad
A1SNARLALNNTINAIUINHNNENIINNAITUNALNUNITBNEIIUNIWTBN (Renewables) TagAn
I3 gj [ 5 ddyd I d' o 1 a
Ju 1 Tu 4 vemivue dsuwmalulagiielunalniddgdenisussaidmnenisaiuauaungl
lanldliiAy 1.5°C st Tudagdunudndunuveamalulagfindniuuilduiianategiawin 919
AUNUNISHAALNTH1970 solar PV anasUsvunusesay 85, concentrated solar power (CSP) anas
S98aY 68 NANUANUUTYEIANAISREAY 56 WATNANUANURNIUNIanAISaYaY 48 Waiaunul
A.f. 2010 sewnil nsldnalulagdmsumsndalniihanndanunaunuvsendenuniuienisde

) a v

JugasudurauuImianisaanisidey CO, lunAndsuremale ) Useimanilan uagn1saamu

q
¥ £% '

AulNTUeg TNl YNNI UL LD T 1IAINAIIUIIN N AT NNA UL AN UUN1EUFIIN
L3 ! [ a a a ¥ a a a
anun1sainsungsruiavedhidalada 19 Adaaty uananaANSWERIWTWEY nsiiuUsEansam
Y v A 2 A = v Ao ° v ! s
v slindanudedusnnisdadenianuddgysensussgidmunenisanmsvenlunmsinvedan
Jagtulivanswalulagngniiunly wu n1susudsuunldndenului nsléemdrisuous
wieUsIAaInAIsueu 19 talasiaw Wudu visdl IRENA Tevinnshinauminufvnituasyseidiu
Anenmvesmalulagnieg lutagtuuazlul a.a. 2050 Ndwadenisussaidmuienisaiuny

gamgilanlaflifiAn 1.5°C fauanslugud 2-15
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Indicators | Recent years 20502 Off / On track
v v
ELECTRIFICATION WITH RENEWABLES
Share of 1
renewables in \_|
electricity 262\ 90 ' 1'
generation
Addition of 2
renewable 264 G 836 Gar o '
energy b b L ,
technologies LT 3 EE ok
il
Annual solar ]‘ZBEW" 44 & ‘.
PV additions . '\
Annual wind 115 GWAT a 248 GWAT -
energy r '
additions . .
5
vl Investment 03 usp
= needs for RE trllionfyr 1uso "1'
o generation trillondr
2 .
=
g DIRECT RENEWABLES IN END USES
w
& Share of &
are of
renewables in 16? 79 ATy
final energy
consumption '\.
1 -
Solar thermal 25|mH|nan 165 million mAT ‘.
collector area '\
u
) 8
Modern 18u 58e
bioenergy " '
consumption ‘ ‘
9
Geothermal 0.9 4 A~
consumption = & '\
4 .
District heat 04s o 138 -
generation - &
buildings ﬁ l\
Energy m >
intensity
improvement 1255 ’ 1'
Investment needs 2 '
for energy 03 v "\
sfficiency trillonyr
I
Indicators | Recent years 20502 Off / On track
v v
Share of direct 13)
e\ec}ricwty in 21 50 ,‘1'
final energy
E consumption i
=
& passenger Tty 0 147 i
i electric cars "
= on the road .\
=
5 '
=) Investments needs 15
w for charging ATy
'"f’aSt";ché‘\f'.’.i 2 uso billonsr ™.
el 08u 6l4m -
Clean hydrogen S
preduction .\'
- =
E 17)
Investment
9 needs for clean ATy
e 0
= hydrogen '\
o infrastructure
>
= 18)
Clean
hydrogen 3B "
consumption - 0 .\.
industry
ccs 004 9 3.4 cioorcapt
w L B captured/yr
o to abate G0k captured/yr ‘.
o emissions in .\
g industry
S
BECCS and 0001 ™ 50
< A 2
3 Oths’réégg:st‘ﬁ (GICO: captured/yr) GICOs captured/yr .‘\'
o industry | | 11 ][]

Uil 2-15 AuAunwazUsediudnenmusawaluladsie Tl a.a. 2050
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nndeyadrsdunui uiflunansq maluladfivisannisudes GHG saufa CO, Tuanliiy
Addulunane s Yssnalagamzluusamediimuud uimnueslunmsudiendwdlnaan
Hvnediseld fafudieliussqimnessnfidgslinelul aa. 2050 nstwuadimngliiana
Snsidanuieatunisiauimaluladiiedisan CO, aelud a.e. 2030 oidudsdfiddyfinate
Usemadoussiidunsifioliifinnsideuinudundsnuegadniau Tne IRENA Tiuseduinded
wusemedesiuiunisegnassiuniglud . 2030 Ussneude 3 Ussdiusareluil
1) innsudnlilianndanunaunuuazndsnumadendudesas 65 nelud a.e.
2030 Tnefisasdensiil
~diunisndaliiiaanndesuanvuwella 3,000 GW niediuTuuszunn 4 win
dewieuiud a.a. 2020
~diunsudnlndanndsvanuenyieils 380 GW nieifindulszana 11 wi
dewieuiud a.a. 2020
~fiunisAnfeszuy Solar PV 5,200 GW nieriuduuszana 7 windleweuiud
A.A. 2020
- dunseasliin g 1,500 GW vidaiurulsvanadenay 30 Wewleufud
A.A. 2020
- Lﬁumiwémh\lﬁ'ﬁnﬂwé’amumLmugULLwﬁuﬂ 750 GW videiiuduuszana 6 wi
dlewfieuiud a.a. 2020
2) iindndrumdsnulnidmiundanuduantieaniesas 21 Wudosar 30 Taiadiy
Usvavisnmasaadedldlnihunntu 2.5 wh anelud e 2030 Tnefiseasidendail
- umslindanulwitlunaadiulagamegnipuuds
- Ufuusanasgiumsussndandsnuuaznnsuiutganslindsanuennsided v
Tisendandsauunnty
- U%’ULﬂﬁaugﬂmeaaﬂszmumimam U%’ULU"Sauaamﬁmaﬂsqmuqmmmﬁﬂﬁ
ANTEUENITVUAY TINRNMENNITATEIAIMY LU TRWINIAGAAIMNTTY
3) Wumslindsnunaunulunirgumnudfisduandesas 12 1l aa. 2019 Hudosas 19
0l A, 2030 nefiseasdeadsioluil
- dnslawaseuanlalasiauegsioy 19 EJ aelud a.a. 2030
- fimslindanudanin swdaialdluasdailunagpamnssuegiaion 25 £)
vseiinTy 2.5 whiledleuful A, 2019
_ fmsldndinuaseniing wazanudouldianlunisnananudouivdudu 60 )

PIDNTU 1.3 widlesieunut a.e. 2019
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- Wiydndunisitaemasinninluniavudsiutuainsesay 3 Tud a.a. 2019 Wu
Sesay 13 Tud A.6. 2030
- Windndiunisly Biojet Wudesay 20 Tud a.a. 2030

(%
Y o a

el Wedniunsasnandisiunainisudes CO, axdiwuilduasiauandluzun 2-16

2018 2030
Emissions —
(GtCO2)
40 40
[ ]
30— S Rapid phase out of 30
coal power and expansion
of renewable power
20 2018 - 2030
o \-
0 G QLSO
-10
@ Process and Energy conservation Hydrogen and its
non-energy and efficiency derivatives
Natural gas Renewables .
® o 9 (power and direct uses) @ ccsinindustry
i
Electrification of end BECCS and other carbon
@® cCoal uses (direct) removal measures

Ui 2-16 N1sanasveINIsUasy CO, 91nT A.e. 2018 fsU A.A. 2030

wana Nl AenaIn1suseyn COP 26 Uszmasingg laeanuuanaviniilunisenszaunisan
nsUdesfinwisounseantas CO, vadusazUsemalazUsen1aginIafazussaid manenisudaes

& a a g ¢ v d' = a % ] PP a
ﬂquLﬁaUﬂigﬁ]ﬂQWﬁLﬂu@ua@ﬂLLam\‘ﬂ,ug‘UVl 2-17 F3UNUNTATNATDUAINUIIUUDVINTECAUNINALLAY

wymaeduiedeunsusIaivinenisaananseuvein1izlaniou duteluil
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By What Year Have Countries Pledged to Reach Net-Zero Emissions?

Already
Achieved 2030 2035 2040 2045 2050 2053 2060 2070
 Germany | eni [India |
: [ Kazaktn |
i [ 2 half of
2 century
. 3 Sii Lanka
[Dommcan hepubic [ Nawn |
New Zealand
Several design choices impact the rigor of these targets.
Read our paper Designing and Communicating Net-Zero Targets Ireland Seycl
. . ands
- WORLD RESOURCES INSTITUTE

sU#l 2-17 Faaan1sussgnsUaseinmseunszangvdilugudainnsussau COP 26

Uszmassisudgussvuiunasussmasnigonsndauiulsemaiudes faiFeunsan
inndususiv 1 way 2 vedanaugsu Wnvidennaduniszenseiuanusiusioniniaielin
aoaszmavssqimnensdnugaumailanlilifgaiuiu 15 ssmwadeamudennasuda ng
WepUsamAdiureuiiazsiiunusuiumeldnseunnusausie fil
1) Ms3nvinseuselsutatsAu (regulatory framework) LﬁaaﬁumwmsgﬂuﬁwuﬁﬁLLmé’amﬁ
AefeafieannisUaesfnmieunsyanlivduasanieslud a.e. 2030

2) snszAuTamuaInInvesnsasuElugnslindanuazon

3) nsziuauTNilofifvatesiuiasugAanyuisu (drcular economy) 817 n1sld
Uselgytianunaanaasnumyu sy

4) Waurn1sdmalulaganduarsueuunly wiu CCUS wagn1sanidueinialaenss (direct

air capture)

wHUUfURTIvMTYeE 5 U (W 2566 — 2570) vesdineuulouionazuaundeny  IRaa
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5Ufl 2-18 w1 Xie Zhenhua JunuiiiAwauanIneINIAvesdy nauanigadusesniusiuile

nsanansEnUAUMsURsuLUaEn oI AsEnI MU sEmAasssTUsEN sUIULAEUSEINA

GYELRIMERY

Useinaduedadunislulszmafivdes fuiFeunsvangaududufuamvosanses
nFusavansgowsni isenadmnenisuaesiwsounszanilugud (Net Zero Emission)
melut A 2070 W1 5 qﬁnﬁmasﬂ%ﬁa (1) Low carbon Energy (2) Green Mobility (3) Decarbonization of
Energy-Incentive Industries (4) Green Building, Infrastructure and Cities W@ e (5) Sustainable

Agriculture ¥an31NUTTI891U37 46 Useinaiid1siuusean Casusewmanndouidisay laun

a

dulailige HAUUU uardenlyd) asuluamnunnasitdmenisidsuriuainmsidauiiulugln

'
= a o

NNANIINNAIIUALD1A (Coal to Clean Power Transition Agreement) Tngtonnasfinaniaziing

uniulilssinanasuusasginisaselssliiauiiu suufsyiniseenlueyginasielssauliin

Y a i3

duiulni sudsndnsoswinglngredanuinnit 30 Ysewenalan leussglennassauiulunig

=3

nansunisldemeudivasesafivilugue (Zero-emission Vehicles) aanndasiuidmsngniy

A I

Tannasln3a nanfe NnUssmAIzdesnuiuesnuleuglisenuesaeudlnilunaimdusoeudi

(%

Uaoeuafiwduaudnamuanielud a.a. 2040 wieliiul a.e. 2035 dmsudszmanduguiisiu

Q@ﬁ’]ﬁﬂiifﬂﬂ?ﬂﬂﬂﬁ
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2.4 ATNSIUUTIUIYATUNAIUS18UTLNA

2.4.1 UseinAans19818413n35 (United Kingdom)

UK territorial greenhouse gas emissions, 1990-2021

900 6%
2 800 \ 4%
2 700 2%
E __ 600 0%
)
% &' 500 2%
L™}
g £ 400 i -4%
=

— 0,
_g 300 -6%
g 200 -8%
G 100 -10%

D I T T | 1 T T _12%

1990 1995 2000 2005 2010 2015 2020
Ul 2-19 n1sUdesinuIounsyanvesUssmAans Mo 1IN A.A. 1990 - 2021

15U 2-19 uansuunlifunisudesfinudeunszanvesusemaansivenandns sl
nsUasefngiaaunszan (Greenhouse gases: GHGs) anasmausd A.A. 1900 oehslsiay Tl A, 2021
UszimAansivorandnsnduinisuaes GHGs Windudszunadesas 4.7 Insandunisides
asuaulasenles (CO,) ifistudoras 6.3 Inunanisvudwnanuudaduniaasugiandndiing
fiuTuresnisuaes O, andufosas 10 Welsuiud a.r. 2020 seannsHeunateuInsnis
N1991AANISIAUN AN RAIIINADIUNITANITUNITEUIAVRILITalATA 19 Tuulldy
faunsaarunule WiliswasidenveenisUdey CO, INAIUATEFAA19 VOIUTLNAGNIY
ANINTUARNIT IS 2-6

Myl 2-6 AP EATRINTIUaRY CO, MNNIALATEEAA VosUsemAanswo1anIns il A.e. 2021

AALATEFAD Ysununsuday anunisal ulgunedfayiteseg
CO, (AuAu) n1sUase CO, A1saNAISUBU
Aswaalnin 80.7 - wwildunsdaey CO, - iudndiureanislingany
(WuTuesay 3.3) naansuaalnives | neunuluniswdnli

Useinransiwenandnsd | Usznousie wunisuaalndihein
wultufianaadunaun WaMuaNUeNYeila 40 GW
nmsaeldanuiu @n | nelul A 2030 Sausadis
Sovay 65.3 Tul A.a. drdruremdinunaunusindy

1990 widesesay 2.9) 11 | Tunisuaabuldln

Wudanasfiazeaindu - USENAENTITDIUNINTILHARN
WU ANYETTUIR INA N NI UL DINNIUA
TuARYSLATNANIY Aeludl a.d. 2035

NALNY 5LV LY
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NALATEFN YSununisuday a01un13al ulguedfayiteseg
CO, (Aunu) n1sUase CO, N15aNANSUBY
weluladiitei
UszaAnNSNINUBINTHER
STk
Yuds 107.5 - M3Uasy CO, Tuna - UseimnAansvenaninsasnenvie
(induSosaz 10) vudmsunAntugeasly | sosudiilfidemameataniely
U f.p1. 2007 wazdl U p.a. 2030 waznelud a.e.
wnliianas Wosnms | 2035 sasusdynAuuuviosniy
Wansaeudlmifdinigld | avdeafusoediilivdesemiveu
Wowmadiiusyavsam (zero emission)
qqsﬁu sdaUszina - Iassaulszanal 350 - 1,000 a1
AVIIYIUNINTINT UauAn U Automotive
UIMsdnnsszuuvudsil | Transformation Fund Lileaiiusyu
sl ymesasi TAnnsasL s umalulad
anas Tavadaiesl gugudlifinsndegsied
Ussrmuldvudsensisay | Aendes
Nty - Wasusavudsans sy
gUsUALNTHI 4,000 AU SE
fiaunlassasisfiuguiiososy
nswWasuruAnTy
- Yfuwdsuszuvrudanesadu
grupunlninglu a.e. 2050
- jafudihdudnanedosdu
filidesuafivvadlan
QAFMNTTU 65.1 - madfiuduesimsden CO, | - gdldbiRnmsanmsUdenmsuetily

(Winvusasay 5.9)

00 A, 2021 Hatanan
MSNAUALTUAINTTUING
qmmmmﬁumﬂﬁu MEVaY
AONUMSANSUNS SEUW
youtolsalein 19
PARENEASEERRE 83T GDP

ey
Y

MARAFNANTIUATLATINT UK
Emission Trading Scheme (UK ETS)

- fiunnsAndssyuu CCUS Tag
Ussifluhanansannduansueuls
20 - 30 anusuAsuaulneanlyn

sio U nelud a.a. 2030
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2.4.2 UszimAan3geLaisna (United State of America)

0%

-10%

26-28% BELOW 2005
-20%

T . 17% BELOW 2005 . LEVELS IN 2025
8 LEVELS IN 2020 \ 0%
L Y
w
s X \ [ 50-52% BELOW 2005 -40%
S N | LEVELSIN 2030
> - 50%
=23
- -
2 =8 HISTORIC EMISSIONS = a -60%
K] =
2. A 17% BELOW 2005 LEVELS IN 2020 N 70%
E -8 U.S. PROJECTED EMISSIONS UNDER 2025 TARGET N
-80%
’ -8 U.S. PROJECTED EMISSIONS UNDER 2030 TARGET N \
-» U.S. PROJECTED EMISSIONS UNDER 2050 GOAL I -H0%
Net-Zero

e

2050

| IN2050 | -100%

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045
Uil 220 M3UaeeiwiEaunszanvesUssmAaTs g3 3T el A.A. 1990 - 2021 wazn1sUszaanIg

TRt a.d. 2022 — 2050

N3UT 2-20 WU Ussnmansgeiinfuuiliunisnisudos GHGs anaswiaudtd e 2005
Taglud a.a. 2020 fin1sUdos GHGs 1 5,222 &uduariusulaeenladifieurii GsiniUikun
Uszannuferar 11 dadunamnainnisunsssuinveshialaia 19 dmaserudeanisndsnulu
MAdILenen anas SadsnsUiuAsumslidomasaiveugs 00 dufiulugidemdnisuaus
viendnunaunuiiintuegwienios uonanivssmaanizowiniiiuuuleueiiiodsgnisudes
GHGs 1ugud (Net-zero emission) lu 5 UssduddeuiSnin Five Key Transformations Ussnaugie
1. msanarsvaulunianisudnlnil (Decarbonize Electricity) lnatsslilAnn1snan
lfhanndanuazen sainndsnuuasenfinduazndsuan TnedaudldiAnnisudalniein
wsuazemauanelul a. 2035 ifleatuayuNIsUTIq net zero emission melut A 2050
2. nMsuuAsuanldlniuazdoindeazenn (Electrified End Uses and Switch to
Other Clean) Tneiulassadrsiugruiuaeddliivssansamiiiesossuanudeanisiniily
nnnIALAsEgiaTNisnIALdsuonaniinis funmsdasduresdemadunisanlnilagl
arwddrestemasiunamnensuey 01 lelasau sudmdsumaunuiiuiy
3. ann1sldnasaudilaisndu (Cut Energy Waste) wWaiuwaluladuazuinnssusiiy
UsrAvFuasnislindanusii life cycle fauiniamananaudsnisidnlunnniaurssgia
4. ann1sUseefimu saudsiindudilild CO, (Reduce Methane and Other Non

CO, Emission) 48310 CO, wdArwuinduq Tu GHGs 19 Ty lalaswealsarsuau (HFCs)
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lupSasonlosdrudmanannzlandouduiu Tnanuin Aefimududedfyiidmananisiiia
sumgfivedlaniiou 1 °C Mewnil YsswmaansgowiniFeduuimienisanfine GHGs nnaiaiiie
u33gn13.0u Net Zero Emission nelul a.a. 2050

5. WuTaaauaiuisalunisinda CO, (Scale up CO, Removal) UsenAansgoaLsn,
fluurAnfiannantsuim CO, uenmileainnisuassanunaddduasunananngsaungds &9
nsdaasulfannanssnuainanylandeusududesanusuna CO, 9nduussenne lnanisld

walulad CCUS sauviavenanraainiAuaIsuaukaziiukuInianisitasveulasanlanluly

Uselgailuauinm

maefl 2.7 MazBunvasnsUass CO, NEIUATYENRGY YasUszmpanigownilud a.a. 2020

AMALATEFND Ysuunisudes anun1sal ulsunedndryiiteyjsgnisan
CO, (AuAu) n1suaee CO, ASuBu
nsuaalnin 1,439.0 - gtuseansgosim | - dadmaneliAansuaalaihla
wanlvilTaeliTomas Usimannisuantdesasuau
WoaRauszanauseas 60 melud aa. 2035 Tnsifiadadou
- TuewaragdimsUiudeu nsudalnihainuaseing uaz
maldduidumaaelin | an vnueiidsasnsldlsdain
Dutomdmsueush o Tundes
AETIY AN 3971 - fimsfinseszuu ccus Tulssluih
VIR Alfidomamleada
- asusnumeluladiitelfiuniny
ameuvasszutlnihitassuy
WUES 1,576.7 - mevuddadunafiiing | - dadliAnnsue BV dmdu
Udes CO, uniian ddlu | nausnsudvunadn litiosndy
Uagdunuinssuvvudewes | Sosay 50 anelul 2030
Useneanigoninagld | - awmululassaisfiugiuitesessu
Aewdsmnweadaunnnt | naAsusiugssuuvudedily
Fowaz 90 \Hondsazen
2AAINNTIN 1,175.8 -CO, fmnmPgrevngm | - WiisdszdvBnmnslindaanlu
sl o AIAYAFINNTTY
woeaiosdnemsou - isannmanmsusunaen Life
sevadwdntasitadiod | cycle Gudn
IeanUfisened anns - gdlashesnpsmamend sty
HEPEA W) megeEvnTIMEiMRARGIEIY
CCUS uasitmniuieldiomas
Unemnasuau o7 lelesiau
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2.4.3 ‘Lli:mﬂiﬁﬂiu (Japan)

Emissions

(Billion tj-foz &q.) 1,408 Mt
14| T38TME 4 395 e 1396 Mt £
' 1 1,360 Mt 1,354 Mt 1,359 Mt 1,149 Mt
— S — [-5.1% from FY2019]
1,322 Mt 1321 Mt 1,304 Mt (-18.4% from FY2013)
i — 113§MT — 1,291 Mt (-16.8% from FY2005)
13 71 1,275 Mt —
] 1,250 Mt 1,247 Mt
] 121 Mt
1.2 ]
1.1
10—
1
1990/ 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
(Fiscal year)

3Uf 221 msvdesfiFeunsranvesUsmaduszwingd a.a 1990 - 2020

U 221 wanauunlfunsudesfinnSounszanvesussmadiuseningd a.a. 1990 - 2020
Tnanuin Tl a.d. 2020 msﬂa'aaﬁwlﬁ%auﬂﬁmﬂimmma@ﬂuagj‘ﬁ 1,149 Uy Wguwmn
msvalaeanlys lnauussaniduainningaamnssuiosas 36.5 n1pvudidosas 19.1 A1AFSAa
Yoway 19.1 nafiegorde Sevay 17.3 uaznandsnuiosas 8.0 FsmnfiansandIeuiiteudivd
A.f. 2019 Wui anasieray 5.1 uieUszanm 62 dudu suitanfueulasenled Feioilu
nsanasiuingaidulsziannsal Wunasainanudosnisndanuiianas Tnslanizegredsly
ANAYAAIMNTTULATAIATUAS LB991NNIATNIINTIIAANITAUNIILEEAMEIATYEAR AN
yhunannsszunventehialain 19 SuravessmadUulidduinesussanisudes GHG av’
Gugudnelul ae. 2050 Inefiimuneusniie n1sannisuaes GHG Sesaz 46 nelud a.a. 2030
Sloifeutul A 2013 il ulsuisuwazuinsnisiiioannisudes GHG vasUszmadyuuand

AIP15199 2-8

M3eil 2-8 S18azBunveINsUasy CO, ANEIULATEEAIRNY VasUsEIAdUu

NALATEFNI Usanunisuday d0unisal ulsureddnyiinesjsgnisan
CO, (Aunu) nsuaee CO, ASUDU
n1suAR AN 776 - Yagudsswmeadgiuiany | - Wiiudadiunisudalniiann

i leedndusasas 88

- emsuan T idndu

asUaee CO, Andusas

Walnaaweazaly nFunawnuudesay 22 -
NAIUAANIUNITHER 24 31nSeway 15 Tl 2016 way

AULRUNTAanN1SUaRE TS DU

N3raNsze1IvesEINA U

AMVUATING I UMWDY
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NALATEFN Usanunisudey danunisal ulsuredfnyiesjignisan
CO, (Aunu) asudey CO, ASUDY
ag 7.5 vesn1slase CO, nanedu “uwaamdsundnd
yosdjtulud a.a. 2020 ffuns” Tuewan
- andndiunslanuiunIsHan
nhaindevay 32 wdesouas
26
- duasulrdnslandsnuisan
Asue 019 Lelasiau uay
woulandle Tuniswaalniin
- daasuldinslseuu ccus Tu
Tsdlwihdemaieada
Yuda 185 - Usseudugingu - fathmnedugdsoonsusud
gpemmsseuiuendy | Tdhidulinssedandenly
gmmswﬁmmuauﬁﬁﬁﬁm svefulan sewenenaiseny
vadlan lngennesosun susiildlelasaunazuonluniy
Vil a.e. 2020 Dudomnds
gORUETORUA U Al - ALESUATHAILINISIINE S
drndu ez 37 1wl elnsiou wasidonds
- memudaaon CO,2064m | Fanmmaunuidemaieada
durioAnduferas 18ves | dwiuiedesdu wariSolfuayns
myuany CO, lausaues
GUu eesesas 86 3nan
AN UL UA UL
BLERVGEREY 353 - diusgavsamnsTingdsan uag

aamsgegdenasnulunanisnén
- Nauunalulagieann1sUdsy

CO, Tadamsth Co, My

o '3

HARAUIIIALIRINGRAMNTTY

= 13

YUBLUUA

Y

thnduluduansiau
dm3undnnsiviindy

- dmfugnavnTsifioensAL
Souganhanuaunsavensly
nasulnin avatuayulily
lalasiau synthetic methane
wardnadudomadunsude

AMUSDU
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2.4.4. Uszanaan515au35aealys (Singapore)

60.00

__50.00
Q
~
0
Y 40.00
c
S 30.00
1]
A
£
i 20.00
O
T
U}
10.00
0.00
O = o N = 1 W M~OWW MO =& M = LV WM~ O O = WM< W WM~ 0O
O O OO OOy Oy OO O OO DD OO0 0o o0 A ™A d ™A A A 9 A o
O O OO OO0 00 0000000000000 OO0
™ = = A A Al A A AN AN NN AN N AN AN NN N NN SN S8 S8 (8 N S (N

Uil 2-22 nsUdesiIaunsyanvosUsemadenlussenined a.a. 1990 - 2019

UM 222 uamawnlifumsudesfnaEeunssanvesUsemadenlusszmingd a.a. 1990 - 2019
Taowuin Tud aa. 2019 Uszmadsalusiinisudes GHG 71 51.6 wsuiisuwivmsuesulasenled
Inauvsoanidunianisudnlniihfesas 39.2 nragpavnssusesas 45.1 wazniavudiiosay 13.8
faiasalUsUsEneiin1sUdes GHG awiintugeaniisedu 65 druduiisuminaivoulaeenled

IS 1

el a6 2030 wagvaandaanandnlusaviignyanglunisannisUdaes GHG auvie 33 dusiu
Feuwhensuaulasenled ieussgniadu zero emission melurtmdsmesmmssud 21 iWesussme
dsalusiinslinnsnsiidmaronisannisudos GHG ogiliodndny 019 nsmuguUIInaIsaeUs
Tutsewe sumialimsuiuvasunsifdomddunasdalifitnmirdunaduiwsssmd ddodu
Fowmdsnleadafiavenunniianisfosaz 95 il Useinadealusiuleveuazuimsnisiioan

N15Ua08 GHG ¥89UsenAaenlusAakandlun1s1en 2-9

M5l 2-9 PazBuRveINIsUaey CO, INENUATYFNAA1 VoIUsTNARIALUS

AALATYIND Yiununisudae aaunsal ulsuredrnyiilessgnisan
CO, (@) n1sUase CO, ASUBY
n1suAR AN 20.2 - Usginadenlusly AIUNIAULNY Singapore
Arasssurifudemas Green Plan 2030 Tnefidnud

pantunisnaalniln Inelud | nerteatun1ANaIuD

A 2019 mslieeiseens 95 | sneauidundsil

- WeenUsewmadenluss | - wiufdaniseaslniinannndsanu
Todindugiamanidma waseniing 2 GW viseSouas 3
Tvldanunsaveneniaanis a9UsUUANNHBINT TN
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AALATYFND YSununisuday a01un13al ulsuredfnyiesjignisan
CO, (Aunu) n1suday CO, ASUDY
wan i luUseineln Viarunve sy
LENDADAINABINIS ~ RNUSIYRIsTUUR LAY
Fruussedenluda wasudy 200 MW Anelud
shaitfumssutioluihiingn A.fl. 2025 BeanunInnTOUARY
PNNAITUFLDIAH U msieula 16,000 AS50U Fp
international grid nesl o)
Wmngazfiumsigh - dnnsthdnlwihfindaann
it 4 W nelud aue. NAIUAL D
2035 - Wawwelladnsuanlnihid
Jseansnmuaranusnimnig
Uany GHG
Yuds 233 -Tud ae. 2019 nAvudsl | AliunsnIulay Land Transport
nsUany GHG Seway 14 Master Plan 2040 Tngfidaudi
Towdnngananmisuuds | Rendesfunandsnuded
N9OUY SruazBonddl
- MvuAlsIEWE AR SOlAEENS
anssesELaEsaUAing viaveld
naanuayew Melud e 2040
- uelilag fleanesuousildily
APRLE T YIS BuaYIeNA
QNEMNTIU 7.1 - mMegnamnssuiaid - indszavsaannnsTdndaely

MAdIuNLn1sUany GHG
gafign Anvluforay 45.1
Wasanusewmadealusie

& A
WUUTSINANLDREIMNT Y

q
v

Funsndugy Tauds
gaamnssuUinsiaiivun
Tng) Fauduunasvesnis
Uany GHG wa3Uszmna
ogslshmunadiuiine
\Junadndigedsi
ANAIAYTTAULINADLU?

Nn19eN158a CO,

NAYAFINNIIN

- daasunsiomalulagansuausii
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daui 3 nsruuNTARTUNUU)UATITNTVREINUUTEUELAT LKL

ALY

3.1 nM1snunaudulsnegnsataasluukuljuinsivnisvesdrdnauuleuiguay

a o L4 ¢ -7

[ i [ a < g =
WHUNWE99Y LiNaUSuUTeIdeviAY Wusha wazUssiauensaanstudeudszunu
W.A. 2567

3.1.1 TUABUMINUTALG U NSANENS

MsInvaUUURTIvNS58E 5 U (WA, 2566 — 2570 ) TN UUlEUIULAL R UNE 191
(@un.) Alunmsnuniuiiulsnegnseans 99 Idevial Wusha gnseans idutlagiu denrdes
fuaamunisaliasugha deew wardwindenlandifinisudsuuas suvisdesiinundonlestuiw
VIS IERuseg ATinsuFuaelunagd e 2566 - 2570 ielikauUfTRTIANIURS A,
fanugnaes asuiuluynild nesensmansuazunua (ne.) ladissuvansaumatazmelulad 919
syuuMsInYIuugasunueeulaliiu Platform Google (Google form) wagnslalusunsy Strategic
Management Analysis Report Tool (SMART) 113LAS18% LLazLLUamamﬂLLuuaaumﬂ‘UQj AU Inig
gnsenans waztundudeyalumsdaviusuufiRsionisues aun. sely Tnefidunaunssidiuniads

wandlugui 3-1

Output
Auaaunisianii @ mm;\mw
RAMIOENSHIARS ) — — — — — — — —— — — ———m e mm e mm e m e m———— - - YnBemans uazany

viomua Taold

(STHTE LT R FY ] s AMULILNSANAAST
aaulay TUTNTYR swot Tuilasiiu

U 3-1 NSEUIUNSNUNMUAMILUINNENSAERSIUUN LU URS9NTV0 dumn.
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3.1.2 HANISNUNIUAUTINENSAENT
1) M5IATIERgads gagau Tama wasdaanaia (SWOT Analysis)
31NA5TIUTINToyAIINLUUARUAMBaUlauyAaINT voe aun. uaziideya

[

AINaNUIUTZLIANAYDIALTY (Strength) gnaau (Weakness) Tonia (Opportunity) LazsieanA1y

3

(Threat) Iaglduannis SWOT TagkanINanIsASIEAAALANIl LA 3-1

M54l 3-1 HANTIATIZRYAUTDS (Strength) 9asau (Weakness) Tona (Opportunity) foanany

(Threat)
SWOT awu | Soway Usziauy
S1 a0 | uesdnsaunadniiienuadesis anansadeansiuednsldsinga
52 28 | yaansilanud anuanse uasldngninlunisviiau
S3 15 | Bumhonuiifuinveusuumnndsnulaenss
AU sS4 10 | Suvasvesiuuensulssananyigativayunsaiuny
(Strength) S5 4 | fanuindedennuanulusia
S6 2 | dmsvannesdnieg wasinugisuduunyaaing
S7 1 fderriuazdminensdnudunuiitaaunuwmundanuniuag
TIEB
W1 35 | damasdeylidenndnsiuniszau
W2 24 | lgsusuuszanaukufuton dnansenunon1saiueu
W3 12 | 2990199 NURUMUUATIAN NI TAITUII
InBOU w4 8 mmmm%’mLf\]uiuﬂ’lsﬁﬂwumqﬂaﬂﬂiwé'ﬂLﬁamiﬁmmu
(Weakness) | w5 6 | dmawdsuuasyaansey vansaukuvinliAansvineull
fouilos
W6 5 | mnsysann1sNsinausaiuseniteidis by aun,
w7 4 | dnsdunalulad wavsyuvasaunaungiglunisujifaudey
W8 3 mmmm%’mLﬁ]u’[,umsé"qmsLLazmiéfmﬁuiﬁmaariiﬁﬁuﬁigﬁm
W9 2 | metsivinuuuidRnuhliyaansuainuglunsrianu
W10 1 | Srwnandhimenguangvesnhsaulsisesiufvunummehily
U9q0u danasion1suseanuanu/fnniu
o1 23 | Wilanfinnufusuazlimnud faietuulevsanlandou waz
Tonnd NISANETUNSNUNALNY
(Opportunity) 02 16 %’gmaiﬁm'méhﬁ’fg@iauiamaé’mwé’mumﬂ%u
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SWOT anu | Jowas Uszihu
03 14 | lasuneununemsaiiuaulagnsmInnssnsnNnasny wagdl
Tanna Tonalunisdiaueuleunesieduinsiandty
(Opportunity) | 04 13 ﬁﬂ’lﬂﬁﬂ?’mﬁ’lﬁiyﬁiaui&m’lﬁléf’luﬂﬁL?JﬂLﬁ%iuﬁﬁ]m’iWéJN’mu’lﬂ%u

05 12 | mavdsuulamwnanaluladdsalifuyuiundsnuagoinanag

06 7| dhlanlanuddainunsuanddsudeyadundsnunnniy dewa
AONITYTUINTATUNGIUTINAY

o7 6 | masglvmnuaulamunisimussuvasaumea

08 5 | fwaluladfitnelunmsufoanuunnia

09 4 | fpafnsuasmhenuiiamiatisativayunisufunau

010 3 | ensaveumsdnassaussnamnRunemusundsnuile
Fuipdounisiaves auw,

011 2 | Gouduazusushmssiduulovnewdsany danuslyei 7 ude
wisn15al

012 1 | umhenuddglunsdundoursugia fivthonunsuenl
nsgausy

T1 45 | fnswdsuuvaslouis wasfirmsmssdiunuangfivun
uleevesnds dewaronisnaunumsiiiua

T2 21 | A maanueglusyiuguazilauiiuni

T3 13 | madsuulawnanalulafegiamnaiduuinnsamdsnudsa

AyANAIN semsusuasunsufcRny
(Threat) T4 11 | Wilduarnuuiiennmienuneuenlumssiiunuyinfiagg

T5 7 | doyadundsnuainmaiglilisumseeniunazidesiuan
Usevu viserrunaaradanudladundanudignees

T6 2 | dnnsdleadnununsnugenisinaulunisesnuleue

T7 1 ansiaves auw. funthenulunssnsrmdanuiiauddour
UNEIU

2) N335 UaTeN19gnsAIEn SN IElUTWN SN Strategic Management
Analysis Report Tool (SMART)

n1sAnfunsIaviwnul JURs 115388 5 U (WA, 2566 — 2570) NBIYNSAENS

wazHua (ne.) ladlusunsy SMART anldlun1sdnvindauusniagnsaans iiveliuaudion

NN IALANUANYS

£

[

ol pnFeslardonnaeINUanIun1TAININ18lulazN1BUBNBIANT taBNaNnIS
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WA INENTAIERT FelUsunTy SMART wantoenuntuguiuuwnuignsaans (Strategic

Map :SM) Fanandlusuil 3-2
Oppeortunities

swniaemornant Tuldaatu
’(‘:“7/
G0N / Lis
2z

ITEENY

E!‘Wﬁﬂ’]ﬁﬂ% Tiusiing
VDI AUN. =

Winls

Haaiuda

Threats
$UR 3-2 unuiivnagmsmansues aum. Aeun1susulse

PN cal v a ¢ ) Yo &
mﬂLLr}Ju‘VWmqwaﬁ’lamﬂmmmimLﬂiwm‘du“fjf\]ﬁ]EJmflqmﬁmamﬂﬂmmavLﬂu

(1) dumnisynsenans (Strategic Position : SP) ABYAEUNNYNSANANTUDIBIANT LAY

(%

HANTIATIEINUTY dun. aglusunis “Fesuiuuse” WeanneAniminvesgnasu (weakness)

s a

1 PN a L4 ‘:l' v/ o 1 r-:lr-:q; (% o a wa
ﬂ']iﬂﬂ‘l/l’s‘!ﬂiﬂﬂﬁﬂ'ﬁ%ﬂi’]%‘lﬁ SWOT LWEJI‘VI AUN. MG]’]LLMHQV]’]QQVIS@T’]&G]iV]@?JU ﬂ']i"\]ﬂVIWLLNu‘IJQ‘UGI

atuilsesdiniseanuuugnsmansngatulunsadugauds wazangneeuremiieny

(2) auldiUSeulisgnsaans (Strategic Advantage : SA) AeaalaiuSeulusiu
i a 1 ] °o 13 a ¢ ] a A o
#1199 NilKADE19UINABAINAUTIVDDIANT LABIINHANTITIATIEINUTT aun. T SA vFedndiu
521319 SO : WT 91 0.86 : 1 lnediAtesninaiuinsgiufie 3 : 1 saewmnil aun. 3sdndudedinis

MuMIULazUTUU TR UUURTIIN15v0s aun. Wialitademegmsemansves aun. avulueuias

(3) PWMEENSAERS (Strategic Challenge : SO) Aana SWOT AdAMNTIgR 3
auusnlussiaeau FndulssvundniigniinnsanlunisiundwseiuazdniunuljoRsenis
= < & v ! a L] a o &
Hosniuuseinundmansenuvdnsenisnuy nHansiinTeileasd sl
ALY (Strength) e aun. SeamuAudefniuninfianiu 3 a1y
< ¢ 2 oo v = ¢ v <
s1 \JusaAnsvunadniiilauadesianiniadeasiuesinslasini,
S2 yaansiauiauansakaziidneainlunisinany
S3 1 JumiieauiniinusuRa T UM ULHLNAIN LR
' = Y a @ o~ o o
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