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IRENA [2&2EDHAEDVEDIE. [TRILF—ERHEICH (F7-R&EL | (Perspectives for the
Energy Transition) (IEA and IRENA, 2017) DEFELETHHRINTEY .. REMGHA DR kR
EDBEMEITAREH LU SRBFNERICERZTEVNV DD THS, TITHKEROIRILE
—#RiE: 2050 £~ D O—K <y | (Global Energy Transformation: A Roadmap to 2050) (IRENA,
2018a) [Z. BEABEI AL F—EAMZEDOEZELISITFHEMICHL. BET I RE——XEHREL.
IRILF—ERRICHSEMA D ELEHEZHREL. HEBRFWEEICET 00 MRAFREL
=5

MERDIRIILF—ERBR IO—FTyTDE 2 M (IRENA, 2019a) TlX. EHELHIZICEAT S
IRENA O #HEEHL. BERREIRILF—Z2AVEBIENETELERIEY)1—320ELTO
BEFR-§EE Rz, FEEBREZ (. TRV —ERBOIRN MRS, RE-—XICET
BT R HIRTR LTz, IRENA D#HEBES L. HROIRIILF—EBINE5THREEN
R4 7 (GDP) LEADE AN OIRIE T HLRFFIC, EIYSDRURHEE D EL AL -,

SEDOIBARMEIRIILYF—HARE X RAEETLTVAIRIILF—ERBRIZDONT, TRIILF—
LHLBFOTMEMNSHIBL AL D=Z—XEFEZ LYFHMICREL TS, F-AHREEE. Ch
FTOMRLYESSITHARAA T, KYKRBREICRRFRIEDEAZTO—NILHEDRIHZRTE
BEHAIRILT—BEREOBREERLTND, A /A= 3V EHMTOE S TIE, RNREZ (L. M.
M. ETHELVS-FREDZEMICHEFTHBILRER (CO) HHEDHIF LV SFE-EICHRYAE
ATV, COFILTRE~NDOLIE, 21 HIEFEFFETIIRVMEO(REHEHELM EZERTS
=8I2, LEICRAIRGELDICHEHEEZOND,

% 1 ETIL. IRENA OBAABEIRI/ILF—O—F YT (REMap) [ZHFHTRILX—ERD 4T
Z#EEL. 2050 FICHFTTHADIRIILF—ERZERT 50D ELHEMMY)a—a e
DAVICEREH TS, F2ETH . HRICETAIRILX—EGBROHSRENEZEICERZH T,
GDP. ER. BHtZHEHLELTRHILVTL S, 5 3 ETIE. 2050 FIZEIFT=& Hhig (2 &+ 5 fiT- &
FECOEGIOERFZHGL. £ 4 ETIIHEBCLOHERFEHMOENERHTS.E 5 ET
[T, IRIILF—EELIETOCLREED CO; S EXFOICETHIM T 25 E%HBAT HEEE
[2.EREDOZVEMICOLTYYa1—2avERRLTLNS, 5 6 ETI. A seattKIcmiTiz
FEMLRRFEEMRL, AELGBITERIMT 5OCHELREENBER/N\vr—2  KREYR
BELEE . EEHRADRIEICDOVTHRLS, SHIZ, HE 10 HEBOFTET—SLEREEKRIZEL
H5,



2050 EADO—K< YT

AREICETHVFIAEREL

RBEETREWODDUFUAERTT DELLIT. TR DHERFHIREZRL S,

MBfTEESF VA (PES) Il KRARD X158 B7—XATHY . EERFADRITOIRIL
F—EELMOETE RS IVEE (2019 FHER) ICEDVV-IRILF—LRTLOKER
BLERET S, NURBEICEDKTEINRETHEMBM (NDC) HIFZZITEEND, FENZ
NLURBICH-ARIRETRIILF—ICET 5 EEFIEHEEZRELTLDEEEZALERAL
TW%,

[TRIVLF—EE#SF)A(TES) J(E. EICHETMRIRLF—REIRILT—NRILDEE
R LEICEI(IELINLDEM DA IZRBSHEL) ERMEARENE IRV —ERER0E
EIRITILTLND, COEMADEHIL. 21 HEFPOHFROK[ELFZERK 2 E(CC)&KYUD
THEGNZ, EBIZIE 1.5°C ZBIET O DPEANEIRIILF—V AT LEFEL,

[R5 ik 3R RIE REL (DDP) 1 (. TRIILXF—BEBELTIETORBEED CO, HiHEFZIRILY
— L FI)A KYSSHICHIB T 5 EMAERKRERIEL TS, Bk FFRIERBLIL HFE
AFEOXNEEMEST HTEICEKY, 2050 Ehd 2060 EQMEICIRIILF—EELETIETOER
BED CO IR EFX P OIZETHIR TEA RN H D EERELTINS,

[R—RSA42F1)F (BES) 11, 2015 FD/N\IHEFRARICEHESN TO-ZEDOBER
ERBLELDOT BREICISLCTIRVF—RREICET S2REDEFHIEREMKL TV D,

oD FIFOHEBFFHITE, TRILF—SATLEHAEZFZE-—HNDO—BHDOH

SEEMRAAH THRUFTET/0EFET IIL(ESMEETIL) ZRLTITHN =, GDP. EMA.

BAENS-AIEBERICHTHAIRILT—ERBOEZEEZ L, HR, thig, BERLANILTA
EMNDEEMLGIRIL T —ERERINTA-OICELAREIRILT—I AT LEE. £FK
RIAE, TOMOXKRICET HEREIREL TS,

21 HEEFEFETO 30 EMEVSEZLGHMZHRIC. IRLF—REVCLELCHESBFNRE
[ZONWVTEALNASNODEESETLEHERE LIz, AREETIT 2019 F 4 AFTOBEKREE
VEREZERICANTVD, TNLURICERSA-BREECLBFE. SEOSTTEEESN
TLVELY,

A|EE (. 2014 FLVBBELTITONATE—EOHR, g, ELNIILOEBFIRI 2T DR
L7355 IRENA @ REmap (BEMREIRIILX—A—FTvD) D FE. BOUIZTRILEX—ERift
NRBRFLARIIRIFTHELINETLULICATENGLAERBELTIEZS IRENA OHREEES T
[ZILHILTLNS,
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2050 EAQO—KT YT

BEAEEIRIILT—HARE

2020 R

o HEAOFVANRBRRED/NTIVIMGLIoLIHE, ANE, . BEOBRBE. B
HEEFRRIZE SV EREMNN OXBRBRERGEDELET D, FETBRFRFRORREZ
BRELTOAA . ALLTEROEREBHO R EEZRYGN AT ZEARLL YT
AZEHIETHEVSREICIBAIDRETNIEGESEN, HEDBRRFLIZL > THRADTIEER

FEERYT AOHICRYBAZINES ZDEEEFRLTNS,

o ZAPEETHHETIIRF—EBRIFIAR BRFFERBELEESIC. RELE-REEG
RERBEL-0T . [URICESTRERL, FHR TN DERRLGERERTT S, COVFUA
Tk EAOEM, BEHRROILK, KUYV —UGETFIRE., BIULOXELZR EARAENT
W5, F-COEMMWERETE, HRDOIRILF—EED ZFEL R R (CO) i 8% 2050 4
FTIZ 70%HIBT S EEBEL TS, COHIBED 90%LU LA, BEFRIRIILF—EIR
WX —PEOREICIOTERINSERRAENS,

o HREOEEWLTHRRRELZ(RET SARBMBERICEoT, TRLF—ERIIEHBTHSEFH
REEZRIENTES, COLILLARMLETIO—FICL-T. BFEER. REBE. 2B
BISESEIRNF—DBRRFRIEARE T HEEZOND, TDFHFIN, V)—2IRILF—D
EFREISIEEBRYAATZRINT ) —2 T4—ILETEITH S, 2020 FD/NUTIVIHROD TR
FL. ZLOHRZRBEDARICELIENTELEEZ NS,

o RRMLEHROSKRER L. HIHEEOANDEETHD. KARZICHELTE, 2050 F LIS
CO; HFHEZ R VM OICETHIR T AAE. SOICIFEOICETHIR T 2AEEZERLTLS,
ZOEOICEEFALBESKRRAETIL BEDEL, TBERLHE T, KR, ARHRY. B
BIREIE . LR/ A AR H—RU IR AT AR ERL D,

o TNTHLHMRAD CO HEDSHLREFTRIM D FHIBEMNRIBH THY . F-HIEIZ
ETHAAMBRIREGLHEFESIND, ERWLI RN T —EGRERRLTH, TRILF—H
BREMDREVER, finfifl. MZARF (S 2050 FOR R THEHHEN S HA K THRT
KEDK 3 7D 1 BEDOHHENZFIHERRAFND, BRERRRERBLIEZ. ChoDARM
DHHEZEOICETHIB T DAERICTEREH TTLD FERFBAGHINEVHLDOD. 20D
RRICEOT-HHEDHRIBED 60%A . BERMREIRILT— [J)—2 KR BEFREIRIL
F—ZAVEBLLICKYERYHEHESND,
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ExFRIEEDFER

o IARILX—BED CO HEHEIX. BE 10 F£RHIE 1%DR—ATEML TE=, 2020 F(F/N\
T I ERRMEE T RICEKOTHHENRD T EAEEELAH SN, REIZKY REIMER I
BlIRTHEEZLND,

o —H., IRNF—ERIFVFK, RIBEITH-T 21 P OEADKELREI2°C KU+
SEUMRAS LD TESRIRICEOTREREHZERTT 5. TV FIUFZEG DO KR
BEEORGHLGEHROESHELY, BETRREIRLT—EABFROSIELIFICESRIEREZED
SRIEICE T HIENTES,

o FECHIRIILEF—LRTLEBMORBELIZEL GDP REEERLTEY. 21 tHfREFETIC
BiTEtE XYL 2.4%EL GDP EEZEHITHERAFTEND, BEHMD 2050 FEFTHORTRE
GDP #M£EIL 98 JKRILIZDIFY . TRILF—L AT LEMICNELRIBMEEEEZ XSRS,

o BESNAIRILFX—ERIThBRTREENRNSEDOT,./E 1 FILTEIZ 3~8 FILDOF
RAZEH1=57 . 2050 FFTIC, TRIILF—ERIFUFFRTHESFUF LYE 19 kFILE<a
ARBDME—A ., D1adEt 50 KRB DERZL-OTERRAFEND, RRFFRILRELT
(X, RUbEOEERT B-HIZESIZ 16 KRILDBMIARNEET S, - CO HIHEBEZT LI
ARG 1= DEBMIRNE 26 KFILERY, &5 45 KFILDEBMIAR A DA, ETRD R
BRI EThZE RS 62 KEILLILEELGD,

o IRLF—ERIZS-oT, FRATRERAIRILX—DORERE T THL, -G TORSRERE
Mbfodhd. ARETHEINAREADELICL T, HADBLEREIRLT—2FHD
ERIE 2050 FETIZIHED 4 5L745 4,200 FAITEMT HEFEINS, TRILF—HEHE
ADOERIZ 2050 FFETITHELYH 4,000 FAEBML, 1 BAISETHERRAFEFNSD, TRIL
F—EBRICI-S TREFLAOERFRITOFELY 700 BAZLLES, HEDTXTOMIT,
AR DEANGEREICO-> TR LT HEELIC. REAEERADERENERTELLIIH
HEFETED,

o ITRILX—ERIFIATIE, ARDEMITEYRENDOKIBICRLL, BHLIESIE 2050 F£F
TIZ13.5%RLTEHERAEFND, (I LOXELERIIATFLOFLTHY ., IRTOMHMIET
BEOHREEZL LT, TRILFT—EIRIZEST, HOPIBFRTALDEAIE LTS,
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2050 EAOO—KT YT

FRGE TR IV —ERfIC [ - 1fER

o HEICEHELASIIRILX—HELAXREBLEERT =0T, HBOEHRESIZSLITHL
BFARTHD, BEAREIRI/ILY—. IRILF—NEDOHRE. B, g CEL )L THH
EQKIBLFEIRICRYBETSZ TORBLERLED, TRIILX—EROERIETTNETNLELD
LDD . TARATOMIFE TEEREIRLEF—OINARILRET L. 'REATOT. 3TV T7 AR,
EU. YN\SUB7 VAT TRIILF—BREARICEOLIBERMEET AL —DLLEE 2050
FFTIT 70%H05 80%ITETHERAFND, RERIC. BMEIGERFTCERMIBIID LS5 RIH
EHFAOELLRLETRNTOMBTERL. ZR7O7. LK. ZLTERIMER D Z<T 50%%HE X
HLERAEND,

o IRLFX—ERICKVHALADOERZHRBICALT S, HENEEOCTBTE~ADEE
(X3ERT. B, BBFIIC Lo TREKRL S BARIBEIRILF—, IRILF—HEOKE., T
DBATEEMMOERISIEKRT 50 DT RIILF—EEDERERBLDT S, LL, AER
BITEHERT2-O0OBRERNE, BACIS AT/ OFREBEER/DRICINZSND,

o HERFECOHRRDERIT, TRILF—ERRDOMIRMEEREL 0T, FHICEITEHFE
2. AR OMO—RER~NDKEFE. BFOEREENR. FMTOBRBEOILEK, ELT
ERDHY TS FI—rDRBESHRMEICEOTRED, T CEDOHITEHE. FIEDHEE.
REN . BER LOEMLIFEIETH A6, 2050 FZ [Tl ->TRIGLHERMNEL D,

o REGTIREFRIERRT H-HIZ(E, FIFIDOLENOBERRYMBALBENBETHS, 2019 FIC
RENRRIN-RURBRE TSV T+ — LI NIBEDBEEITR>TY)—VIRIILF—EA
ZIRETHEZEMEL TS L AL DRETA—S LTI BELGEFHZRIHL. EE
ADTVEREHEL NBEEDORAHETOVIINERETET DS IXIEETI,

o HRDIFINF—ERETELEBRNETIIRERDZRIEDHS=-HIZE, ERGRORIEA
BLd, EEBMACZOMEEA. RROREZES®. HLRMYERILWIELEEMELSIX
[CH=3BMHGBREZRATEDSLIICTHENBMTHS,

o BRUIZREEBDEMEBENT HENTZENEN L, MASNHIBUR., ThoDBERAR
BEIhBRE—R, BAShEIERDEICE - TRED, SERORERET, BEMERRE
FOBELOBAMKIZEDSVWTEHAESN D ZLITHS, TNHERETERWMEES . RikFILHE
~DOBITEWITEEETNLDHS.
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ERLTRIDF vy T DK

SUEREB LSS OISR RICHLM ISP, [UEEEIXEICE T EEREBERDOREICIE
HARELTRELGREYVD DS, RIEZEBDOBEZEL, FLHARBITHE>TETLIS (NASA, WMO,
2020), LA, HEDIR)LX—FE CO i 2 (F. BIFVITR LA H DD . BE 10 5
RICETY 1%DRA—XTHEMLTWLS,

ZEEOHKDI-HODBNFEARLLTESDENHY . RO (RAHHEL D) ZHELTLS
BtHhE. REICBERBREBITF TV EVELHL, EERFOHEX. THE0YT)T1EES:
SERICRBLTOS DI TIIGLY, /SR E DA TRESIIEHRET HRH (NDC) 11E.
2L DHE . BHOIRILF—FECTIEBRELTERM T IRENA DHEHTIIE,
BT NDC TEOHLN-REBE T, HROTUREFRER DI 2030 FETIZBELESH
SBAFAREIFIILFT—EREAED 40%LMNERTELL (IRENA, 2019b),

BTOHEIOF VANV ABRREDHEHRBRITNLOL-RE. AE., . BFETOREHIC
2T, COREYDSHICENEHTREEEH D FT-. RACHBOBRRFEHMET SATHEMED
Hd. TORRIE. FELKKIRHD =B LS3 KEFBLHMDICHAOTIVD, Ffit AT REME
DFER. LDUIVRCEHME-EENS) O#ib. EROBEREBUOR EEVSRE. FAIZHEL
TEETHH, AREEMRTT S IRILF S FYA (TES) JIF. [IRICHEEERIFT L
FCHRARTRELEINNF—EREFORMMEREERT A EERH SOIZTHRRR
{EREL (DDP) 1% # LEH LI ENTENIE, CORBULIMERRBERDIES LY. K[IRE BT
RICBITHET—BORRITFET H2LITLHS,

FBEE T, IRILF—BIED CO HHEDHEBIZONTERLNBL DD FIFERT
LTS, [R—RS42F YA (BES) ITIE, TRILF—EED CO, HrHEIXFETFH 0.7%DE|
B THEML. 2019 FIZ4FRM 34 Gt(FHL, 10 Bh) THO-BEHE A 2050 F(ZIFER 43 Gt
[CET D, TOHR. 21 #HIERFOK[ELF(E 3°C LLEICESFAREMLEL .. RREEDEED
FUAEGBHIBRITEES FUA (PES) ITIE, BEHEIX 2030 FITMHITTOOIEMT 5L, EDRE
D 2BECT 2050 FICIFS HEFIFRKEDER 33 Gt £155H. TDFR. 21 HILRFDHEHRD
SELERE 25°C IT25ELFBENS, THhITHL. IRENA OIRVF—ER®SFYATIE, it
EIXFFY3.8%DEETHEADL, 2050 FETICSHDKEZ 70% T ESHEM 10 Gt IRE LGS,
JURLEFIX. 2°C Z+ R TRISKEZHIFT HENTESD,

£
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20

BRFRERBLZRNIE. JUELFRZ 1.5°C ICHIZoh . Bl 2050 £, EL<LED 2060 £F
TICHHBZEOICHIB T S EIREMELH S,

BEOIRILEX—BIRAZRSL. BALMIC CO: B EDHIFEEZMET ZBERHELI_ LA DM S,
ETARELZVTNOREKIZENTEH, BARREIRILEF—DAEBRLGERLGH>TVS, BERRET
FILFX—DEAE, GDP HI-YDIRILF—HEREM, IRILX—DOREHEEICBITHEILLE
[FVTHHLEERELTVEDN., TORER—RIFINVBEBZEFERT 5DICIE+HRHEEDT
(T FIRILF—FALNTLHE EZHIR T SRMYEADLETH D,

EERHIE KRELTHAZ M TADOREZRIFLTIVS, XK. KE. TEORRLELOE
HHEIRILE—BAKFLEENZO—HITHD, RE. KRFLICKI R T ERIEER
700 B AIZBRATLS (WHO, 2020) , §75 8 HEE 8 18 4,000 F AN BREFIATET . 26 EAN
D)=V RRERAREENRT SN TELRMRRICH D, HRTIEY) - DEEAIEEE T
ILEX—DFENRRDBFBELLG>TLND, — OB TIE. MEDLIRIILF—HANDKEDL
KL#EIFTULVS (IEA, IRENA, UNSD, World Bank, WHO, 2019),

IRLX—ERHSF)AZERLHE, LARHOEBREE 21 HBFIFTETICH 75%BDT 5, ]RIT
FESFIATIE, —RIRILF—FEIL 2050 FFTITHANH 600 EJ(THHTa—)L, 108D
2—)L=100 RPa—/L)H5 710 EJ [TIEKRTHH(E S.1 SR) . LARFUEEEFXREL
FREELLGY . BEAMREIRLTF—DOREDLERTEHIELERLTLS, LALELNS  ERBEHD
HEENRALFAEETIE. FHEHIBERRTELL, TRILX—ERIFVA T L BB
DHEBEIFREDKELY 75%FA L. 2050 £(2I1X 130 EJ £55, ChiE. BEOHEDIRIL
XF—FELBPTRRARRETHD, HEENRIREGHADTIDIEERT. 2030 £ETIC 41%.
2050 F£FETIZ 87%iRAL T HEF RSN RITHDVENKEVDIEHMT, 2030 FETIC 31%.
2050 EETIZ70% LT EEFREINS, RAHTADHEEE (X 2030 F£ETIC 3%1EMT 55 (B
TEHEL FUATIE. RATRADHEEE (L 2030 FETIZ40% U LEMT ). 2050 FETIZ41%
BAOTHEFREIND,




HS1 IRILF—LIEaBREEROMEDEL
IRILF—FEED COHHE. IRILF—FE LARHOEE

£

i NETOHR RITHESFIAHNBRTEE IRILF—ERESFIVANREIRT BIE
2015~2018/2019 & (* PES: 2030 £. 2050 4) (@TES: 2030 £, 2050 £)
) 4 ) 4 v N 4
IRILX—FEE 326t 34 qt 396t 336t 256t 95
CO i E — 9 Gt
(Gb) [ )
2015 2019e 2030 2050 2030 2050
TxLx—%E  571p 5990 647 /10e 556 538
(—RIRILX—
BeaBRE) (E)) == [ -
2015 2018 2030 2050 2030 2050
4686 485f
L RRMEE 313e 130
(—RTAIINF— El
B BRE) (E)) - 4508 4408 a% =i
2015 2018 2030 2050 2030 2050
+53% woar  Oxmiz foem
2016 E LD ILERE 0% % 942% +3%  -3l%
EEHR (%)
-28% 9
. w R '41%
g wEr Axniz foas % 0%
_! s | s | 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050

Fie=HE.Gt=FXHrY EJ=THHT1—)L

IRENA @< +1)A (PES. TES)IZE DK, 2015 M5 2018 ED I RIILF—FEELILBARELEEDOHRIZDOLTIE
IEA(2019a, 2019b) IZE 3¢,
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S T 1)L —ERi DR

IRLNF—BAICERBEELELABRICEI TS, BEFREIRILY—PTOBERMA LS
BRASI, BRATREREADHSVELEZR B TS, BERTREIRIILF—EMFIT, FTIRERD
TO—NILTHHEFEBLTVS, KBEXER NI ZELDOTB TRLRMEEEREGYDDOHY . Fi-
FEAEDBATMRIAILF—ERIE. SR 10 FHTHAIIRAMNEE AV EELSEFESA T
% (IRENA, 2019c) .

BETRIRLY—BREISPO, ENRELHROEMEIYHENR—ITIHAL TS, 2019 F
[CIEBAERREIRLF—EROLANENFTEDHLRE LEY, Hf-HTAIILA—IZHEL -,
ZO—ATEAERBICLEIRBI M/ BEEEHENEBEMLIICIANDLTIERRBIC
FERBEENENFLLI-DIE., H+E5YTHS (Kaberger, 2019) .

EMSFOELX. BRNTINEDKEERE TS, TRIILF—ERROMEFZRBLLTLSD
. KBARKBLRAAKE(ELZET) DAFRGEIRME. EEHMOERBHE(EV)GEDE
BELREBREMICECYDDOHOI[RLGIARAMET. ZL T —LFoov—LLTHERINSL VD
W351)—2KEzTHD,

LAL. EEMTMACERBAGEDETELGIRIILF—HERMTIE. BETREIRILY—DH
B+ TGV, CRoDEAICEITHBERBEIRILF—DE A, [IRHICKRELIRILE
— AT LDEBEICHBIRKEEZRECTESTNVS, TRILF—NRORE O\ HREFEFED
ERDENIT, THONRESNGTAIEESEL,

HADEERIRILT—HBRICEDIAERMBEFREIRILEY—OLLEF, 2010 EhohHTHIC
BIML=0HT, 10%ETHEDKEIZEEF>TNSL HMICEAIL. BEARRIRIILY—HEZXT
WAD, IRILF—FELEATDIDTH D, RITAEDFIA TIE, RERIRIILF—HIEIZED
HIERMBARBET R ILF— DL ER(L 2030 FFETIC17%ITHEML . 2050 FFETIZ 25%IZ1E Mg
B, IRIF—ERR S UAZEIBELE. ZOEEE 2030 F£FETIC 28%I<. 2050 F£ETIZ 66%
[CEMNT %, DFY . RAEDLFELLERTE B RITHESFTIADLFELLEARNT 25 FITHXT
BZHENDHEHENITETHD,

-
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et

i

L!
N
E.
g N

\
Y/ /
L ERMBEATREIRIILT—IZIE. EBRUENMAIRILF—FRAITEENEN, ChESHEES . &ZEBIRIL

F—HERAKICHDSBETRINLT—DEIRZ 18%ITH5,
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IRLF—HEIBEDDOKRIEBICHESNLZTNIELESHED, TRILF—DEORELBETAR
IRIILF—IE HEMGIRILF—EGBRERRT 5200 2 DOEELY)21—30THD, LH
LEDS, IRILF—HERBEMOBEILENELOTIND, 2019 EOREFRTHTHM 1.2%LH#
ESN.BE 10 FRIOFEFHHERE 1.8%E TE->TLS(EA, 2019a) , THRILX—ERi I F1F
Tl IRIVF—HEBREMODREREE 32%ICEOZIDELAHD, hid, 2019 EDORERLE
HART 3 EE G EFEDHBELERTLELT 2 BTHS, BEAREIRIILF—EIRILF—HE
DOREFBRICTEFERIHD IV 21—23>0THY . KIGEILKICHEALHZEMNTES,

IRLX—EERIFTIF TR BETREIRILE—LIRLT—DEOREN, TRIILX—EE
CO BFHH EHIRD 90% LU LICHET 5, TRILFXF—ERRSFIAERRT HOICF. TRILX—
BED CO I E% 2050 £E TETH 3.8%F DHIFEL . WAELY 70%ENVKEETTIFINE
DHd, CNITHRL.BE 10 FROHBEEIEETFY 1%DR—ITHEML. 2019 FIZHEE A
2TWV%, E S22 [, HELHHEHIHZEZZERTA-OITROLNIBEAMEIRILY—DEAE
EIRLF—NEOHREFRLRLTD,

BS.2 tHRODIRILF—IVIRIZHOLIBEFAREIRILT—DLE: 6 EADEMIARE
BEARBIRIIL I —DEARLIRILT—NEREE

£

BTHESFIAM IRILF—ERRFVAMR
el chFETOHRE BT BE B9 HE
2015~2018 & (* PES: 2030 £, 2050 £) (@TES: 2030 £ . 2050 %)
— —
/ IRILF—HEIS
—_ [ 4 »
\ EHBERMBE oo ) ’ o N 66%
s 95% > 105% 7% 25% 28% ] ,
0 @ 'H:$(%) 2015 2018 2030 2050 2030
3.6%
A o, %
: THLE—BE 18% 24% 2.6 -
WEE (% F)
e G [
= 2015-2018 2030 2050 2030

IRENA D+ 174 (PES. TES)IZE DK, 2015 EMD 2018 ENRERIRIILF—HEIZHOIBEATEELLEDH
122UV TIL IEA(2019a, 2019b) [2E <,
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IRILT—DFREKEZZD
5 DDEM DI

T 1D

B 0fE/NeHFD GDP EDH#HILICEhhbhod | BETMRRIRIILF—REHMIE, Ea
AMELFRBEEMORFEBYBAKIT TS, TRILX—ERHESF)A TIE, 2050 FFETIC
BAFFODMEIRILY—HELLES, REIRIILF—HEBICEOIENDLEE RED 20%
DBIFIF 50%IZHEML. TORR. MHEEENEL 2 EULICHEMNT 5,

BRIRVLX—FBEICHDHDIBEALEOEME (/R—oT—IRAU0, ppt) (T, BEDSE 0.25
ppt N5 4 D 1.0 ppt ~NELFTHIRELRH D ETNIE. ZRIEEIBFAADEILIZE- T,
WITEHEICINZEE 1,000 TWh(T5TvE7T—, 10 & KWh) DEHFEDEMABELL D,
L BRESEDREEHEZEFEBMT HILIZHELL, COHELBETREIRILE—EN
DEBEH=TICIE. BE 520 GW(FHTYR 100 B kW) EBA5HHROBERGEIRILE—
BERZEMTILENHD, TNICHITLT. REENZICHDIBERAMREIRILF—DLESE,
WIED 26% 5 2030 F£FETIZ 57%. 2050 FFETIZ 86%~NEIEKRT DLENH D, COILKE
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2.2 ERNLEE (GDP)

GDP [&. i ERERERT RH— MRS TH S, IRENA ALIETIT o1 (IRENA, 2019a)
[2&BE, TRIILF—ERHSFUA TR RITEHEIS FIF ELR HFED GDP (& 2050 FFETIC
2.4%HKT %, 2019 Fhio 2050 FETO RERITIEMIL, 98 JKFILIZET B4, COBMIZIF,
HRZEFOVOMDREZERANEZELRIFLTEY. B 2.8 TREEDIENTENTIVS, RER
EERE. TRIILF—EGBOMNODBEM. GDP EMICKRIRELFELRITT . TOEIE. &
BE5ABTIETRL0D. EDEESVILEI/NSGE HREZOREWNGTEGHNEE DR
EBTRIABNTNSCEEERY L. EZREEZERFIRITHBE L FIALLRL-GE #HA
M GDP EM~DFELEITHT M THD, HAD GDP BIMADEENFLREVDIL. KO T
LM BBEROERICRGLIZHEEEXHDOEH THSS,

B2.8 TRILF—EMI )T LT D GDP Z&REL
IRILF—ERMLF YA ERITHBES FIFITHE T HHEFD GDP D=
(%)
3.0

25

@ GDP M Z ik
2-01 ‘ ‘ ‘ ‘ | ‘ - BEEOLE

m EEREFHRIR
[C&BHBEEXHEE
DElL

| 11| | -

0.0

5

-05 | | T I | |
2019 2025 2030 2035 2040 2045 2050

IRENA D5 #rI2&3<

4 KETHWARILOZEIZT AT, 2015 EOR/LEEEZEEICLTINS,

5 BRI AT EETILEHERGEEILD LR 2°C ITA51=3MTH S (IPPC, 2014) , AT CREEL-FILE
FRBERIE, TRIILF—ERICEHL-FHH (REFR. BHAAVILTA) DEBEEATRODNSUORERMSEIZEL
BEFFIRAD DRI EFFIREL TS, RUILERBEROFZEIZOWLNTIX. ERICEAT 28 THL -
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2 2D FYAIZHTS GDP EMDELEIF. 1 AH-YDELEIZT 5L, 367 KILIANETH S,
29 1FX. 2D 1 AHT-VDFEEL, 2ARMLBERDEEFRTEL (54 FILINE) V)=V IR)LF—
BRERELRE (122 FILIAE)FHRLTVS, COR T, fIEEEDOREIRFICEELELZRIZ
FTELWSHRDBEEEIETHIC, XV =V IRILF—EHMIHVTEMREEFEULBEREESIC
TAIE, REGRBFDREL-OTIENTREINT LS,

29 HE®D 1 AHI=Y GDP OEMIIHREIXELES
IR F—ERHS )4 T, 2019 £~2050 EOFEHYAAQZHWNTEHLI: 1 AHYD
GDP %8

RILIANE
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IRENA D5 #rI2&3<

6 2019 £~2050 FDFHHFRAOZEEMALT =,

T IRLF—BMEATRRETEBMRER. V) -V IR XM THEGEMREETES, ChlE. TRLE
—ERSFIFITEB T ST RIILF—EFIDER TIE, BITHED T )A LR TREREMA~DERENEIL. &
=2 IXILF—EFANDEREHENT - THD.



HRIZBTIHERFNEE

2.3 &t

LERTHLUEKSIC. EFAE GDP OBERIZ. B FHNOTDOEZEMLEFERTHD, 5D
BMNIRIINF—EGIRICIDIETFTOENDE LZZLICIRATOVEVND TIEELMNENS B (IR
T 510, KETIE, BRI LICE T2 EMEEBIET M S8 ZERTT 5 (IRENA, 2016¢) ,

COERICIFE, STHRBALENLEE 42 REOSAENEETNS, FREOERIE. 22
DY TR L/ONI-LDTHD, BEWERL. REVHBELRRE. EAMoBoND R
BRI BEHERTERICLDEEADZEN LGS REMERIE BENRAREHE
EMEDHEENSHED, BFMIE. KR 2.1 1277,

COAETAELLHADBULE, BTFHBELFIAIVLIRILF - FIFITENTRE
MDORIEIZALEL. 2050 F£FTIC 13.5% LM S (K 2.10) . £DKE 5 ZH REAIE SIRBHAIE
AEHTEY ., KKERDHIBERENRARAPFHEDBDICLSBEDKIELR EZRRLT
L3,

210 EitAL: BEEOEZEGFHEBARE
IRLF—ELHS +)AITE TS 2030 F & 2050 FEDHADIEAIEL
PES LHEBILI-fBHLDE (%)
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IRENA D5 #rI2&3<
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Huvz 2.3 FBHLIEBDIER

ORI TRAVV-EBLEROBRERLLT. v/OBEWETIILOFEREMAL. B0 3 D
DORIE (FEF. R BB ETYT 6 DDYTHRHMEMERMLIz. TRENDO Y TIERITEMNE
2518 BITHEY T ETRNF—EBRO FIFRDERD/N—tT—DI2&2T6 D
DHTHEYERL. FNDOLEEZS X £RMTIERICENL

EBHeH
IZ8F5
film kit B30 =224 HE

BEEBLUVEENOHEFHE LR
HBEARE | FEROREBHE(TEHLERR
B DEE

2015 D

kLIS 1/6

BRETLT- 43 ORRFEFITTIC
EH BIIORFEARDEELSIVEE | ERA% 1/6
A DERK

FEEBSUVEEN DL -FARIZ | 2015 FD

EXH R L{E 1/6

BERFLUEERIZ, HEIME
RIEHBIMIZHTDBE R DT
BE~D FILF—HEE (TJ)IZ. IRENA | 2015 ED
£ DR THLAIZLI=BRE B DR | FILEE
FEETONEE(FILTHEEL
1D

1/6

BENRAZORBEHEE (TR
TOEIZENT, FEHELTHR
BEINR DHHEZER) . REEZEMEA | CO2
ARHHE | LI-EBAK, FHET 25 8% (K | BEt
IZEE) EOBEEEAH DML T
Hdo

1/6

R

EERHZERDEDRRHEE
E. RAEZHEALLERAEG. F
MEHEE | LAEDIGE. (RS D5EME(R | Gt 1/6
VHHERDHE) EOBEEMEN
HEINLTHD

IRENA, 2016¢c &Y#RE.
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2.4 HER

IRINF—ERIFIFICBVTEELSN IR T —GROM SR FUEEL., HRFET
FHELEAYVE—CFEZDEDTHD EREGDP DEERITTSRAELRY, BHLIFKIEICHET
B5(FET—RIEEK 21 2358), LHL, B0 LICRETT 5L HERFHEEL HERFE
MIEBEDZHREL, TNODBELI RV —EGBOBHTHEEERICI T HAREBEOEZE
EZ2HONDVEINELDIEDELED, Tz, COIIBEHLGRET. O—ALLR)LDY)2—7
DEBBEET D, ARIC. TRILXF—ERNL5THRE. ThENORBICEREDLDOTH S,
ZNIZDOWTIL, 5 4 ETHLGRBAT S,

+® 2.1 2050 EADO—FTyT: HEDIRILF—ERICE TS ELHIEFNER O BB

2019 2030 2050
#R —_——
g £AD AL (FA) 7 656 137 8379776 9 358 932
GDP(FJL, 2015 £F)
GDP(&7%): PES 83643985 117 717 477 | 214 272 530
GDP(&7%5): TES 85247810 120011802 219 366 861
GDP W% (F7A): TES—PES 1 603 826 2294 325 5094 331
GDP D% (%) : TES—PES 1.92% 1.95% 2.38%
1 N&1=Y GDP(F): PES 10.93 14.05 22.89
1 A@1=Y GDP(F): TES 11.13 14.32 23.44
EREX
BELEOERER(TA)
ER&E#: PES 3714 168 4 051588 4238 092
EREH: TES 3721777 4 058 720 4 244 626
ERE#HOE: TES—PES 7 608.94 7132 6 534
EREHOE(%): TES—PES 0.20% 0.18% 0.15%
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+ 21 2050 EAQO—FTyF: HEODIRILF—ERICE T2 ELHERENIEROER

() 2017 2030 2030 2050 2050
(PES) (TES) (PES) (TES)

HR —— ——
IRIILF—EFEDOERER(FA)
[RFH 560 770 696 739 430
(X pey = 28 085 33 255 29 133 29 878 21 680
BAERREIRIILY— 12 288 20 306 29 543 25578 41902
IRILF—3hERIL 9 507 20 283 29 189 17 561 21 265
BARMKBLY
T LR — T 7 439 11 507 12 078 12 721 14 494
&t 57 879 86 121 100 640 86 478 99 771
BES2WEIZBITS o 0 o o
T EBEDER (%) 2.13% 2.48% 2.04% 2.35%

BEMREIRILY—EECERAER(TA)

NAFITRILF— 4 371 7 154 10 890 6 998 14 090
VNP 4 286 7916 11717 11 501 18 698
IKF 2 389 2747 3013 2 569 2759
B 1160 2 374 3744 4 355 6 057
Hh 28 80 113 156 150 238
e 1 2 25 4 60
=1 12 288 20306 = 29543 25578 | 41902
IRLF—EFADOERIZE TS

BATREIFILY—BEEDNER 23.58%  29.36%  29.58%  42.00%
(%)

2050 FITHITIEAERDE(TA)

RESKDERERDE 6 534
WEEIFIILF—EEOEREBERDE(A) -8 507
IR —ERinBE R EF I DERAERDZE (B) 21 801

IRILF—EFLEOERAERDE (A+B) 13 294
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BT (FA) ST (FA) BIEEHR (FA) ﬂgﬁ

N 14 132 BR-RE 11 639
PN 4249 B 7061  BMEREEE 2 541
B EREA 5048 EF-RF 5976
% FEA 1009 /NAABREES - ;;,q;;_ﬂ’ 7 846
&t 24 676 24 676 24 676
BAKEDR L O.0
(%) : O
TES—PES 2030 4 2050 4 B
—
B/E
0.34 0.49

a&t 6.9 13.5
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AETIE, #HE 10 TRV F—EREA L0 HEICOVWTHIET LD RBLERTYT 5, it
FORFEERBZVEOMBLALBON, SESELIRLF—EROEHEZREL . BT LDK
RICEDLEEY)2—2av DRBETIDENH S,

oD I EICE SV TRESN-HLO T, A EFM, BUAR. LG AImEEE
BENTOEW, DR S FOOEENERAHY . B2 D7r—RIZEFTHTRILEF—ERIED
HEBERBRL-ZEROEREGERZSMYICKLTLEIEENLHSH. ENTH. IRENA [2XD
IRILF—ERMICBT DR EMIBL NIV THEE T S L& T EELHMRER/LIIENT
&%, UTTEHAT L RY. tEBRDEELGERENFET D,
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3.1 WREEHEE

AR

3.1 #HREAODEM: BHED 75 BAHLD 2050 F£ETIC 97 EAEAN

2018 F£~2050 F£0 A O E M FH|
"BEA
2500 e @) ZOMTT
® H\SUETIUN
2000 ——— RTZT

/ O =@m7o7

1500 . ©® +=-7ouR
/ . STFUFAYH-

1000 — AT EE

@ it
500 ® e
ZDHBERM
0 FE7=7
2018 2030 2050

E3ME [ZEDJ< IRENA D5 #I=& B,
F AT TFIENT T —F=TFEED,

AQEMOKREBA L. EDHT T EHNSLUBETIVATELSE TSNS RE7 VT . HR-
T7IVAFTUTAIN-A)THEE. LXK FET2TFTROTHAEEMARAENES—F . RT
U7 .EU, ZDMDEMN TIEHANRAENS,
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GDP

3.2 igFEDEDRE
2018 FI=HIT5 1 AHT-YEE N T{H GDP, HREHILDIRE

KL (2011 F£DOFILEH)

FNSUBTIUH @ 12124 _

077 @ -8 314 -

xm7o7 @ -4 002 B2

STUT RN THE @ -2218 B
hE- k7 IUh @ N2 181‘
w7O7 2 325

Z AR 71099

Fe7=7 17 246

EU® 22 627

it @ 29529

-30000 -20000 -10000 0 10000 20000 30000 40000

¥ 2018 &7 —%4 (World Bank Group, 2019a) [ZE < Iz & 5.

BORS IEFETHD, LK. EU.AE7=7D 1 AdHl=Y GDP [FHARFEHEXRE ERZ—
A . EET7CT.FZOMTOT  HNSLUBETIVAIHARENZRERESTERS, AQEMND
78%HhRERMIB THELDIEVVSAOSEFREFEREFZDE. COFREIIVLSZTSZFERYIZES,
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IRNF—HERBLEBASIUV)—VLRERBRHADTIER

H 3.3 1 ABEYIRILX—HEHEBE: BE7IVERAEOEMICHEOIRLY—EEELEM
1 ABEYIRILT—EHBELEENB LU ) —VHRABEARBEADT /AR

O ENTOERE(%) RERBREADTIERE (%) REIRLF—HEE( AHT=Y GJ)
100% 200
80% 160
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40% 80
20% I 40
N Y | I I
® o o o o ® L ®
% S A oS & 2 %,
A7 6/ Ng\/)\g\ =, »\'_ Ka . \$:A“ © ) zs'A\ é"%'
A N YN %

E: BATHUEREE 2017 £57—4%(World Bank Group, 2019b) . ') — iR AR AD 7 IR EIE 2016 F£T7—4 (World

Bank Group, 2019¢c) . I RILF—HEEIF 2017 F£T—4(IEA, 2019b)I12& 5,

1 ABEYIRIILF—HERIT, METHEEE2< AEEDOEL 3 #EBTERLLEN. E
BEOV—VERAERRBADT VLA TLRKDIEANRoNDH. FEAEDMBITEAT
DEREMN 0%EBZTND, BELGHINEIHNSURTIUYAT, BATVERAEZHTH, 45%

[CEBFY, HATHD 89%EKS<CTHESD,
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IRILF—EMICHETSH CO HHE

3.4 IRLX—BED CO HHE: HMMBOBHITKE
2018 FITHITHIRILT—EED 1 AHT=Y CO Bt ELMBHE

B IRV —EED 1 AHT=Y CO2 B E (tCO2/N)

R THRLE—BED CO, #HEEE (GtCO2)

14 14
12 % 12
8 8
6 6
4 % 4
2 . l ) 2
i B - N
% I S £ <& & X
S T N S S - W VR T
~>_// 5{;, @A. & DA AQ N éf@ N
> N 1 NI @4’_/{5 %y % A

3. 2018 &7 —% (Global Carbon Atlas, 2019) [CE LA HFIZ LS,

IRNE—ADTILREMNMENE, 1 AHT=Y CO BFHELDLL, BBFHE L. BADITKE
EHSND 1 AHEYHHERMGVENEDD., AONSN=OIHBBEHENFRITELELT
WaHigt 8 5.
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LB RBANDIKTE

3.5 {EABRHMOMBHLIMA : i DINzZ
2017 ED—RIFIILF—(LBHRH) BEBBREITHTHERRBOMEMMAEDLLET
EFEIELEIRILF—LEREE

+e7=7  -202%
hE-1k7IUh @ -139%
Z Dt -93%
HASUETIVH @ -92%
57U7AH-HTHE @ -36% .
#@7>7 O 4% |
1% @ -1%
zo1m7S7 @ 79
B7LT 40%
Eu @ I 80%
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¥ 2017 T —4(IEA, 2019b) [CE LKA HFIZ LS,

R, [FEAE DM (ERIOBIEN YA FRDMiE) (FIE BRI OMEMA LT, RETOTE
EXRFFFNZEOTHS, HANMERFRHSEEIET P T, MBLHBEIHEROLERNETE
DRDIHERGETNIEEEEWSLITHDS, HITEAL. ZOMTOT7 ®R7O T EU [F LB
HONBREEZAIRN T 5 EICLOTARELERZRIONDAREENH S,

d

5<)
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IRILF—ROBESR

H 3.6 TRILF—EHBEEE: R7POT7ICEVEENED
2017 EDHADIRILF—EHEERICKIIRILT—HE DI FI b3

®7UT 48%
tx @ 13%
EU @ 11%
Z DAt ERM 8%

Z0M7e7 @ -é%

s7o7rn-nIEE @ (I 5%

=zm7o7 @ |00 4%
w7700 @ B 2%
Ae7=7 1%

#rsuE77un @ | 1% ‘ ‘
0% 10% 20% 30% 40% 50% 60%

X B - BEEE. EEREE. ERERE. BR. H/\0 RIKERICET S 2017 £T—FITE OIS
&%

HEDIRILF—ROBER M., LF-AlE, FHRER. FEBUELE) DIRILF—
FREDOHS0%NRTOTICRALTNS, ChoDEEE HRDEENRARAFLHEDKRELL
REHOTEY.  RRFCLZEHRISIATRVREDHIEXRTHLHEEALNSD,
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Ao RRE
3.7 ST OXRSHE: SRETIHTOKRSLRSEIE
ML EMHRARE
o ZHEE (%) R AKREICREYRIHHBEHED L (%)
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] % % x ] & S R
% oy Tm By & 2 ¢ N %
% >3 o N BN % NN
SO é'(/xg\ RN > TS N %, R v,
> % 4 > %

: #EEE 2018 £ T —4%(World Bank Group, 2019d) . KKUE (PM 2.5 JREIZE D<) [$ 2016 F&H &£ U 2017
FE5T—2(WHO, 2019) 12k 3,

EOMT T HNSFLUBETIVH, RET7OTEZRCT RTOMEIZH T, AOAD 60%LL LA ER
TRICEELTNS, E0=H . BT DRKENKEGBESFEHELO TS, AOBMEATL
AECH BEFRREIRILT—ADBITICE > THHDRZNGRTFRICEILDEN T, A2 D
REREEEFTOEERET HENTEDEEZAOND,
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aAXMRE N

B 3.8 BAARBEIRILY—BH: [FLAL DS TEYE DMK LYK
BARRIANL T —OEEIRNEAMIED LK

MEF (HFFREERIM) /EH i+ (%)

hE-1L77UH @ I 52%
Z DB 12%
=E7C7 @ -26% B
FNSUETIVN @ -30% N
7T -35%

201797 @ -38% N

@ | -54% NN

eu @ | -56% I
Ae7=7 57%

sr7unn e @ | -57% N

-75% -60% -45% -30% -15% 0% 5%  30% 45% 60%

¥ BHaRME 2018 £F7—4% (IRENA, 2019i) . B A{fi#&(E 2019 &7 —4 (GlobalPetrolPrices, 2019) [2& 3,

BAFEIRILY—OREIRMEHLTEAH@EERIVELDIE, 10 iS55 2 #isiDHTH
B, FE-IETIUH. ZOMEMN LN DS TIE, BERIBEIRIILF—BEHIXIDRITOE A
BEDLECES 20% FES, COREHRE. BERREIRILEF—DBAMEESIETFERTY
DX ILEEDILERLTINS,

32 BEIRuLREER

3.9, FHKICHFHATRILF—EBORRETT TEGERERLTLS, ChoDiEHIT,
IRILF—RERENMCHHEHIR. AREORE. IRLF—TI/EAOEELL. BFREICD
o T IRILF—EifZ R (TANSREZRZEHBAENLZTR>TOANEALNZT 5,
AHTIE, HIEAET S 3 DDIFRI—DFHE. TRILF—EBREMESE H=DITBEGET
KB, ZEO—EIC OV TEFHMEERL S,
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3.9 BTESFUA: MgIEIcRESREL
BATEES FUACE T 5B/ B O T RIILF—EmROKRET BLIER

1 AHTf=Yzi Mg DERE IRLVE—FE 1 A$H1=Y GDP
N=| TRILE—EEE (BEIN=HBHEHEDO  CO.HHE (BB N EM. 201145
Hhisg (fBA) (1 AHt=Y GJ) ORIF ohiEE e%E (1 AdH1=Y tCO2) DFILEE) . 20184
_— ) 4 Vv \ 4 ) 4 ) 4
16.18 1515 62 6.8
- 0% & m3 .
2018 2050 2017 w 260 &8t 2018 2050 w 17968
88 25%
euzs 7E P gty . w ; ﬁ ® g ~—
2018'“”“2050 2017 194148 2018 w 2050 % 38270
41 7%
55—*;3;';%-' L 465 i ws.se > ® @ 53 & A X
1) & & a
2018 ” 2050 2017 w 91 #h 2018 w 2050 gl 13426
51
. 6.77 ® 5.7 ® 59
xroom | 4'84’” ﬂ ® fm 0% & M e g
2018 2050 2017 8OMH 2018 050 17825
e 163 -
[ ] Ne——=
ex | g ‘w @ 227, D g @B %
2018 2050 2017 284 #ptH 2018 2050 45173
| 100
042 ;| 4052 i O 967 @B @B ==
2018 2050 2017 28 i 208 || 2050 @ ° w 32889
2070 2600 1 ’g
ZOMTST iﬂ“ ° w @ 0% & - -
2018 2050 2017 19 #H 2018 2050 g 7330
99 )
® 28%
231 208 w O b i‘
2018 2050 2017 123 #8vi 2018 2050 22742
® 749 28
642 & o 41
wm7o7 P ' m : 'm 0% % ma -
2018 2050 2017 35 &th 2018 2050 g 11642

v

il ® 1947 18
HN\SLIE 4l 2 - 0
7IUh ' |w ® w % 0% o w 0.6 m.
2018 2050 2017 4 #ith 2018 2050 3 519
A BASESFIAIEUTICHARS IRENA OFAE - &< AO(X E3ME [ZEI<IRENA DA #HTIZLS
(FEF7=FIFINT722a—F=7%ET). 1 A=Y CO HEHEIZDUL T, IRENA OHHICEDICAO#EEE
EA, BRIRILE—EEEE 2017 £T—4X(EA, 2019b). #igiDELE (PM 2.5 EEIZE D) & 2016 £

12017 T —%2(WHO, 2019). CO2 #HZ (% 2018 &7 —4 (Global Carbon Atlas, 2019) . GDP BEE 1 i (&
World Bank Group, 2019a. 8 A7Vt X1& 2017 &7 —4 (World Bank Group, 2019b) . 71— 73 SR ER R #
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IRNF—TFHORE

OI—ULBERRKEE BETEIRLY—DORSN EROFIATTHEME
BANDTIEANHS (LCOE-EH) /MEitk (BMRTUOYLEREZ- PES I261H3
AODLE(%)) OBEHEOBREND {EBRHEA~DEKERE 2050 FEETORMANFEEENE)
L 4 ) 4 . 4 Vv
89% 99% 1% 46% 13.5% 103% 94% 68.4%
| ] | [ S \
w ¥ \999 _1 g A A & 0
95% 100% IERISEL 30% 17% 28% 114% 19.8%
| | | |
- ¥ LYY \ e A 4 6 0)
87% 98% B 07% 13% 07% 48% 444%
| | [ |
w ¥ o000 r— s A 4 & 0)
89% 98% IERISIEL 01% 14% 04% 39% 37.5%
] | | I
wmf joee [ 2 A 4 6 9
93% 100% ThigEE 24% 45% 05% 18% 555%
000 2 DAC LB L0 16
12%  89% IERIIEL 02% 6.7% 01% 29% 243%
I I ] w \
- ¥ LY » g A 4 & 0
46%  91% AL 23% 23% 23% 81% 260%
9‘ \ g A A & 0
92% 100% EL 01% 05% 00% 20% 195%
[ )
- ¥ CY | g A A ¢ 0)
60% 95% PR 43% 328% 02% 11.8% 44.7%
I I [ S
N & LY \ g A 42 & 0
16% 45% EL 01% 20% 01% 24% 118%

~ADT It RIE 2016 FT7—% (World Bank Group, 2019¢) . LCOE (% 2018 &7 —%4 (IRENA, 2019i) . B Afif& (% 2019
7 —43(GlobalPetrolPrices, 2019) . (L AMRBNDIRFE (—RIRIILF—EHBECHH DL RBRBOMMEA D L)
[% 2017 F£T—4A(IEA, 2019b) [CE DL, BEDF RAAREEIC DL T, KEFIE Korfiati et al., 2016, #hZ(E Deng et
al., 2015 (BRENERTUIFILHAEEINT=ED, 3#IX Deng et al.,, 2015 #588) . A HIL Bosh, Staffel, hawkes,

2018, 2017, /8174 < R(F IRENA, 2014, 7k h1E Hydropower & Dams-World Atlas, 2014 &<,
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IRNF—VRTLEBROREZERDOELEICEDSNT, FEZXREC3 DOHICHELT,

A B dbK, EU28 HE., TOMERM . FE7=7

A BEIBBCRABKENDTVENSEY, 2050 EEFTHOAOHEBIIFIZ—EF-ERDITEEFEIND 1

ABHEYDIRIILF—HBEIL. KEH THRFYZEENZLERES, BITEELFUA T, COtE0 5%

30 ERIDIRIILX—FEE CO HHE(E. EU28 hEZREEMT HLEEZOND, A7 =7 TIL. 2050 £FET

[CHEEEMNEE T ZEFBEIND, LK TIE, 2050 FETIRIILF—FELAEN 10%EMNTHEFEINDED

D, FHEIFHEENADETFEINS, ChIZKL, EU28 AETIEIRIILX—BIE CO HEHHE (X 2050 £F T

[CIRITKENSI DD 1FELT D, LHOL. TRILF—ERRIFUATEDE TNHD COHEHEEN B U g (I,

HBHEZDIKELBITKEND 80%HIFT DV a—LavEEBRALLZITAIELRSEL, CThboDibigcEiThT

FNX—RTLEGEBROFHELEERIE. UTODEBYTHDS,

< IRILF—REFEDORIL: LEABRHEISHNL, IRILF—HBREFRFNOHIBEMEIRILF—REN
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FOLEEE BT EFESKSICHDAREENH D, HlEL T A—RNSUTIEBETREIRIL
F—ZAVEBEEREOT7 U ESTEELZRET S 2 DOERATREMAR (FS)ETI LR KL
TWBIENS, AETHERBEIRILT—ET)—V KRN EREEXITEHAEEENH S (Paul,
2019), ZIL9x—TlE U=V KENSTUEZTHHETHHERID TS 2020 FEIZFART
5FETHA (Yara, 2019) . #EENZDRICHERRAEND,

IRILX—ERIRD AT, KFKE 2050 EXTITHREDIRILF—FTEDSS 29 EJ E{HF#
BTRARTUIYILERE S TN, TDIL3DD2IEBIRERICHRET., D4<EH#97,500 TWh
DBAEFREIRILF—EANDEIZLES, ChiL. BEOHADHRKEZTHEDH 30%IZMHLT 5,
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B 510 F—2kKBEOREIR,: TIL—KEDOBESEHITETSK
2020 &F£~2050 FEIZHITAKEGH - BAREICLEZKEH EIRAM CO, BIUR-EFEBEF
SEREEIZEBKEREIR DR

Bk FRBERM(FIL/kg H2)
70

EARLDKBEN-BAXEEBL

6.0 S& 5 FLRITE BRI A D RIfZERK

5.0

4.0 Q
3.0

0 — T | T T T T

2020 2025 2030 2035 2040 2045 2050

ABEHFEEDFH RAKEDFEY [ CCS#ESIERBEMSD
KEXFEBOARINT —R e F HEBDRA N —X

F: BfEZEEIXE: 770 FJL/KW (2020 £) . 540 FJL/KW (2030 £) . 435 FJL/KW (2040 %) . 370 FJL/KW (2050
), CO2 {fit& : 50 F)L/t(2030 £) . 100 KJL/t(2040 £). 200 F)L/t(2050 &),

KRETTIZ. EXBRPAICBVTHRYDEMNEASA TS, LHL, SERIFZDXSGTL—K
FDFEAZEDLH, TIL—KFRET)—VKFEMAEDELIDITRZAIDELH D, LFEE.
AMARE SKMAEEXICSVL T EARHBERORHICRAT. SREHBTEH-HIZT)—
KFEFEATDHLICKY . FHEZHIB TEDREEMELNRWIZH D, TRILF—ERRI T TIE.
2050 #1214 EJ BOBEFREKRAERIM, TICHKME. LFEX. TOEZTHREICEWNT
HEBEIND,

EREFIL 2 BRICEBERRKREZHETHHMTHY.. TOEMAE RIS 2050 £FTIC 4
EJ [SEY S EMEFITIE. KRIT BB BMEBE(FCEV)ITEBWT. FEALEDHRIFEER
POEEIERESNDD . MMFELEMEERAOESRMHERET SOICAL GRS, BEY
BT KRERRARERETHM. KRZAVWTERAVELERL. ARBEBIEATS
CENTELN, FHTEHDIEFH 1 EJ RGNS,
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T)—2KEX, SSHITMILTRILKFZER T HENTED, Chlk, ERAMEIT e HE
EREEND, ERTUEZTEEEZRE. SRABHNIRILF—EBFUFITE N TRE=TRE
[IREMTHAN, IRILF—FEDKY 370 1 LHHELZEOICAIRTILENHDEE. &
BB DRIBLEREZEANDELLD, IRENA(E, EIZFITLEBEEDH T, KRERAVTEE
L= O ERZEERT SMAAIFI O ERYMBAZEH T LI (IRENA, 2019r)  fIZEARF9 4. ST
AT NAF DR ITNAT e RHEZERIREG Y 1—2ar ELTIREIL DD H S,

RKARHARERY. HRAVRATLET)—EL. BEAVISDEGEEETY ) a—avelTK
FREBAERLTWS (ESTEHESR), COVFIATIE. A REERIEIKREFTBRBELTOR®
BlFRL. BEIRXFDBEAREIRLT—BENEITBL. BETLHILNTEDLLSEZEZLHD,
AoV EE, I7URIER. 42) 7 TIHEAEBRIMITHORTVNERFTH D, LL, PEHRED
EIFFEEZL BFECREICAET SERE RRLGSTIEGLAELY,

BEZERTIENEETHD. BEBREBLTLSEED 330 £ICHHL TS 50 GW DEREE
ERELTL. HROMMBTIRILE—FED 10%E2HETHIEIMBULNEETELRL, T
RILF—ER L F)ATEESNS 19 E) DY) —2KFEEET B2, 2D 50 GW #1%3
Mz EEZEE. 1,700 GW DEMREEN 2050 £XTIZREELD, LHL, ChEFHEKRLT
H U)—UKFREFHEHROREIRILF—FEDH 5~6%F M T HITBELRL, S5I2T)L—K
FNEHROZRBRIRILE—FED 25%ERMTIHERRAFEND, ChoEEFHTHE KRLKD
7T~8%EELGD,

HRAODZBILRRFEHEBEOEERTHFIA TR, KRE HRADOIRIILX— X T LIERHRIC
BBV TV HERDARENENRH D AETHRN LR RFRIERBLIE. KFREKFHEK
DBEBBNITRILF—ERBSF) AL EICEYRELGERBNERLIDAEERLTND, FFHICEEE
Fe.EEEFT . BEMBMIE VT TNDBEETH D REMIZENIE KFRE. 100%FER]

BEIRIILX—ICECEHRMOETELERLLLAREMEA H S (IRENA, 2018c; Butler, 2020),
ZDFEIGIGE. FTFTELOEREBNEAINDLSIHNIE, BEAREIRILF—DE AN
KERBEIZ, J)—VKFEDARMRE IR RIZEFO>TINKIEITH S, KERFIZANSRAE

DFNIE. BLHEREFELL LHEEIZR S, 8. 2)—2KENREREZLTWLSEETHT H
THHIN . REOAEEEEIEREIZKEL,

M%ow
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5.5 BREEDHHERFT: EHHERF

EHBREM, #HROIRIILF—BED CO HFHENHI 4 53D 1 E2LHDHSD, CO HHEZHIBLD
DEEY —ERZRMT HI=OICIEIREBIE. —E8D (7L, TRTTEGRL) EHEDFF(Z D0

TIFASMNZHEYDDOH D, M EEM (FAE. SUV. /NNy Y) TIE. EEMEEH LI EV A,

fifc el RERERE (FEE 1 EH-YDEITEER) . XM B 7ICEVWTEIMGR EZRE TS,
CCTOMAREEIIHETH D, THHE MEERAFZELL. BIRERNCBNERMTS
EVSTETH D, TNUNDDFICONTIE, EOANEE T ENIXEABETIIRUA, Fi el ge7a
BIRNAABBIKRABDKREGRT OO v ILAH S, EREYE@E. fMZE. MAIZDONTIL, B
ma—2av N EELED, CNODBESFICEZLONSY ) 21—V (2T, LLTDIR
Tl

I B R e

BRE. RP@E (57, i, #58) (&, ERBFAOBIRLF—RBED 0% LEEEDD. €
DEEIE. 2016 F£D 25 EJ hi> 20%FEAL . 2050 F£FETIZ 30 EJ ITET HEF RSN D BRITE
BIYF)ATIE. TRTOEMEESFAHLDOHHEM 2050 FHETICHR 3.8 Gt [CHEMT D, T
FIVE—ERRD T VA TIE EMEEICESD CO BRHEFRTHE S T A ELART 75%E R
L. 2050 £FTIZ CO METER 1 Gt F&7ad, FMHI 0.6 Gt DAEIRKIE. Moy I EMAIZE TS
NATBHOBERICEDEDTHS. TATORMEENFICHIMBILFEELNIE, SHIC 1.5
Gt @ CO; BHHENHIB TE SRR A H D, FYDHIRIC DOV TIE, FHICEMEKB LEENS VY
DERANDEYEZICL>TRBETEDAIEEENH S,

BREREF OV QLS. EREMEEDOHEEZEOICHIRT 2FELRIRK LGS,
EEMERBEBLI-TST 12 EV ETLBIENSYIE BRANE~ RSy (BEOETHERRE
100~200 km/B) DKREH % EHHMREMESH D, /Sy T —DEMEALLETTEY . RIED
FZE (UCS, 2019) (&I, KB HTHT TIZ 27 HDA—H—H' 70 BEOIESFLETILO
BRFIVIERTL TN D, ZLOREN. MREARATOERER N O —5—F5vIRAITO
DF0LAF N\ T)—EifiERFEL. RRICERALTLS,

BENYIDETRIE EV [TEYDDHEHEITHAN, KEMNYIIZETHRBLIXEETHEE

TGV, —#BDA—H—(F, BEBEMZEHL-KREBRSVIDIRBEETEL TSN, —AT

FREBEBRHERFL TV A—I—1H5H. KBRHIF - FHEZRIB T HENTED, kKFRD

VEDDBRRTHAN, Ny TV —DHRENRRICA LTI KROBFAIXIETT 51255,
ZDIENIRHAIATODDIE. TLIMYY - NA DA THD, CHITEBERVTRERMEE

TIBRENSIVIICEBAMIETHENILDTH S, i DEE I —FTEREREETT 515

Bl KBNSV IEEBMEZERTHEE8LH5.

ZDENDRREZRELTIE, RAE IR SRR (e MR DEE, V) —2/\AFHR
(INAFAZ2) PRERE SV REMNGBRIANAAT R OERGENEZ NS NAHRHIET
TIT—HOETrSYIAITFICERIESN TV FELBAZERSE DI ARARELTKRER
PEEEHVFE>TLVS (IRENA, 2019m)
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finze

M. FICO oy MRHOERIE. RLSFEITHERLTOSEEDRARFHRDNVEOTH S,
MZEHOBHE(E CO RETEMMN 09 Gt T.HRDHEED 2~3%EF L5, MELEEDN L
ROHEEL CO UNDBENRAREERICAND L. COMF(FESITHELLS, 2050 £FT
(2. BIFEESFUA TIEHHEMN 2.1 GUEETEMT 5, FREFHEL 200% L LIENT5EF
BEINBIZEDDHST | TRILF—ERBIFTIATIERN 0.7 GVEFETRELT 5,

MESMH TR OZRETLICIE. EIC 4 DOFELNHD, F-AERMEEORMFE. FOvT
AV NMF Db EBT) DEE. BEMEHOBRHEE (ERBRHBADEELRE) . KRH
MoDHHERIRTH D,

MEHFOHHEX. REDEOBVHEE. BARR. ZEBOBRTER. RELShTEYS
—aVVRTALIZES T, & 1.5%DR—IXTHIFT HEATES (IRENA, 2017¢), LHL, &Y
RHICh> TRIBELHHEEHRERRT 5I2E. MESLIE S oy MERICHAR Sz 14
HO&S, BEAMREN DBEAIEELRHOFEREZECTLELNH L, RIEHEDERMERD
AISE MR, SRRE. SOICIXBHELTORBIERKRLE ., R 20— 0 RE
HERMARAFERTHEA ., Thbld 21 TR FITELETERILE TELRAANEL,

Li=htoT, Sy MEANAA B (BERTIEINAA DY IERIERTINS) 1L, HZEMD
P E DO XIBHIRERET 5101, REFATTRELHE—DRIRKETH D RIE/ AT HHEK
DEFES(T 2016 FIT 1,300 {ELTHT=HY, THRILF—ERHS F1)ATIE 2050 I 5 SO
6,520 fEeL7Y  FRZEEFAD /A APy NEEE (T 1,000 {80%#B % 5 (IRENA, 2017d) , $h&1{k &
BROREICMZ ., AT RILF—ERESFUFIZE TS CO BEHBHIBOREHERTH S,

NAF Ty HGIFREFFEICRENTHY. MFIFROBoNTOEN. N(F PO FIAIE
SEBTERMTRRICIERTDERRAEND, =1L N A DIV ERT ENEIMNIF. XiE
B R KA A OREILEH— R TIAL DT HIEIZE>TRED, F=, FAOERICIERE
HGZIRMELBO M ETHY . ENAREED DTy MIMEDBELIED S-DIZETARTH 5.
ZEARFI D HEH ERIBIE R TIXHHA . EWAFIE T EICRRFILT S=DITBLETHD,

NAATTYMABITIA, =V KFREF AR IyMABOREFZER T IMEMNTTHON
TW3, 2, OYTFILE LD A /R— 32 -F v/ X (Rotterdam’ s Innovation Campus) HYE
95O IMI A—ARUZa—FIIILGMESPFDRREERTL-H. GEA/A—LaviK
fiiEtiAEHETERMIZ)CO, Do yMABERELLSELTVS, TODIIRTIE. KK
FhD CO, ZEIRL., BfFEATKEKREBRICHMBLTEIZKFRE CO 26/ T 5. TNIZLY
ERSNFZERARE. SPoyMRBICERT HIENTES, LHL. COTODIMIFIZEIE
BIZHd, BRI TYMABIE, EICTZOFVIRMDH ., +REHRENEFOLSITHLETICIE
FEREVLWEDYHLH D,
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o
Fi95L. MBI HADOFERMBZEDRTAGFHEDOH 3%ZELHHD. EREEHE(IMO)
(T, B EEMBERINZ TN (SR CEIE T HREHRH AP E (T 2050 FFTIZ 50%~
250%15MNF HATREMENHDHETFRIL TS, ChEBEEZ . IMO (&, MfBSED CO, HHEZE
2050 FFE TIZ 2008 F LR TH7EKEL 50%HIB T D EMHDHERTLVS(IMO, 2018),

MEEOR LS AEBRMBERDRIERZRTR(LNG) ADEYEZ LNV 21— DRF
[CEMDDHLT BZEDIKITHEST, IHEFIBAKT TV, LA >T HEZAIRT S
F=®12, MaRER P T RARICB A TR O R BHERTITVEZ L ENH D,

REBBEOBRRRICEIRTRLGHIRMEEFNHY . EORRZRARETHAIN,. —BLEER
(I RIENAA R, TIL—KFR. EDMDT U EZTHREDKRERAMDEN . BNEE
ERBAREBDICAN, KBAHMELTRISN TV S, RITHWE RN R DL, Rik/NAA1H
[FHALTEY . BEDORMI O OBLEAVIFIBEEMADDERIFEAELGLS EXRE
METHOTH, HBAIBSIRIETKEL, LAL. MfAEFIIZE 1T 5/ N1 A PAK D 7T 5E 4 2§l IR
TB 3 DDRELEENDH D, THITRFME. FIATTRENL. FHGRIREETH S,

L50EDDEREIE. FBEANIRLF—LELTESRZAVWTRET H4/MBH (TLIFORE
HBNIE e B THS, EXTRHAVTKRZHEL. TDKFE COz 7ILa—)L, mibKkKFF:
FBREEHLT. PUVERZTEERT D FKBREASNDIERBMBIZIEL, AR/ —ILROTUEZTHN
HbD. INLDBRFHT. BERREIRILY—BHZRAVWTER BT I LIckVEESNTIZT)—
VIKEDILERSNIZEE. FIHEFZMRMICEIRL . YR ESZAEETHD. e BMPEEFRET
B5TSURDIFEEAEIF/IAOYNEBTHEIN. TARSURTIIBAERIBED AR/ — LTS RDE
fAl 500 FUEAELTHY. /LI —TIERIDEERED TS 2020 FITRERFBDFET
H5b,

BEROMEST-REIL /B ER-TAIREMENH S, AH T EEDLETOEINODH RO,
HBFOEBARARGEFBETNRERNODIEENREEALTEET HENTED, HHLIL,
BEITSRAFYIOBETLNOELIENTED, COLIGFATORBIE. BERFERHERGIN
Bo INLIEBAMREFIRGENGVA, EHEN TV R T OHREIHAIILT 518 =R
BHID=OICInoDHREF AL TEHHEEDEBMIZIFESHENENIEENEHLN TN 3 D
BOEHIF. BTIRFYIBRBETSUMIE T DB EETH D, RE. COHEERANTHEE
8 7,000 BAHEESINTLD,

RRIC. AHNEBOKEAEEL. RABAICSOVTREERMSEELGRENERLTEL, SBD
ERMMORIELEEZEZRDHE BAERGRETTEEDHAIKREMZAN T -OITBLELR
BNERM I DILETEGN, EFVARHEBZHIB T 5 EICE TR ADHEREZTDHD
CEFTED, LAL, ChoDEMEMMEFIEAT HICE, GELEEAH D, HIZIE. BAOD
B5EEFAFRTEBCENAR—ZADHMNAHY . KEART OGS FIRFBESHABEELSD
AIREMEABH D,

FRfAERFIICE SR RELGEELNINDEZZONED, EDHRAMEIINELICHETIEIGL, £
DA FEERPREIZE ST, SNIFYRIIZBEYSBHL., FroRITHEY5%5,
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5.6 REDHHEM: EFREM

EXHMX, #HROIRIILEY—BEE CO BiHED 4 70 1 LLEZHDSH. ThITMATHAD
CO; HIHE®D 8%, EXBMMNDERTOLRICHRT S, A5tT 5L, EXEHMMIE HROT
FIF—FESFVEETOLRARE CO BHHEDNHI 3 DD 1 £ D, EEHFADIRILF—
FADOKES EDBDERICEDLD T, BEAEMICIEIEM. FRERE FITTILIZVL) L
BHLE, FERIKR(BITEAVN) THD,

B, EXMFICEHTS CO, SFHEZXREICAIRT 1=, BFMICRITAIRELY ) 1—2ay
[XIFEAERR TRILF—ERILF)A T, 2050 FE TICEEMFADHHED S5 60%H AR
ENEN, ZOKRBAFLBEHBEZLFR(IRILFT—DELELROE~PEOTOLRE) ITER
ZEW-LOT, EXHMIIEALLTE-—TRADHHRETHYEITSH. LI=A>T, EXREMIC
DNTIE, HEZE 60%HIH T 572 1T THREBRMIZE Ry EOICEES SFH-BFNIIviay
it 1—av ORFELHAREABETHS.

BEH+EMT, EEBMAXEVNA—IILEEEICEDHIAVUBHEYES,. EBEER
(N2O) . AR ITVILTEE (SF) BEDBEHRARADH B EEIFICEWVTKIBLESE XTI
(UNEP, 2020) , ct (%, BEUGBHIFED TTHL ., EEXEHMAOHE EHIBARIRETHD LR
LTL3,

EXHFTEETOIRADEEYRITRIEL CO THSH, CO BT, 2K, K. EEMLGEREL
TIOERRERESE DO L RRHERET I ETRETHIRIILT—ERDBEHE, €4
VREETIRICBITARRADERGEICLSTACRBHICH TONS, T EEHHDTM1D
AN ERBLTELDHHBH D CHICIE, BH BBH. ZDOHOILEVEFERT HBETE
CAHREEH . HBEICLAERROTIAFVIERENORAICLSBHLENH D,

AETIE, —MOETEEXSBFNMOOLABRMRBEEERTOLRICEET SEENBHEZH
BT HBRKZERY LIFH, S&. BERREIRILT—, B, CCUS. TRILF—FTILLE. T
RTDAATDERBRMNEBRGRENER =T EEZLND, LML, EREMIIE. FHDZFER
PTOFYVRIYIRICEEENS ., BFEF OB HAIBO#ELH D, TORITTE T SHICET 5.
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AV RBIK

TAVRE, DB RLEEAV M IO D—ICRBRED O RBYMEZVERETHLICK
THEShS, EOEAVN U Hh—F BRAEHERL TR ESN D, BFRLEBRAXEAVID
ERATHY . BEREEAPEXETRLIRILT—EHETDHIETHS, cOIEITEY, AV
EEIZHITH CO HHBRIBMAEEISRED S LD ELOTIVD,

2016 £, EAVNERITH 4 Gt D CO ZHHL., TD56# 2 Gt (FTOLRAPHETH o1, F
Ei&. ERMICHRAZKOEAVNEEETHY. 2016 FICIEHRAEEED 57%EHH TS, F
. AIRBEDEEIZEWNTH 2017 FITHERRKTHo. 1VFEMADE, HADEAVNEED
3ND 2 HNINE 2 hERLFTTIThATWAILIZHD, BITEHES T4 TlL. 2050 FETIZtEA
URDEED 25%IERL. CAVMEEORBIEEL 4.7 GUEIZEMT 5, TRIILX—ER#S T
A TIE. 2050 EETICHHEL 3 GUEEDHLTNBAIEEFZTHIRIN SN, ThTHEAVE
EEIIEMTRAD CO HHRETHYEITS,

TAVRIIA—EENCD CO: BEHEIZ(E, FEHHIRELT. 1) FILVRARP DO REEE
MM (RIRA) DBERRICE>THREESNSTAER CO2 &£.2) FIILVBARMEMET H1-HIZfE
ASh BB OBMBEICLYREESNASTRILE—HE CO, D 2 DA %D, AU Uh—IF &
EITRELGRARADEN SN ENSTOER CO HHEMNEL, Ff-. TOERIREA 1,000° C
UEEBWIEN R THS, AIREEET H-OITBELFHRBERIREDILZRIEIZEY, V)Y
H—1tH=YUHKI 0.5t D CO AHEHENSD, ChIF. AIREEET H=-HITH 1.2t DRREZNE
FE-DTHATHD, COTREIE, EAVMEEICZELD CO HHEERARDH 60%Z EH S,

EAVREXRE, VVh—EEITHEITOERPHEAZL, CO: HFHEDHIBMNHLLV-8. &
BIZIEWDEL, EAVM) U A—ITRA T MBIE AV M HOR B AV NAEYRE 8
PLI-HMEHOMOMEEFERT HIENEZLND BREND, CO BIRDRTU v LA E
LMEEMDOREREE. HFHECRHMOBHICL>THINEZITD, EHNICE. ChoDRBEAVE
DTEEMEICBET LY FRNEBBEREIL T 52012, BELARMTN -REBEHFENDETHD, Ch
LORBESHIL. EEHETRBALEBICORNATHSE T HIENTENIL, EAVNYVH—
[CERSTRDDZBIVVTIVENEERLRY ) 1— 3 bR BT REMLAH D, HEEM/RN—TavidED
OTEETHD, BEHL. REMOEMERAVTHRAM DML ARTLEETMETSSECEL
TOH. FT-IEHEEM OGRS E T R ICEBR TESHNLTH S,

LAVNERITE R BERIRT BHEE. EMNCEHD, BIZ L. TOLRMBOIDIZ/ A
HA . R, ZOMORENERAT 5. LA MEEDRANT ST RERERECRALT
HEMGE—S— ORFHEL VS B L REEAT HREN DD,
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DEDEHRMS, AVFEEITDOWTIE, CO, BUR-BXFIA-FTHE (CCUS) HfiZRLABEM
BB HELRD, BERAVN IV H—EEIZE>TEELBMEIL. TALUNBEVNSTHS,
CCUS &, IRIIX—Ef > FUFCE N TIE=yFRICREMTHY . EATEBIREND, &
NIZEIDDET KOOI DEESF . FICEAVIRMTIE, CO HiHEICRYBT =012
CCUS %4/ 2 Gt LLEICHEKT 2RELNH D, TAV MM HER VM OICEIZET B120IC
[X.CCUS DELGAIERNBEIZESHERDODNS, EAVMEILUIZ CCUS ZEAT HEDM Ay
MENAAATRRBEEGRATEDELIRTH D, TNITEY HFHEZHIR TE ST THEL N\ A
A IRIILF—CCS DFAICE > THEHEN VAT RICHIILERBT IR LEAHE D,

ARIFZHRGHMICERSN, 880, /LT - JHK, WK EREETRLEALLNATNS, (F&
AEDTEETIE, BIREZEIIVBOREENDLD, —A. [FEAEDZELEETIX. BIRFILY
(B) [E—EMITMREZET. T L MFAORMEEAL TS, AIREETHHEINS CO:
T BRBERBEIT ALV LORKRERIE. TIETOBRAMRE. TREPOEEEICLSMEEN
BEBICHET S, KUSEMLFILOEFERAL, EAVEZLRBORMEZAVTEREDOTILUE
BEELEIEEHILICKY, CO B BRIBEERTAHIENTES,

L2 -HHFE

L2 -EHIEEEME, CARBEMCEOMORBIRAMICHRT IRAZRIET S, UM TE
EREZERIIRLTF—HEENKLE VDB THY. —RMICIIKER I REEZFERLT.
7Y Y. 0Ny FEREOMORBBERORHNF LIV E(IFLY, TOELY T
BOTIV)EBET D, LRABRKIE, BRIEEMOTIAFVIZRET HRERMELDHETTHL T
FILF—RTEHD. TNITHL. BRIEEMUEER. VVBIELRE) DRELI LT —ZHET D
LO0. ERILEYVOREIVHEEEXILEINIDLGL BEREFRTIIENEZL, EDHE.
HIFEFDRERADHTHRET S,

2015 I, COEEZNIFIZHN 2 Gt D CO(TOLRBHEZSD) ZHHL, BAHES V4T
I% 2050 FFTICHEHEM 2.8 GUEFETHEMT 5. TRILX—ExI A TIL, RENZEFIHK
HOTOERDLONERANT, HIEE(X 1 Gt BETRAT S,

RE.LZ-AHELERRBTBESEESHERTENHLIN, ZDIFELALE X P2C (power-to-
chemicals) ®/ (AT RHARH R EVS-REFRICESRADSEMNARETHD. EXTFEH (R
AR, TUOEZTEE. NLVIEZREELGE) DIFEAL L. B+ FEORBREE T 55 1THEL
SNEEETHIEARBAEDKRITIKELTLS, LI=A>T. SHEEARICHETH1L T B
HEDEHIRZT. BEARIRIILE—BEXOKRENATELAERENA DD, KENLERK
B ORMEEDICIE. COTUEZT DB EIXIER) DRGBENDBELL S, LSO DRIREL
HHcH, BEEEKEIRE L/ 1A I R)LF—E CCUS DHAIZESD CO, DA T=Dh, ##ATR
LiY5%,
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RHEZEEORE. BICEEFERITSAFYY (BEEFERARICHENING) OEEEDAEIC
Y. BHEEHAOHEEABEETETREDLZLLDICL TS (Pooler, 2020) , Yk FE
BOTFUTENST-BAEARELREENSESNFNAATSZAFVIE HEEDTSRAFYIIIHT S
BFRa et REBRELTEETHS,

RRMEERRREZE, VAL ) A—X  MERE., JUBRMNTYERECENSGIRRERE
FHTHDH. LHL. BREEFORRZREL. ALRYZT DICIE, BIREEFZEET H-0O0D
PG RENY—ILOEEREY—IL. F-GRERER . So2BETOATGELBEITESE
FAbND. REkRIC.EEOEDLZERL. BERFMBEREBEANDOBITICL - TRIHEIN A
[BZERHIT =D HEMBELFTARELG S,

vy

BMEEL, EXEDMICHBTIRROBEHROVEOTHY. 2017 FITHFATHHIA-ILER
FHED CO, DEIZ 9%EEDHTIVD HMlEEICLYBEEINIRIRILF—EDIFELALED.
HXOBFIZH T EHMEETIEFZETRELTHERATIRARPI—VRIZLEED T, HRMIC
CO#HET %, AiEARBIEMIE. BHMPADKRIRILF—FED 78%E HHTLVS (HIFD
IRILF—BELENENELTOI—IRFHANGED),

2016 £, $kAIMPILAEDL CO HHHE(T 3 Gt THY (FOtAPHEEZETD) . BITHES T
A TITEBHEFBENELD, HMBE(L. RS FUAEMBIZH 15%EMT 558, HiEhFEL
HAILDEEIZE>THEEFBIENEED, TRIILF—EGRIFIVATIE, FTROEMPHE
D—EPEANLEADEBEL., HHEL 2050 £FTIZ 1.2 GVEITHAD T HETFEINS,

BMERT., oL HHBEHIROZERICEFST A OMDEELEBEHRHEED-HDEFH %
BRLTWS, E—DEMHIE. BERBEIRIILY—HXOKRTHY. BILAZEZEIRTHIL
[C&RY ., "EKICHTLHHEHIBZERTHSERELTEESN TS (IRENA, 20199) . KFEZHA
W BRI RAMTICERATEE THY (EELETEE (DRDZE) . SFEIFLRBBEENCDOAE
DELEHFFICEYMHA TLIS (Gielen et. al., 2020; HYBRIT, 2016; GrinHy2.0, 2019) ., 5=®
EEFIE, AREI—VRITERFELTLNSIIRIC CO, EIUR-ErE (CCS) Ktz EAT5LTHD
(European Commission, 2016), LML, 7O/ FaRMFELIYEZ N EAHIBAL, FAHMN
TEFE-TLVS,

Flo, AREA—VRITRATNAAFIRABGZEZFIATHELARETH S, HIZAETIVIILTIE, K
REBETINEBFEHNRFEICBEASINTEY a— I RFTAATIANBEEREINA TS,
50 EDDERKIE. KIEED BORMOBAEMREIRIILT—BHZEEITHATE LM
[CBR7—VFEBEEIEHILTHD, HMEHMATIET TIC, RBLBERAREIRLY—BELN
BRI A TERGICHBRBERERRLEDOTWS AL, XKEO—2—a7ELUVITISXE
BATTIE. TRLX—DIFEALERNRELAGAEETENGDONEFETH D,

189



BAEARIRILT—HRRE

190

TFILE=) L

FILEZOLEEDIRILE—FENR, EBRERELTIEIRARTHS, TILI =D LEEFHRAD
BENRARABFLHEDN 0.8%% LS. WEXTHRADEMHENFHTHY. 2015 EOEHFEA
=X 800 TWh 2BZ TS, ZILSTFEED-OITILABRENERINDIMN, PILS =D LEET
FAINDIIRILF—DIFEAL IR BRIERAINIBENTHS, TILI=V LOREBFITIEICT
FILF—EHNEOTNTOERTHY . BERICKDIBEEMNRENRBHED 80%LL L IXMREE (BES
BE&E) B ETHS. RYDHHEIL. BEFHELTIILITEEICEET HHEETH S,

IRILX—E S A TIE, ZILS =D LKEE(E, 2015 EOERM 167 Mt s 2050 F£ETICE
fél 269 Mt [THE K9 5%, CO2 #HEtE = (. 2050 FIZHTHRITEEID FVAELLART 70% L LR
195, HIDOKRBA L. ENRMOBERABEIRILX—BAEN 86%ITELI-ILIZLDEDT
HEM, —RTIVEZ I LDEEENBLLELOIZT /—RFOFERNBELTEIEL, BIRICHES
LTWB(EETILEZVLEEADOBTICHIEREMNG CO HIEEDNEMEERL-32T). &
YI&. TRILF =R R FBEBEBEMICEINFER LRE) O, TILEFTSUMIBEITH/1 A
THRHEDOFEAICEDIEDTHD, REICHTIBEMAREIRILT—EAZNLRALTNSH. B
ARREIRIILX—B AL FIA ARG gAN DTS MBS ERER G T LN EELRRTY T ELD,

IRILX—ERESFUATIE, ZILE=) LEPIT 2050 FFTICEETREIRILX—DFEAZEN
60%ICRIERL. TRTOEXHFAOP TEETREIRILYF—DOFAELNRLBLLDHTREMED
Hd. NIF. RKEDEBNZHETIRELELBEAREIRILT—BENOHAEHLEICLEER
THD. TNITNMA . BETILI O LEEEFSEEEDENITET S, REEICEOTERKE
BHEDIF AEIRNDBARBEIRIILF—ENNEELHIBICRBTIEZBEGRITHLTHS. 7
IWEZY LEMTIET TIS. TARTIVRQ LS, RIGEBEAREIRIILF—BANEEICHAT
EHGFTICHAMERZERZLIRDH TS,

HHICHELBHZHEIBT52<OHFREMH T TITHEEL TS, — A BE~FERDOTILITE
ETIE. EARHAENA(FTRHTERICRBTIENTES, FEIL. COSSUF-LHEDRE
BZEONIINET EH0THY ., TRIILF—aORMREHIBICE VNV TRELREER-TTILZ=D
LEZEIZBVWTIEHESLTHD, £z, TILS O LBEEFIL. EEEFBETREIRLI—DOEA
FRIN—FrILBEENDERENER-TENTES (Amelang, 2017) , BEFERTIXEETEET R
WX —DREEBNEFE>TRETIIENTE, TNICLH>TENRMOREMETETHDHELBIC,
VRE ERNEE ([CHBSN Dt CRRFTZ IS E 2RTAREENSSITE TSI LITH D,

Ahhh . - E
[N
U
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5.7 REDHAHEM: XBRHRALT5

RAT RSO IE BRI ELEART CO, BiHEADEN 6, TRILX—ERRISEL-RETHS
ELSTERN—BBICHY . TOFIAFEFMIHUTIS, LHL, RAFR IO LR BRE &Y
REHMENENEZVZ., FOA—RoDVYa—23 0 TIHEWD, £, RAARFEAOREEY
ElE ARDBNATSAVEEICE>THTTHESND M. NG ELTRIBEEIESN DML
TIEBITKRECELS FIZIE. REIZHERTHOICKEINSERMOTOTICHHINDEIRAHT R
DSATHAVIRFENEIL, RE. 8@E. Kb ABEVSTRTOIREZEICANSE, B
HORRENEZE 30% A LFASEDATHEENH S (Traywick et. al., 2020) , Ff=, £ELTBED
BRETELDIAIVRENKEILLATRERLHY . TADNISICKRAARISERT HRELNRE
KX H % (Alvarez et. al., 2018),

FAA—RUFLERYMADIRILF =R TLEWVIBEBREOXRNSRDE, RAHTRE
ECHRARRDFEHEDOTODIME. ChoD HEERELEW, TORH. HRATS5
DFRMF AL REBBEIN . RATABIEREREICHIVRV (BEEE. T RAVITELEDS
WIRRDEKRT D, LI=A2T, A= R T—KFONAF A EWNS 25—V B AR ITIZH
RAAVIZEBAATHIILIE. EEDEEZRETHLLLIC BENRARAOENEMERT 571
ODAHKREED,

HRAOATFLIE, RBENAFHR, T)—2KFECODDELSNBZEEASY, FLTHABADYS
Y=V KFBDEEIAZHASDOETHRATEIET. T =T BHENTES, 3 DOEREK
FWFhty HRAU IS AOEKFENFT-HHESERL TS, ThiE. EEOEREZR/IERIC
MZ5EELIC. BETRIRILY—DEAZFMET SHEEL-5T,

2015 EOHAD/NAAHRELEIE 1.5 EJ T HFAOBRIRILF—HIED 0.5%5BFExHHB L
L. HROBENENAAHAEHR AL 35 EJ ZBASAEEMENAHY IRENA, HFIFE d). KA
HRAFEDH 30%&i#-d N TELEEZALND TRILX—ERI A TIE, 2050 FFET
([SINAAH ABABIZIRITKED 10 £E128471-% 14.4 EJ [THEMNT S,

BEAEIFANF—DOKRFBEFRAERET S L. BRRATIEIRNTHSH. B
WHICIIRFATRETH S, REMIZ(Z, EREEDOIAME T EBARIRET RIILT—E N DMK
RIEIRMEIZEY., §#& 10 FRITHBATRIRLT—HEOKROZEFELAM LT HERRAF
Nnd, BESIVRIBEDHRINATFAUILLKEMENRERFINTEY ., KREEHHR
DERDH 20% 5 BADESITHNIE. NATSAVDREDBELLD,

KEFRAOHBKI, HFBAISREDLERZHIRBL ., TRV F—EBROMELRFLY BT
REMED H B LHL. ThIFREREDOABNDEITLEDHIELEKRLTEY . AR FFLMH
BEREMEN DD, TR TV AR NUYBEZDHEVNSAEDLE RETT VAR IO I
HIRIAT AV ERETHEEE LT DT KEANOBITORRESEZFATHIRETH
WY EHITHIHEFIBOT IEALNEKD HREKRIITELRYBHIZT)— LT EHIENE
FLLY,
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6.1 EEMGIRILF—ERi

ERPDEAN, BEFREL 0T RHERIRILF—RITKFLEIRILT— AT LDERME,
VDL TR EEOGRBEVSREICRYBECH. [T -0 Za—Tr— L IEVSBEAAEEEE
HTWD, COEELTOREICHIERIT. 1930 FRICKEXKBEIZVI) - T/ L—XX
WD RSN Za—TA—LBERID T TITON-EREABRENDRKBRGENERZ
BTTWB, TDZa—TA—IVBUK(E, BB SR -RITHE ., ARFER, ZLTTRERIEFEN
SR ERMEMEHICHLTELON-—EDRFEEZH I LD TH o=,

LIV EDDERAER. T4 5 2008 FOMHRAESRAERK (TL—R)yiay) 12E o0 T )L
—ZARIWEDOBENTO—NIVGET ) =0 =a—T4—LEVWSTHE TIA N Z ofz, HERBRFHEL
REBEOEFEGHEBRICOVTORMELNTFS 5. EERETE (UNEP) 4 E O EFEHEEE
PRREIZLD. [IEZFOAEERAAALZHT-GHEEROIENKEE ST (Simms et al.,
2008; UNEP, 2009)

RE.HASER. BENTEEF, ZLTCRARICETIR[EEDOBH LV EENELG R,
Ta—IVIEJ ) =0 Za—T 14— LICE T SF - G@Em N EETR->TIVS, B 6.1 [TRLE=&LSIZ,
JV—0Za—T4—ILEAREMIZ, [IREEDOER. BERXRRLERAAHOMER. HENWFEFL
HELEDBUDRIELVNSBHZVEDITHUMTITAZLEEMEL-BREMNLTBRREA TH
%, NOLDBHDOHRLCHIDNIRIILT—EMTHS,

®6.1 yo—nWgd)—r=a—T1—)b: #2-BF - REBREERTEIV2—avnHhid
JV)—rZa—T4—ILOLELZ B

BRFERRCER

O
&

| SEEEOER
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REDGHEAIBFLERICEFEZESSEL-O. BROAERPRESATNS, EEDOKIR
1O, HER - IBHENEHHEDOD . ChoDEYVBAIZFHBT DEHENONH S,

- HERFLBEORZGGEHEZHRNICLT, MFAOLRVLENLETHLILZRBEL . AT
HIEHMERIRETD)Y—ADEFEEZROH TS,

c WERELTOMAADRIEDDETHSCLERBFIEIRELTID, CORMRIT., BEMH
REERICREFINEENRARFEHBHIRBREERT 5=OICETISEBR O A ERE
(FTREFR+2THY. BRAGBRY—ILDBETHHEWNIEZAICR2-LDTHS,

< TEH FRATRTERAA. AMOREGE DO EMREICFRICERYEA . EhIZE>T
HRINREEAHL. TRTOANVSEIDERZLOTHEZREALTIS,

- BPEFARGEERECEYHBER T EHWE DI =T (THT HAESE, TR
BIZHHEEDHTEELBEREEEREL TS, 2L (£, KNS U—> T4 —ILTIE, 2050
EETITH—RYZa—FSLERET HEVS B ERHANAEEBIET /AR EEICES
THERBENTNS (RysR 6.1 58H).,

—EDBERIIT )= Za—T4—IILIEWSEEMEDA TSN EN LY, DB R R
~NDIBPNBETHILERBTIANEETH D, COLIGKRIBLERRFRIEERRT HICIE.
BREMLGHERICEIO>T.HEICRELE>REME. HME. RERMEITRLL (Asici and
Bunul, 2012) . TRILX—EciREHETINELNH D, HADZ D HIFIFLVEZIZ 2008 FITHh
FORERMAKISOEEELICHLIN. TNTLLEE . [IEEBOMBICRYAT-HIZSIE
EREOELEEBELTITNIERESHEL,

IRILEX—ERiRIE,

SR BRDER.
BERBLERAHODBIE.
HENFEEHELEDOEUD
FRILEVSHBEDOFILIZHS,
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Koz 6.4 BT )= F4—ILIZEB FARELRBITDOAHD=X L

2019 £ 12 AICRRMBE K HIMRELIZIERING ) =2 T4—IL I TIE BRINB KU HFRICE
STRIEZEHEREBEAFETICEEHSER (existential threat) (2725 ERBHEINTLY
%, COEEZEL, 2050 FETICRIRFIEZEMT HELVSBEEEHBIT.EURED)Y—
AMELHRENEESOLH-HEHREBIEZRLTVS BRI —2Ta—ILiE. Z<DBE
BOLGNMNTHIRIILF—EFADRREFLL. BEMOIRILF—EL, LYV —iGEE

SEEDILK . EERMMICE TR AIREEZ R LS B A -ODXIEICERTELV-IRE
PAI/R—=aV2DVTEHRLETLNVS,

NS BZEERT B0 BT ) —>T—ILIREETEIE. 10 ERTOEES 1 K
A—ONEEFFHETHILEBELTVWS, COM=2T7 T4 & TRIILF—ERHAICE
RIGEFN -2 EELSELD CITKYRINO— D tigiAMh D s L B 55 8%
RITHILEROTNS, FTED—IRELT. R ELGBITAN=X LIF. BITICE>TR
LFRANGHEEZ T A MBOFBEOTREXAS-0. 2021 F£~2027 FOHIMIZD
7<EH 1,000 E1—ODEELHEEZHIBELTLS, ZDHIZ. RO KSHEETERN
RSN TS,

« 75 EA—00HR EU EETHANELBRITEE | MBE. BN BERAEEE . KX
MUEKESTSANLDIVFUITIT7URIZEY. 300 E~500 Ea1—ODELEHE
TERAHTHD,

s InvestEU OS5 SLICHLNT,.EU BFDIRRKRFL. 21t BILZXIETBH=HICR
B B2 F T HEMNEBIT TRIISN-TAELZBITHE L. &KX T 450 §1—0
ZHETHERIAENS,

« BRMIRERITAREL.EU FTEALHLESWHERT-IAHEFIREFIE 1D, Hig
B AOE LRELVST-BHDT=8IZ, 250 E~300 E1—O%EETHFETH
%o '

HFT: European Commission, 2019a &1 2020
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196

6.2 FREDER

IRILF—ERBEEYICER I L REFLEEL-0TEARHBOFERAEFRBTES1TTHEL,
FAHL.REEYICHIETESREFLZELEL. TRTOANIEREEZL 5T ENTES, IR

F—ERILDEH I KIELE R DEMOEUAKEDR LEH-5FT ZEA IRENA DA TICKOTR

IhTW,

IRENA DDTIZLDE, TRIILF—ERBRIEHRLANILTETSRAOBRRELZ5TEHEOD . BRI D
I OEICE > TRENKEELGIARENENBNIELRLTVS (F 4 EE2SH) BARNOE®
g, TR TN OBRFEOH KB FBEICHHMTToNIERLIHFE RS RILX—EIRICMH
(T CHEAHT, TDOEHL. BENBEDREREICL > TREFEINS, ENIRILX—EGRHRICK
PERE/DIENTESINEINZERTH5HEF. (1) BERY IS4 F—UDORE EE. £

B, ZLT Q) EERHOHO—RER. Kiff. 5/ 84— ~DERFETHS (K 62 &5
H)

o

(6.2 TRILF—EREHHEOEICHIoT R
IRNF—ERIC KD REM R T SBENER

ERBED YIS4F—2D

B4k @ % oL R

(i

SEOHER Mg D ) IERBEGE~AD

i &k7F

@ HROHSEFEE

IRENA, 2020a LY#msE
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IRINF—EELHETEEEES
WAL, ZIBTBEHIZF,
FTNENOEDORAIZEDV-
BEEEELETNIEESAL,

IRIVF—EIBEAEITT IO, BRI DEXRIZEET IBENLEEN, ERO-HDFREL
H=ICBonBEDMAIZHEET D, IRNF—GRELCHTREFLZEZHEL, XETHD
[2IF. ZENENDEDBRAITE DV EBEERELLZTNITESEN, LML, ENoDBEKIEHE
Kz, SEABEBE~NDEREFLZRBL TH-LREZIYEDITTERTEDLOTRITAEEES
BV COEIGREDHRTH, LT THRAT 52— RERNDIKE. RiiHERE. EH~DIKREFL
WS 3 DDEAITHEEETH S

—REBANDEF: TRINF—V AT LIZE, BRHG—RER (BRH. 8. TOMOEH) ~D
HEREDEKENDELDTHY  thEICHARTINONFICAYRLTVELH D SO KIGEKE
FEESFLAWERY . TRLF—EBFETTHEFERICEELT S E0H5. BHRE DOHE
BALRHEMADFHULDEL, F-RLED 3 70 2 DELRDEFN—REMITIKEFL
TWW5ERGEN S (UNCTAD, 2019),

—REMNDIRFIL BHIRALZFTTELKIRIILF—OHE . NI, RFTICHBELGZLDEHRICD
RO HTSAFz—VICEMBERET IEFRBFACHTBNELE - IIER T IHBICLREER
FY. LL. —REGKITEKFLTLADFEIRILF—BEEE T &R0, TRILF—BAR
L. BB AR ARICEET DRARLGAOTSOREM, BE, /VN\VEBELTNSHTH
®o

COESTIKRFIX, TRILF—EBOEREEDIZRIBIZHAFREMEAH S, L BRENSDIRE
BB RFRIEDEENTEFDIRRICEVT L AERHOBEEIHISOFTEMR/DMETT 5
LTINS (Elgouacem et al., 2020) , TRILX—EEELEABDOW AL, BEEEDIRY
[CELENBIVRINFETETHFOTLKEEZEZLND,

BEERT R EHL. RAREL. BRI T IREANE. BAFH-CRFRSEHLED . ERTD
CENTEDHNEETIERLGERTHD,

B IE. TOEORKMEREENETE TS0 LDDIEELL D, B 6.3 (%, 2018 FIZHIT
SZEAMEEIRILE—EMICEET 245 EBEERD 4 70 3 8HTH 4 HEIZEITHHETH
BZEERLTIVNS, REFTHLAKSIZT, BLOEIE, O—HILLARILDRENFEEL ., ERT 518
DHEBEZRAICELGVRY. BAFRIRIILY—O/N\)2—F—2IIB 55 NfEEESE
BEOEXIZIRYAA#. TNITHEIERZRIH T AIEN#LILGEEEALNSD,
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BRABERBMANMEHOAVR—R U MORERMMOBIGEZ (TIRERLLEB T HE. RIFDE
ROERENS-RREBICEN TR, thDEFRMFILDERELGEY FDE0, FSIZTAA, TRILF
—ERRC IO TIREVHERFNEREZRLOIET HDIA TRIMMIKENERLGYSHEHTH D,

(6.3 BAETREIRILT—DI/R—Yay: £HE
BARRET R ILE—RKITICEEE S 245 5FH RS £ (2018 &)

zom 2897 @
t1v 89 @

/544 =g 1 3" 60 i ax 571

2 2059@

HAT: IRENA 2S5 T—2T759b T+ — L

BEOEERENAOCKAERDAEICI > TEEOHEFEANRELZN,. COHEANBEREETIR
ILEX—DMDT) =0T /00 —DRFERENEFREELT D, —BOE L 1L, FAHEEEHERIEL.
BEAREIRIILF—DON21—Fz—2ICHT5E A NMEMEEEZEEOEEICERYAD ZEITH
MLTWLA,

KBEBHMDEILOED 21— ILEVS-BEMRIRILT—HEMEERMOBEIRMNMERELLTX
RIGIIGEEEN-PEE. ZORFITHS. FEIE. TRIILF—EGREERT 5O DOBEREH
AEHLETREZRY (K 6.4 #58) . +HICHEELEZEROY IS4 F—U 0 RIITIVAME
D &SGR EEE A ERTHIENTE=(Ball et al., 2017), TSP ILERELCESIC. BERDEEE

DIMEHRBLERNEENLTHRFNOHLIREEEHFAZHEESLESLITHIILIZ(RYIR 6.2
S5,
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Husz 62 BEEDRENEFALTIRIL X —IGRRETIE:
TSTILDEH

A/R—=23VDAREIF. BFEXERICTEODOI=HOITIE, HAMTERIRICK>T—RHMIC
LA DHEEERITIDLENDHDSER/ETLVS (Perez and Soete, 1988; Lee,
2013) . MEEITEST, IRILF—EEBMAFESICTEDH S LA DATREM N H D FREE.
IRILF—ERRETNITAESERMEBERMREIRAILT—O/N\)1—Fz— KA LT -
LY EEXEOERET. FEANEDIILFREEBENIRARISERTHIENTESLIMNT
H5b

BEFDEEREN, FISRFOMOBAI~DEEMRENS VR ERMADREAK. T)—>

FTH/AC—DEFICEVWTEELFREER-FELEZ SN TLVS (Anzolin and Lebdioui.

EHFE), FIVILDGE. AEIEHFAORNDERICHAIETLERELT, EEK
RDMAEOLE. ERUA L TATLRHIEERE. MEKEEICH TSBFOENRN
BEHDEAMNHDHE. Hochstetler (FFIFE) [LEHEALTULVS,

LIz T & EEMNT V-0 T0/00—REICE T T HERS BN =DITRETRES
ZEFTEONEMNI. LKODDERIZES>TRFES, BT LLTRTOEI B EHIZE
BRTEDDOII TR FIF-BEREFENG—UNELSHARERLH D, EFESEFHER
HER(2019) 2ME5H T HEI(C. [EIHRMTERR I SRAFERAPEERAIGLGEL
EARTUOXIVERET H-OIZE. BRNERET OFNEENICEET HANERA
DXENBELLGDIDTH S,
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IRIVF—EBNERT I ON, Fif- B3 ATDRENELC TS, Chid. BETREIRILF—
i~ OBEENGREL T TH BEMRMTCREMHEGEEDDFICER SN RE VFILAF
VENHEDKIBANDBOTOTEETITOATEY ., CORREZITTEUNGEE D thd iz
TIR.COHELEMMKEZRBE T 2=-ODEEHA AL TLVS (Martin, 2019; European
Commission, 2019¢) ,

B~ DOEF BAERRIRILT—RTARMIZESIZDON, V-V IRLF—~DT IR
KICKDBEEERZITHENFTHETIBALHEFMENGL, LAL, KBS OBAERIBET ALY —
RIFEDREFEREL, BEEY —ERDRELEEDIT. WFELELVPBOBEITRLNTINS, 2D
B4, B LR KEXNARIILPREGEDRMDEERENSILYHERICEFEF- TS
&, #2FK. ER-RTFICEHETIERRAHCEOMOHSEFNERIIRENTH D, /N)21—F
T—UITBIFHINODMEEIL B INMEETHIERAHY | BFHGERBEHRINNESNSZIZ,
D EFIEDEERREDELN,

ENoELYSHMEELZIANESHRILTHIENTEGORY ., ZLOER &L, TRILF—ERIR
ET)—UREBEADBIINB T EBRERKILT HIENTELRVEENAHSH, CDRITDONT,
BERILEZITRENSVONDERMEERRT, BEFRREIRLF—OBWMAZRARELRY R
fiIZYHh. HANEIA—NILLRILDENDEFRL., N 21—FI—~DERED—EEHIE~D
RELTD-HDREBELHINTHS,

COFIEERIT, FEDER DIKR . FICHISEEEHEREFNREICLTERSNDEER
b, —EOERIE, O—NILLANILDREENERET HEICEDERITOMREELNH D, TD5
B.RENTEHELTIE, RIEZERNTHAIL TSI ENDRAIL. RICO—AILLAILTEYAG
RIFRFTETREICT DUEBRERBREREL . RERMIERBROBEF - FHEFREI LT —
BEICHETHIREBY—ERDRBICHBITTHAEEMELH S

BENDERE: ERODLIGEREFFEBENLTLDOTHY. LA >T, ENERRT 5= (T F#k
HGEIRYBEADNBLETHS, FIEIOF V(LA (COVID-19) D FRHFRITE. TNAHFIEFO
FHOFRE ' LERICREFTEZEE, COEMGHRICEN T, EROBRPHESN-TOER
[CERBEZEERFELIDBENDERAFAET HEEREDTHINDTH =, ChlF. K
HEOIELGHRA. THDLLE, IRVF—VRTLELGHGRFOBEGHEERMILYVLEER
THAHAILZWD TRBSEDIMR LG,

IRIILX—EEBERIEES
=OHIZIE TRILF—ORTLE

- - e " BRI RILE—EEIEEEL R FRZBEEL. 2020
[LEEEFEDFECHER RN FOEROEREE LRI DA THELERL
MEVLEETHS, fe BECOEERINLBE 10 FoL LAt d

<55,
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FRIOF VML ADOBREIEKIT, TRILF—ERBICERZKICEEZRIZL. 2LOFMMIZHENT
TA—N\IWYTSAF—0% &M T EEZ BN S (Economist, 2020) , FBEK DR T4 T11E.
MRS AMREL-OFTAIREMA H D, FEA . FERERDB M- ARARAFORAZNOER A
EFETSELAHREMEAH AL ME IR TNEILTEHEDETENEML., FRMICERE
BEOBNEBLSEIARELELHD, WTIDGZGATHL, FRIOFIMILRADEEDNDEKREL

L. RERTETATHLID . CHIE O TERFRUE DB EICLETEFIAEDLLH L
FEWNEEZILND,

R CNFETISERL LSRR EFEZ R T HL. #E— ARYERSBVBITERIREICT 51=HI2(E, —
BOBERNAZEEIZKRET DDEAHAENFERLYIZLL, AENDBEMLBRTICE. E
BAREDIESF. +HE)YV—ADHE, SFETFREANEER T IREICEDLEARDEENKRD
Y (%1

6.3 RREFBEHLRICRIT-ERENA

IRENA OIARILF—ERI U, \)IBEDBZERICAFTHRAZENTLLBEMELT
W5, COIRILF—ERRSFUAMNERT NIE, 2050 F£FETIZ COz HHHED 70%HHSN .
RIFFHTBDLFEZE 2° C KUSHITEHNZ ZMMBIZRHIENTED, CRIFERMLZEET
FHEH. REICREILANILTY)Y—RZFHEL. REERTLIEL. ERAGELGBEEZETH S,

HADKELRZHEICEVEDS-HICIE, 2050 F£FTIC CO: Dtk EX EOICLATNIE
125730 IRENA DB RFRIERBLTHASN AL BMMGENRNDELLGD, COVF
VAT IRIVF—EE #E. TETOEXREMITHICSERT S CO: i EEEMT 5
FEEOEZMEABRFASN TS,

IRIILF—EHIE, IRILF—DRATLLEGEHGERECERRBLOERGMHEEEREZERELT
B9 4 (IRENA, 2018a) , TRILF—ERiIZHEIHERFADEEICOVTIE, 5 2 ETHEL
NIV, B4 ETHIELANILO S HET>MD. TN ENIRIIL X —EREERT S ECBRE DL
EICRMELGVHMRZRBLTIND B 6.4 (T, AELGBITORODRFBELEREEELZRK
KREADOHRZEZRAETHEDTH L. BRI OKRIEEICI>TIEIEFTHILDOD ., BIFEMNE
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6.4 AFRMGBERAMEA: EREBUR, REBXK, IESEE
NIERFHEATDI=HDBEEZHEH

HFT: IRENA(2019q)

IRV RTLLEREHEARICBTIBEARIRILT—DOMALTREL. TSR
ERREIRILY—HAEENZET TR O TR LRI RATLRRMEEZRERT H-OIZ(E. HIANG
ERBURETNICEET HHBEINVLETH S (IRENA, 2019q) .
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s EARENEEEL, SREL. BYIERT A, o IC&on-EEBE IRENA, 2017e, 20171,
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202



HEDORERFE~NDEHBREZBIELT
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°C {EKRE (Degrees Celsius)

BES ~"—X54> < F1)74 (Baseline Energy Scenario)
CCS Z{biRzR([EYIR- ErEE (Carbon capture and storage)

CCUS —f{tixHEUR- BxhFIMA-ErE
(Carbon capture, utilisation and storage)
CDR ZE&{tix &2 (Carbon dioxide removal)
CHP BEHHA. O—>zRL—ay
(Combined heat and power)
CIP [URIRE TSV TIA— L
(Climate Investment Platform)
CO, —E{tix3 (Carbon dioxide)
CSP SHEK52AETE (Concentrating solar power)
DDP fiRiFL Rl
(Deeper Decarbonisation Perspective)
DRI E#&&ET&$%% (Direct reduced iron)
EJ T4 1—)L(Exajoule)
EU ExJi:&E#& (European Union)
EV E5 B&)E (Electric vehicle)
FCEV ¥ ;thE (Fuel cell electric vehicle)
G20 £@t- tHRFFICET LEhkes
(Group of Twenty)
GCF #MD %&£ (Green Climate Fund)
GDP EW#4 7 (Gross domestic product)
GJ ¥4 a1—)L(Gigajoule)
Gt ¥/ +> (Gigatonne)
GW F7 7wk (Gigawatt)
GWEC 5 & 145 (Global Wind Energy Council)
GWh 777§ (Gigawatt-hour)
H. 7k (Hydrogen)

IEA EFETH/LF—H#4RE (International Energy Agency)

IMF E[[F:EE £ (International Monetary Fund)
IMO EFFBSE1RES
(International Maritime Organization)
IRENA EfFEEARTRET RIL X —H4E
(International Renewable Energy Agency)
kg 045, (Kilogram)
kWh 07k (Kilowatt-hour)
LCOE 9%t HE R (Levelised cost of electricity)
LNG &{EXR%AH R (Liquefied natural gas)
LULUCF tithFIf- ThFIFAZALE S UME
m? 5 A—k)L (Square metre)

Mt A477+> (Megatonne)
MW *# 7wk (Megawatt)
MWh #7377k (Megawatt-hour)
N.O —#&{b=%2% (Nitrous oxide)
NDC EAVRES HEM
(Nationally Determined Contribution)
OECD #%i%1#% 71Bi%#4& (Organisation for Economic Co-
operation and Development)
PES 1R{7&HE L F)# (Planned Energy Scenario)
PPA E 1A 22%5 (Power purchase agreement)
ppt /\—t>T7—I 7K1k (Percentage point)
PV X5Eth (Photovoltaic)
RE B4 A[RET /L — (Renewable energy)
REmap IRENA OBARIEETRILF—-O—RFI VT 51
(Renewable energy roadmap analysis by IRENA)
SDG #HitrlRe/FsE B 1R
(Sustainable Development Goal)
SEforALL 5 AN DFRAIREHE I RILF—
(Sustainable Energy for All)
SFe 7N7viLHi3 (Sulphur heaxfluoride)
t k> (Tonne)
TES THRILX—ERfaS 1A
(Transforming Energy Scenario)
TJ 752 21—/L (Terajoule)
TW 737k (Terawatt)
TWh 757y k5 (Terawatt-hour)
UK #[E (United Kingdom)
UNDP ELERFEEE
(United Nations Development Programme)
UNFCCC EESRURZEN#ESAI (United Nations Framework
Convention on Climate Change)
VRE ZEMEBEARRET RILF—
(Variable renewable energy)
WHO SR {7EEH#RE (World Health Organization)
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2050 £EETHOIRIILX—IgO—R<yS

BITstEN BT BER

IRNF—EREFUFABIET BE

R7IT 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

s (—RTRIILX—HIEE) 159 185 172 159 166 148 129

HE (REIXRILY—HEES) 102 114 107 100 105 97 89

ERMBETTREIRILX—DLILE

HHs (—RIRIILE—HIEE) 7% 17% 27% 39% | 27% | 44% @ 65%

HE (REIXRILE—HEES) 8%  20% 30% 43% 31% 49% 70%
EEhE 23% 42% 59% 73% | 60% @ 77% @ 90%

BRIRILX—EEICHODIBHDOLLE

IR HE AP 25% 33% 40% 48% | 37T% @ 47% 58%

EEERFY 26% 39% 45% 53% 41% 51% 65%

EEERFY 3% 7%  20% 33% | 14% | 30% @ 46%

EEYEM 32% 44% 48% 52% 45% 51% 57%

BETREIRILE—BHEEE(GW)

INAFITHRILF— 14 74 74 74 82 84 87

KHEE 349 484 533 582 490 539 588

KGHEE 186 1175 1734 2305 1644 2396 3118

RAA%E 169 706 1407 2106 1263 1990 2696

AS eyt

TRARI A 1R

B 50 310 320 330 @ 360 & 360 @ 370

IRIILF—REE CO HEHE

FHEHEHE (Gt COJE) 11.2 10.3 7.8 5.4 8.4 5.3 2.2

BRIz B HEIEE NA 8% -30% -52% -25% -53% -80%
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IRLE—VRTLEE (2016~2050 £EI<HHHEFH) BEILIE
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- EFEFREIRILY— 630 350
- BENRMB LU RN FE M 800 1050
EXIM (BEMTREIRILEF—+
THRILE—HEIE) 220 350
ffﬁ%ﬂﬁ(%‘é1t+l*)bj\'——xﬂ$ 1010 1140
EEYEM (BERREIRILY
—+THRILE—HE(L) 1330 it
INAFRRHE G 54 134
BIRENRKR - KEREE 22 59

AIEETIE. 2019 F 4 ABADBELERBRREEZEEL TS, AREE(ZHLVT, 2030 EQITARI/LF—ERHR
FUFICBITBERANREEABLREDERBAREL. 2019 £ 3 MEHMBAOERKREERE LT IRENA
£ 2 (IRENA, 2019b; 2019¢) TIRIRESN TS HEEEHT M LE-TLVS,

2050 FFETHOHERFTRE

2019 (¥ 5€) 2030 2050

R727 | ——
igeAEoAD (FA) 1621179
GDP (FJL. 2015 )
GDP (B7A): PES 17 550 968 25 739 253 46 369 936
GDP(&7%): TES 18 075 537 26 577 659 47 521 377
GDP W% (H7%): TES—PES 524 569 838 406 1151 441
GDP M# (%): TES—PES 3 3.3 25
1 N&1=Y GDP (F): PES 10.8 15.8 30.6
1 N&1=Y GDP (F): TES 11.1 16.3 31.4
EREY
BELBOEREYR (FA)
ER&E#: PES 997 554 979 427 839 204
ER&EH: TES 1001 937 984 319 839 750
ER&E#HOZE: TES—PES 4382 4 892 545
EREHOZE (%): TES—PES 0.44% 0.50% 0.06%
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2017 2030 2050 2030 2050
R7O7 (PES) (PES) (TES) (TES)
* *
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IRILX—ERifR

> 2050 FDERER: TRLF—EBRFVE | - ®WFOT

B %183 BAER
(FA) (FA) (FA)
* —
NIGEL 1437 & 4 236 AfERREE 1475
i 3144 ER-E 3 008 _
% FAA 699  IAAAPREEE ; ZE,;E’T*‘ ~7 505
&5t 13 228 13 228 13 228
EKEDR L 2030 2050
(0/0) TES—PES * —
0,0
% at

0.4

AI

11.8

SE XM

Deng, Y., Haigh, M., Pouwels, W., Ramaekers, L., Brandsma, R., Schimschar, S., Grozinger,

J. & de Jager, D. (2015), Quantifying a realistic, worldwide wind and solar electricity supply,

Global Environmental Change 31, 239-52, https://doi.org/10.1016/j.gloenvcha.2015.01.005.

Global Carbon Atlas (2019), Global Carbon Atlas — CO2 emissions, https://doi.org/10.5194/essd-11-1675-2019.
Global Petrol Prices (2019), Electricity prices around the world,
www.globalpetrolprices.com/electricity_prices/ (accessed 5 March 2020).

IEA (2019), IEA Beyond 20/20 — 2019 edition, International Energy Agency, Paris.

IRENA (2019a), Renewable Cost Database, 2019.

IRENA (2019b), Future of solar photovoltaic — Deployment, investment, technology, grid integration
and socio-economic aspects, International Renewable Energy Agency, Abu Dhabi.

IRENA (2019c), Future of wind — Deployment, investment, technology, grid integration

and socio-economic aspects, International Renewable Energy Agency, Abu Dhabi.

WHO (2019), WHO Global Ambient Air Quality Database (update 2018), World Health Organization,
www.who.int/airpollution/data/cities/en/ (accessed 5 March 2020).

World Bank Group (2019a), Access to electricity (% of population), World Bank Group.

World Bank Group (2019b), Access to clean fuels and technologies for cooking (% of population),
World Bank Group.

219

W7O7F



BAFMRIAILI—HARE

IRV —Exifh

W7 VT

WIS IE, RET7OTHEEESDILUTD 10 HEERHRICLTNS,

TILRAFIIYS5—L SEAANER IL—7F D UHR—IL
AVRRTT I4YEY S N

RiRFHE——X:

A0 (BA) BE:  HREAOD 85%EE5H5.,
ERDOLETIEAURRSTHAREEL (41%) RIS
647 ® /49 TAEY (16%) . AhFL (15%) DIEEE->TWNS,

2050 £ HF T TO0.5%EMLT7 & 4,900 FAELEBRIAH,
BE: HEAOD 8%ELHHSB,

2018% 20504

E3ME [ZE < IRENA D212k 5,

1 A&1=Y) GDP BR#E: HAFE (175 900 FIL)ZRECTESD,
(FFIL 2015 )

o
.13'4 2050 &8 BEGHENRAEND,

3.8 EZ: BTEES T4 EEREE=42%

-
2019=

S

20504

E3ME [ZED< IRENA D73 #T12& 5,

220



IRILT—HEE(GIAN)
EIRILF—ADTHIER
(%)

28

207 60% 95%

HAT: BAT7IEREE 2017 F£57—42(World Bank Group, 2019a) . 27—V ABRAMRBADT IR EE 2016 £T7—4

1 ABHEYDIRILF—
HEE:

B R T (51 GJ/
F)ERECTE>TL
%

IR —ERHR

BHT7IVERE: V) — T RRE A

REA~NDT I RE:
—EDE L TIEFES: gD AODS
ST ELTERL 5 40%(%. EKEY
TLEL, IRTD TRER BRI~ D
E OB, 2030 F | FIEREEHL

FTICBATIER LY,

% 100%EREHE

LTL%,

(World Bank Group, 2019b) . IR F—HEE(X 2017 £T—4 (IEA, 2019)IZED,

fERRHHEA R

i

ERRIE, —RIRILEF—HBED 2017 ET—2(IEA, 2019) [2H T+ 2 ABRE O ME A ELERIZE D IRENA DAL S,
IRENA 247 RT3 LI Deng et al. (2015) [2& <,

2050 FRE.

IRLF—RPHBER
(HFHEICHDHDEER)

A
20174

BAK:

AVRROTICERBRGRRIBRAHY . IL— 72

HEEORB-HREBENHLESNTIVS,

2050 £
BE:

BHTRIES T4 4

L BRI AN DB NG ITHAED .,
FKRARKOBEAREIRILY—RTUIVILNELELET S,
BEEHE HEE 3,664 TWh) X,

BEAREIRILEF—BHDRTUIYILERD 25% *

aHd,

BaR:

DI RIILF—FERER., —FDERICEITHHEFKE

D 1%Mo. BRMEBLUA/NAEEIZEIT5 9% (Hihigic
BHRBRASTT)ETIBELY,

2050 £
BRE:

2017 =T7—4(IEA, 2019) [ZED< IRENA DA HTIZ& D,

1 AHEYIRILX—ESE

CO HEHHE (t CO/N)
93 4.1
& &
20185 20504

BAK:

TRIEDNEH, CO FHBAIREET XL E DR RFLA
LD FICE THEEMGY ) 1—avhARELELSD,

Mg D ERMBEHE:1.5 Gt (2018 )

HADIRIILX—FEE CO HIHED 4%ZE L5,

2050 £
BRE:

BITRIES F)F: [RIFEHEL. 2.9GUELL D RRAH
BRERAHDADFAIZKY CO HHEMNEMT B,

AMFEZDEMEIREHTHS,

3£:2050 Z£7—41d IRENA DA #TIZE D<K, % T —4I1% Global Carbon Atlas (2019) IZE D4,

221

RE7I7



BAEARIRILT—HRRE

COMIBDET DS 22%MNRLUBEATFRELAIICHY , ThLlst
DIFEAEDETORTERLUANIIEHEETHS. cOT 2L, #
HEAROMHRTEIEL SOICELERITTLNDIEERLTLVS,

MHRKE (%)

CRIF cHhIEE 5 E
PM2.5 REICEET 5 2016 EH KU 2017 F£T—42(WHO, 2019) IZEI< IRENA DR #TIE S,

BHEEEFETRETIRILEX—XF

B HiltE: BAFMREIRILF—aRFAFL:
HhigF1 0.10~0.11 )L &, fthdith BAFAREIRILE—OIARMEEAN AR AL 2019 EICEF7S 7 TR
B LR TIRAEHE —EBe%b, Ké&td, BIEDRE 5.5 GW OKBH
HREDAFLEERL =,
WET7OT
LCOE 2018 -l
(KJL/KWh) (KJL/KWh)
0.20 (E @) —_
0.15 —  —
%0.13
0.11
010 % —(0:10
0.09
= 0.07
0.05
0 ——

_—v vy /v

Gb Q%i\ ié) f%‘ é@ﬁ} %ﬁﬁ ﬂwﬂ

INATR HhEf KA EERA KiGHk RE /IREEXE
——— LCOE 95 /8s—t>44)LiE  ${LCOE O EAHifitk
(IMEFEH) (MMEFEH)

——— LCOE 5 /S\—t>4A JLE

LCOE [& IRENA (2019a) [2£&3<, EA &% Global Petrol Prices (2019)I12&3<,
E:LCOE T—4(% 2018 FORATADTIMREI MEFHEARIRL (WACC) (& OECD HEELHET 7.5% . Thust

DEAH 10%,
222



IRNF—EBROEFE 77

IRILX—ERih: T ELE

—

IRIILE— P IRILF—HED SR
TOEAEELY
{495 > BEHRFEOIRNEIR .
y S — R -1 [0
& °®

THILE—D P IRLF—BEEOMRL
RE G > BETRET RILFE—D 2RI
> HuIgiRNE % DN

O
» ERHFAOELORE @ [E—E_\
o—o0

I

FRTTRECRER > MEEMICLIREREORE
» BEMEIRILY—REREREROKIZEM
» AEELHEREORE
» TROBEBERLERE

223



BAEARIRILT—HRRE
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BITHENBEHETRE IRILF—EBRIFUAHNERTEIE

RET7IT 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

H#His (—RTIRILF—HBE) 28 40 50 60 39 48 54

HE (REIXRILY—HEES) 18 21 27 31 21 25 28

ERMBLERREIRIILY—DHLE
s (—RIFILF—HHEE) 13% 28% 29% 31%  41% | 59% = 75%

HE (RBRIRILVEF—HES) 12% 16% 19% 22% 27% 48% 68%

BENE 20% 31% 34% 37%  83% « 713% @ 85%

BRIRIIT—HEHBIZHOIEADLLE

IHE B 18% 22% 26% 31%  20% @ 32% 42%
EFEM 22% 16% 19% 23% 16% 22% 27%
E AR 0.2% 1% 2% 3% 3% 1%  23%
EEYERF 30% 68% 77% 83% 63% 82% 91%

BETFEIRILY—RERE(GW)

NAFIRILE—HE 7 26 32 37 66 111 176
IKAFKE 39 41 51 70 71 81 100
KNEHHE 4 54 109 198 106 399 647
BNOHEE 1 5 8 11 13 22 32
NAFBH

AR A PR

. 7 4 2 47 7

(E0/%E) 0 340 390 620 0 570 930

IFRNF—RBE CO B E

FHEHEHE (Gt COJE) 1.4 2 26 2.9 1.6 13 0.8

BARZx 9 BHIBE NA 45% 81% 106% 15% -10% -46%
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RITRHENBETEE IRLF—ERFIANERT

RETCT 2016-2050 (PES) E4Z 2016-2050 (TES)
ITRILE—VRTLEE (2016~2050 4EI<35(+BEF ) ERILIE
BHEM 390 660
- BAREEIRILT— 120 390
- EEATRET ALY — 130 50
- BARMB LU RMRE M 150 220
EXEEM (BEREEIARLY—+
IRILF—3FEE) 70 130
EEEM (BlE+I R L —3E 100 200
1)
BEMEM (BEREIRILY
—+ TR F—PEIL) 270 400
IRAA PR 32 69
BIrdRKR - KEREE 0 0

AIEETIE. 2019 F£ 4 ABADBELERBRREEZEEL TS, AREE(ZHUVT, 2030 EQOIARI/LF—ERHR
DFUFIZBITERNREBEABHLREDRHBEEEL. 2019 F£% 3 MBS DERIKREEEL
IRENA #FREZ (IRENA, 2019b; 2019¢) TIRTRESN TLWSHEEZH T M EE->TWNS,

2050 FFETHOHERFTRE

ST 2019 (¥ 5E) 2030 | 2050
HSELHOAD (FA) 647 605
GDP (KJL. 2015 4)

GDP (B7A): PES 2 465 787 3 981 401 10 065 561
GDP(&7%): TES 2 495 821 4 155 442 10 360 523
GDP M (H7A): TES—PES 30 034 174 041 294 962
GDP M# (%): TES—PES 1.2 4.4 29

1 NH1=Y GDP (F): PES 3.8 5.7 13.4

1 NH1=Y GDP (F): TES 3.9 5.9 13.8
EREX

BELBOEREYR (FA)

A& PES 319 692 354 865 369 980
EREH: TES 319 792 354 512 369 664
EREHOE: TES—PES 101 -353 -316
EREHOZE (%): TES—PES 0.03% -0.10% -0.09%
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2017 2030 2050 2030 2050
RE7O7 (PES) (PES) (TES) (TES)
* *

IRLF—EBAOEREH(FAN)
RF¥AH 1 5 10 10 20
=y 2000 2 682 2764 2 647 2 429
BATEEIRILY— 779 1681 2028 3780 6 720
ITRILF—EL 1 005 645 564 978 703
fff fffg; " 308 474 451 501 638
At 40927 54875 58172 79152 10509.4
g’i;g'ii?élm L=k 1.5% 1.6% 22%  2.8%
BEFAREIRILX—BEOERAER(TA)
INAAIRILF— 502 1302 1457 2752 4412
NP 91 186 372 628 1882
KA 155 139 154 285 283
&7 15 18 19 40 45
1h B 15 35 27 56 63
e 0 0 0 18 34
&Et 779 1681 2028 3780 6 720
IRLF—EFDERIZEITS
BARREIRILY—EED 30.6% 34.9% 47.8% 63.9%
EA (%)
2050 FITHITEERAEHDE(FA) TES—PES
BE2AODEREHRDE -316
REHIRFLF—EEOERERDE (A -325
IRILF—EEmBEERMHFANERERDZE (B) 5018
IRILF—EMLEOEREHDE (A+B) 4 692




IRNF—EBROEFE 77

»2050 FNEAER : IRLFX—EH]IFTIT | ORETIT

BT g BAEEYR
(FAN) FN (FA)

KI5 3220w 088 BMEHREE 206
A 5 ER-ES 198 _
LA i INAA PR w7 .
&5t 1991 1991 1991
fEdbk¥EnM L 2030 2050

(%) : TES—PES . g —

1 RO

SE XM

Deng, Y., Haigh, M., Pouwels, W., Ramaekers, L., Brandsma, R., Schimschar, S., Grozinger,

J. & de Jager, D. (2015), Quantifying a realistic, worldwide wind and solar electricity supply,

Global Environmental Change 31, 239-52, https://doi.org/10.1016/j.gloenvcha.2015.01.005.

Global Carbon Atlas (2019), Global Carbon Atlas — CO2 emissions, https://doi.org/10.5194/essd-11-1675-2019.
Global Petrol Prices (2019), Electricity prices around the world,
www.globalpetrolprices.com/electricity_prices/ (accessed 5 March 2020).

IEA (2019), IEA Beyond 20/20 — 2019 edition, International Energy Agency, Paris.

IRENA (2019a), Renewable Cost Database, 2019.

IRENA (2019b), Future of solar photovoltaic — Deployment, investment, technology, grid integration
and socio-economic aspects, International Renewable Energy Agency, Abu Dhabi.

IRENA (2019c), Future of wind — Deployment, investment, technology, grid integration

and socio-economic aspects, International Renewable Energy Agency, Abu Dhabi.

WHO (2019), WHO Global Ambient Air Quality Database (update 2018), World Health Organization,
www.who.int/airpollution/data/cities/en/ (accessed 5 March 2020).

World Bank Group (2019a), Access to electricity (% of population), World Bank Group.

World Bank Group (2019b), Access to clean fuels and technologies for cooking (% of population),
World Bank Group.
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[PV hR7o7 B7O7
sTFILAZT HIYFIREY FIHZREY “RN—)L
TFEILNASYY - ILEREFE NV STOa WAy &3
;L3 BOFXRAY TRy RYSUh
“MILOA=ZREY AR
O ARFREAY “EILT4T
Wi E=——X:
A0 (EAN) R HEAOD 27%F 55,
1K (68%) AW BFHEEHD. /NFRE2Y (11%) .
2070® 6.02 NUHTSFLa (8%) LA (4%)HAEI=iE<.
2050 £ I TO0.7%1EM LT 26 {8 200 FAELBRAH
BRE: HEAOD 28%% L5,
20184 20504

E3ME IZED< IRENA D3 #TI2 &5,

1 A#H71=Y GDP BT HEEX (1 5900 FJL)ZKETES,
(FRIL. 2015 %)
- 12.1 2050 F AFLREMARATLS,
= EZ: BTSELFYUA: ETHHEE=4.9%
2.1 =
- =
2019= = 20504

E3ME IZED< IRENA D3 #TI2 &5,
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IRILX—HEE(GIAN)
EIRLF—ADTIER
(%)

% -’

o7& A6%  91%

IRNF—ER@TDMmT T

1 ABHEYDIRIVE— | BATIVERE: 9\ =i ERE A

HEE: 75% (2010 £8) v BREADT7HOERE:

ﬁ&ﬂﬁ"ﬂzﬂj (51 GJ/ 91%1;1J: (2017 ﬂi) :0)111‘,13'20)7’]'&7\

F)ERESFE>TL L5 4RIKEL H(F 50%FKEIEE

3, - < %(2017 £) , 4=«
<. COMIETIE : ¢
EHTHEREET- HIZIEL (IEA,
#0(EA, IRENA, | 'RENA, UNSD, W,
UNSD, WB, wHo, | WHO,2019),
2019),

AT BHA7YEAEIL 2017 £57—%(World Bank Group, 2019a) . 7 —2 i RIBRAMBAD T I RXE(E 2016 £ET7—4
(World Bank Group, 2019b) . RIETRILF—HEE(L 2017 F£T—4 (IEA, 2019)IZE&E DK,

feRRH AR

1%

BAR: B7OT7REERT7OT7RBEIHBMARTHSH ., hRT7Y
THEHEBEETHS (XICHEREAR),

2050 F KRFRLERBENEILLT S,

BE: KARDBEMMEIRILFT—RTUIVILNELFET D,
BITETEFIA R EEHE(7,514TWh) (X, BE
AREIRILF—BHDRTUIYILERD 23% #HD
%,

ERRIE, —RIRILEF—HBED 2017 ET—2(IEA, 2019) [2H 1+ 2L ABRE O ME A ELERIZE D IRENA DAL S,

2050 FRE.

IRLF—RPHBESR
(HFHEICHDHDEEER)

8%
]

20174

IRENA 247 RT3 LI Deng et al. (2015) [2& <,

BHR: HADIRILEF—FTEDSS, BMEXEICHELTIE 14%,
R -EEBUMEZIZEVTIH 9% ZE 5D,

2050 4. €. tFIE. SREFEIEMOLEEEIE
BE: . AVRENRFREVIZEBLNTIEEEL N EEE KRR
REV)21—2aVhpELES,

2017 £T7—4(IEA, 2019) [ZED< IRENA DR HTIZ& D,

1 AHEYIRILX—ESE
CO HEHHE (t CO/AN)

a w O
2018 &

2050 %

BAR: Mg DERBEHE: 3.8 Gt(2018 4)
HEDIRIILF—EE CO BHHED 1N%ZE LD D,

2050 £ BATHES VA  REBEKRICKY. (XFEELT7.2G6t
BE: B,
EEEMD CO BREE . AOEmEabizkY 3 5
D 1.4 Gt IZEBMT 5 RiAH,

3£:2050 Z£7—41d IRENA DA #TIZE D<K, % T —4I1% Global Carbon Atlas (2019) IZE D4,
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MHEREE (%) BA7OTORSKEIBRE, HRATRVES THH ESN S,

ik E CRIDTREFLIN TS 20 BN 5B 18 FthH . 1K

(15 #8m) /SFREY %) . /N\>F5Toa (1 &) CHEE
47% ¥%,

orhfRfE AVFRDOTY)—TlE, BRHELERARFRICE>TERHMICEEZEHLE

11985 IEL., R ERERENARELTLNS,

RiF hiEE  5E
PM2.5 REICEET 5 2016 EH KU 2017 F£T—42(WHO, 2019) IZEI< IRENA DR #TIE S,

BHEREBERMREIRILF—ORE

T BEFREIRILX—OaRMAT:
ZOMERMhIgE AT, HREET BLEARE G20 ODFEHE0.05F AVRKEBARBIZ. KHRBLLE
RE- AT IUAIZRNTEHMEA  JL/KWh [TEWD (NEFEH LCOE), LTaRMEE DD HE EEND (Bik

&L, KIENAFEE G 20 DFEHIELYHIE kD FE(F 0.068 FJL/KWh, a3 A
L)(0.096 FJL/KWh) URHA9)L-HRAFEEIF 0.093 KL
/KWh) o
ZTDMTIT
LCOE 2018 -l
(KJL/KWh) (KJL/KWh)
0.20
0.15 ——
0.11
010
(0.08
3{ $20.07 %0.07
° —_— —_—
HhE8 KA ErRA KBk RE INRIBEEESE
LCOE 95 /X\—t> %1 )LfE $§ LCOE O ENffEts
(MNETH) (MEFH)

LCOE 5 /83—t 44 )LiE

LCOE I& IRENA (2019a) IZ#E3<, EA{f#& L Global Petrol Prices (2019) [ZE <,
i:LCOE T—4(3 2018 EMZFFETOUIMIE DI MEFHEARIRXL (WACC) [ OECD #HEEFETT7.5%  FhLlst

DEAZH 10%,
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2050 £EETHOIRIILX—IgO—R<yS

BITEIEMNBHETRRE IRLF—ERSFIAHNERTEE

OTOHMTIT 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

HiE (—RIRILX—IHBE) 64 89 107 124 77 82 86

HE (BRIRLE—HEEER) 42 61 75 87 51 54 55

ERMBLERREIRIILY—DHLE
s (—RIFILF—HHEE) 8% 17% 19% 22% | 21% | 41% 58%

HE (BRIXRILX—HEHES) 8% 14% 17% 21% 24% 40% 59%

BENE 18% 37% 44% 51% @ 52% @ 68% 81%

BRIRIIT—HEHBIZHOIEADLLE

RIHEBM 18% 21% 24% 26% | 26% @ 37% @ 47%
EEEERM 21% 15% 15% 15% 19% 25% 32%
EHRERFY 1% 6% 7% 9%  18% 37% 52%
EEWE 20% 45% 57% 66% 51% 63% 75%

BETFEIRILY—RERE(GW)

NAFIRILF— 12 30 32 35 39 45 55
IKAFKE 110 149 175 185 154 202 240
KNEHHE 24 216 430 733 314 706 1072
BNOHEE 41 162 254 404 223 374 541
NAFBH
AR A PR

o 1
(fB0/4E) 0 110 290 380 140 530 810

IRILVE—REE CO HEHE
FRBFHE (Gt CO/HF) 35 54 64 72 | 38 | 31 2

BARZx 9 BHIBE NA 53% 81% 105% 8% -11% -43%
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BstEABETEE IRLXF—EEFIUTNERT

OZTDHM7 7 2016-2050 (PES) H & 2016-2050 (TES)

IHRLE—SRTLEE (2016~2050 FI<H1HBETH) ERILIE

EHERM 1220 1510
- BARREIRILY— 460 840
- FBEAEIRILEY— 300 160
- BENRMB LU RN FE M 450 520

EXIM (BEMTREIRILEF—+

THILE—HELL) 220 330

%ﬁﬁ%ﬂlﬂﬁ(@é1b+:*w$—?ﬂ$ - 200

BEMBM (BERREIRILY

—+IRLE—HEL) 780 1140

INAFRRHE G 20 120

BIRENRKR - KEREE 2 30

AIEETIE. 2019 F 4 ABADBELERBRREEZEEL TS, AREE(ZHLVT, 2030 EQITARI/LF—ERHR
DFIVFICEITERNBEERBARENDRKEET. 2019 F£5 3 WL SDERKTIEEEL-
IRENA #R4£2 (IRENA, 2019b; 2019¢) TIRIRESNTWSHEEZH T M LE->TLVS,

2050 FFETHOHERFTRE

2019 (H#t58) 2030 2050
OZTNMT7TIT | *
M SHEDAD (FA) 2 088 441
GDP (FJL. 2015 £)
GDP (B7A): PES 5699 443 11 092 911 31 609 299
GDP(BA): TES 5892 431 11 194 938 31994 075
GDP W% (B75A): TES—PES 192 988 102 027 384 776
GDP W% (%): TES—PES 34 0.9 1.2
1 AH=Y GDP (F): PES 2.7 4.8 12.1
1 AHT=Y GDP (F): TES 2.8 4.8 12.3
EAEY
EFLHOEAES (FA)
ERE#: PES 1 020 945 1251 416 1562 473
ERE#: TES 1021 164 1250 735 1561 263
ERE#HDOZE: TES—PES 219 (681) (1210)
EREHDZE (%): TES—PES 0.02% -0.05% -0.08%
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. 2017 2030 2050 2030 2050

OZTDMTTT (PES) (PES) (TES) (TES)
* *

IRILX—EFEOEAER(TAN)
[RF 7 60 103 86 91 65
(= =pes 2 3424 6170 6 621 5163 4 495
BAERREIRILEY— 1422 2 846 3577 3795 5 164
IRILF—8EL 2615 2 596 1034 3925 1815
BARKB LUV
TR B 1654 2483 3 009 2551 3220
&5t 9175 14 198 14 326 15 523 14759
BESRIZBTHTRILY—B o 0 0 0
EOBMA (%) 1.1% 0.9% 1.2% 0.9%

BEFRIRILF—EEORRAEHR(TA)

NAFITRILF— 238 860 756 1243 1491
NP 340 941 1687 1422 2 504
KF 760 821 798 821 774
=W 80 220 333 305 386
Hh 2 4 4 4 5 9
e 0 0 0 0 0
it 1422 2846 3577 3795 5164
IRILF—EMDERICETS

BEAREIRILY—EED 20.0% 25.0% 24.4% 35.0%
EH (%)

2050 FICHEITH5EAEHRDZE(FA) TES—PES

RELAOERERDE -1210
REHIRFLF—EEOERERDE (A -2 147
IRILX—ERBERM AN EREHRDOZE (B) 2579
IRILF—EMLEOEREHDE (A+B) 432
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»2050 FNEAER: IRLFX—EHBRTIT | OFZDHTIT

BT 2187 BB
(FA) (FA) (FA) (F@h
e —— —————
KISk 1819 RR-RE 1580 _
N EL 519 B 195 AR AEE
A 205  EF-ET 958 _
LA O AR s 7 a0
&5t 2733 2733 2733
BAKEOM £ 2030 2050 0,0
(%) : TES—PES —— ———— (\f_\/—\

izt

9.8 15.7

SE XM

Deng, Y., Haigh, M., Pouwels, W., Ramaekers, L., Brandsma, R., Schimschar, S., Grozinger,

J. & de Jager, D. (2015), Quantifying a realistic, worldwide wind and solar electricity supply,

Global Environmental Change 31, 239-52, https://doi.org/10.1016/j.gloenvcha.2015.01.005.

Global Carbon Atlas (2019), Global Carbon Atlas — CO2 emissions, https://doi.org/10.5194/essd-11-1675-2019.
Global Petrol Prices (2019), Electricity prices around the world,

www.globalpetrolprices.com/electricity_prices/ (accessed 5 March 2020).

IEA (2019), IEA Beyond 20/20 — 2019 edition, International Energy Agency, Paris.

IEA, IRENA, UNSD, WB, WHO (2019), Tracking SDG 7: The Energy Progress Report 2019, Washington DC.
IRENA (2019a), Renewable Cost Database, 2019.

IRENA (2019b), Future of solar photovoltaic — Deployment, investment, technology, grid integration

and socio-economic aspects, International Renewable Energy Agency, Abu Dhabi.

IRENA (2019c), Future of wind — Deployment, investment, technology, grid integration

and socio-economic aspects, International Renewable Energy Agency, Abu Dhabi.

WHO (2019), WHO Global Ambient Air Quality Database (update 2018), World Health Organization,
www.who.int/airpollution/data/cities/en/ (accessed 5 March 2020).

World Bank Group (2019a), Access to electricity (% of population), World Bank Group.

World Bank Group (2019b), Access to clean fuels and technologies for cooking (% of population),

World Bank Group.
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02 o o 497 5.

2050 & HFFY0.1%BAILT4{E700 FALLEBZRAH,
20184 20504 BE: ERAAD 53%%&H5H5,
E3ME [ZE < IRENA O #7I2& 5,

1 Ads1-Y GDP B ERF 500 FL) EAECEES,
(FRIL. 2015 %)
o 700 | 2050& bEBERESERAERS,
40.9 B BTHEL YA EROREE-18%
== =7
2019%==| === 2050%

E3ME [ZE < IRENA O #7I2&k B,
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IRILX—HEE(GIAN) 1 ABEYDIRILE— | BHT7IVERE: H\)—2 i ERER A

EIRLE—ADTIEX HER: 3 SNO YT F &

(%) REHAER(G16G) | AEBEEECH | EfEIcHSNT,
F) ERECEESTLY | =Y 100%DELE | FEshFTERML/N(A<

5. BHT7IEREE AR ELHT H

88 !
. - ’ MLTEL, ISFIREA TS,

207 95% 100%

AT BH7IEAHEIL 2017 £57—%(World Bank Group, 2019a) . 7' —2 i RIBRAMBAD T I XE(E 2016 £ET7—4
(World Bank Group, 2019b) . &RIETHRIILX—HEE(E 2017 F£T7—4 (IEA, 2019)IZE DL,

e R RE P A Bk —RIRIILF—HEBEIIHL, BEROIEARHERIZIEE
[ZRRSNTLND, BIADF B (G REHRED 93%) EHR(H
AEFBED 79%) ITKEIKFELTLNVS,

/‘ 2050 F IRILF—DREHEBHBHREINDS,
BE: Liigd 2050 FFETHORIZEHILDERZETEL TS,
BTatED FIA LR EEHE (HEE 3,796 TWh) [F.
EEIZHEL BAARIAILT—EERDKRTUIvILD 15%E 5D
b,

i IRENA O #T(E. 2017 7 —42(IEA, 2019) D—RIRIILF—EHRZITHITHIEEREOME A LLEIZE DL,
2050 £, IRENA D#r&RTo o+ )LId Deng et al. (2015) [2£D<,

IRILX—EHRESE BAR: HEODIRILEF—FBEDSS, #-/ULTEETIEH 20%,
(HRBEEICHDHBLER) BRI EETIEI 7%, (LI % -Hh{EREXTIEHH
M1%., B -G EREETIEIHN I%ELHH TS,

2050 F EIEICHLTCOHEHHEIRMNERERIZRHOND,

] 11% B

20174
S IRIRE IRENA O #T1E. 2017 £F—4H(IEA, 2019) [ZE D,

1 ABEYTRILE—EE Bk Stk D4Rk B 3.3 Gt(2018 4F)
CO, HEHE (t COs/A) HROTHLE—EEHHED 10%% 55,
2050 & BTRESFUA EEECECEY 41%EDLT 1.9 Gt &
64 e 39 B BHRAH, TR —ENEOHBELBLAETLL
&8 w X DRI LY EAR AT B,
&
20184 2050 %

3£:2050 £ T —%I% IRENA DA #TIZE DL, BET—4IE Global Carbon Atlas (2019) [ZE DK,
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BHARE (%) BRINES DFI 75%DERH TIEL, KRB R PRRENORLITIREEIS
0D, TOEREHFIFERAE-FIVIREDEEERTTHS,

BiF

194188t
RiF hiEE <% E

PM2.5 REICEIT 5 2016 FH LU 2017 F£F—4(WHO, 2019) [ZE < IRENA DT LB,

BHEREBERMRERIRILF—ORE

E Nl : BAEAEIRILX—RXMEALL:

BRI T, REAEHME ARORATRELRLEGE. ARMNMEEAIRSHD. LLILRHEIRITH

FREES. EXAEHMEIZ2EE L0325, BEBHIEITSHFEH LCOE &, KEHXHEEHH 0.08 KL

=AW KWh, B AFEEHLE 0.05 F)LIKWh THD, FIRABAFEETODzILDIR
FE#$9 0.02~0.03 K/L/KWh, BAFRETOScH+OIRMEH 0.03~0.04 K
JUIKWh & fiaD g &Y BIEIRNTH S,

BRWEE
LCOE 2018 & A {fits
(FJLIKWh) (KJLIKWh)
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0.30
(00.24
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0.13 ¥
0.10 $20-10
009 0.09 %0.07
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F:LCOE T—4I3 2018 FMRFATOVIIMIE I METFHEAIRL (WACC) (% OECD #EEEFET 7.5%  Ehbist
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238



IRLF—EBR O ES

IRILX—ERik: FHED

— ]

H)—> P IRIJIF—EEBRICEVTHEEZY—F

TH/85—0 S e =

N » 2050 E£ETITh—Rr=—a1—F5ILEER (EU Eil')/,
P BIRLE—HEOER — Q -
b BB TR L X — B 2 %

IRILE—D PIRILF—BEREOML
R ptis L Bl H R~ DRI DB

P IR ECEFLETEE
IRILF—~ Dt

REAEORR > RELIEBERICISIEFREORE
> EREIH CRE NS
> KRB FOEN. SERKLBADORE

all G

. -] ) At
Y I WA i,
N - ) WA - Q::r|4|1__
U
. L
AR AEDR P N -
summ smms § A_‘ n!rl#'n | FY Y .
SEERR EEERR o ‘

239



BAEARIRILT—HRRE

2050 £EETHOIRIILX—IgO—R<yS

BITstENERIRE IRV —EBRIFUTHABEYT BIE

ERMEE 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

HEE (—RTRIILF—HEEE) 68 62 57 55 54 49 45

EE (BRIRLE—EEES) 45 43 42 42 38 34 29

BERMBERREIRIILY—OHLE
#Hig (—RIRILF—HIEE) 15% 23% 28% 33% @ 39%  50% @ 71%

HE (RBRIRILVEF—HES) 17% 24% 30% 34% 36% 48% 70%

BENE 31% 44% 50% 58% | 85% @ 73% @ 86%

BRIRIIT—HEHBIZHOIEADLLE

IHE B 22% 25% 27% 29%  30% @ 38% @ 49%
EFEM 31% 31% 37% 38% 40% 47%  54%
E AR 2% 4% 6% 8% 7% 14%  32%
EEYERF 33% 35% 37% 39% 42% 48%  55%

BETFEIRILY—RERE(GW)

NAFIRILF— 34 45 44 47 55 82 107
KARE 130 136 137 140 140 141 143
KNGHFHE 107 204 243 281 284 512 784
;W 169 235 288 360 319 469 621
INAFHH

ﬁ%ﬁ/’ﬁ;’){j'%*-l 250 420 460 520 720 860 970

IRIILX—BEE CO B E
FHEHEHE (Gt COJE) 34 2.6 2.2 1.9 1.9 1.2 0.6

BARZx 9 BHIBE NA  -22% -35% -42% -43% -64% -82%
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BstEABETEE IRLXF—EEFIUTNERT

OFMES 2016-2050 (PES) B#Z 2016-2050 (TES)
*

IRILF—IRATLIEE (2016~2050 FIZHITHEFRY)BRILIE
B LA 980 1450

- BAREEIRILT— 380 780
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E%&BF? (BAERRETRILF—+ 60 80
IRILX—3hE(L)
ffﬁﬁ%ﬂlﬂﬂ(%‘éﬂ:+l*wﬂr——§ﬂ$ 180 320

E-1 B 2

INA A EREMEAG 20 50
BIXHEEKER - KEREE 0 7

AIEETIE. 2019 F 4 ABADBELERBRREEZEEL TS, AREE(ZHLVT, 2030 EQITARI/LF—ERHR
DFIVFICEITERNBEERBARENDRKEET. 2019 F£5 3 WL SDERKTIEEEL-
IRENA #R &2 (IRENA, 2019b; 2019¢) TIRREN TS HEEEZHT M ERE-TLVS,

2050 FFETHOHERFTRE

o HEE 2019 ($#£5E) 2030 2050
gL EOAD (FA) 511 528 506687 | 496892
GDP (FJL. 2015 %)

GDP (&7): PES 20 903 940 26 987 610 34 800 915
GDP(&E75): TES 21279 174 27 940 359 37 372 375
GDP O% (H7%): TES—PES 375 234 952 749 2 571 460
GDP OE (%): TES—PES 18 35 7.4

1 Ad#-Y GDP (F): PES 40.9 53.3 70.0

1 Ad#-Y GDP (F): TES 416 55.1 75.2
EREH

BRELECOEREHR (FAN)

EREY: PES 237 331 241 626 208 604
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EREHOE: TES—PES 992 2 400 5 469
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i 1 1 2 2 4
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242



IRLF—EBmOUIES

> 2050 FOERAEHR: TRILF—EITIA | OBRMES

BT g BAEEYR
(FAN) FN (FA)

N 221 f2E 549 RGBS 164

fE ER A 443 B - RSP 324 _
LA 165 AR i “7 a9
&5t 1473 1473 1473
fEtkFEDM L 2030 2050

= N

SE XM

Deng, Y., Haigh, M., Pouwels, W., Ramaekers, L., Brandsma, R., Schimschar, S., Grozinger,

J. & de Jager, D. (2015), Quantifying a realistic, worldwide wind and solar electricity supply,

Global Environmental Change 31, 239-52, https://doi.org/10.1016/j.gloenvcha.2015.01.005.

Global Carbon Atlas (2019), Global Carbon Atlas — CO2 emissions, https://doi.org/10.5194/essd-11-1675-2019.
Global Petrol Prices (2019), Electricity prices around the world,
www.globalpetrolprices.com/electricity_prices/ (accessed 5 March 2020).

IEA (2019), IEA Beyond 20/20 — 2019 edition, International Energy Agency, Paris.

IRENA (2019a), Renewable Cost Database, 2019.

IRENA (2019b), Future of solar photovoltaic — Deployment, investment, technology, grid integration
and socio-economic aspects, International Renewable Energy Agency, Abu Dhabi.

IRENA (2019c), Future of wind — Deployment, investment, technology, grid integration

and socio-economic aspects, International Renewable Energy Agency, Abu Dhabi.

WHO (2019), WHO Global Ambient Air Quality Database (update 2018), World Health Organization,
www.who.int/airpollution/data/cities/en/ (accessed 5 March 2020).

World Bank Group (2019a), Access to electricity (% of population), World Bank Group.

World Bank Group (2019b), Access to clean fuels and technologies for cooking (% of population),
World Bank Group.

243



BARARGINLT—HARE

IRILX—ERi

I AT, LTOEERRICLTNS,

-7 ILINZT ] e B ‘O T EFR
7RSS -ES0 -EILET
RNI)L— -ELUTHRIO s RAR
FRRZT ALY ITEF /LT — b (A4 g Nty 4
FARSUR “EJLRANEFIE 9514 F

WiRFHE——X:

AR (EA) B HEAAD 3%ELHHS.
ERDLLETEOSTER (61%) ABFHELDH. VY
4% (19%) H&IZH<,

231 208 | 20505 & 0.3%RALT 2 8 800 HALLDERAH,
BE: HREAOD 2.2%% 555,

20184 2050

E3ME [ZE < IRENA O #7I2& B,

1 AdH71=Y GDP BT MR (175900 F)L) ZLEES,
(FFIL, 2015 &)

S 206
13 w 20505 hFEHERENRATAS,
20194 2050 EE: BITEESF)A: EEHHER=15%

E3ME [ZED< IRENA D73 #T12& 5,

244



IRILX—HEE(GIAN)
EIRNF—ADTIER
(%)

99

2070 92% 100%

1 ANBYDIRILF—
HEE:

B HFFEY (51 GJ/
F) 2KE{EE>TL
%,

ENT7IOERE:

Aihigi [ REITH
=Y. 100%E L%
ERLTLS,

IRIILX—ELiR

o) —isERE A
MREANDTHIOERE:
8% DHIETT7 VR
R0 EIZTE
i T, FHEPR
EARAEEICHITHIE
MBLZINAATRAXE
—JOFALHT H
[ZHBND,

AT BH7IEAHEIL 2017 £57—%(World Bank Group, 2019a) . 7' —2 i RIBRAMBAD T I XE(E 2016 £ET7—4
(World Bank Group, 2019b) . RIETRIILF—HEE(L 2017 F£T7—4 (IEA, 2019) IZE&E DK,

fERRHHEA R

\

;4R

BaK:

e R ¥ oD iy H dtbigk (E (2D 7EH) .

EREROAH-ARABHETHY ., HROMOMBZHO TR
WX —HEDH 6%%Fh/\—L TS (2018 &F) ,

2050 4
RE:

FKEARODBEFAMREIRILY—RTUIVILBELEFET S,
BRITHES FVA BEREEH= HEE 1,997 TWh) (F,

BEARIRIILE—BHORTUIYILEERD 7%% 5

H%,

Hf: —RIRILEF—HBED 2017 ET—E(EA, 2019) [ZHITEHLREH OFiEMA S LLER(ZE D IRENA DA #HIZL S,

2050 FREE. IRENA S#r&RT v )LIE Deng et al. (2015) 2E DK,

IRILF—RHBER
(HFEEICHDHDLLER)

8%

20174

BaK:

HARADIRILF—FTEDNSH., HKMZEICHTIE 11%LL

£ ERE-BRIEEEXRICEOTIERN 8%, B -F=ECE
ETRW 7%Z2HH5,

2050 £
RE:

S IRIRE IRENA O #T1E. 2017 £F—4R(IEA, 2019) [ZE D,

1 ABHYTRILF—BSE

CO HEHHE (t CO/N)
388 12
& a8
20184 20504

7¥:2050 F£7—4RIF IRENA O HFIZE D, i#8ET—4(& Global Carbon Atlas (2019) [ZE3<,

AR

Hhist D EMEHEHE: 2.1 Gt(2018 &)

REEGDRRFERMV ) 1—a v AREELTD,

EROIFIILF—EEHHED 6%EHDHS.

2050 £
RE:

BITFESFIA - WEOBERIZKY., 7%1EML T 2.3 Gt
EBRIAH

245

D fthBRM



BAEARIRILT—HRRE

HHRRE (%) I T—ORA RELEBRL TN RER L E D —EDE < TlE PM
25 DEELRNILIEL KRFEABBEELOTULNS,

RiF
123#8H

Rif hiEE 5 E
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£ O BRI

2050 £EETHOIRIILX—IgO—R<yS

BITRtEN BT RE

IRNF—EREFUFABIET BE

2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)
IRILF—(EJ)
HiE (—RIRILFT—HBEE) 39 46 46 47 38 36 33
HE (BRIRIILT—HES) 24 29 30 30 23 21 18
ERMBETTREIRILX—DLILE
Hia (—RIRILFT—HEE) 6% 10% 10% 12% = 19% = 34% 54%
HE (BRIXRILX—HEHES) 7% 9% 1% 12% 20% 37% 61%
BENE 27% 28% 28% 31% | 42% @ 63% @ 82%
BRIRILX—EEICHODIBHDOLLE
RIGHEEM 18% 18% 20% 22%  23% 28% 38%
EEEIR 20% 22% 24% 25% 27% 30% 35%
LT 6% 6% 8% 12%  12% | 21% | 37%
EEYEM 21% 24% 26% 28% 28% 33% = 42%
BEAEIRILY—RERTE(GW)
NAFIRIILF— 2 3 6 17 27 56 83
KARE 111 105 95 94 127 140 157
KBS 3 25 25 38 39 58 107
EWAE: 2 16 31 45 33 57 79
INAARE
Rl VA 3 2
- 1 12 1 2 22 4 47
(/%) 0 0 80 30 0 340 0
IRIILX—BEE CO B E
FHEHEHE (Gt COJE) 2 2.4 2.3 2.3 1.6 1.2 0.7
BKIZR 9 HHElREE NA 17% 15% 12% -19% -42% -68%
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IRIILX—ELiR

BRITHEABETER TRLF—ERITIANBEET
H4Z 2016-2050 (TES)

*

2016-2050 (PES)

IRILF—IRTLIEE (2016~2050 FITHITHEFY) BFILIE

B LA 250 330
- BEAREIRILF— 40 210
- EFEFREIRILY— 160 50
- BENRMB LU RN FE M 50 60

E%%ﬁlﬂj (EEEEI’FTEI*)WF‘—+ 50 20

IR)LF—FhE(L)

%?ﬁ%ﬂlﬂﬁl(@é1t+l*)b#—§ﬂ$ 120 200

E-d BE T 2
INA A EREMEAG 20 80
BIXHEEKER - KEREE 1 10

AIEETIE. 2019 F 4 ABADBELERBRREEZEEL TS, AREE(ZHLVT, 2030 EQITARI/LF—ERHR
DFIVFICEITERNBEERBARENDRKEET. 2019 F£5 3 WL SDERKTIEEEL-

IRENA #R4£2 (IRENA, 2019b; 2019¢) TIRIRESNTWSHEEZH T M LE->TLVS,

2050 FFETHOHERFTRE

P 2019 ($#£5E) 2030 | $
MELEOAD (FA) 230 174
GDP (FJL. 2015 £)

GDP (B7A): PES 2 991 058 3242 176 4 289 467
GDP(BA): TES 3150 705 3181 845 4 356 940
GDP W% (B75A): TES—PES 159 647 -60 332 67 473
GDP W% (%): TES—PES 53 -1.9 1.6

1 AH=Y GDP (F): PES 13.0 14.5 20.6

1 AHT=Y GDP (F): TES 13.7 14.3 20.9
EAEX

SELHORRAEY (FA)

ERE#: PES 144 339 148 766 154 839
ERE#:TES 144 472 148 635 154 527
ERE#HDOZE: TES—PES 133 -131 -313
EREHDZE (%): TES—PES 0.09% -0.09% -0.20%
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2017 2030 2050 2030 2050
Z O it BER (PES) (PES) (TES) (TES)
* *

IRIILF—EFEDOERER(FA)
[RFH 167 181 184 148 65
(=g 3139 3085 2 962 2771 2 407
BAERREI ALY — 275 500 716 1044 1730
IRILF—3hERIL 420 373 435 577 940
BHARKE LUV
T B 927 964 1001 978 1063
=11 4928 5103 5298 5518 6 205
BESRIZBTHTRILY—B o 0 0 0
EOBMA (%) 3.4% 3.4% 3.7% 4.0%

BEWRIRILF—BEEOERAEH(TA)

NAFITRILF— 97 228 395 579 1 049
NP 31 82 169 193 450
KF 143 128 50 171 86
=W 4 61 97 95 122
Hh 2 1 1 5 5 23
e 0 0 0 0 0
it 275 500 716 1044 1730
IRILF—EMDERICETS

BEAREIRILY—EED 9.8% 13.5% 18.9% 27.9%
ER (%)

2050 FICHEITH5EAEHRDZE(FA) TES—PES

REEROEREHOE -313
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IRLF—EMALEOEREHRDE (A+B) 908
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2050 £EETHOIRIILX—IgO—R<yS

BITEIEMNBHETRRE IRLF—ERSFIAHNERTEE

OSTUT AR NI THE 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

BHE (—RIRILE—HHAE) 27 35 42 46 30 32 33

EE (BRIRLE—EEES) 21 27 31 34 22 22 21

ERMBERREIRILY—DLLE

#Hig (—RIRILF—HIEE) 30% 40% 42% 46% | 83% @ 63% @ 73%

HE (BRIXRILX—HEHES) 30% 36% 37% 40% 47% 57% 67%

BENE 65% 73% 75% 79%  85% @ 90% @ 93%

BRIRIIT—HEHBIZHOIEADLLE

RIHEBM 18% 22% 24% 26% | 26% @ 31% @ 39%
EEX AR 21% 24% 24% 25% 27% 29% 33%
EHRERFY 02% 1% 1% 2% 9%  14%  24%
EEMEM 45% 58% 63% 67% 61% 70% 78%

BETFEIRILY—RERE(GW)

NAFIRILF— 19 45 61 79 50 72 94
IKAFKE 173 181 201 226 186 211 240
KNEHHE 5 76 128 177 108 196 281
5l 17 74 111 148 93 141 188
NAFBH

AR A PR

. 1 1 74 7 1 7 7

(E0/%E) 310 610 0 90 610 50 30

IRILFX—BEE CO HHE
FHHEHE=E (Gt COJ/F) 1.2 14 1.6 1.7 1 0.8 0.6

BARZx 9 BHIBE NA 19% 35% 38% -21% -35% -54%

256



IRIILF—EH@ST 7 A)Hh-h)TEE

BstEABETEE IRLXF—EEFIUTNERT

OSTUT7 A h-H)THE 2016-2050 (PES) H#& 2016-2050 (TES)
*
IRILF—VRATLRE (2016~2050 EIZFHITZETY) ERILIE
BAEM 390 450
- BARREIRILY— 210 280
- FEATREIRILY— 50 30
- BARMB LU RM I 130 150

EXREM (BERRIRLT—+

TRILE—HELL) 70 110
f?ﬁﬁ%ﬂlﬂﬁl (BlE+IRILF—3E 100 190
BEMEM (BETRIRILE

—+ TR ILE—EhEE) 290 420
INAFREME G 24 25
BIRHRKR - KEREE 0.3 5

AIEETIE. 2019 F 4 ABADBELERBRREEZEEL TS, AREE(ZHLVT, 2030 EQITARI/LF—ERHR
DFUFIZEBTERNRELEABALREDRBREIL, 2019 £ 3 WL BB SOERRREEREL -,
IRENA #R &2 (IRENA, 2019b; 2019¢) TIRREN TS HEEEZHT M ERE-TLVS,

2050 FFETHOHERFTRE

2019 (HE5E) 2030 2050

OSTUTAN-HTHE —— ——
igeEn A0 (FA) 474 076 505 546 | 535 802
GDP (FJu. 2015 &)

GDP (BA): PES 3679 104 5158 950 13 240 587
GDP(EB7%A): TES 3700 954 5194 779 13 563 681
GDP M% (H7): TES—PES 21 850 35 828 323 093
GDP % (%): TES—PES 0.6 0.7 24

1 A#1=Y GDP (F): PES 7.8 10.2 24.7

1 AH71=Y GDP (F): TES 7.8 10.3 25.3
EREH

BELKOBAER (FA)

ERE%: PES 272 097 282 324 251 102
EREH TES 272 239 281 399 250 700
EREMNOE: TES—PES 143 -925 -402
ERBE#HDZE (%): TES—PES 0.05 -0.33 -0.16

257



BAEARIRILT—HRRE

L . 2017 2030 2050 2030 2050

OSTUTA)h-HTHE (PES) (PES) (TES) (TES)
* *

IRILX—EFEOEAER(TAN)
[RF 7 8 12 8 10 6
(= =pes 2 1180 1104 953 962 700
BAERREIRILEY— 2 027 2 575 2585 3295 3212
IRILF—8EL 887 870 735 1211 818
BARKB LUV
TR B 364 466 403 463 455
&5t 4 467 5 026 4 685 5 941 5190
BESRIZBTHTRILY—B 0 0 0
EOBMA (%) 1.80% 1.90% 2.10% 2.10%

BEWRIRILF—BEEOERAEH(TA)

NAFIRILF— 1620 1971 1875 2 331 2133
Nb 64 173 301 474 570
KF 300 320 264 351 306
=W 42 109 143 136 199
Hh 2 1 2 2 2 4
e 0 0 0 0 0
Ast 2027 2 575 2585 3295 3212
IRILF—EMDERICETS

BEAREIRILY—EED 51.2% 55.2% 55.5% 61.9%
ER (%)

2050 FICHEITH5EAEHRDZE(FA) TES—PES

RELAOERERDE -402
REHIRFLF—EEOERERDE (A -255
IRILX—ERBERM AN EREHRDOZE (B) 761
IRILF—EMLEOEREHDE (A+B) 506
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> 2050 FOERAER: TRILX—EBITIA | O5TUF7A)h-H)THE

BT 2787 BB
(FA) (FA) (FA)
Ny — —

KISk 276 RR-RE 372
KIS 203 B 225 %aﬁﬁﬁa% 64
et 195 ER-RF 174 _
ELASN 5 AR i i 7 >
&5t 771 771 771
fEdbk¥EnM L 2030 2050
(%) : TES—PES . g —

0,0
i al

5.0 14.8

SE XM
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hE LT 7V5

WiRFHE——X:

IO ERHEE. ZOMORRME, LT IVAOELER - A RABHELMMAER LR

[ZLTULVS,
hR: AAF7IUAH:
SN—L—> dv—> TSI T
AT (A RS LEFIE) hHR—)L IOk
459 Y TFSET SJET
ARASI)L “IN\LAFF ~EQOw3
=110 T TSI HME FaAzZTTF
9 I—hk TS EREER ik A
S VIAVAY AT A DIJF
A0 (EAN) BiE: HREAOD 6%EHHB,
. R DLEETIE. TOTAREEL(22%) A5
6.77 (18%) EFILTTYT (9.4%) HiE<.,
484 @ .
2050 &£ EFHT1.1%EMLT6 & 7,700 5AELEBRAH
BE: HEAOD 7%EF 5855,
2018 2050

E3ME IZED< IRENA D43 #TI2& B,

1 Ad1-Y GDP . HREEH(F 900 FL) £TES,
(FFIL. 2015 &)
2050 £ +HLRENRAEND,
@ 299 | BZ: RITHES U1 EFHREE= 3%
9.2 =

-
20195E== | &= 2050%

E3ME [ZE < IRENA O #7112k B,
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IRILX @ E - T7T7Uh

IRILX—HEE(GIAN) 1 AHFYDIRILF— Bh7IERE: O — 1 RRE R
EIRNF—ADTIER HEE: BREADTIRE:
(%) R R EHRE (51 Z£EMIFIF B i Hhig [ #i
GJI%E) 100%DELEE | HIRILE—FELD
51 o TFA—EILRERIZ
. - IKTFELTLVA,
207 89% 98%

WA BA7IEAREL 2017 £F—%(World Bank Group, 2019a) . #)—VHsREBEAMRBAD TR EIL 2016 £ET7—4
(World Bank Group, 2019b) . ¥ IRILX—HEEIL 2017 £7—42 (IEA, 2019) IZE D,

BK: AT HROBMEEED 37%. HRORAHNREE
E0D BUEELHLTLVD, ZORRIE. B HEEN YD
TIET (35%). 45> (14%) . 457 (13%)DIE . ARE
ENA152(28%) . hB— IL(22%). YO TF7IET
(14%) DB EL7E>TLVS (Tagliapietra, 2019) o

FKRAKOBEAREIRILY—RTUIVILNELELET S,

e R RE pliEmA 3
.\ 2050 £
BE: BTRTES VA  BREE H= (HEE 3,477 TWh) (£,
BEAREIRILTF—BHDRTUIYILERD 5%%F 5

FEEIZEL H5,

3 IRIK. IRENA O #T(E. 2017 T —4(IEA, 2019) D—RIRIILF—HIAZIHITHIL AR F OMEA S LLRIZE DL,
2050 £ 2. IRENA B#r&RTo o+ )LId Deng et al. (2015) [2ED<,

AL TIE, TRILF—EHRERT 2%ET<HT MG
RITEEFD(FITEREIE-FHIEFEIERM) .

2050 F REHLHYV—2IRLFT—EMTY)a—a itk
BE: FEUIEMAKROOND,

IRLF—RBHBESR WR:
(HFHEICHDHDEEER)

- 2%

20174

2017 =T7—4(IEA, 2019) [ZED< IRENA DA HTIZ& D,

1 AHFYIRILX—EE TR : i DEMRBEHE: 2.6 Gt(2018 )
CO, HEHHE (t CO/AN) HADIRIILX—BEEHHED 8%EF5HHS
57 ° 2050 £ BATHES VA R LY . 27%EMNLT 3.2 Gt
.‘ 59 B B RAH,
2018 % w 2050 &

3£:2050 Z£7—41d IRENA DA #TIZE D<K, % T —4I1% Global Carbon Atlas (2019) IZE D4,
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HHAREKHE (%) REEIEICH+HETRRIELLE:, B-PAREEOFRE-ET7IY
HEFEIZBNT. AO10 FALULEDEH (3%) DIFEAEH WHO
DARKEBHAIRSM42 (2018 FE) %=L TLVELY,

RiF <HiEE 5E
PM2.5 REICEET 5 2016 EH KU 2017 F£T—42(WHO, 2019) IZEI< IRENA DR #TIE S,

BHEREBERMREIRILF—ORE

=Paliit B BAEFMREIRILX—aRFEAR:
{ERBEAOBBIRICKY, fhthigd 2019 FIT. EAVAET KB KEXLDEENESHKETOAILEEREL, £
HELTRLMEEHIMEL, L REMIETHIE—IEEE 0.071 KJL/KWh (IRENA, 2019 a) ZERK. &
. 757 REEMIE. REAFKEE % 0.299 KIL/KWh (IRENA, 2017)
TEHLT=.
hE-GE7IUH
LCOE 2018 -l
(KJL/KWh) (KJL/KWh)
0.25
0.24
0.20
0.15
010 2011
0.07
0.05 0.06 0O-0.05-54-0.06
KA RN NP A2 RE IREEE
LCOE 95 /8s—t> 4 JLiE  $% LCOE O & it
LCOE 5 /83—t 44 )LiE (MEF) (MNEF1)

LCOE (& IRENA (2019a) I2#&3<, EAfi#& (& Global Petrol Prices (2019) [2E3<,
F:LCOE T—4I3 2018 FNERFATOVIIMIE I METFHEAIRL (WACC) (% OECD EEELHFET7.5%  Ehbist

DEARH 10%.,
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2050 £EETHOIRIILX—IgO—R<yS

BITEIEMNBHETRRE IRLF—ERSFIAHNERTEE

OhE-&E7IUAH 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

H#His (—RTIRILF—HBE) 40 52 60 62 39 36 30

HE (REIXRILY—HEES) 23 33 39 41 25 24 20

ERMBERREIRILY—DLLE

#Hig (—RIRILF—HIEE) 1% 4% 6% 7% 9% 16%  26%
HE (RBRIRILVEF—HES) 1% 4% 4% 5% 8% 15%  26%
BENE 3% 14% 17% 20% | 27% @ 39% @ 53%

BRIRIIT—HEHBIZHOIEADLLE

IHE B 19% 16% 18% 20% @ 20% @ 27% 38%
EFEM 12% 8% 8% 9% 12% 15% 20%
E AR 0.1% 0.3% 1% 2% 2% 7% 15%
EEYERF 43% 44% 46% 50% 48% 59% T7%

BETFEIRILY—RERE(GW)

NAFIRILF— 0 2 2 3 2 3 3
IKAFKE 20 18 21 23 20 23 26
KNEHHE 2 53 71 85 66 108 147
BNOHEE 2 51 100 138 76 158 212
NAFBH
AR A PR

. NA 4 4
(E0/%E) 30 30 0 0 50 60

IRILFX—BEE CO HHE
FHHEHE=E (Gt COJ/F) 25 2.9 3.2 3.2 2 1.6 1.1

BARZx 9 BHIBE NA 16% 29% 30% -20% -34% -56%
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BstEABETEE IRLXF—EEFIUTNERT

OFR-ALTIVh 2016-2050 (PES) H4E 2016-2050 (TES)
*
IRLE—LRTLEE (2016~2050 EI<HTBELER)BRIVIE
BAEM 550 530
- BEAREIRILF— 90 160
- EFEAREI LY — 220 140
- BENRMB LU R R 240 230

EXREM (BERRIRLT—+

TRILE—HELL) 80 110
ﬁ?ﬁﬁ%%ﬂﬁl*»#-ﬁﬁ o 150
EEYEM (BERREIRILY

—+IRILE—PEL) >20 e
IAF B 11 30
BIrmfkER - KEREE 3 28

AIEETIE. 2019 F 4 ABADBELERBRREEZEEL TS, AREE(ZHLVT, 2030 EQITARI/LF—ERHR
DFIVFICEITERNBEERBARENDRKEET. 2019 F£5 3 WL SDERKTIEEEL-
IRENA #R &2 (IRENA, 2019b; 2019¢) TIRREN TS HEEEZHT M ERE-TLVS,

2050 FFETHOHERFTRE

2019 (HE5E) 2030 2050

OhE-E7IUN g — ——
igeEn A0 (FA) 491 460 567 708 | 677 439
GDP (FJu. 2015 &)

GDP (BA): PES 4 516 464 7 372 988 15494 435
GDP(EB7%A): TES 4 580 811 7 358 619 15 112 505
GDP W% (B7A): TES—PES 64 347 -14 368 -381 930
GDP W% (%): TES—PES 14 -0.2 -2.5

1 AH71=Y GDP (F): PES 9.2 13.0 22.9

1 AH71=Y GDP (F): TES 9.3 13.0 22.3
EREX

SFLBOEAEY (FA)

ERE%: PES 175 696 187 016 186 184
ERBH:TES 175742 186 825 185 801
ERBE#HDZE: TES—PES 46 -191 -382
ERBE#HDZE (%): TES—PES 0.03% -0.10% -0.21%

265



BAEARIRILT—HRRE

2017 2030 2050 2030 2050

OhE-A7IVAh (PES) (PES) (TES) (TES)
* *

IRIILF—EFEDOERER(FA)
[RFH 15 56 70 55 42
(=g 2815 3693 3379 3257 2625
BAERREI ALY — 542 789 895 1226 2 064
IRILF—3hERIL 1113 1809 1328 2 731 1537
BHARKE LUV
TR B 622 927 885 900 1014
=11 5108 7 274 6 557 8 168 7 283
BESRIZBTHTRILY—B o 0 0 0
EOBER (%) 3.9% 3.5% 4.4% 3.9%

BEWRIRILF—BEEOERAEH(TA)

NAFITRILF— 196 290 282 584 846
NP 88 180 265 283 703
KF 250 262 250 266 239
=W 7 55 93 90 273
Hh 2 1 2 4 3 4
e 0 0 0 0 0
it 542 789 895 1226 2064
IRILF—EMDERICETS

BEAREIRILY—EED 10.8% 13.6% 15.0% 28.3%
ER (%)

2050 FICHEITH5EAEHRDZE(FA) TES—PES

RELAOERERDE -382
REHIRFLF—EEOERERDE (A -782
IRILX—ERBERM AN EREHRDOZE (B) 1507
IRILF—EMLEOEREHDE (A+B) 726
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> 2050 FORAEHR: TRILF—EFIA | @FER-ILTIUH

BT 2787 BB
(FA) (FA) (FA)
Ny — —

KIBHEE 43 RER-BE 559
KIBEEKES 332 s 153 %ﬁﬁﬁﬁb%
fE ER A 273 ER-R5F 240 _
ELASN 0 AR i w7 2
&5t 952 952 952
fEdbk¥EnM L 2030 2050
(%) : TES—PES . g —

0,0
e Bal

6.2 12.3

SE XM
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IRILX—HEE(GIAN) 1 ANBYDIRILF— Bh7UEXRE: O\ )— i RREE
EIRIF—ADT7IER HEE: READT I RE:
(%) B HRFE (51 GJ/ TRTOET AF7(93%) LLoY
F)eREKEMB, 100% EALZZERK DHELTIE, (EIX
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ERRBEOHBEMIZHESIBEADELELN RS T S,
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2050 £, IRENA D#réRTo o+ )LId Deng et al. (2015) [2£D<,
IRLX—RHRER BAR: Al HROBMERXCSFTIIRILF—FED 1/3
(HFRBEEICHNHBHLER) DEERIE GHEFEIZE. BR-F/NAEEOIRIL
F—HEOWM15EHHTLS,
(o)
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HHEAGE (%) -HHAOD 80%%. AEHIHEHT BERIH 5.
- EISEHEFID DD COp P LY D 18%THEEND
' RALKEDAGFENRLND,
BiF
284#H
Bif <hIEE 5E

PM2.5 REICEET 5 2016 EH KU 2017 F£T—42(WHO, 2019) IZEI< IRENA DR #TIE S,

BHEREBERMRERIRILEF—ORE

E=balliti BAETREEHaXN AFL{M4E :
KERA. EXRALLICHAEREZ LR @ FHROXATRELBELTES DN fh D Hhis KU EAEL, FTER KIS F
>TLV3, H5. ARMIMFATHRLEL KEH TBEREIL$9 0.02-0.03 FJL/KWh Z3E
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F:LCOE T—4I% 2018 FOEATODTIME T MEFHEARIRL (WACC) (& OECD HEEFET 7.5% . ThUst
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2050 £EETHOIRIILX—IgO—R<yS

BITEIEMNBHETRRE IRLF—ERSFIAHNERTEE

®dx 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

f#ia (—RIRILF—HiIEE) 112 116 120 127 90 86 82

HE (RBRIRILE—HES) 79 86 89 93 69 64 58

BERMBERREIRIILY—OHLE
#Hig (—RIRILF—HIEE) 10% 13% 14% 17% @ 30% @ 50% 67%

HE (BRIXRILX—HEHES) 10% 12% 13% 15% 29% 48% 68%

BENE 23% 30% 33% 38%  60% @ 79% @ 85%

BRIRIIT—HEHBIZHOIEADLLE

IHE B 20% 21% 21% 22% @ 28% « 40% @ 52%
EFEM 20% 19% 19% 19% 20% 25% 28%
E AR 0.2% 1% 2% 2% 13% 35% 57%
EEYERF 48% 48% 49% 50% 54% 63% 78%

BETFEIRILY—RERE(GW)

NAFIRILF— 16 19 18 30 22 26 25

KARE 177 182 198 238 180 192 204
KNGHFHE 45 153 296 512 485 1054 1728
BAOHRE 104 174 189 191 448 946 1314
INAFHH

ﬁ%ﬁ;ﬁ;’;ﬂ'%*—l 640 630 620 700 960 1440 1830

IFRNF—RBE CO B E
FREBEHE (Gt CO/EF) 6.2 6.6 6.7 6.8 3.7 2.5 1.4

BARZx 9 BHIBE NA 7% 8% 10% -41% -59% -77%
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BstEABETEE IRLXF—EEFIUTNERT

LRI 2016-2050 (PES) H & 2016-2050 (TES)

IRLE—VRTLEE (2016~2050 £E(2(HBETH) BRIVIE

EHERM 1170 1950
- BARREIRILY— 310 1080
- BRI RILY— 450 220
- BENRMB LU R R 410 650

EXIM (BEMTREIRILEF—+

TRILE—HEE) 180 270

%au%rslaﬁ (BlL+IRLE¥—5% _ -

BEMBM (BERREIRILY

—+ IR E—HEfL) ' 180 1o

INAFRRHE G 5 59

BIFHEEKR - KEREE 0.5 21

AIEETIE. 2019 F 4 ABADBELERBRREEZEEL TS, AREE(ZHLVT, 2030 EQITARI/LF—ERHR
DFIVFICEITERNBEERBARENDRKEET. 2019 F£5 3 WL SDERKTIEEEL-
IRENA #R &2 (IRENA, 2019b; 2019¢) TIRREN TS HEEEZHT M ERE-TLVS,

2050 FFETHOHERFTRE

- 2019 ($#£5E) 2030 2050
gL EOAD (FA) 496 175 536927 | 590667
GDP (FJL. 2015 %)

GDP (&7): PES 21913 288 27 877 680 42 199 950
GDP(&E75): TES 22 188 303 28 117 917 42 814 939
GDP O% (H7%): TES—PES 275 016 240 237 614 990
GDP OE (%): TES—PES 13 0.9 15

1 Ad#-Y GDP (F): PES 44.2 51.9 71.4

1 Ad#-Y GDP (F): TES 44.7 52.4 72.5
EREH

BRELECOEREHR (FAN)

EREY: PES 250 014 279 310 288 609
EREH: TES 251 639 281 435 291 621
EREHOE: TES—PES 1625 2125 3012
ERERNOE (%): TES—PES 0.05 033 0.16
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2017 2030 2050 2030 2050

[ Fl#& 3 (PES) (PES) (TES) (TES)
* *

IRILX—EFEOEAER(TAN)
[RF 7 60 69 53 71 18
(= =pes 2 1126 1380 1318 1053 816
BERMREIRILY— 992 1197 1367 2335 2987
IRILF—8EL 733 3945 3363 6 058 3805
BARKB LUV
TR B 375 572 510 656 837
&5t 3285 7163 6 610 10 174 8 463
BESRIZBTHTRILY—B 0 0 0 0
EOBMA (%) 2.56% 2.29% 3.61% 2.90%

BEWRIRILF—BEEOERAEH(TA)

NAFITRILF— 449 431 422 625 764
NP 269 390 601 1137 1520
KF 97 127 121 135 125
=W 134 202 174 386 512
Hh 2 43 47 49 52 61
B - - - 0 5
it 992 1197 1367 2335 2987
IRILF—EMDERICETS

BEAREIRILY—EED 16.7% 20.7% 23.0% 35.3%
ER (%)
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BITstENERIRE IRV —EBRIFUTHABEYT BIE

Fe7=7 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

s (—RIRILE—HLE) 7 10 11 12 9 10 12

EE (BRRIRILE—EEE) 4 6 7 8 6 6 5

ERMBERREIRILY—DLLE

#Hig (—RIRILF—HIEE) 10% 22% 27% 34% @ 39%  71% 85%

HE (RBRIRILVEF—HES) M% 14% 15% 18% 26% 58% 75%

BENE 25% 45% 51% 61%  66% @ 92% @ 93%

BRIRIIT—HEHBIZHOIEADLLE

IHE B 23% 20% 19% 20% @ 22% @ 32% @ 45%
EFEM 271% 19% 18% 18% 20% 48% 67%
E AR 1% 1% 1% 1% 6% 13% 33%
EEYERF 57% 60% 60% 61% 64% 36% 34%

BETFEIRILY—RERE(GW)

INAIRILF— 1 1 1 2 3 2 3
IKAFKE 13 17 14 14 21 20 22
KNEHHE 6 11 17 27 27 84 109
5l 6 11 18 26 25 46 65
NAFBH
AR A PR

o 2 1 1
(E0/%E) 5 0 0 30 30 30

IFRNF—RBE CO B E

FREBEHE (Gt CO/EF) 0.4 0.6 0.6 0.6 0.4 0.2 0.1

BARZx 9 BHIBE NA 32% 38% 37% 8% -54% -73%
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BITEIEMNBHETRRE IRLF—ERSFIAHNERTEE

OHNSLETIVN 2017 2030 2040 2050 2030 2040 2050
(PES) (PES) (PES) (TES) (TES) (TES)

IRILF—(EJ)

BHE (—RIRILE—HHAE) 25 17 19 20 13 24 35

EE (BRIRLE—EEES) 18 12 13 13 9 17 26

ERMBLERREIRIILY—DHLE
s (—RIFILF—HHEE) 7%  24% 29% 34%  43% | 75% 89%

HE (BRIXRILX—HEHES) 8% 22% 26% 29% 42% 72% @ 86%

BENE 26% 48% 53% 51%  67% @ 88% @ 95%
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Roadmap) DA EICE <, =, IRENA &, 7IUH 47 hEZHRICAFEL-BEIRETIVTY—IL
TSPLAT ETI/LIZRAWT, 7IUVAKREEIZEITHEAMAADFHFRLG I MERMEFTEEZERML TS, FHMIE, KL
T %58, https://irena.org/energytransition/Energy-Planning- Support/System-Planning-Test-Model
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2019(#5E) 2030 2050
OHN\FLURET7TIUh * *
gL EOAD (FA) 1065 761 1352421 | 1947326
GDP (FJL. 2015 %)
GDP (&7): PES 2 562 424 4 330 057 12 582 520
GDP(&E75): TES 2 572 269 4354 122 12 673 559
GDP O% (H7%): TES—PES 9 846 24 065 91 039
GDP OE (%): TES—PES 0.4 0.6 0.7
1 Ad#-Y GDP (F): PES 2.4 3.2 6.5
1 Ad#-Y GDP (F): TES 24 3.2 6.5
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BRELECOEREHR (FAN)
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EREH: TES 279 997 307 688 337 240
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ERERNOE (%): TES—PES 0.01% -0.02% 0.01%
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_ 2017 2030 2050 2030 2050
OHNSURTIVA (PES)  (PES)  (TES)  (TES)
IRLF—EBAOEREH(FAN)

[RFH 6 3 3 1 2
e R 3122 3 060 2753 2929 2489
BAREET ALY — 306 442 519 859 2023
IHRILF—3EL 506 758 801 1217 1016
BARMELV
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At 4 253 4725 4 577 5468 6224
BESRIZBTHTRILY—B o 0 0 0
BOEA (%) 1.5% 1.4% 1.8% 1.8%

BEWRIRILF—BEEOERAEH(TA)
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KA 71 76 64 91 11
=W 14 25 37 30 57
Hh 2 1 2 3 3 3
e 0 0 0 0 0
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IRILF—EMDERICETS

BEAREIRILY—EED 9.4% 11.3% 15.7% 32.5%
ER (%)
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