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CAT projections and resulting emissions
gaps in meeting the 1.5°C Paris
Agreement goal
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winmsiilauasiouunifidonseandnlunguuszinefidamnudn
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#awaz12: Matldawnieniunacsw nunisuaseniziiewnszanidwauelui2os0

Building block to achieve net-zero 2050

@  ewes  EE—C T

$13.3 trillion Key enabler Enormous metals demand
of capital expenditure is needed on for decarbonization in for the growth lower-carbon
on the electricity grid; hard-to-abate sector power, batteries and grid

= 30% to sustain the existing grid
= 70% to expand the grid

NZS demands 5.5X of current

infrastructure

consumption of 90Mt reachi
To achieve net zero, 1.6x 502Mt |r?g050 ng Annual demand for metals from
> : . ) ) lithium-ion batteries’ (2020 vs 2050)
capex is required reaching $21.4 * Qver 60% use in energy industry [Trillion metric tons)
trillion and steel manufacturing
y : 4 0.2
._’ 53X
Charging EVs become a growing On-grid electrolyzers will dominate 0 08
source of demand low-carbon hydrogen 03 &
7 a A Up to 15% of giobal Off-grid electrolyzers would T
|
( éi ; electricity consumption in @ require a la overbuﬂd uh; 20X
—= 2050 power sy.
Grid-connected Newer technologies is required to
@ Smart cr:(arging hopa e s give more increase the scale of production
reduce peak demand and flexibliity to hydrogen without sacrificing the sustainable
~—" balancesthe power system production extraction

Fednenauasaaamnsamenadudilvenauiinhy e
Pazmedu fofeuths ulszmamaatamusiamaenisfane
Wis s Ssuat wndsuua induas i uanannidu
ﬁu(s'rwﬁwm‘[an] NSl Bant i duAuuazfng
s3sad fidvazeaiinsldemedsolulunguyszmaniidoimmu
avananansonauland fAdidy fa “madadaldr (Affordable)
uAs “Aasiuae” (Reliable) S wduliaduduieuindosmia “mm
o (Sustainable) it & “:1A1” vda “Premium” fidisdn Fa
Uszinaideimundulvna)danfiacla ooy uaz
Tiasdrdafundsnufiismgnuasdauiunsetnondesu
wpagaunndn

faudl LCOE wasnasanumyuiuuasanassdoudnogif
wdnfimu udidfietiadeTuduaiuasey asenndenu
wudsufidneacd ldasiiliudueu” (ntermittent) nafo
nds sy sAalwinlddooy Tusnis Aumns suwiniu
wiu Teansiead (Solar cell) 9snnlwiléilafusounn wdauas
(Wind energy) fieswAaninlgidlaflanfiannsSmadirmue S

2 mslilalaseulug s ndseugzonn (Hydrogen as a
clean energy cartier) (iavanndlawnlndiudweld ot il
wramdesuiisaitnasn sUsefeEeunszan wasiniuide
mAefifwderunnndduden 8 wh lelaseu 120 Mikg
waztidu 44 Mukg) lalasaufiuangffagann wasanansondn
Tranwanuuvas Trelalasieuasinly “8” pauvaeiian dmsy
lelaswuiignnanafenntutiegifuazithilalssou 3 & o

Telaswaudn (Grey hydrogen) (ulalasieufigrldamly
damdlnduniigalutiaqiiu sdasinunssuds Steam Methane
Reform (SMR) Taediffasssuefiduingfuvan Foasl&fin
rsunulepanlad (CO) Wunawanulé [Byproduct) uazi/dnunen
gimaene ihilelasauitinegnilge @iaiFugunsnen
Wiy 213 wlumansganilaniy)

‘LﬂIﬂ'ﬁmuﬂmmu (Blue hydragen) Lﬂu\lﬂﬁ'ﬁwuamwuﬂﬁ
rﬁﬂmaﬂn'ﬁm'ﬂﬂﬁmm‘iuau (Carbon captura) LWE!‘H’]H"I‘E Saquester
wmrmmum-mmwaulmaaﬂlﬂqunﬂamaaﬂmwnn‘sumumﬁ
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udn dulalaseudisiengsniilalasaudunnii 1.5 wi (570
Fuyumsnaniady 310 mispaniganilandy) e nidsugu
¢l CCS (Carbon Capture and Storage) tisiuding

1alosiaudiBiu (Green hydrogen) (iulalesioufindslauil
ﬁ1LﬂuﬁhQ§Uﬂé’n AN sLEntnd el “Electrolysis™
unzlunamdsomannndveuvsuisw Wunssiinswin
lolpsiuiiszanafige Wosnldfifrzarduaulasanladviafing
Bounszanduq Waduennandmay uafdulelasuiiddumm
mswdsilgefigautiy gendilalasiaudim 3 wh (sendiununs
wARaAY 6.40 wiuavigsailaniy) lelasudidudugnyeda
'Eugmzwém\nuazm@ﬁaﬁﬁ‘nﬂumsamm%mu (Decarbonization)
’[uqma’mnﬁmﬁaﬁmsa)aiauﬁm,%aun‘szanlﬁmn (Hard-to-abate
sector] DUNHAFWNTINNTHAALWEN mawdnuanludly waznie
s ATEN

AFTMAIINNNTHAAWAN : dMsUszaunTINgRamMNT TN
nsanmaniuaasfiTsSaunszann 87 Gicoe Ay
Uszana 7% sevdSunaimadasfsiaunssanionaelull wa.
2566 (A.7.2023) Femideululdlalasauiidumeununsis

fresssnan ez iUSnafiaasuaulaeanledfifedusinns
ninwSniduanasetdtudty wifizaomanssnliFunumes
mﬁﬂgﬂ’ﬁummﬁunumwﬁmuﬁgqﬁu;ﬁmﬁmﬁu

aeamnIsunsrAnuanlndy : lalasmuiuingfuvan
Tunsn@swaslady Taudunsinlelasmunas lulasiausiu
Wi MukIUn 2091019 Haber-Bosch (ASzUUNITNILAN
fia 1 N2 (S) + 3 H2 [g) & 2 HNB (g) ) Ansdszunmunasintud
#2565 (A.M2022) Snrandnuonlalufionng 238 Fmdy
uaallanfufldlutiegtundananlalaseudon uasrslifiafi
advaulananla@lunseurunisudnlszanu 045 GCo, Aeufiu
sy 1.2% wneAnnunisddasinsensuoulaoanlsdiomniy
7 W.@.2565 (A.A.2022)

aaRwnTsumsiu - mswnlwiinduainiauny
Tuneswnssunstutu Ussnamsidaldifafiie
miuaulaoanled 097 Gtco Amfiulstano 3% el
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naansfonrsuaulasenledfonaslut) wa2se6 (@.#.2023)
Towlelasiauiuss dunfluvumtunn ssdndamdeoniau
wuudfiy (Sustainable Aviation Fuel v SAF) HUATEUUNTS
f91AT19 Fischer Tropsch (fiadsiasnzianslalasmsuauainms
Tadfuradlelesuuazasuaunauanled By saF Sdadludu
nsilaflElEwuf (Drop-in fuel) Tnefilidaefinisinugaodansy
wsirdaveudaTnAey Fulepmduudanisld SAF ssamnTnan
natanefernsueulanenlsdld@oetian 80% Wafieufuda
WA RINIAL UL DUNE

3.m5 i deulwinluninuuds (Electronification of
transportation] TUT W.A.2566 (A./.2023) NIANITTUENINTG
Uszununstanefinrarsusulesanled 80 GiCO_ vinRadiu
Ussanm 21% g Bunnuntsuanfrsansuaulaasnladfe
Fandn 76% weelENmunTTURD e ENAN NN S U
(Road transport) (faduannszuun sl v domEsoadaly
\Aaseuddunt (interal Combustion Engine) Suiliuseidiu
indnumanassuw s Tutlegiiu

wwiltindaentsweudnedundeanufididy 3 Ussnnsf
willn Teiun 4 uTenssunsiniiundesnu ssuunisinfuwaesTu
v Energy Storage System (ESS) fa stuugilnsel 38m1s via
wielulaffi e lumsinfundserulwien 3l dodnans el
souufnAumdesundng AlHlulan wu Tsslwiwdahuuugy
ndL (Pumpsd Storage Hydro Plant] tRandsnssualwii-lutef
fiemuspon Tl ingeluusiasiu Fessuuindumdenuuuuil
Whiszuuitfanuiuudy wasishumulnindoviauen uafiidfoain
ddnyFugiitssmafionaaslivnzanfmmiszmasnginia

sufundeusuLuaADS (Battery Energy Storage
System %80 BESS) usyuuiniumdesudildiusnieadituned
Usznausdn i nssdnleinainlaatsioas (Solar cell finds
Tdwazanniuana iy waze1evsnnIYSinua BT
(Excess supply) wa lsimuioadaldlsnaainanafin s

TredinindniSnvunatosmaniasuaaimuvsn
asnrunsuuseeIessiae e wanas LAzl
Tiafuaasiasmssaadion wSeflSenh Grid-scale battery N3
Hanndnunalulafivaaumesd Hoduarmrniuis Densty)
FzaEATE AT AT Aerusiafiudlifisty TENuiiae
astiouas uastiadusimumen szawwalaunsevintidiumlunain
LR TURRRY

g soumatnfowdenaiuasiuasisznoy
sfuauua e Al Sedsnusp Seudedul daths
nwrreuazasnsfieinasdaleinnwaeuneadald Wasman
wé’qmumuﬁmuﬁuﬂﬁmmzﬁ Usiaefi/lsiusiuan” (ntermittent) i
Taan5ioad (Solar cel) W&o UaY (Wind energy) fasnanluiiiléa
fasfe S naitdmue Wusy Jeanulefnisldmansntnubu
wavoiialilunaiifeiudosnisléeraninm 15fdesaetion
Trininasenguuuudug iieniu Tsslwihgw vi3o Baselcad
power plant Balaudnlngasdulsalwibhwasornsoata (i
18 uasfrosyaand) Wialsluimdenuilnaies

s.awneualunanIsfiundesaensusulasanlad
(Decarbonization efforts) ﬁaa'mn'iauaqﬁrgmpawﬁj'ix‘mmﬁ’hﬁ’:ﬂ
msiAnwasanmmglonni@ (UNFCCC) ffansifmle uazaaa
anasl3a lagnimuauaztnemanduilsutessiulan shunaln
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w38 Mechanism fiddituwane 1

UN SDG (United Nation Sustainable Development Goals)
Wmsumsimuniideiu dsitmanantsieunseelanmewa
1 w.r.2558 (A.F2015) fiLFSUNTSSUSaYeIn 193 Uszwma wikadh
wawpanid 17 ¥ Teudhvaed 18 dudoaleeidlywianie
Tansaulaenss Sendasidtscweamndnmfasladofivans
Tan¥ou siwnsasuanluarusnasthdauasin sl sl
nanusTad w2568 (A.A.2023) FuEn ewEuriieDenTs
snduligiivnsmaiauniithiudsainnnfiaresdy uas
UssmaanBnaulvgllaiiwzusigilmanglsunelud we.
2573 (A.#.2030) Fernnsilszaninsidiaesiunudt nda 140 dh
sy Sidhvsnsdiee 12% Hifslussimonefined domeny
Wit 50% andandndvuantsfield wasihviosfiou 30% fi
widp b fanui st W.A.2558 (A.A.2015)

ARMATSLEY ¥30 Carbon market :NASaT AR
Armenav Sty IEasuly smsusaufmeduouleaanlod:
vunaneaiy “Auinfidaruiuld Commodiy)® HMNT “a¥
war” Ty “mIasnmivasdaoy Tuated wa.2566 (A,
2023) dnamarivaumatedy (Emission Trading System %32
ETS) Favisia 36 mae ATpuAguUTNafi i aunszannt 9.8
GICO, Viofl ﬂmﬂﬁﬁuauﬁeﬁaﬁﬂﬁ’mﬁﬁﬂé’maq AanisBouas
aiuawasindurhliansTunaremasussimerdu feldanro
Vinmsganednsmanusn wia Cross-border trade 18 usnalndis
nan fadluanuwenana “aa” MIlaaldsefiroaniveuldls
Foona Fefufknossenamerzalunmmimuimelulatlumas
dndufrzariuaulasanladfignudauoansnTauam Suduthn
ygawa i lainnidindulazfntiuan5uau (Carbon Capture and
Storage technology #in CCS technology) Faifluntzuaumslu
nadinduenuenlasanlefanuvdeinfianiagramnisuuas
manden wastinsninAul i luduanldtuatwens Tasliaae
niudgiuurime Soutinaluladdazidofhamnsndndu
aviuaulaaanlydlauasefiqaiuils uidalfefiddn fo dodu
wrlulabfidasldiSuamuuasdununsiiiiunafige uasddl
Aralsiwtiuaudaenansenuluazusyn

s niwwa el AR Fuas law sz uuaslnih
f9a3ez (Digitalization and smart grids) silnenlagetnesruvEe
Itiluttagisiulaldgnasnuuuanifiososiusnsoizawizaos
wswvudoy Solldnuosnmandeluing “linsi/liulupu
(Intermittent) senalvianslaneszuuasliiidasiunisznia Load
flalmsflnananan Tadontsnonesoed iR anflessa Ll
rymdaen3idluiings il ssusalafindaeu Load Filaimed
wutu Fovaedinlugnmiuneluladfdvausslaselwssuus
idradusdnunld Fevzanasoi i d lasete il
UszAndammnndu Bnerunnsldeuaadlaseng syl T
winsamnsanswaauiherwdasnsnistdiniiouasgunsal
e Ly Real time

nvianvateiavulidas liuntsuenedaeasseng
mareufavaaandias TlFeuunlidssmadoudiediu
wda R NS uoadaly \Hundaeuvauidey (Renewable
energy) uaznsiwauul Idwdanllwiin Eectrification) Tuwann
waremagu ey fudeu wWu mawasainaag
sinrSouildfmsssendlu e donieruSoudElni wn
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inavnaf g U Suen i wineinihSauflifgludu
wiawinidoulvi Wiusu dulumegaamnssam e
TrnflunegeavinsamsElfun1sadwanafouluguuuusineg
Fandn 50% FansonauruEL R lELAT W Answisuanen
wany Blast furnace Al rsTanenAlLBuwmmanulniln Eectric
arc furnace Wudu v¥anipzusy Wi mawdsusnsouud
winepudduaulEsouud i Susu
nnadmilugasdlasadofiugiudnlesenyssuuds
¥ifln #3 Grid and transmission aufiasaeiuadaemanisld

Tifuaanndu uaz @onsislasemandssmumauieusineg i
gseun FefediovmsiSuasyulusutdnatnalos 133 dudw
B CaYITE

“nusTqdlmang Net zero Tull w.@.2503 (A.A.2050) Wa
weinld¥udouUanaadn “Net zero 2050 Wz bulumy
Whvsnewsalal® Feeananuiusuduas fefrmow i
Tuttaqiiu winlifimswasuastudadmnuuasnsndndu
Wodernynmasiu maussadh Net zero 2050wz Bululd
" dWmdngn

wazlvienawiudndy andayavazununivuas Climate
Action Tracker tu Ua el w.A.2566 (@.A.2023) fellaaedteauin
TviajsewinssdunsuansfinaEeunseaniull w.a2573 (R.A.2030)
gsATsAANIStiTBusaztss e (NDCs) fiselsiiiu UNFCCe
uszszadwsziumaiduntsuasulinsasnadslutieqiu My
széiunsyaasfineBaunszaniianay (leududidafassdunis
ddasihmIaunszaniisonndoatudadnin@oegamplssdy 15
sndannavltiant)

Tnedlafiasanfeiiaduiuguidday (Buiding block) Tu
mslaflifs Net Zero 2050 fluenanimendu §ideufiarsan
v 3 fladbmang gl 1.5z dasetmssunaolviin (Power grid)
farrmddufirefosinisamuinmima asaeiufuam
Foanan st Ivinfdiaduls Tausimeaamsalingaenisdu
awuatneliaedn 133 Suduwmisyands Fedwududenan
30% aclddmiumadanumniednenssuulasetudaiiioy
uaziin 70% fvdeldimiunvslasetne Vel Waussqui
e Net Zero i ssdavldisuaouiiadudn 16 wihen
faufinaTn viawhiu 21.2 Sudwsugavigiauiidn

2lalasiau (Hydrogen) : lalasiqugnuasiniunaosuvan
Fazimwiing “aamsdassfimaduauleoenlad Tu “me
dwfiunilazan (Hard-to-abate sector)” Tauviinasdinen sl
U35y Net Zero 2050 mdannaslalauauaz oo
Fuiiu 502 Fud Wiadundi 5.5 whaniidenandnlull we.
2563 (A.A.2020) 7 90 s uaclalasuionsed] azdaediu
Talasiauaiuaum (Low-carbon hydrogen) siuwtadn lalasiaudt
watieovued asdpaiiu “lalasieudidu (Green hydrogen)” Laz
“lglasiauiingu (Blue hydrogen)” winiy

314 (Metal) Tuftil ldvsnpBamdnriniy usasvanuds
WIFT ﬂﬁ‘lummémﬁwmnwmuchﬂwnsm UupeArsznow
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ardnluneluladsdelvl wazgunsaididnmsetind ity us
Aufleal (Lithium) Lﬂumum;namﬁn’ium‘mﬁmmmma%’“ium;qa
Lithiurm-ien Tsidnasiu wu LEP (Lithium iron Phosphate) w38
NMC (Lithium Nickel Manganese Cobalt oxides) Fuuumsn3zila
Hlsnansunfiuauasznevdidn lusnoud Wi uazgunaa
Adnmsafinduuul Faneununnadeluiiagiu dnsuszanans
fioanTiwIadiealud w2503 (A.A2050) asfandly 102 Fwdw
fit Wafiundn 58 whannuSunnenssosnlull wA2563 (@.a.
2020) 71 0.2 Amdiusiu Fudusananmafisdumosauud v
seunfnAunderuszéy Grid-scae Muunms? wazqunacl
AuanmIatindsine

wilaunad (Cobaly Wudnudewsfiiudmsznaunan
fawnlumamdnuumesilunizga Litnium wiu NMC Sl
AU nas U genduummad Lithium
Tustuudu uanwileanuuniea’ uilaueadtialdlunmanda
aaaﬁ"m;amﬁmwmﬁ'}ﬁ%ﬁméawuﬂam (Jet engine) favuiing
(Gas turbine) Lﬁaemnf-qcuauu“ﬁ‘nauﬁa‘[ﬂuaﬂﬁﬁmumw%aulﬁ@\a il
mMIUsssnomMHiaensuTlausad Ul w.A.2583 (A.A.2050) 9%
W 03 Fwdws Wivduni 4 whanulananedaima
Tuf) w.7.2563 (A.A.2020) 7 0.08 &udusiu lepnsdulazse
AaFasn Iz AT NGRS lumInAnuLamad T

wiflnuAa (Nickel) Huusfiudussnouvdndldndaluns
nAnLuAADIuATENA Lithium uwuy NMC wiudeniuduudlauead
J.ﬁa\a=mamauﬁﬁ‘na\:ﬁ’gLLﬁ'ﬁﬁﬁﬁmwiwﬁqmua’mm: {Specific
erergy) fige svnalaunsedrmaasnlumsAnAulioas
uumed uanand wiindadeiuusfiinsidouisanwas
fenusstRimumudsnsianday wemmmumiineandindu
(Resistance to oxidation) Feimalllldlun1sndnawmasaia
(manndl¥atly v3a Stainless steel) LAz Superalloys flannsom
anafougeld Talufiddlunynsaidilnmsatingrine fae

fmsuszanueusioanisusinfialull w.e2s93 (7.a.2050)
Feufanfiu 2.8 Fwudwsi wWaduni 20 uh USRI
fipanslul) wa2s83 (AA.2020) 7 04 & i Teumaduln
IBIAINADINITA LRI T INADINSHAURFIFA LUALDS
pnAgLazBlnTaing

“infianinilinepensaanisUassfinnSaunszan oy
Fsswiwssfumalassfindounssantuinifuuasdimanyd
Tal¥ ywlyfetiadeus s wgddusmadimalunslolit
Nat Zero 2050 Farfiuflumansarmdionasdgiduuin msazussa
iwiare Net Zero 2050 sudafiulylén wnsiAeinalius
Suuasmssdndurnynussinalaswdauwdsetu salufioms
atfuauudunsSuuingulss maidaianniums@uflams
wWavullasan g Sma (Cimate finance) Futlszimamaidse
TnnldTentudonfesatuayy uildfinnsfiausmusaan
wlapsana” {ifeusg.
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aanamaaniialn

AMPLUANINARU1.TUAUAIUADRR

anfimesoaasoondudt Fra il 2567 waga
3.6 uaudruaeamsandy venud 5% daudinaz
n30alszduanidu .

WA sunau suwmyd Dewmedr Tadans Id
AINAINMIMTzHINssmadamwamumsansdive
TneTidl 2567 wumideeenveeda 1da Taommwizlszma
it Ineiinauanaimsd e (FTA) do dansmsauvesing
unquilszmeag FTA Tyar 360,340 dupoaaisansy
e 5% 1101 2566 wagmideon nguilsgmag Fra
Hyaf 172,046 dunoanTaniy vwwdd 3% dmiunain
q FTA fvoedaldd o0d aly Ta 33% 8ud Ta 16%
Thduaud Tn 13% 3w 1a 3% ¥a 1a 3% tazo1dou 5%

dmiul 25608 ﬂiﬂ"ilgﬁﬁqaan"]“nﬂi)z‘umﬁmﬁm‘;uﬁq
nnfemuamad Iann@iu nmaudineasuaze s
ﬂfﬂﬁjqq%u wazmmdeamadisesduiiiteny wifanem
21113 Jegmnizaaia FTA Juggyan iddsznaums 1y
vseToaniann Fra Windt Teothglned Fra #idkald
varunda 14 1y fu 18 Uszmer waell FTA Tne-aidam
i FTA a1fUft 15 madweratifuliunialeni an
againglanau i FTA fuamnaumsfeiudag 5l (BFTA)

Fuths FTA atiuusnvesneiuszmeug 51 8ndae

d walvdu Mowaiadna edudnsunsnimsd
seraszme nan Wil 2567 nquaudgaamnisuas
oonhhlszmeg Fra @ula 4% lyam 127,603 Sueoami
aniy fadhi 54% veamsdeoenduigaamnsuvedny
duididaiiveeds 91 Syudinazniealszdula 48%
wanfaatozqiidlonTa 23% nfeainsnanazdmilizno
Ta 14% WieanouRaImesgUnaias dnnkiznoula 13%
NOIAILAZUDIMAWNWALA 12% uazinlimaln 8%

daunisdisendudunyasuazinyasulsglilsemer
d FTA wzaadauamiss 05% nnildeumh Tavdud
nuasiliginada 1% ilaannanmgiommlamulag
uagaiinanemsiiaaeon’®a o1 mula 105% wieq
meraz dayu Twsla 49% o1aw131 1a 30% wa liinsz deauas
wlszulTa 229 TnlAuazvavilyaudala 17%

il 2ses naungsudumiiasn Fra dugihdn 1du
ann g T3 nmoa nvald waggou wieniaid g
Wansniiugiitng Tdun Janawna ansiveening
AMMWIATEEATYS B (EAEU) nguiusidasuilEilnuas
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