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carbon intensity) savlsviWiusazin %uayjﬁ’umca‘[uiaﬁLL@:L%BLwﬁuﬁiﬁuﬂﬁiwﬁmIWﬁﬂ
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Challenges : A3 3 dufigasmvnssunantwilinalandoswdnanmasinmdenisndalwii
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HIEIKQ : Utility scale
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ulgug net zero d:sLMsavnuluwabmiua:ona
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3svdUaing (International Renewable Energy Agency : IRENA) szydnlugav) 2011 fiv 2020 msvnswin
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ptwaniflovdudasfigeivilas 20% vauzfindosmanveasf 14% ael) vl au T 2020 Tandmasmswan
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Ansvppalsslianwdsumuidsurinegiisn 1,600 GW giisuwh 53 whasvanudesnsldinwihgege

! funudniislunmssdaliihauaadesnisldidiamienion (marginal cost of electricity generation) Svshmiuwsosnu wu an wia lom$ dunu
shul,ﬁufﬁﬂﬁl,ﬁmﬁu@uﬂ (zero marginal cost)
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DUNEDWANEINIALALEININ (8%) wazwavuanNdauldfinm (1%)

a1 Suasulundenumusuiinduiazsm 3.7% Tasginaie Bouwdfindnssmnsfaesiiuasyusnn
figalugrmemssufiiusn Wlandmsamulundsnunaefing wialsa13511 50% waswaeuans1 40%
yavUiinaniuasyulundssmyuidsundemds wazdvusidnluil 2020 928 cOvID-19 s21naialan
wriyaASuasyuiie s hasnswanlmiudufgeiuannd 2019 Anfusn 3 wauduasaaniansy veilile
fsufusogfinie widsudfindmsnsfaesduamulundsnumuidsusgiitias 9.6% (2010-2020)
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ridog: MW

SolarPV Onshorewind [ Offshorewind Bioenergy
W Marine energy Concentratedsolar [l Geothermalenergy
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
KINEIKQ : TUsou large-hydro, small-hydro nia: off-grid system
A1 : msdinsilae EIC DIndoyauon IRENA

Buavnusialiuwdbviukuuidsunalansigisowan
HUo®: WUEhuaoaansansgciol

I other renewables M wind Solar

210
10%

55%
57%  sgy by Bi% 6% 5qg 49% 459 19%

43%

31%  36%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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(cost per watt) aaavagvannludvastl 2009 wazaziouidu LCOE MUsuanavatmnnmulde Tassenine

T 2009 v 2020 FunudenlzzpInavURNLatlgaTUTUanaivTas -11% uaz -19% muddy

Levelized Cost of Energy (LCOE) vovwabmuaulasiilh subsidy Levelized Cost of Energy (LCOE) vov solar PV TaglilA subsidy
ALoe: $/MWh rUoE: $/MWh
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o o sEmemEn e o 500
Wind 2015 -2020 CAGR (-5%) Solar 2015 -2020 CAGR (-11%)
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HUNaIKQ : Utility scale
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anwoimea (intermittency) V0w
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Twinfiazvindenndiu
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wazAamsaiUnalninflasdnanussounnlsansuazasluudazdnan Weseviuanudesnsldiniald
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wensaidegnitann e uiugdulnsusimfid samamanmas wilvluduAeydim artificial intelligence
2839 Google #9 DeepMind ‘1‘71'ﬁ'ﬁﬁﬂﬁmmizuuwmmcﬂmmﬂmnﬁaaﬂm%ﬁmuﬂi:mumi machine learning
wielisansamensalldotrouiuguazaamiie 36 $alas usnant mssmuluwalulad wu ssuudnify
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HIEIKQ : SOU Onshore wind, solar, biomass, offshore wind la:waoomuth

AN : Germany's Federal Environment Agency (UBA)
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