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725, EU IZ, lRecovery and Resilience Facility | Z{5H L. {LAREHEFK T
[, 2,500 B —r OEFEE & AiBhezitd 5 (20222026 4£ET), 2D
OB, AELEROFLCEEOE = RYEENRIROK 30% %2 HDDH, 29 L
ToRRFREIC L0 . IR E RO BZ 57200 TR T — VR O#IE
WZEDH DN, BUREEIT 2023 FITIFIEEGZH 2 5,

EU 0Z2EHEH I DER

EU Tl3= gL F =R & REAESROMEN S, ATF « BT R OHEENEET
bDe VI TA T LD RINHT Ak OEil, % LT 2050 FEIZEIT TOA—Rr ==
— FILOFEREND “OOFBEICH LT, EUITAT X - B OfitE2 T 0k E LT
ELTWND,

RepowerBU FHHEIDHETRT 5 X 912, B U T ~DRKART Al MEFRMI T, 528 Lo
W7 5 OXPRPRET STV D, TREmICBW T, b — MR T OFIFIEK - KFEORE
EHMTOMMICE 22> 70 ORRT AFAMRAFEOEMZ R LT\, BEEHE Tl
LNG WNZSA T T A o HAOFFIERIZE LT, G7 °F %7 LNG A E & 0o - {7
HEXDRE, WAEE L TOZEMBHOERITRKE L,

2050 FED I —R =2 — KN TIVEERRKIZIZ, EU OAR LT 7 a—r L 27— )L CTO XK
FRENARAIRK TH D, EU X, [UEEENCE D D S F & F el B A NS HEER S T
U —F—y TR REEBXREZAEE Lz B HESWHEDMNL, & L TEAE(LOHE
EZRET 2 EMbHAIN D,
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3. 2022 FFED ASEAN O =3 « TR R HEMEIZ 7] 1T 7= Bl
MR D —R =2 — s T LOFEOF T, ASEAN #EICB N TH, I—Rr=2—
NN ~OERE IE LT D, 2022 R0, 4 »[E(A > RV T, Yo HR—, XA,

A~ K F 22DV T NDC(National Determined Contribution) BUHT S #v7z, HEHNAEZE FFHRIZ
FL05, T, YU R=VTFRy B udilo BiEE . ST EN D 2050 E~ L

R L L7,
25 2 ASEAN {23V T 2022 £ IZFH 172 NDC (2030 £E B 1E) 0—&
E-S N KA <
o _ 471%4:73 L _ _ JKT‘-“H"JL _ Sy
BEHTH BHTR EHTH BH

A RxL7 BAU 29%H)3E 31.89%HE  [41%HE1E  |43.2%BI58 2022/9/23
SUAFE—IL 2030 E—2  |65MtCO,eq 60MtCO,eq |NA NA 2022/11/4
2 A 20054 20%H)3E 30%H1)3E 25%HE  |40%HE 2022/11/2
N hF L BAU 9%k 15.8%B0  |27%HE  [43.5%H5E 2022/11/8

(tHPT) #E NDC?

ASEAN 3L BREHERS | D — KTt & 72 > TV 523, 2021 4512 ASEAN ~D KIK AT AHGIA
DIBLEA, TR —V XN FTAFZNEI 30%, 29%. 8%% e o(FF[K 3), AiHD
IAIZBW T LY U HR—, XA, XM T A A Ry 7T & & BITEmMEIFENE <
(FX 472 5T 5, 4 »EONDC ODEHIZIL, I ) LIz R F—ZeRE~DO% 5%
BN TVWALEFENERICHDL EBEZOBND,
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(HiFT) ASEAN Energy Center, Outlook on ASEAN Energy 2023, Figure 2

S 4> RZR¥T  https://unfece.int/sites/default/files/NDC/2022-09/ENDC%20Indonesia.pdf (S8 2023/3/1)

>V IR —)L https://unfccc.int/sites/default/files/NDC/2022-

11/Singapore%20Second%20Update%200f%20First%20NDC.pdf (Z/&  2023/3/1)

%A https://unfcce.int/sites/default/files/NDC/2022-11/Thailand%202nd%20Updated%20NDC.pdf (/%
2023/3/1)

~ hJF A https://unfcec.int/sites/default/files/NDC/2022-11/Viet%20Nam%20NDC%202022%20Update.pdf (£
HE 2023/3/1)

6 ASEAN Energy Center, Outlook on ASEAN Energy 2023 (& 2023/3/1)
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(HiFT) ASEAN Energy Center, Outlook on ASEAN Energy 2023, Figure 4

ASEAN N O BEAFRE = R L F—iRH A &1L, 2012 £ 42GW 7> 5 2021 4121% 96.6GW
~EEin L7z, 2021 FEREROEBINR TIZ, X b F A 43%, A 13%., £ >~ RV T 12%,
<L —=yT 10%, FHRA%, 74 VEL8%E AL 6 » ET 95%% k58 B REE L IR
DORFLE 2o TS, BATREEORMAERMORTIL, 7/VRA MRIEL 500% & b
KEL, BEVWTYUAR=ILD 1175% L 2o TVER, WTFRHLREEN/PNEWVD
ASEAN £k & LT3 8% & 20% DM %R L7z 2020 £ L 0 H/MERBONE 2 -
7o

FE 5 ASEANIBANOBAFRERT RNV —OREARDOHY
120000
Bo>AX

100000 mHRST

m A
80000

By Y—

mAR—IL

60000 I I
I I l I l m74JE>

40000 N kF L

BvL—>7
20000
I I o
0 A>T

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

FEERFEAREMW)

(HH7T) IRENA RE Capacity Statistics 2022 7 —# £ Y {E&



PLFTIZ 2022 £ EDEA & LT, A KRV T, XA, XhF A, 74, L —
TTICBITAHE RN F— « FARBRT VX —OHEICET S 'y 7 BILOVASEAN
DLEBW I OERIZONWTELED D,

(1) 437

TRVX RIS HEE L LTIk, 2022 4£7 A, LED Ofic/hT RL X —PEREHLYE
(MEPS) }t V& R /L — T ~ULZ B9 5 4445 (135 K/EK.07/DJE/2022) 78 IE A2 K FIZ AR X
Nz 7, ZOESIE, 2022 4 6 AICHIE SNz 3L X —THE R O ek = 3oL X — e
WD 2 =R X —FEIRRE R $2 BR&{LL72b D THY | ADLIGHT 7'H
Vxl NOUCBITAEERYANA N— Il b LS TV S,

B 47(135.K/EK.07/DJE/2022)I21%, LED O TR )L F—F X)L FKRTREHIE, TR /LF
—RR L~V PERERBR OB & FIE, A RERRERE ORRICE T D HE, A RBROFF
KLV REENTND,

A2 RRI 7, HFE =RV X —BUR(NEP : National Energy Policy)|Z 3 T— IR TR /L¥
— R BRI SO 2 AT XL —DEIGE 2025 4 F TIZ 23%LLE, 2050 i
31%UEETHEEZBITTRBY, k027 ) —23E L Ho xBEOMEICHT 7= T
RGO 72 O O FFAE FIRE = /L X — B8 ONNEIZ B3 2 KR fEHAE 2022 4255 112 51 2% 2022
9 FITHIE S iz, 10

Z ORBEME TIX, KL, AKJ), #g JBT), "A A~ A NA AT AREICLLE
FIEVEY OFEHEARFE 2R LT D, HEVERR IS, BB ERE T L, M T & ITHRE
INTHEY, EEOEWED itz oL EMg 2 LIRE LT, EEEH= (PLN) &0
TER DR E NI AFLZE L TRE S D, KFEEHABRIC LD B i3 RGES D
DI TRV LD, BAMRET R LX—DE 55 RITIT5| S RENER D, 2B,
RIEHLEIIL, ARKIIFEEFTOFHBAR Z A LT 28E b EENL08, BRI
PLN OFE NG FEFHEICE TN T2 OEOFIN 2RO TN D,

7 Indonesian Ministerial Decree for MEPS and Energy Labels for LED lights
https://united4efficiency.org/resources/indonesian-ministerial-decree-for-minimum-energy-performance-standards-

and-energy-labels-for-light-emitting-diode-lights/ (& 2023/3/1)
8 https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20N0.%2014%20Tahun%202021.pdf (Z:Ff

2023/3/1)

® ADLIGHT(Advancing Indonesia’s Lighting Market to High Efficient Technologies,)” &2 = 7 X, 2020 4% 1
AIWCBRt S NToA » RR U TICRBT 2 @R BARINOE 702 =7 FTéh 5, the Global Environment
Facility (GEF) |2 & ¥ &4 2342k X4 United Nations Environment Programme (UNEP) 33 & O United Nations
Development Programme (UNDP)IZ & ¥ i K41 T 5

https://info.undp.org/docs/pdc/Documents/IDN/SES 00098585 2020 372.pdf (&8 2023/3/2)

10 Ministry of Energy and Mineral Resources (MEMR) Republic of Indonesia, ‘Perpres 112 Tahun 2022 Diteken, Era
Pembangkit Listrik Rendah Emisi Dimulai’, 2022.
https://www.esdm.go.id/id/media-center/arsip-berita/perpres-112-tahun-2022-diteken-era-pembangkit-listrik-rendah-

emisi-dimulai (ZH  2023/3/2)
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(2) #A4

AT LB 2022 4 11 HICNDC #H#H L, [EREZ5 & BF, T
2035 FFFETL LTWDE D E—7 PEH BEEZ 280MtCO2eq 7* 6 240MtCO2eq ~ & HHT L
77

% A EGAT 1%, 2022 -4 A D =X F—fi~Oxtin & LT, HxxF v o X—r%
BEELTWD, Fr o X= I 2 #HNHD  DFEOTT a L R Ty ) —= 7
2)7 L No.5 OEtEreE L L OAFIS, THDH, !

1) Mgty ) —=2 7 I —micoE —f, BEENT Z A 77 24,000BTU Ajifi OYERE, FIl FHF

XX E BT DMEN D D, EGAT ITPAEMICTT a v 2ibkd 5 2 &L TER
Btz b7 &b 10%HHTE 5 LT\ 5, XBITH KT 10,000 i,
2) 7L No.5 OFEALHEL 1,000 /S—Y F TOREAIZ 500 N—>Y OEIG| 212445, *t
G3A K 10,000 A,

ZD2ODIEENZ LY . EGAT [T THI 804 > CO2 HINBh A% FIAA TV 5,

Flo, A XNV —HIIEHEPEREZED HEFZ =RV —BUR#ES (NEPC) O
20224 11 A 7 HOEAT, S v o — 0 2 FELREICHELTT D IEAHEE AR
SN EFRE LT, ZHUTX Y, 2022 4F 11 HBIE, 7 ABAEMMBTU) H7-20 26 ~ 29
K Rv@ LNG it A3, MMBTU &7- 0 50 K RUZ BH L, Zo/KER 2 @ADL k<
G, BT XX v X OFRBMNTHENFER SN D, 12

BENERSNIZGE, Y a vy B TE—AH Y Y AKX RITEER OFEZ o
CHNDAREMERH Y A ) 7 O, D7 2 VREIREZER 27 L3 25%
DORHENRD BN D,

FTROEAIZDOWT, AEDP2018(Alternative Energy Development Plan  2018-2037)'3 Tl
2037 FETICHTREINTEDY 2941IMW 5 Z R HEE LTHRIT LTS, EDON
R & 2021 FEDOFAFA B & DR 2 FPIX 6 127797, 2021 A DR T RE L 21%. J8L) 52%.
KT 14%, ™A T~ R 60%, /SA FH A 35%, BEFEM 17%E . KB IO 4~ A=
FIVF—ZBWTRIERILR BB ZRRDL & 7> T B,

'l EGAT invites Thais to save energy with ‘Free A/C Cleaning — Label No.5 Promotion’ to cope with energy crisis
https://www.egat.co.th/home/en/20220323¢

/https://www nationthailand.com/in-focus/4001465 (ZH  2023/3/2)

12 Authorities promote energy saving
https://www.bangkokpost.com/business/2432350/authorities-promote-energy-saving (ZH  2023/3/2)

13 Alternative Energy Development Plan 2018-2037 (AEDP 2018)(TH)
https://policy.asiapacificenergy.org/sites/default/files/Alternative%20Energy%20Development%20Plan%202018-
2037%20%28 AEDP%202018%29%28 TH%29.pdf (/& 2023/3/2)
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FRI6 #AIZBIT32BATRTRVY—(BR)¥ABE 037 4) & EZMHE (2021 4)
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(H47T) AEDP2018, IRENA RE Capacity Statistics 2022 7 —# X ¥ {ERk

A =X NF—HHZEBSERO)IT, H=RMRER L LT, 2022 4 9 AT VSPP(RR/MEAR
REHEESE 10MW LIT)I LU SPPUNMKBEEHREES 10MW B~90MW Kiif) Z xR L3
%, 2022~2030 FOHRI I T B [ E MikE B U EE(FIT) 38 X OAFLHI EE(PPA) I DWW THRE
L7z,

KB L IR DRBEATNIANAA AT A, BS, i EFRERKE G, # BRI KB+ EEHRO
AFER, O b FRRERIKE L+ EEMIL SPP DA D GEERTRE, 2023 4£ 3 AIC@BE SN
Talxl MPRRESNDTELZRS>TWND,

TRIZFIT OBEMKS L OHIB 27T, o8, mSofE#R (Y7 -8R, vy ¥—=
—B’. FIT 4 UV— R BXORY I T—DF ¥ FB, T——8B, BN —a3—A8, T
—Z 74 —8) TEEZEMTIHAIITROMEIZ 0.5 3 —Y R EREIND,

F#& 3 FIT OREUliKE (/S—> /kWh) 3 L USR]

BNt (BB
WNAFHR 2.0724 204
B 2.1679 254
e SN b 2.8331 254
# FERER KB + BB 3.1014 254

(HHFT) # A EPPO 7 —AL~3— % 14 1 Y Bk

1 %IF? N X —BORFFAE2

https /I wWww. globalcomphancenev\s com/2022/11/09/https- mswhtnlus bakennckenz1e -com-bm-energy-mining-
infrastructure 1-here 11022022/
https://www.wfw.com/articles/thailands-5-gw-renewable-ppa-fit-scheme-2022-2030/ (&M 2023/3/7)
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PPA |2 X% 2030 FF TOAEFENENEEIL., A A4 H A 335MW, JELJ 1500MW, Ht
ERERIRES G 2368MW, Hh EERE SRR L+ 1000MW Th b, T RICHEZ D
P HEIRBAA H 12 b & D <AER D PAA A B EEE 2 7R,

F#& 4 PPAIZ & B EHENEE (W)

20245 20254 | 20264 | 20274 | 20284 | 20294 | 20304 At
WNAFHZ - - 75 75 75 70 40 335
B - 250 250 250 250 250 250 1500
BRI KRG 190 290 258 440 490 310 390 2368
 ERER KRG+ EBM 100 100 100 100 200 200 200 1000

(HHFT) %A EPPO  7R— A~— %5 510 AL

(3) ~hF a4

NN T NIRRT L0 | 2022 45 11 AIZNDC #HH L, [EEEZ5 & BT, ff
HT2035FFETE L TWHENOE—7PEH BIEE 280MtCOeq 75 240MtCOzeq ~& B
H iz,

NN FADOT RV —TEEEIL 2012 F£D 224ENH 5. 2020 FIT1E 4.09EN~E A L
TR, BHHEEOR L0 E 5D 2 EERMO RN X = REENEDG Lo TN D,

2019 $ 6 HIZBUFIIR N LR — VT v 72X NF—hFE T v =7 NVSUEE)% IE
UATHGR L, 2021 43 A HER1TH 5 UNFCCCIZEE S R ST 7 U — & F542(GCF)
il U CEEMNMEft S, 202 F 2 ALV EfSNDZ L Llgotz, 16

VSUEE (ZIE 2 DDIEE 3 H Y, 1) VAZIFT7 7 U7 ¢ (RSF) 5K L, =R/LF
—WERET 0P 7 N YT L EEE S KO ESCO FHEFITBUND 50%(5 FHIRAEE $
95, 2) HMNRERICH L TEEE2RIT 5, LT D,

X ADOFERERBEOIEINGTIE, 2018 4E02 5 2020 4 F TIRIX TR THKREIEHEIC
E2bDTH 7273, 2021 FIXKRPEFHEOENMI2 (P 7). AFHEEIZLIDLHDTH
STz, (FH 8)Z uiE. FIT O A28 2020 4 12 H 31 H £ TIZEEL 2 B4k L 7= K ERE

B M T 2021 4F 10 A 21 B £ CICREIR A BALA L 72 B3 ikl & e Shviz 2 & g
LTWbHEEZHND,

B ER L X —BUORF S
https://www.eppo.go.th/index.php/th/component/k2/item/18185-nepc-prayut06-05-65
https://www.globalcompliancenews.com/2022/11/09/https-insightplus-bakermckenzie-com-bm-energy-mining-

infrastructure 1-here 11022022/

https://www.wfw.com/articles/thailands-5-gw-renewable-ppa-fit-scheme-2022-2030/ (M 2023/3/7)

16 Vietnam’s Energy Efficiency Project: Credit Guarantee for Energy Saving Businesses
https://www.vietnam-briefing.com/news/vietnams-energy-efficiency-project-credit-guarantee-for-energy-saving-

businesses html/ (&M 2023/3/7)
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ZOLEIICRETIHABARBEEAOERSBEINDH, 2022411 AICFT 7 FER
R ENT- BB FEVI(PDPS) 7 Tlix, 4 %ITARADOPHERIRE RS, KHBLON
AFVADRT v VEBRKEIEDLHHPRINTEY, 2030 FELRE, ARATI~N
A AV RRBEZFEA L, TOFEIEE 20%0 5 BEFEIZE & LiFf, HAREIIAE~LEY
B2 HEHEFRRINTVD,

72021 525 2030 EE TOEHBARHE TH Y . 2050 FER Y Mo ORMAEL RIE X - 5# 2R L T
W3,
https://vir.com.vn/newest-draft-of-power-development-plan-viii-comes-with-several-highlichts-97898 html &

M 2023/3/7)



(4) 740>

74 VB, BLEE O TR X —HRENMELS, =R X —JHD 4 FILLEE
WS D DOATME LA RITIEGFE LTS, BZ207=8, REOREFEHREOTZOIZTRLF
—DZERMRITEHERELRREE S TS

BATO T RVF—BURIZ. 2021 FERIZER ST 1 U Bz 1)L F —FHE 2020-2040
(PEP2020-2040) (T4 & Ffii & 41, PEP2020-2040 T, EIFRHELIC 5D D HT rDEIS
Z 2030 FIT 35%. 2040 4RI 50% & 35 HIE A5 5, NEP2020-2040 % M\ [[EZ A AT
RET /L ¥ —7"1 77 A 2011-2030) 23 AE S4u, 2022 FiC TEFEHEMRE=RLX—7 1
77 1 2020-2040] (NREP2020-2040) "3A% STz,
NREP2020-2040 [T L4UE, 2040 FEOER I v 7 AT D RHT A, AROENIGILEN
FH26%, 24% T D (JFIX 9), 2021 -0 B KBNS ORI %62 1T R IZ LY ibid =
L%,
FE9 74 )BT HERI v 7 XOHER (2021-2040)
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(H17T) National Renewable Energy Program202-2040 Figure 10
PR HEREE T, FIT (2D Y A RTRE T 1L —ffid 2 90 2 A5l A & LT 2022

F6HIZT Y =2 X — A7 17T A(GEAP)XOH—F 7 RINFENE S, 2023 4F
M5 2025 4EF TIZ GEAP 12BN T 1966,93MW O = p i "R S -, 2

182019 FREEDT 4 U B OTRLF—HIGE 52%I2xt L, FFEOELEOBAGEES F A 6%, ~
L—y7 107%, A > RR T 195% T > 7= (IEA, World Energy Statistics and Balances 2021),

19 National Renewable Energy Program 202-2040, Department of Energy
https://www.doe.gov.ph/sites/default/files/pdf/announcements/nrep 2020-2040.pdf?withshield=1 (& 2023/3/8)
20" Green Energy Auction Program in the Philippines

https://www.doe.gov.ph/geap?withshield=1 (=M 2023/3/8)

2 DOE Releases Results of GEAP First Auction Round
https://www.doe.gov.ph/press-releases/doe-releases-results-geap-first-auction-round (Z M 2023/3/8)
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Fo, =RV FX—AHDOE)L, 202249 A, FEF, BEFEL, B/ FEELERE
DEIRFENZEHD D FHEZ I L CREE TR T HE IO > L—EOEIG ZHAE R
TRAFX—HRE T HRBHTOREETH HHAERREZRAX— - R— b7+ U A HHE

(Renewable Portfolio Standards, RPS) DFT=RIL#E 1.0%0>5 2023 LI 2.52%~F| =
EFDERELE, 2

() =1L —37

<~ L=y T, Al T ABRICEEN =RV —mHETH D, L, A
DOEAEDIER L(FFX 4), RARTABAEFEREND T 5 —HF CHRERENEMT 5700, 5%
TR T A 2 E R TFTRENS, v L— Y T BE, TR X —t X 2 U T 4 B H
RT 2720, ZRAF—JROLHE L =X —FAZEOR EIZEED TN D,

2021 - 6 H. BUFIIREHMAEICED L2FREEOHEL 2025 F£F£ TIZ 31%.
2035 HETIT 40%E T 5 2 & AFEER LI, 2020 FOFHZREGIL 22%R 0 & 72> T
%, (7 10)

FFX 10 ASEAN BN OFAFRET RNV F—REAER L OREBEOHIE (2020 4F)
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(HHFT) IRENA Renewable Energy Outlook for ASEAN 2022 Figure 12

L=V TIIEMBAEL L T2050 £ TICA—Rr=a— 7 LEFERTH L) BIE
EEITTCEBY, ZOFEERE 2 2022 429 A, [EF = R/VF —BK(2022-2040)) (National
Energy Policy(NEP) 2022-2040)3733¢# S 4172, NEP TiX 12 Ol L 31 0T 7 v a 77
URREINTNWD, i, EFET XX —iF#ES1E NEP O FE P BRE ITH O 417
& EBIT, SETLITNEP ZEHT D,

NEP (ZITAR R FL BAE 2040 A E £ TR Y | 2040 FFE TOF=REEDOHE L LT, (1)
HARET XL X —DOREIEAREZL 7597(MW)(2018 45705 18,431(MW) L4 5. (2) k=™
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DIER: Z eim LTV D

® ExCo (Executive Committee, HUTZEHZ)

> EmEE AR (BE)
> WEE AE 2RO a—F 43— 3 U EEE, 420 Annex XT3 DD ExCo [H.
Tr7rvzy bOEBRREESND L L HIC, THORSZIRESIND,
1S R & 72 45 [F O JLHI K RS O 2 FROKHEZ i 9™ 5 M&B
(Mapping & Benchmarking) Annex (%, % 3 HiO B EI ExCo & F D EEED PEET
Tuves hELTHEESR TS, £/, =7 aroRBrbiEsy L0 8%
WAL FiEE R T D007y =7 MR ED LN TN,
® EMSA (Electric Motor System Annex, H AARZ/N)
> ERE: AR
> BNE: A=A U7 A—ARNT, Try—7 BNERS, A7
Y, ma—U—=F U Av=—Tr, ASfA KE
> ME ERICHVWONDEEE—FOREL EROFMEK L Z L2 HEY
L LT, B2 HEXOE—ZIGHRE (K7 77 B XOEHE) o
T AT —HEARASDOBEORORE 21T > T\ D, £72, ISO/IEC TOEBRE
WEDORE~DT —Z LM A0 ERR & BUFBIRE 2 HF T2 Motor
Summit Z (2 —EIBEAfE L T\ 5,
® EDNA (Electronic Devices and Network Annex, HAZ )
> EmEE: AT



> BNE A=AV T A=A NIT, AFE, Tr~v—7 BINEER
RTTUARAREE AT S 22—V =T N AT =T
AA AL weE KE

> My U — 7 B O EE ) OFIEAE B S LA E O BRI,
MGt DT R Y =7 FEFEMmLTND, G20 LHHELIZ Ry hT—
7 R EE T O BTN 1)V 72 V) 2 S BORT & PESERS Z D 3 BRI BT 5
W& 5720123 H BT 537 CDA (Connected Device Alliance) D 1 &)
EXEL TS, AARIZE 2 50 2015 45 A L 0 2434 Annex IZS L C
Wb,

® SSL (Solid State Lighting Annex, H ARZN)

> HERE: IR

> BIE:A—ARNTVT, Tr~v—0 TIVA GE Avz—T
HE[E]

> MR SRS ZR LED MBI SR ORI A DR — 2 XY T U FrE T
A b % FE i, HAIE LED HRBH D 1SOLTEEi D —BR & LT, 55 1 MDA 4%
Annex (2 L7=, 3 ¥ICTlL 10 ¥ A7 24T L CEH, ZDOHIZix
FaikBR 7 KO (L MV &E (Monitoring Verification and Enforcement)
BT =S N—=2ADIER E EH R END D,

® PECTA (Power Electronic Conversion Technology Annex, HAARZ/N)

> ERE: AV=—T

> ZBNE: AL A, A—ANIT, AV=—FT >, TUv—F

> BEE 2019 FE D HTH Annex & L CERE, XU —x= L7 fhr=7 X (X
U —0IK) IC K Do ERkE 2 B U, B 2 BB 1R )
DUEE NRT T VL DEZRRT Y VO L W T2 7 2 7 % FEii
FIE,

LLEAY, 2023 4F 3 HIRFSUICIHS 1T D IEA4E & L COIEEBIOMETH D (K 1.3-1 2), =
D H b, AARITFEREEDOSINE L LT ExCo (ZHIF, F v b U — 7 15485 ) K OBE 5y B
ZXB L9 5 EDNA I L TW5,

Z D72, EDNA OIFENZHOWT, FEOBEREIN 2T 2 & & HIi2, FEHEEEFERS
BOHBEEALZ FIEZ TED L RAOBICBIT A2 A Z{LICHLE S > TV D DNETE
B L7z,
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1.3-1 IEA4E OERRAH]

4E Executive

Committee

Management of 4E

._>

4E Projects

Electric Motor
Systems Annex
Encourages alignment

on policies proven to be
effective for motors
and motor systems

Solid State
Lighting Annex
Develops tools, test
methods and policies
to ensure high quality
LED lighting

Electronic
Devices and
Networks Annex
Monitors the energy
consumed by connected
devices and their networks
and identifies government
policies to minimise
energy consumption

Power Electronic
and Converter
Technology Annex
Co-ordinating
internationally
acceptable approaches
to promote WBG-based
power electronics

132 KEEDTEH
02 EIT v T A NAEIROETS HDRRIIA L T4 VB L e o 72D,
1 ADEGIEIFESVIA T F D2 N e N TOREE 2o 7,
4 A& 11 HIZBE ST~ ExCo TlE. IEA4E £EDTEENRNL. 4 Annex DiEHE), ExCo &
LTHEMENTWATRDO3IODT B =7 MIOWTHRENDH -7,
® PEET (Product Energy Efficiency Trends)
> HA : 20193 A~
> MEE AETHBIOXG L o TV AR O XL F =D b L REFHE,
S OBEIREENZ DN T HRHELITO, /2. V—2 T a v 7%l U T IEA4E &
INEOBHIBY AN OWT, BIRETR Y TOEMILHE 21T 9,
> R BEOBFERGIKED i &2 EHIEE L L BT M OB E O
FRoT B OBURIE ORI DWW TR A T 2720 D/ Y — 7 v a v 7%
RIS [EIRREERAME L T D,
> AEBOREMN - AELEIT, BU SRER ENT -2 R L TWD, Eo,
INRRED — 2 v a3 v TORNRERE 272 PEET O J5AMEIC ST, 4% ExCo
Cheam S5,
® AFAFuxl b
> HIM 201943 H~2022 4 11 A
> M WX ZADHEE RIS AT AL A~DHIBE R S 72 D A R
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Ly DLERERHNTHZLEAAMICLTWVWS, ZNEBEZTr—2AR45F
4 Z1T D,

> RUL AR R EZEY F£ Lo, #EE A AR, [EA O Energy Efficiency Report 2023
TH VAT LFEORT v LREY EIF sz,

> ASHBOREM: AT AFHEIZOWT, Bl & k& G A LR ATRE Th 2 B i
LTV,

o LT ar @R FEOHRFLOIZ Y Fuee 7 A MRy 7 b

> W1 - 2020 4F 9 A~

> EEE 2019 4F2n D 2020 RIS E NG SN K E O T 2 iR BRI VE O [E BE R 5
EEEZ, =T 2 ORI E EMECEHET 5 72D O R LWV 1L & FEER S
BN & Gt RO ERBRITE 07 v ey T A M2 FEM L
TH LWRBR L2 BT 2,

> W4T = XOEMEBREKE, Tov—7 #EH —2—Y—T RO
BRI CED TN D, 2022 12 ARIZFE T PETh TR, 7o ~—7 Ol
FrCatfll 7 7 And 0, 2023 4 4 A £ CHERABBROWIK P IER S,

> AS%ORMK 4 DEORBRIT TN -RABEREIRY L0, =7 a0k
TECHET 2 MEELFERTE, ARANC, PEER, FMFRLERE TIE,

WIZ. BHANRSZMNT 5D EDNA OJEENCHOWT 5 H & 11 H D EDNA &4 Oft R 484
5o LLTIX, B2 27 —&EThHoD,

12



[SEa=s
[ESN:|mjwaNy

g 3 g ¥ B B R B R B B

1.3.3 FEIDEFEM. SEDIRRE.
[EA4E I3, SR O RV X — M ES L L2 HNE LTEN, 2hddd
HREEORRZLZHHFT, T FLARVARLT —H B H—LWVWolo v AT A EL
TOMFEN EL Vo TIR 2 8B 9 2 & T, B O = 3 L X — 2 F L EBUR M
EDOXESIZEMR - HFEHETELDNE VI BORIEEA~DELBEE>TND, ZHu, 7V4
JALD XD KRR L2015 3 D HEREN NG5 Z & R — KB D 2 oH 5T, Th
e WH A a—T BB BOREROLEEIZE LN TWDS Z &R
FEMENTWD, HBRETH by 77 P —HIEORELICEFLTEY, 295 LRMEER

ETO LD 7k -

AN

X 1.3-2 EDNA O ¥ 2 7 —B&(HEiL & k)

Task [ Project Name

Status *  Lead 2022 | 2023

Small Network Equipment
|

| Published | Nethertands | | | | | |

|Dunyﬂilyihg Communications Protocols

| Uniderway |Nm-.r Eaalandl -:]j

|Plug and Play Devices (+Users TCP)

| Published | Denmark | | | | |

|Metrics for Data Centre Efficiency

| Published | NL,JP, AT | . EE

|Mobile Devices

[insorsav | _vsn | L[]

|Emrglng Battery Technologies

[nsever | vsn | ]

[Interoperability

[Puished [ e | [l T [ ]

|ﬂnrnl:tinn with Standardisation

| Published | EU |. B

|D-l‘h Centres 1 - S5cope, Trends and Data

| Underway | Metherlands | -jj

|D1t: Centres 2 - Overview of Measures

| l Metherands | [-]

[Data Centres 3 - Expanding the TEM | | Netherlands | | | -
|pm Centres 4 - Policy Develspment | | Netherlands | | | | | |
[Data Centres 5 - Dissemination | [ Netherands | [ T | [ |

O ZEEFDFRI

2023 4F 3 HRFR T, UTOZ 27 RO L TEY |, 4 ALRIZIERREZER L 2 2
WECOHERE, V—7 v a vy TREICL D EMZED L FETH D,
Metric for Data Centre Efficiency (U — N[E : 7 X /F—A NI 7T) : T—F &
H =D)L —NROWE T E, EFEREEMEE OB IOV THRAL,
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ZOfhd 2 27125 T, AE L b Demand side Flexibility (2972 # 2 7 ~DBIL &
<V BEOX AT FEREIEE 2, W F AT EFEMT D 0Em LTV D,
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MRIIFERETH D8, ED X IR DT R F =K EITREOMIT 2 O ETH Y |
ZDRMNG S [EAAE OIEENN, SR OBIRIEKICT G TE2RMNH D EEZBND,

E7o. OB E LT, ExCo 7ur ¥ =7 hTh5 PEET =7 a2yl n =7 b
WZOWNWT, BRETHLELOEWAREZH > TN D,

PEET OakR 71k, FEMES % k4 5 Fikimic VT, SFEOMEM L, RBAE, HH
BB L WO e HEL R TE TRV E WS FRBEITE > TWD R, —EDBED T TOM
KR EIEDKIEZ R TE H Z LT, ARDOBURERKIZBWTA T r—a vD—
DERD, Flo, FHRIIFEOEERROE mELAGT DDV —2 a9 v 72 BRE
RO CREL TRV, 29 LiiEmal L CEHEREOE RICHLEL AT 52 L1
BWRAH 5,

HWNT, =7 ar@BR7 a7 MIOWT, I E TOEBEESE R 2B E 2, 2R
7 v Fa s 7 A MEITHOROEMICHEAT Z LT, TOMRERE 2 7287 72%
BRILMER TP T D EEM @m0 AR Shvd, 4%, B EEER L bFERILEE L
T, WU eI L 22 D,

%I T, EDNA OIFEhE, 7 — X B ¥ — O R0 X —2h3, i3 c B 2 Bl
REHEOBB L WS X0 IC, HgICHBfi s o r Yy hU—J R, KO OE I o0
THRA—TL L THRIPEITLTWD, FRIZ, T —F B =D R L X —ZhFIZON
T EATHERTF =27 I LIRS L L CERDED LN TEY . 295 LIEBGRE
FRICIERAIRMET 5 2 LN TE B L HICH 2T OERL %O FIAMEIC S L TE RS A
VINEEEREAT LI LNEBEL D,

2023 4 2 AICHERIRE SN GX AT FHI B W TH =X OB D TRE Tz &
A, Bl & E RO IXEERER DT TH D, T D7, IEA4E OIEFEhZE L T
B EOHHEIANZ SOV TR 5 & & bic, HBEE LTHELAH LBV T
RRANCIEBINE L TV ZENEETH S,
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1.4 APEC EGEE&C (APEC Z#IRILFX—EMREH)
141 IELER
® LD

APEC & = X /L ¥ —H 5K &4 (APEC Expert Group on Energy Efficiency and
Conservation : EGEE&C) 1%, A= R/ F— KN RV —3h3Rm EOFEE & HifromH %
U T, APEC HINIZHIT 2 = RN X —LRAREOER 2 3 L, #R95% &K OFE SR ER %
e U, BREEEAE 2 FEHLT 272912, 1993 4F, APEC = /L¥F —{FE%H4 (Energy Working
Group: EWG) (2 X VRIS 470, 2023 453 HICHEBA EMe Lxfiri « T4 DA T
Uy RCRESNZARAT60HHOBEE DL TW5,

EGEE&C (X, Lt HMIDZEM D=, B xF—IZT 5 APEC FELZHHET 5 &
EBIT, HFma ) I—ICBIT B =RV X —BURBE O OL & LT, HFARNE
IFERAR LTS, EWG O FITho 3 SOEMFAA LR ESNTND 7,

o LN[E - ik

APEC (221795 21 D=2/ I — EGEE&C D A > /N—Toh 571, EGEE&C ~DiL
FEOBMA U N—FUFDO LY THD,

R

ZiNxa /) I— A=A Z U7 TE, FE A FRUT, B, #EE, vL—
T, ma—U—TV R, T4 U UHR—N FA, FERIL, KE, XM T A

¥, A TH— =L LT FOML EGEE&C /2SI L TV 5,

ERRGlG s (Bix 72 APEC F¥2 KT/ I— L BTE L TWD)

CLASP (ASEAN %5  APEC I3 == / I —CORMER AU AT 72 0T FiE 2 58 T)
Energy Efficiency Hub (%% 2 7 7' )V— 7 O SHIEMP & FEIT)

IEA (EGEEC JE®) & O EE BT 55T)

World Green Building Council ({3:EE:E4) O MR EAGIZ T 72 B0 $L A2 F8T)

o LENEE L ERE

EGEE&C 1%, EWNG 2 FOHEMF LA THY | Ao F—ERICHET 282/
— 2B HEB LA 5 TNT APEC B 21 L7128 = 3 L X —FEOHEMEN 72158
W& T D, APEC Tl 2035 FF TIZ= R /L X —FUHNL A 2005 4ELE T 45%E4 25 BAE
ERELTWAHAZ L HY, APEC ESATEH LI FEOZL I NE=RLF —ICEE LT
W5, KEMEREG TET RN —BOROEROEERRICE T 5 FE AR LIES 25
5 Z L, 45%0D =3 L — BN BARERIC T EE TH 5,

YD 3 OOFHMAFEAIILLTO LB Y TH D, EGCFE (Expert Group on Clean Fossil Energy : 7 U —
{LE R H5E44) , EGEDA (Expert Group on Energy Data & Analysis : TR/LX—F —# « SSHTEMFE
24) ,EGNRET (Expert Group on New and Renewable Energy Technologies : #7F-4 Al fE = R /L ¥ — i 5
LEESEON
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142 KEEDEY
2022 4EEITL 10 H S H~6 BIZH A NEM L, A T4 TOH 59 A4 (EGEE&CS9)
DB S iz, MA T, 2023 4£ 3 H 15 H~16 HICHFENEML, A7V v FEXTH
60 [F12 & (EGEE&C60) 3R S hui=,
INHORATIE, APEC FEOERAHGET 5L L bl o a/ I—ICBIT AT X
VE—BUR OB S\ CTIERAH N T,
nk, FEEBOHREZIToTbO0 S, FHEAT V=7 FEUTICELD D,
() &k
e  (Capacity Building Workshop on Retro-commissioning (RCx)
> BEMOETILEIZONTOFR ¥ NELEFEm L, A FTA - %Fl, £ LT
No—=2 7% ET 5,
> 100 4L ED A =350,
e  Promoting Energy Efficiency and Reducing Resilient Data Centres in the APEC Region
> XX NEAEFE, V7T ay T TRRANTT 7T 0 A4, 10 BICHREE
ZERTIE,
e  (Capacity Building Workshop on APEC’s Goals of Doubling the Renewable Energy Share in the
Energy Mix and Reducing Energy Intensity
> MAOFIZONWT, UV—7 va v T ERIE,
e  Promoting Energy Modelling in the APEC Region
> TRAF—FT VLY THAE T, EBORE A T 512 dT o T, I
\CHZE, AESAILY—F va v TEBIMET D TE,
e  Retro-Commissioning Hub: training and Registration Scheme PEC (Z- DWW THD a7 | /
—k
> Xy e nNoFEhE RS LZbD, 2T b/ — M APEC IZ TR IN TN
Do
2) #A4
e  Achieving Carbon Neutrality through BCG model
> 20224FE6 B 2023 R 7 QI e =7 FE G, R/ NVLVTY = v ey T
Bt 92, BORIAZ FEM L, i & BFEMICET £ LD E1T-> T 5, BURE
FRIZDINDDRA T T 7T 4 A hFT 5,
(3) USA
e  Sustainable Mobility: Routes for integrating the Energy and Transport Sectors for Sustainable
Urban Cities
> 2-3APEC ==/ X —ZRU DBKFEICIANT oS 2 Ed 5.
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1.4.3 FBDOFFM. $EZDORE. BARAODHEBAE

APEC EGEE&C 1&EHI DO H0xTdh % APEC B A TEH LI2E =R F —FHEDOHEHEIZ O
T, KkER S VCHERZOFENERIZZ N> b OO0, FElFEL LT, FEST 4
YE, ZA Sk a ) I —/3 APEC B4 %21 L- 53R ELITT-o TV D,

FEREEOTIT, V=7 a v TOERIIE EEDHALH D0, BORKER~DE#k &
LCHAZNET 2EEREAE LTUEHSRTWAEELH 5,

7 VT KT R LX — 5 ¥ — (Asia Pacific Energy Research Centre: APERC) )3
APEC E&#TER L, T2/ I —0D%E = RBER D Peer Review & Efifi L TV 5, APERC O
BEE LT, FFEEOFERE U TIHEKEEZ £7- L T\ 5723, Peer Review [IZ&T 5
HFIIAARZET APEC A "—xa )/ I—nbEBEINS, 29 L7 aeRicBn
T, HHRE2V—RFT2AROMAEZLETHZ LITEETHS, MMZ T, APEC N DT *
VX —JFHNL O E b DB O 2 APERC 283 L TRV | ARENEH O X
/¥ — LB L (APEC Energy Demand and Supply Outlook) (ZXBEE LTV 5, Z 9 L7
R ATER L, BT —HAEA | FEEERR, FMFEIE L W72 MIEHTAARDTE S
kB 2 Mitd 2 2 & id, #5512 Non-OECD A > /3—® APEC =21/ I — |2 WV THifF S
N5,

APEC BT 5 AARDIMMEAIZA v NR—2a ) I—DHPTHRARTHDHZ L EEE L.
APEC B& 4 1EH L A RIS T 2 FELHEET 272 L BRIRHIIZ APEC EGEE&C D%
AT 22 ENMETEA S, HARD 2050 FH—AR v =a— N T VERIZANT T2Ef &, #
AU TANT 72 BOR « BRI OFE D HI2oW T, @WBLAFE LN TV D, AARDORRERIZANT
BIL, S Lo = f VX —OHEEOEE M A APEC =2/ I —IZAS AT HZ LN E
BThD,
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F2E £ERE0HEER (HIRE

2.1 IEA-EEWP
IEA-EEWP %, IEA A OFT{ERTH 530 12T, BEARMICEES NS, 7277 L, SFEE
T4 T4 K BBEE 7o T,

2.1.1 5 49 [8] IEA-EEWP
EEWP 23%tH (M ENTA Y T A 2 TEM) IS THES ., FoEE2301,

o [f
%5 49 [A] EEWP : 202249 H 27 H 9 : 30~17 : 30 (S VU )
(16 : 30~24 : 30 HAHEH])
o
%5 49 7] EEWP
¢ IEA TR L 0 FEME X ORI OF N T4, w1z, 2L
o TCWERERERIZCOWT A Y = —F U O IEM D H VKRB ST, 1EHE)
IZOWTIE, 7o ~—7 THRfE S 725 7 Bl IEA &= it Rado#E, 7
PCENLTIEDBE TR, BT R L—= JTEE), CEM13/MI17 OBEEEL, 2022 4F
KIZARTEOE =TGR EZOMEZE IOV THHOE, #maThi
7o Flo. BARZELENENS, FEOE = RIZBT DA OB Y fHlA 3
HENi,
o TR Lo TVWEREREDORERNMTOIL, AV z—F7 U b&EMN I,

2.1.2 & 50 [8] IEA-EEWP
EEWP 3%t (—EIREIZA > T4 TR I TR S, FoME A3,

o [f
%5 50 [A] EEWP : 2023 453 1 13 B (13 :30~17: 00 SV, 14 B (9:00~15: 00
i)
o iz
%5 50 [7] EEWP

o IEA FH R & 0 FEMER L OMKHI OB NMT D, @i Thbiiz, 5% 0
TEENZDOWT, 55 8 [ [EA HFrx xRS E % 6 HIZRETE, HlFEEYEx
AiGWEEL 12 JICERTE, Exr bL—=7 (E4) bZhETLH
FRIZIEHE T, CEM <° COP TDA X2 & BT 7E, SEAD <X° 3DEN DL H)

18



ZFEMT DT IE,

o IR MRS L D0 & FERT D720, Filole T — X WE k%
Fehi LT <, Tidaa Ty 57212, Bl o @ m <otk & 2R D0 Bf%R % 1
ST HTEOICT— 2 ERET 5,

¢ IEA LV ASFEOE T XM EIE AR L e D REALE D T & = fai e
EDRERIGHTD 2 DD/8— MEREZZ TWD, Ko o/N— DT —=
IZoWTIE, ZMENSDERZZEIZL TREL T,

2.2 |IEA4E
5 HIZ ExCo 25, 11 HIZ ExCo26 & LTS NT=A > T4 V25O ELZLTIZE LD
%,

2.21% 29 [A] IEAAE $ITEER
e HFF:202245 H 17-19 A 19:00-21:00
o DR AFUTAUEE
o BNE:ZFMN, hFHA—ANIT, Tov—F, =a—U—=T R HAR, i
EH, #7204 Avx—Fr, ZAAZ, KE, ®E, PE, KINEES, [EA
o P
> EMSA, SSL-Annex, EDNA, PECTA ™% Annex 7S HEEHIRILOWE N H - 7=,
> FERPLAE r Y2 b e L THEM L TV 5 Product Energy Efficiency Trends
OVEEEY, =7 a URBTERRE T e Y 27 FOEERBIRIL, VAT A7 1
T x 7 FOEERICOVTEENRE S,

2.2.2 % 30 [A] IEAAE BITEESR
. HIEE : 2022 /£ 11 A 15-16 H
o B AT H -z bLEL
o BIEFIN, ATH A=A IT Trv—/ ma—V—=F Y BA #
EH, #7047, Av=—F, AL A, KE, EE, BKNEES, IEA
o R
> EMSA, SSL-Annex. EDNA, PECTA D% Annex 7> bR OWE 13 B -7z,
> FHHERNLAE FuY = b E L THEEL TV 5D Product Energy Efficiency Trends
DOEHEDOTFEHPFHA SN, Flo, =7 a VRBFIEFRRE T e U= 7 FOFEHE
BRSEIEL TRV, BT SE57200BMTPRERNSER I N,

2.3 APEC EGEE&C
APEC EGEE&C T, EHIMIZIESEMTON TW5, U TICEAOMELZT,
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2.3.1 % 59 [B] APEC EGEE&C =&

® HFf:2022410H5H~6H
o BAMLPT : XA BUNEME, 4271 Bl
o

¢ EGEE&C &4 TlL, 2035 D= 3 /L X —FHA M B EERICAT, oo/ 3

—NETFNF—BROIEHICE T D & 2 s L7z,

® APECE®&EM L7 ny =27 |

¢ APECE®ZTEH L FHEOESHRIZOWTI, LTl FHFEH YT a /)

—BWREEAT T2,

Hong Kong, China

Capacity Building Workshop on Retro-commissioning (RCx)

> L b7 Commissioning (DWW TDF ¥ NENVEEm L, A KT74 2 E21Ek, £ L
Thb—=v7%%ET 5,

> 100 4L ED A =350,

Promoting Energy Efficiency and Reducing Resilient Data Centers in the APEC Region

> XX NEAEFE, V7T ay T TRRANST T 0 A4, 10 BICHiEE
ZAERR T TE,

Capacity Building Workshop on APEC’s Goals of Doubling the Renewable Energy Share in the

Energy Mix and Reducing Energy Intensity

> HROEFIZONT, U= va v T ERE,

Promoting Energy Modelling in the APEC Region

> TRUX—ETLOHBEICONT, 10 AIZT—7 v a v 7 &R,

Retro-Commissioning Hub: training and Registration Scheme PEC ([Z DWW T D a7 K/

—k

> Ty NENOZEfEREE LIZLD, a7 b/ — T APEC IZTRIN T
Do

USA

Sustainable Mobility: Routes for integrating the Energy and Transport Sectors for Urban Cities
> T—AREZT 4 HFEMLTND,

Sustainable Mobility: Routes for integrating the Energy and Transport Sectors for Sustainable
Urban Cities

> HANZAEZ T T 7 AU A O APEC ==/ I —(ZHfl,
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2.3.2 % 60 [B] APEC EGEE&C £&
® [ :202343H15H16H
o GRS « HIBBUM M, ~A 7 U v B
o
¢+  EGEE&C &4 T, 2035 0= 3L — U E B AR ERIC T, F=a )/
—NE T FNAX—BROBRICEE T 28 L 2 WiE L7z,
® APECE&AZITH LIy =7 b
¢ APEC BE@&#ATEH L FEOEBHRIZ OV T, L TO#@ Y £ FEH Yo /
— NG AT o,

141

141

HKC

& —HonTuv=r FPETTTH D,

Capacity Building workshop on APEC’s Goals of Doubling the Renewable Energy Share in the Energy
mix and Reducing Energy Intensity

o U—rvavTZRfEL, Fra/ I-TOMKEZIA LT,

® 100 AL EDEIMER DT,

Promoting Energy Modelling in APEC Region
® TXNANFXF—FTYU/ITLY FRIE TN, EEOEEZE T 5I2H- o T, HEFICHE
H, SE8HICT = vay TEBET D TIE,

Retro-Commissioning (RCx) Hub: Training and Registration Scheme APEC
® L —=27a—R%%E,

APSEC
®  Self-funded project & L T [Strategy for Low-carbon City | % HIFE L T\ o b DK I
7o

Thailand

Achieving Carbon Neutrality through BCG model

® 20246 AMND22ETHIZTn Y= FaeE, R/ NVAVTY =2 vay T bk
5, BORPHA Z I L, #i & EEWICET D E LD ET- TV D, BORIERIZ )
DOLRANT T 7T 4 A%IAT D,

USA
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APEC Workshop Furthering University Collaboration to Support Data Gathering and Analysis
in Energy Efficiency

Sustainable mobility: Routes for integrating Energy and Transport Sectors for Sustainable urban
mobility: WEFEARE I TT v =7 FRFEMBERIZH D, 2-3APEC ==/ I —{Z81T
2 BRI T T RS 2R AT 5,
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$E3E ERMGCEERRI R/ T—HEEOImY s & SRORE
3.1 IEAREWP (IEA BATRET )L F—(EEER)

STIBMELESR
® T ODfRAE

IEA FAEFRE= RV X —1E#£i < (REWP : Working Party on Renewable Energy
Technologies) 1% IEA D= 3/)LF¥—Aff5E - £ffiZ B2 (CERT: Committee on Energy
Research and Technology) @ T IZ 1982 4% . S 4172 CERT O T Ak CTH 5, 1EA IZ
B DL RET RV X — DOHFFERHSE & iR 2 BT 24k & LT, CERT (Zxf
L CHARET R X —ICHET 2BE 217 ) &HI 24 9,

REWP @ FIZIFKFE, A A~ A, #igh KTy, J&T), WEEx x5 —, KB,
KGEEED 9 SO 17" 7 775 2 (TCP : Technology Collaboration Programme)
DRITONTEY , ENENOREFMIRL LT, SN EIC X 20785 & (e
IEBFERENTND,

o L
A=A FFYT, A=A T, NAF¥— HFH Fza, Frew—s, AL
STV TAVTUR TTURAL KLY XY v AV A) = TALT YR, A
2V 7, BAR, @E, VBV TALT Axva FTUH NZ, NV =— R—
FURANVNTN AaRRT  ARSL AT =T A A b3 FEE|
KE, PE, A > ROFENBIML TV,

o Tl EE
FAEFTRE = /L — L RBRICEE T 2 BOR, i REE KON 2 MEtT 52 & %
EEEME LTS, BAERRET R VX —ICE L7=% [EA #ifith 7 e 7 7 A
(IEA-TCP) TOMFFERARE & Fr—RIBHIZEAT 2 A ZHERE L TV D, F2, Jl
i IBEA =3V X —MF9E « i Z B4 (CERT) 2k o T SN IEARMEITH 5
AR R L X — R ZEES (RIAB) 2 U T, & & fihoks 2+
% Z LI K o THU & R OXFE DS 2 H L T\, 2011 FIZRIL S TZE
BRAFAE e = %L X —HERS (IRENA) (k) & bAFEEST — 4 im U UF
PErr PR ZMERF L T 5, IRENA 234 ATRE = 1 /L — AV FR b L 72 [EI B
B T& 5 DITxt LT, IEAREWP [ZF = RSO LR 72 = 1L ¥ —F &4 ERIC ] 5
IEA 2RO CHZ R EMRNNLESIT D2 ENTED L0 ) SICHBE T
TENTED, Flo, MHEOKRZMERE LT, IRENA ONBEEOZL 23, HEH
AEtem EEN DD DI LT, IEA REWP (X OECD O FE#fCTH D Z L b
ZOBMEDZ L BEEEICE L > T\5HZ £03d 5, IEAREWP G234 & 1%
HIZ R B0 EMR Oz 2L F—FRICB T 2@ EEO Y = 1 MIBWIZE E
STNDHZERHTRE D LT KEHHEOBHMICE EENZ N LD, & EE
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DZMHY ITEA REWP DOREIEENZ & > THRAIKRIZ/R > T D, BEIZHEE A FiX

IEA YENMER[E DL CEMMICEAIZSI L TH Y OECD O M#kTH 0 2205 5
B EECSBMEIERT D LWV D IRIUTAEHZBILRT 52 Z LIIMETH D, £72. F

%&LfimmmﬁMIT@<&%ﬁ?®%EAKP®@%%@KH¢E%€UE
EEAZINL TR EEH IS W TSR AR ISBBEIC 2 ST b,

S12 KFEEDFH

2020 fEHIEHD COVID-19 /X7 2w 7 3£ LIE REWP B OSHRV — 27 v 3 v 7136
JS72 AT A U TORE~BITE S D 2570 2 olz, HRMZREGIERBE LA NT
X 722022 FlZlp o THA Y T A Tl B GRRBORRE N e S b O OIS
XTRCOESENA T A VBMEE 7o 72, 2020 4R350 & L CHER 285 7- COVID-19
RTINS T IAF 2= ORALZEL THZ RO THRENG U o0,
HERL L CHIAREPTNRTRCOZ R —FEOF CHE—EW e Re . RuvF
Ly ZIZIEDSH D= F—RE L TOFBTRITERNEE o7, K< 2021 Fi2iF, &
NEZE IR TEEEICE > T20504FE—Rr=a— 7 ARHKNTES ST, BiK
OB RN EIME L7 Z LR F Rl T 2@mo Fatke RE <Lz, 1€
KOFLH T —~ Th o AT 2 B R BORCH = R TGN A T, h—AR
= a— N IVERERIFIC AN RSB RECRIC S @OBELARIT 6D K9k
o7z, TEROHEERMITMA 2030 42 BARRY e B4 & U THEIHICE E om0 B S T
WeDIZH LT, AFEENGIX 2050 42 AEEL LTEINDL Ay I XY AT 4 7Tkl
L INDFHZRBORITT, &0 RIS CoEmPERIND X9 1tk oT,

2021 4 5 A2 IBA 7> B3 T S 7= A3 [Net Zero by 2050 A Roadmap for the Global Energy
Sector| (NZE #f53E) 1%, 205040 % v FTO CO2 HeHEZ B r &5 72012i1%, FFED
FEEOMN T EEZ KRG L BN K-> THRETDHZ LR, ZD7DITIEREE - B

HERIMAREE 2020 FFEEORN 4 5 TH D 1,000GW/AED = — A THAERN X Wi 72 )
NER DR NET 5L, h—Rr=a— NI NAERERITEE L BN HFT R OEA
BERT E VS TERERIZRVWEMWELE CORZXOTED &2 H0R Lo CHEREIN 2N
?%ok&ﬂ;%%ﬁi*%ﬂﬁiﬁk@ofékﬁi* I T < Wb 5 Hard-
to-Abate ¥ 7 Z —Z%f L CTIE, 2050 % v b B D 72012137 ) — LKk FE 2 BIRRFEK
%&7y%:7%%®mi%®k@ﬁ%M%%éMTﬁb\_h%%%mﬁuhﬁt@¢
LR T —~ &l o T,

29 LIEBRFE—AORI DT T 2021 FEFENHIF L L TE T 2022 FICA> THEA S
Z—JEH LR R R pg it O, T bbb 7 L—a U Tholo, 61T
2022 HOu v TIZE D0 7 74 FTIREIZE > TH e b SRy 72 = 1 —fatk
DT HITE ST 2022 FFIT A THHD REWP IZB T Difimld K& < HE L 2 7=,

mmﬁmanPAAf®%ﬁﬂb@Eﬁ%%@W@%%izﬁﬂ&WP@?yyayke
Tar, WM RESE, RYMADA T =KL, TCP E DR E VST REWP £\ 9
Pl 7 B AR OISR RE owfﬁm#@%éhtwﬂﬁﬁmf%oto_h XL T,
2022 FEDFEIX. NZE 5 EONEZE 2 oo b, B TO T R L X — 1t
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WX A= R OBE - HEE, £ LT, B3 BEXMOYV 774 F = — L OFFEE~DE
., Z LT, B BERBIHEHINLTHWD 7 VT o v ~T U TIVORER & W o 7206
FRERMELE LGRS TR o LT —< kT 2@ N i E > 72ETH -
77

3.1.3 FEIOFHE. SEDFEE. BRODE#A A

IEACERT @ FIZ REWP 2% SNT=DIL 1982 4 ThH 5, R YIFO R KD = 31 /LF—
MREIX, b 20 imas i < K L <, AloE 2 B2 AT x LY —&
OB TH o7, TOH A0 FRPFE L, =X —REEITRE <A kL7, 2000 4-LL
BRIZFAERRET L —, L0 bIFa X MEFAE L SH#IT L KGERE L B EL
B0 & RBUIBIFNCZE L TV D, KAOEE LR ROMROREICHD D > = 7 134
ExBZHHETHEITLTEY, UYWL 2030 FO TR SN TWZT =T 30%IE 2022 FU2
IIBEIC X T2 AlREE b B D, Z OME TOMMMBKES & 2027 DT = 7 M 40%IZT5< &
SND, HEHTRZFZOENDIZEA ETXTREARE#HF-R (VRE), KBt EJET)
(P2 k., ¥ E) ThHObNDEBESNDSGZETHD,

29 LT, REWP KT 2 =2 FEBICET @m0 T LT —~ b 2010 FFARHETH
O THZRFEERMOEAILKR] Lo ERIRL D, 2010 A% YITIX TVRE /A L
TP T=DIZBEI VAT DOFHMEEZ DNDIZED TDL ) EWVI BV AT AOEHIR
D~ 2 LT, 2020 A —SUSHIE L 7= R 00 70 i e 38 O FiEL O H T 2021 42> 51 12050
E@ﬁ~fyz — FINEERTHEOOETRDOED 5] LW ) — BRSNS
DFT X L EELT TN —UKFERRFARFZEROEDOIREY (WD) DK R FER
B 1 _Béﬁ“élﬂz% WHBLDERIER LTS, ZOHT, FRIKRFIZ OV TIIHEFRAIZE
Wiz O RS EOEBAMEN IS NEDL 720, (RN LEMEOEWE ST &S
<> EMS &F A CBURMZRiEm~ DA 7y bR SN 5585 Th 5, £72, 2022 I
A THhBRAFEL TV B R EERM., BEMIEKBAEY 22— 1OV 774 F =
—VDEFLE T VT 4 T« T U T IVORER E Do T2 LWEREIZ DWW T, 3R O—
Br & U CHERUC el T TEIRY A 7 WICE D fHA T E R D EDNEM LI TE 550
B2/e 0185 EEZ 5, REWP TOiimi~DA 7 v A END,

ARG S, V774 F=—BERH O EE L TR ET 5 ThH,
WFAUZHE K 2050 27— v = 2 — b T AT 7o BRI e BRI 2 BOR R IC B 1T 5
THXDOEEMTE ST Eb->TELT, IEA I8} 5 REWP DFEEROE £V 135#%
LEDDLZ LT W ERLND,
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3.2IRENA (EffBELEAEET R IL X —H#EEE)

S2AMBLER
® BNLOEE
FERRET R /L — D J K OFFRe AT REZe M Ofiete 2 HR & LT, 2011 4 4
(ZHERE LT, FHRATILT 7 X CICPHET 205, RA Y OR AT E LTA
N—vay 77 /uY—-trg— (ITC) NHEEESN T2, IRENA [IHEFHE
TR LR — DEHCEAMIC BT D ROIUE, A L A—EHTOMROIA | BURER,
Bfin, RENPARE R 2@ T, AR R F — D8 RILRE HIET .

o LNNEKUVHFBERE., HEE

¢ 202342 HB{EOMBEEIT 168 (EU 2 5Te) ThH Y | MM FHEE HOED 16 4
EHTh b,

+ IRENA X, #%, BHfEs, FERPOHEIR IS, BE 202343 AR OF
BREZIZI7FzRAa T« AR [ ZV7T) THD,

¢ 2022 FOHFEE T, TAVVT, N2y HFH FTpR FTrov—r, T
NN RAY AR AZ2V 7, BR, =7, /Vvu=— §HE &
YhvT, YU T MV A=RAE L UAE, KE, ULVTT A RNXT
PUNRT D21 HE,

o FEME LT
IRENA [FZLLTF D X 5 ZRMEAVEE 408 U T, JeiEE - & EEOXGIZBT 5 fx
TR AIER DHEE SRR % 723 BEfFR A~ DR 2T > T D,

[&E., ik, Ze— L1~ ThH7a /T L]

+ Climate Action : =R/ F —H D HIL 257 LT, IR EIS S L CTE RO
W % & V72 NDC (Nationally Determined Contribution) DK E » Gk & 313
5o T FREANIZL > TS UIZBEDNR T A (GHG) 2 #|% Y —/1 Avoided
Emissions Calculator Z#£fit L T\ %,

¢ Coalition for Action : TR /LFX —HlEf 2 NEL T 5 7 OICEE R OF) A, XA 7T
IT AR T v a il dm e RES v AT AT = RV L =Dy b
U —7, U—% 27 7L —7 (Business and Investors Group, Community Energy Group,
Decarbonising End-Use Sectors Group, Renewables in Agriculture Group, Sustainable
Energy Jobs Group, Towards 100% RE Group) <> IRENA O FZ£{GHE), Public-Private
Dialogue % i# U Cxfahz#HitET %5, 130 O R, ERFKR, DR, EEg
EAZML T 5,

+ Collaborative Framework : T /L ¥ —ififfi 2 3082 - I L5720, BHER, EFR#E
B, FEBURMRER SN L C, il L7 7 > a v B D T2 D~< LT « AT
— I RN —=DT Ty b T Hr—2L, 67—~ (DK, @7V —2Kk#FE, @=L
F—MOMBCY:, QIFE= L X — P LR OF=RO&ELFEAN OK
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EPOTUERN R XV —5R) TS L, 202243 HiIZiZZz VT4 - <
T VTN (EKFEEER - ~Ub— - 5EE) @ Collaborative Framework 75 BifE S #1172,

+ Renewable Energy Roadmap (REmap) : [EBI], #ulk], {1~V CHRZRxORT
Ty VT B 21T 5, REmap TiX, E. WIRE, @EEPIZBW T ATEE
PED & 2 H A DRI 2~ L, B, = 2 b, & =— X A, COx P&
B & W o T2 B CRHMT 5,

+ Renewables Readiness Assessments : [EBIIZFF= R OBH% - EAIZEIT DA MEEZRE
i3 2> —, BT ROEBEAILKIZ AT 7 E85 R O IR LB 2 TE) A f R
o

+ Renewable Potential Assessment : FF =712 Y =7 MR RO EICSL BT —
HFTA =) FERIOEAN 72 58T 2 23 D, Global Atlas for Renewable
Energy (=R AT v VEFHET 27 — 2B LY — L2t 5 EE O T =
T A ST v b7+ —24), Bioenergy Simulator (/N AR ALF—DRT ¥
IV OFHICRROFHEIIE T 5V =7 7 7Y r—3 3 ), SolarCity Simulator (J=
RESRKGHEE AT LOFICE T2 I2b—ar 77 r—vay)
WEEND,

* Flexibility Assessments : & /) > A7 LD iM% FHfi 9% > — /L FlexTool % #2it3
%

¢ Long-term Energy Scenarios (LTES) Network : LTES Network |3€7 /L % H\ 7= LTES
OFHCHRICET 2R A AT 27T v b7+ —2, BUORIREIZIST % LTES
FIMZE BT,

(ZEMW I DOA =T 7 4 7]

¢ Small Island Developing States (SIDS) Lighthouses initiative : fF =R & X—2Z & L7z L
VU MR R =V AT DASBATT D72 O/NSIEEE % EIE (SIDS) %
SET DA =TT 47, 40 O/NBIRLEF UV 36 O /3— bk F— (IRENA JNHEIE,
E RSP RMERES) B MLTWD,

*+ Global Geothermal Alliance : HIZADFIHHLRIT AT, HIBABT AR E . BORSNL R
AT = wNE = OFEw - - LT 7 v a v EIRT T Ty P T — A,
50 WEFB LT 54 O/ 8— hF—HEB - RENSZIML TN D,

+ Parliamentary Network : [E&i#BI1Cx L T /L X —CREICE T 2 BRI RICE
TLT 2R RE RIS 5,

¢ Youth Engagement : =R /L¥ —Hii#i T 1T 548 OEFIZEHMAE L TH D, 2020 4 &

¥ 134 Youth Forum Z B L T U — & —0/" A F =7 OXFE A EtE L T 5,

(ZEMB DT T v b7 —14]

¢ Energy Transition Accelerator Financing (ETAF) Platform : & _E[E O 3L ¥ —iii#ad
HEHE IS 7B R~ VT« AT =T BN E —DREE 7 7 A T AT T

k74—, UAE 77 X B34 (ADFD) O 4 K Rz KT, 2030 2 £ T
IZ 10 Bk RALOBEEZHEEL, 1.5GW OB EAZ AL 35,
¢ IRENA for CIP (Climate Investment Platform) : D5 EH:4 (GCF) O IID T,
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IRENA, [EH#BH%EEHE (UNDP), Sustainable Energy for All (SEforALL) 733 [F]Cigk
EEASOEAN SR 20 U TR RORE « B R A2 RE S 2FEFEMO T Z
Yy 7+ —h, BEX~OREEE LT DO MBHNICKE 7 +— T A
(Investment Forums) #BAfE3 %,

* International Off-grid Renewable Energy Conference and Exhibition (IOREC) : 4~ 7'V
v R RIS HHIERG - £, 77 AT AT BT T A EVRAET L,
JSHEIRICB T 2L « XA NS T 7T 4 A2 LBT D7 T v 74—, 2T
1 R S %,

+ Global Offshore Wind Alliance (GOWA) : BiEH)721TE) (mobilization) & tHFRAEY725E
BRAC &L > THE R OEAEHEEST 27 74 7 A, 2030 4FF TITPE LR34k
Z¥ 5 380GW, 2030 fELIRRITAREE A& 70GW % A5,

[7—2% - #tit]

¢ B XOBERLEAOTMCLERFEMTH A LY —727 — 2 B LU & ik,
P A RERMA BMEHIEE 3 B X T 7T — 1 3mE 7 HIZRRIND,
oy, wE, BE A M BOR, BRENER, A/ X—var T nY
—, TRV SIEEB) L Wl T — < BNCREBEN TE D K O ICEfF XN T
Wo,

322 KEEDEE

TR I%»%w%@@ i#mié¢]mmAﬁrmﬂ-m%$$¥%ﬁj%%
BH LTz, [RIFHEIZZ T %ﬂ’ﬂi%% (DWW THERCHR S ESFE DR AN 23 [1] « 25 24 [AI#L
2R IOFE BERSICBWTERE SN, £72, H BERESTIET - T A TFEREOH
ERRE -T2,

IRENA OFEIC LD &, 20224 12 AR AT, 56 KOTUTMNAF STz, 20224 3
IZAF STz IRENA O (flagship) #2573 CTd 5 [World Energy Transitions Outlook 2022:
1.5°C Pathway | (¥, =RAF—HEHUZ L > T, AU HED BAEZER L, KUELE) 2 3065
DI OIEffZR LT D, 52 R E 725 RIMEE T, KBRS /e 2B FD Y V) 22—
v a ryOPT, 2030 FOVA VA b=V FERIC AT BT RESBHT 7 v a VAR
LTW%, FriZ, = Fa—2DBRFLTEER [FE) & I FxxF—] (220

CHEMZR T ZAT > TN D,

2020 2 B4R &7z Collaborative Framework (CF) 1%, 2022 £ bifkke L T4 T A T
DB S, BINE OB - BE A STz, 2022 I VT A U - T
U7 kT —~& LIz CFRBlG S 17z,

5, [EFEHERE & L CONG TGN LT, IRENA X, =RV F—ifzHfiET 57200
EFRA 22 10 110/ — b= TOIEREHED TN D,

2022 - 9 H . Clean Energy Ministerial (CEM)C [Transforming Solar: Supply Chains| 73B4#
S 41, IRENA [T International Solar Alliance & & HIZ[FA =77 4 7 & 4R L T <,

2022 4 11 HIZBfE S 7z COP27 Tik, RET Y7 b &I LT, = /L& —HaHhiz
B9 2 0 oo AT o 2 HEME S 2 7o OIS Bk & 72 X b & M L7z, IRENA |3 Marrakesh
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Partnership for Global Climate Action xR /L ¥ —43 87 D e 35 & L T Energy Action Event %
BAfE L7=, 7235, COP27 (28 T, IRENA |% Global Wind Energy Council (GWEC), T >~
— 27 BUFf & & $1Z Global Offshore Wind Alliance (GOWA) ZFERE S TEY, HAH AN
—& LML,

2022 49 A, IRENA [T, G20 i1 > P 7 L7 LT, G20 Investment Forum on
Energy Transition % Biff L7-, F72,2022 4 5 AIZEE Sz G7 KFEITENHE (G7 Hydrogen
Action Pact; G7 HAP) %% (F T, 2022 4% 11 H. IRENA (3 G7 M EDOKFEIZEE T 5 BURSC
Bl L 2 %81 L 7= [ Accelerating hydrogen deployment in the G7: Recommendations for the
Hydrogen Action Pact] %A% L7z,

iz b, EFRAY 2B R & 1 D BAMR A AEEE L T 5, EERAYZR UL TR, 2022
6 H. IRENA & Regional Center for Renewable Energy and Energy Efficiency (RCREEE)/Z
FHAET 7 U 7 (MENA) HU D = 2B AZJLK T 5 /1586 C MOU A s L7z, £ 7”_\
[f A 12i%, IRENA /% OPEC EEBH#E 54 (OPEC Fund) &, #7# - i& EEICK T 5T
PR L, FHE AR 7 7 A TV AT VR A TE L L OWMNTH L ThRE L, £
LT 20224-9 A, IRENA & Central American Bank for Economic Integration (CABEI){& MOU

ARG LT, BT RXEEILROWM 2D, XX /N0 T 1 « BT 4 U T BT, HRT R
U 71 D= X — R[0T T RGBT D 0L &K D, 2022 4 11 A, IRENA &
[EpREA TR (UNIDO) 1%, 7 U — /KB X DFirlgE72 = /L —HEHE 1T B
THRFESEREK LT,

EERIERRS & ot/ Tk, 2022 45 9 . IRENA I Siemens Energy M O8N 13 2L & 12
TRNAF BN o2 —F = — 2 OMimFEA( % BT I Alliance for Industry
Decarbonization| # /& L7z,

AR L OBIFRTIE, IRENA IXEPBRRE#ESCHE SRR Z I L TR 25 LT 5, 2022
-8 J1, IRENA EfEERE L, H 8 HIT 7 U WIS (TICADS) DAY A FA N
N LT, 77U OB REANIZBET 5 [Energy Transition for Africa: Realistic Utilization of
Renewables with African Countries] %7 —~ & L7277 = B —% B L7, 202249 HIZH
SN 5 MUKERESHMEE Yy v a T, 7« WA TEERENA Y —F %2175
2o F72. IRENA [ZAARDT R F—imfiiZ B DAL 7 v 7Y & MCBET 5
#Wi2E TSocio-economic Footprint of the Energy Transition: Japan| %53 L 7=,

323 FEIDF . SEDFEE. BADHEMAE
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— 2L, BHIPOEETE LT —F L LTUEHINTWD,
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HLIITINTEY, ENENOHMALHEMMELTE N LIREE L o TN D,

RN =Ry =a— I VOMENEGEY | =XV X—iR2HitET 5 T IRENA
DEENI S HICEEIC /2> TV 5D, COPIZHIT D IRENA OF#RITAE <, 2023 45 UAE
THAfE &5 COP28 T IRENA ~DHIFFIEE £ - T 5, IRENA (T X %i& EE~D NDC
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83 WEAEEL T D,
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WDRERE 7T~ b7 4 —2 (CIP) <287 L\ ETAF Platform 2 EZIMEDH 538 725
PERIND, F72. B L <R E 7= Renewables Acceleration Fund DEA H1EH S b,

IRENA @ Collaborative Framework (& 2022 57212 1 7—~2 8z, 77—~ (3.2.1
WZBER) CTHIRO A OWTA Y T4 Tkt L Cnd, BHARIFZ LN
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HiwThH, V—F =y TERETED,

Fio, A%, PEERIOPERE BT HARIZE 5T, GOWA X° CF o 3L ¥— /P
ERT=X] ~OSMMEEL THERIESCT Yy NT—27 OFEICL LAY v b3lIfFSh D,

ZDEHIZ, IRENA OFEFECIMY KD 7 —~IZEB > TRV | O EEHRE & O
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DEEZBT LI ENELFSRINTE L, MBEOCWHETH L TRIZBLNA TS
O, NREEDRNELEZ LD,
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ISGAN I, 2010 I K[E = R/ F—H DOFFO)NT T, RO T8 23 J[E - Hidl
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Ministerial) D 11 DA =TT 4 7 O—2¢ L CUIEFEEBINT-, 2011 FF4 AD
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SO T TEMIND, BHIIIH Annexl 75 [H Annex4 £ TD 4 5P Annex TiHEh%
Bt L7=, Z=D%. |H Annex5 7>5IH Annex7 £ TOiEJ, |H Annexl (A~— K7V
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HiiZ, Wi zi@m CTEN Y AT LOFMMEZ MR 2 7280 O Flexibility Markets 73
[H Annex9 & L THE L7z, 202243 H LY., IH Annex2, IH Annex4, IH Annex8 |3

28 BN IBEA 5%~ 0 775 & (TCP) ~dtfr,

29 2020 FEIZHEFR DL R GSGF  (Global Smart Grid Federation) 725255,
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T LYY TR EWN) 3ODF—TU— KO F, FETOA~—F 7V v NIZH
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3.4 APEC EGNRET (APEC ¥ * BAURET RILF—HMTEMARESR)

BANTMELESR

® XN DFEAE

APEC ¥ - FFA Al R /L X —H AT 95 A (Expert Group on New and Renewable Energy
Technologies : EGNRET) (%, APEC M2 351F 287 « -4 vl HE = R /L& — DB AR IE A TEH)
HHIIZ, APEC = R/LX—1E#£E 2 (Energy Working Group: EWG) @ FIZ 1993 AEIZFE N S
NIEHEMERETHD, BEWG A TOEMEREIT4 550, IR LF—FT =X - 53
BrEEf %24 (Expert Group on Energy Data Analysis : EGEDA), TR /L¥—%)% « H 1L
F—E5 24 (Expert Group on Energy Efficiency and Conservation : EGEE&C), 7 U — 1k
AT R FX—RIFE S (Expert Group on Clean Fossil Fuel Energy : EGCFE) 23&% %,

7285, 2009 FEOH 33 RIS G LT HERIL T EGEE&C L DOAFRBEPMTOIL, £0O%D 2
B2 1 EU EOBE A BIRICERISEMTOIL S Z LR INT, £D%, 2011 F0K
36 [FKED &> b2 DC, 2014 AR5 42 [FRK[ER 7 Lb, 2016 FEDH 46 M EERILOH
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o L N[E - Mtk
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wRZENT 57217 T < EGNRET HHRIEEZ ZH#ET 5 2 &L & ® T EGNRET {&#) 4
X ZTW5b,

o REIMIEE L B

EGNRET OJEEINZIL, TOR IZit#i & T 5O [APEC 21st Century Renewable Energy
Development Initiative ], ©2010 FIZf@ MU TR S 4172 APEC =R /LF —KE G TRE
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@OAPEC HUIRIZH 1) 2 A RET RV X — D% 2030 £ F TITAEH (2010 4Ekb) €%
HIE, OHFHAZE U T, APECE&IZ LD 7 urer FOE ESBITB T A EHREA %
HMZHED 5TV, EGNRET rY =7 hO—%, BFEETHO7e Y7 b AfL
BfRIEH, chEToTrY=s MRETHLMEEICOWTLEGNRET OV = 7% A k
TAM B Tnb, F£72, 4T EWG W CTORGRAIZEE T 518, EWG 4 TD APEC
KAk & O HEIE S TV D,
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35



EGNRET (34 2 [ O~X— 2 TRES L TR Y, 20 FLL EOTEBNEER H 5, —EivIcs
AOHRRIIREEZED T3 BREE TITOIL, APEC 70V =7 DU —7 g v 7% L [FEF
AT D56 LV, SiklL APEC DIEBEIN%Z, APEC 7'y =7 b OEBIRIL, & A K
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TOFBIEEN Y R 7250 2 R < SN, SERITAE 2 [BIBRfE ST & 72 EGNRET &
A2 [N RS 72 EEIELFICH 0V . 2023 I E N TORENTES LTV 5,

APEC |Z81T 5 FAERMRE= R AX —IZBT 2 FEOREmO 0L, B L7z X 512, 2014
2 APEC HINSHEICCTAE SN, HBELET APEC D=L X —3 v 7 AZBITH
TREHEE 2030 FFE TIC 2010 FLLTHEEESEL 2 LA HIETHIEICET 200 TH 2,
7235, 2020 0N HIXRFB PN A I LTS i@am M T TR Y  KFEOEEE LI LT D,

EGNRET (% [APEC =R/AX—FHfa7 UV My 7 | % 2~3 42 L IZ/ER L T\ % APERC
(Asia Pacific Energy Research Centre) X°> EGEDA & 1#/7 L C., B R®MEHICEET % iim & 14
DTE, ZZTTHRASN TV D HZROFHFEE L THEATREAE LTI, M 4=
FNFX =D ) LFHIREDIEHRAINANA TV AEHEZRIEORNT L, —RERLF—TiX
L B =R VX —THIT 5 2 &, £72, APEC =3 AVX—F — & 2 L CEHll %
152 &% ThDH, 7. APEC IZBWTHIEEIEIT H LT D 0L — R BN HIE H A%,
TROLTRVF —IREENEB TN, =3 F—FEOBIMNIHE 28 U TH-x
EER OO DOMEEENy 2RO T ENTEDLDOT, TRLF—FhRKE L o REA
ZWATLTEMT 22 & T HEWEAIRPGEONDL Lo TiEmb RSN TE T,
IARIIRBR L EEZ BT 2= 7 I—=PM ML TS Z EI2XY, b BEEZRIE L
T DB b STV D,

TP RMEEEIZ AT 72 RIS DUV TE, EGEE&C X° EGEDA, APERC &5 7z
APEC WNEBOAHRRCRER & DEHE D 70 597, 51 & i & IEA <° IRENA O [EFREERS & ¢ 8
B L CHAMREZ R LX—ICET 2@mmBM Thh T\ b, Lk, APEC OF = 35 BAZIC
BT ofax LD L, 2015 FICHZREER. 2016 FFlor— R~ v T ORELIRE.
2017 4EICn— R~ FHRE, 20172018 FEICFHF= 0 — N~ v FTOHRERAZWME, 2019 4EIC
B S 4172 EWG Tld, APERC NAFE L7z TAPEC =R VX —FfE7T U My 7 (55 7hD |
(DX 2030 FRIC AT T IR R MEHE BN CH D Z EFEEk S 2y, EWG X, =
2 I —RIOME & BOR M A FIEE L LT, EGNRET (Zxf L, HEEZERK O 7= DIZ L E 28
BB N s3T5 2 & &R Tz, 2020 4005 2021 A2 TE RS EIZ BV TR
SO FHADONMENFEFIZ I e FETh b oTo, Fho, 2021 FIZIFE T X - BF=RICK
H—RBORRFENDOT-HD APEC 7 u ¥ =7 NOENPHERE I NI, £, 2022 F12idk
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KT MmN RSN, KETE Y =/ NORBELHEIE SN, TTRBEPLOTDICH
TG B A AR LICT RELDOBZ B HARO TN D,

ZO XS ek A i E X T, 2021 L4 % D EGEEC L OGRISAZHEL T Z &,
F 722022 FEIZAR A b Covid-19 7'V —> U AN —D 7= DE T3 « T RBIR D535 CTO
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ENEm SN, Flo, AR BRI X AMRFNLDOT-HD APEC V¥ = 7 hDO#RE
DHESE S LTz,

343 FFDFFM. SEDEREE. BARODEMAZE

APEC #u 2 31F 287 « F/E A= oL X — N2 B3 ICLEV, 2000 42T
APEC Biofuel Task Force (2006-2011 4£). Low Carbon Model Town Task Force (LCMT- TF :
2010 452022 4F) L\ 7= Task Force 3% . &4 T X 7=, EGNRET OiEEh %, Biofuel Task
Force #& T2 D 2012 A~V — 7Y »v RRA~V—baIa=7 1 Y Z7H, LCMT-TF
EHHE L OOEMINTE T,

F72. APECIEEI2 ) — R+ 5xa )/ I —0—>Th D5 KEDHREIL, APEC 4o IEA
R IRENA, CEM %2 B L= b DIl > TRV, 2N OB & OO REEMELH LT
%, APEC HUs DO F/E A fE= XL X —DIRED =012, 25 BAR GBI 5 ke &
DY) 7B A U2 AAOBEBROBEEMEN LT 5,

AARIZEN T, KGR EFEOH NEE T 2H - ROEAEZ NS L 720 DOKFE
B AN B S D DL TR Y . 2 HARORER 2B £ 2 72 FF = XMEHEBOR R
AEFEDREIT 218 U C, APEC HURIZ 1T 2 =R IERICHEKT 2 2 &L b EENOMLETH
Zals

HARBYIZIE, T4 APEC BN T FIT flEFOEAIZ XV KRG E SRS FEENE L
SHMULRSH TR Y, BARTO FIT EALZOEZE 10 FREORBECE#EY 7T 4 F = —
WCEVEMTELDHOEZ b D, o, —H=a/ I—TIET7 V¥ kot RE &
EBICAST— PV T 4 DO—HE LT DRRV2XE A ETe VPP OBEALRF LI TN D,
ZOFHTHHARNLDIERILAICLHIEMPHFCE 2, S HICHEMAIIINRFEL
D= DTN X —H BT 2@ BN 5 2 & b PRI, KESRET
V=T EHEOFNIEHIZOWT APEC #Ui Tl H AR Z A O FABIRCIREICEI LT D =
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Decarbonization <° Global Offshore Wind Alliance D 3§ & 35N E=, 7=, & HE
DR EZR RS 2 7 7 A F o A7 & LT CIP X° ETAF Platform D
WH s S,

% < OMYENL IRENA F¥ (OIEGLT — 2k & EE~ORERE,
Collaborative Framework, %17 3c5%) 27l L. MTS 23K L, 5% b LT
KEIMZERLULE B EENSIXT 7 A4 F 0 ASLEME TOXBOW B ERE Sz,
Fiz. BEHOBZ RE AR RIZOW T HHRERTTOI,

P25 (Ministerial Meeting) TlE, 7 7 O3/ ¥ —iifli i@, 27 U
T 4 BV« <7 U T L, ETAF Platform (Z2OWCagmm N T 72,

4.3 ISGAN

4.3.1 % 24 A#ITEER (ExCo24)
HFE : 2022 4510 H 26 H~28 H
it A=A U7 « 7T L—R
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ISGAN I E%I%, EU & Te 27 VE, SREEOSMEIZ 13 5 FH &R OEK
WZEE L)oo, WEIFZRAER CIThnbsZ & birol,

4% Working Group DM KET D L Ea—7 nt ABHOREN iz, BARR
(21, ISGAN 8D ANEID 12 5 AR O 720 % WG N THAER Y +—~
Y RO L E 2 — &7V IR AR O 2 (MLELIZIG U T ExCo A /N —DFRERE)
AT O & o7z,
THLE2—271—7 (BRG) LV, EFEFER AIT & KSGI & DRI 2023 48
6 4 11 HTRTIT D720, FicllBeAMLe T o 2 & ELRFERORKIER T
HZ DA T a UNREINI, 2L OEPBIE, KFRFEBER & ORKER & 3
FF &1, BRG [T ISGAN HH RO ZIER T L1 DA T > a v 2 Batd 2 & 9
ROONTZ, ETo, A > 7 VITHE D LFFEER O & O ISGAN 2 OEEE O
AIREPEDNEGRm S 4L, BRG 1 dMk 2 2T U A a2 Lok b, Znbo
FREHRE FAXIK A D ExCo TR SV D JiH & 72 o7,

ZILE TOD ISGAN O 7 —~ Power system flexibility, Digitalization, Resilience,
Interoperability (Z%f L C, #7ciltix o7 —~<RZBR S zh, Bl CIIE "
LignWZ & eleole,

ISGAN Award 2022 1%, O A7 —~ : EV Integration in Smart Grid & @88
7 —<:SG Workforce Development for an Inclusive Energy Transition ® 2 D% ZE4E L |
DX A7 > % ® STEDIN Netbeheer b.v.?> Smart Solar Charging Region Utrecht, @)%
India Smart Grid Forum @ Development of Smart Grid Ecosystem Project 234 E 5 E L |
2022 4 9 J ® CEM13 TEEANMTHIL, KSGI KV | IRESED ISGAN Award D
7 —=~I%, Al for Smart Grids & 7225 Z L™ TH ST,

PKIA] ExCo25 (3, 2023 423 20 H-3 A 23 HICRA Y - ~ LU U CHfET 5 2 &
& 78572, ExC026-27 DBRfEHIIAE TdH 2 73, ExCo28 IZ- DWW T, #EE L V) 2024
F9 H-10 HICBfES 5 2 L MR ST,

4.3.2 % 25 A#MITEESR (ExCo025)
® [IF:202343 H20H~22H

® fr: KAy -~y

® Lok

*

ISGAN MR EHUE, EU 25 e 27 B E, SRS EOSMNEIL 18 » EH & kgD EE
IZEE LT,

AixElL D 2 44250 L 7> TWERRRRORA MIIX, T ~—27 XV 7L
A DV AGR STz, ZHICE Y, RERITKE, 1, To~—27 D 341K
filE 72 oz,

2023 426 H 11 BAHIBR & 722 o TV 5 LR FH R AIT & KSGI OFHI1E, 2025 46
H 1l BETO 2EMIEET 2 M &7 o7z, 202546 A 11 HLAEDOZEKIZ O
TiE, EESEA AFLZAT D HI & 720 | 2024 4EFKD ExCo (Z CHRMEZIET 5 2
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Lot EEBEAANMLEITIICHTZ-> T, THLE2—2/L—7 (BRG) LV
INBEERORNBRE SN, NBEFEOTERTOILI,

% WG OHEME BT 5 @@ 2317441 Communication Working Group (CWG) LY,
% WG o777y 7 7arey Mesih BiFA Z ERES L, BRI
21X, CWG NAERERY £ & HETTV, ExCo26 T7—~ DA L, ExCo27 T7 —
~ DOFHE ExCo27 IEIZ T Y= 7 MBbAT 2 2 & DMRE I N7z, BERIE. CEM
~OBERRES, 77— A7 v 7 U=z — ISGAN Award & O 3L[R7e & %8 U TH
B9 DM RSN,

Inactive Status & 72> CTWB[E A OFRHSIZE LT, KE L 0 Ehath € DEERNR
SN, ARESETIEERIIE T, BLIgHRSE T 2 Fm e ol
ISGAN Award2023 (%, AI for Smart Grid #7—~ & L, 4 A7 HE ChitlZiEE L
THEY, SHIOHICKRENERIND TELRS>TND,

KAl ExCo26 (%, A7 Z L0 ~n—27I= bbb N T9H 25 H-9 H 27 HIZH
95 2 LD RE SN T, ExCo27 (2024 4F38) 137 > ~—7 | ExCo28 (2024 4E7k)
XEREE L 0 B E A AR S,

4.4 APEC EGNRET

441 %56 EEE

HFE : 202244 H 7 H~8 H
it - A7 A Bl
ESvad

*

AT A UEBFHEEBRANT D AKEND 2050 FE AT Tm VX —BEOE N D
STz, BT RITRBITHEMNT 503, Al E RERHT A0 EEY | AT EE S En
LB CHEAEND Z & T RITE S TRBIZHEN, FRREDE & QRS A
EMT 20 TR X —IPRNEEIZ D EOFMANR D 7=, F722021 A1 7
FTIEOERAD B> 72,

APEC HHE RN 5 2021 %070y = 7 MEM, 2022 £t v a > 1 ORI
HMNIH 7=, LTEAP (Longer-Term Evaluation of APEC Projects) OH#EE AN & -
72 2020 £ 9 A5 2021 4E 10 ARE D70y =7 FOoFPRIEBIZIan Mo
B 40~50%F2 kA LT,

EWG #£7)b F = REAIZMF 72 EGNRET B ZM: K R FE P NLIC AT 72 = %L
XF—BATOEEMN 2 A F &7z, EWG BlERE OB, il d EWG IFEINA
DOIFHRNILH STz,

EGNRET ## /A5 5% 55 [A] EGNRET O, ZO% OHERTEEHIC OV TIEHR
HHINT,

EGEDA 76 APEC Hth— /L —ktit, =3 /¥ —2E, HEtv—2va v 7,
EGEDA £ OISENRILS #E 4172, APERC [FERH O =L F —FFG R
OFZE, APSEC Xt/ 77 7 > KR ONAPEC 7 7 > K CHEN L7223 1 FEMOE
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BN OREN B 72,

EGNRET ¥ /@225 APEC Vv =7 FO#E 7 rtE A, EELCER 777 K
JSEESAEDFHANSH Y . EGNRET Bh#ED 7 1Y = 7 MEEBE iz, BARR
m7uY =l MTOWT, A, hiEGdL, KEBRERZE LI m Y =7 oL
W Lz,

SEM, AR, BE, KENOAT 3 2 —(2BIT HKFEE AT 72 Bo AR A
M S, BRINE L OKFEICET S APEC Y0¥ =7 MEROEEMHS N i
STz,

YAl EGNRET 14 A 234 A b LC EGEE&C & A& e FEi+ 25 2 LA &
iz, ETRENTHERE XK OEER OEWRE O E ) TE SN TW L 08BERRIT
SHITEEORIN TH D Z LRI,

442 % 57 BI&E

HFE : 2022410 H 5 H~7 H
it - A7 A Bl
ERikw

*

EGEE&C & &R TR L. APEC F#5/5<° APERC, APSEC % DBk & i

RS FIT A THER L7, £/, FrEERCEE 7 +— 7 O w R F O TR R &

BRI OSHENEHIA L,

T TA UEHBERANT DX A DD T RVF =T K OVE IR DB O 1

A 2050 A —AR =2 — kT, 2065 4E Net Zero HEH O BAZ(C ()1} 7= 4D+E
(Digitalization, Decarbonization, Decentralization, De-regulation, Electrification) Hk

B DWW TR H o T2,

APEC FHH B 5 2022 4 v a3 > 2 D APEC £ K NEWG D7y =7 L

NS ARRR IO RIEE N SN, Tev el FOMEE M ESE D00

APEC F75J5) Project Management Unit 2> b OFEfiHIH, 71y =7 MZTIZEEL T

SFDREHIRENHI ST,

APERC 7> & TR 3 — UL R = 2 AEHE T RS 5 APEC N O LT D IBBRRTL,

APEC =3 /L ¥ —THaREZICBT 57, APSEC 7»6H APEC &4 &k OV H L& & D

TuYxl MESENRI SN,

APEC H ) B %} 55 2> & i o5 5 P9 oo [l £k LI B3 2 5% im DA . World Green

Building Council 2>& ZEB K N7 R/3 R ZEB (ZEB+7 U —> EL) OFEN BB

e f:o

KE2 D APEC HNO A —HR o =a— 7% BIEL, BESMEOET L E o

—%& 2022 4E SN D B, BE T — 2 33 v A 2023 4E 4 A BAfE, 6 HEEHREE

Bz T 28BN H -T2,

B A NBEFET X —EROTGT ML 2027 £ £ TORBEHSLICET 27 Y — >

TEXNAF—DIDDE A D BCG ETF MIOWTHMN D -T2, RFETNLITHET -

BCG ET/WIIDOWNT, ZA DMIZHERH, AA, BRI, KEOKFT =  I—IK
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BLOFAN S iz,

EGNRET FH/N67r Y7 MERFEH, 227 0 A0EEFH, Bl

oIy MEEOBRILENH -T2, e THERIL, 1, KE, X F

MEROT OV =7 MIOWTESRENRDH -T2,

APERC 23 A HEfiif L T\ 5 APEC 7 ¥7 6 ==/ I —|ZB1T 5 TRk

EORBIZOWVWTEERH - T,

B fEe2 S5 ICHED 570D 7 v 27 +—F /1. APEC HiIZB1) 5 o X%
\ZBAT 50 AR A iim LT

mRARR R E, BRI S PEERIRERE . RIEERIIS 1 BERE R

B X317z, KBl EGNRETSS (3K [E 237 A k238 L7=, EGNRET, EGEE&C T
DN & BT e, i Lz,
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IEA “Global EV Outlook 2022”

IEA “The value of urgent action on energy efficiency”
IEA “Energy Efficiency 2022

IEA “The Future of Heat Pumps”
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IEA L R—F OEH

1. Global EV Outlook 2022 (2022 £ 5 H %))

1E EVHiHEO LY FERE

FEHHEDEV FL v R
BEV & PHEV [ZHI4EEL 2 f5 0 660 J7H & IFE, £ D 9 5 T0%7)° BEV, 2019 4EEL T 4 fi5,
TR DO B TEIT 5D D EA 1T 9% 2o 7=, HIEERFEAY 330 . BN 230 )7
B, WHUE TR O 85%4 K 5, IRITKEDS 10%% 56 5, KED EV BGEHUEHT
FELLEH D 63 A,
g B D BV 24388 (A b > 7 B5%0) TEBHRAKTI80 HH, 2a o2 fE, FE
I EV ERFED 5 & BEV 23 80%,
R > 2021 4 EV lR7e%k 230 a1, AR 65%H, Brdino 17% =7 2 Ho)
%o WROTHFITRA Y, 11 A, 12 BIIHED 1/3 B EV o7, EVIRGEY = 772
JCRHE /I NT2—85% T A AT R 12%, AT x—F 2 43%, A7 % 30%,
7T A% A FZ VT W%, AL 8%, 2020-2021 Dk LV C02 PEHHEI & BV
ABh&ENBEDOHB L E 2 b b,
RN D BV it CI3EEk BV o BEV & PHEV D HESRITIFIFE L, BEV 23 55%, Z4uix
HHE O BEV80%, K[E 65%Z 2% & PHEV FEERA LW,
KIETHHE 2019 4 & 2020 FITIEH L7228 2021 AFICHETE L, 2021 4212 63 T H % iR
76, BFFEV XKL 200 TR & % 72, BEV 23HHEV O T5%% b 5,

EV BRI, £T LR & —FBAEITIEREDMH O
2021 4£.0D BV (% 450 Hiff, 2018 4ED 3 i,
A — 77— FFE R DG SUV Rm#k D BV BR5E2 35k LTV 5, /NI EV (3P E
LGOI L T\ D, /NVIHEV OIF & A I BEV 7223, RALELRS SUV (21X PHEV £ 7
LN,

BEV X° PHEV O—Fe B AEATHEHEIA LT ST 5
BEV O FEFEAATEEREIL 2019 - F TINEFIZAH VTN 228 2019 20 6 2020 03T
TEFE, 2021 4F S, PHEV O M AETT IREEIIMESE MO, 60km & F2HL,
BEV O—FEETHBEOHIMIIIEE S & T, KBEA 77 ORFE, mEFAEHLIN
IZXY ., —EOEITHET o & WO HERNIAE D & T8,

HAEE O BV 158, BV HRRIIAR T IRER
Mot EE, T AEICHREEO BV i/ hEV, T YT 3.3 TR T, B,
Hg - {7 T T2 HE. 77T AV A, B Y THTIL8 B ERIE,

B2 & 0 EV 324 & EV itk 12D T
8 NVHE 5 D72 2021 FEO S EV 3 X 2.5 {8 KL, 2016 20 8 %, BUFMIEL S
300 & KL,
FIE T, EATEED 35, BURSCHIZ 2 ffL v 7z, &ﬁ@?{ﬁjzi‘%zéutc:
B BHNIEZ T DT, 1 B4 OB BRI &
RN B EATHEE ., BUFKHE HITEmMLTWad, 1 A%720 @%ﬁﬂb/fi%mﬂﬁﬁf
oo, anFRRKARE LTCENHBIENH L6720, &KL LT1IAEYZLD
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B EIIBIX N TH 5,
KENTHESEIN D BN EZIND OO, EAWEE & BUF S HIEEML T 5,
HE T o> BEV INEEFIMMAR 1E 2. 7 7 F/b, AR 6% & 72> T\, FEZERVV
BEV S 1L B4R LL 3% C 5 15 KL, PHEV OSE¥I1E 5.7 J5 KL, BRIN D BEV /N
MRS 1T 4.8 77 KoL, PHEV (X 5.8 77 R/b, K[ETIX BEV JHE MK 5.1 5 F
Jb, PHEV INEE ) 5 5 R,
BEV 7 /L & WK H B e 7 )L Otk 72, FE OAfiAS 72213 20%, RO KIET 45%~50%
EHL o T3,

EV P4 LoD R 52 1 3% R0 S HE 0
EV PR X ERIN 22 81T, BER 2 8 Z< OmTEMABFLD G EV AU v b,
RRFEDRPHFFTE DI O 6T R~ — R Fsh 0, RO HERIED BV &=

TR 20 & EF D, FMAICKT DREVIRE:, PR, T BB D 20 AR

AEITHEEEN W2 EOEB T, BVEWEZNEA T RNEEZXBND,
EV P HLoD 2021 458, TET 8 HH. KM T 6 Ha, 2021 41 3EE Ops H # EV
IRGEDSHEN, P EARTED 12% M4+ 5 2.8 Haa kit Lz, &ECIEmEA#RET
D EV & RBIRR o 5,

BEY W/ LT VT & H N
PETITEEFE L U CER im/ =i &, NERERET S 1 7 X0 221,
Bl e/ S E TSI EME LTS, 2021 FEDIRFERE 1000 HFED 9 b,
950 FHAZTENED D, 2015 FE035 2021 FEITER 256D E S THIML TE /=, |
IR < BV Ziwfid i< b+ L 23 B, A2 K30 A,
N O EE) i 3E A — 1 — (Niu, Gogoro %) 238, KEBAFLEAT, A~
RIS e R O BB i L% G 8 5

FHEABH A — B — b EEY LA N
HEh# A — 7 — KT BE L2 TSy = 7 EEOBS LR TWVWS, I XX
BEV30 fE DR & 2030 4- % TIZ EV iR5E% 350 T D HIEAREK, T4/ T AT —
7% 2030 4FE TIZ BEV BiGEZ B 70%, H1[E - KIE T 50% & L. 2040 4213 100%
BEV & 9% BEEZ 53K, 7 4 — N 2030 4 F TIZ 50%BEV, 2030 4 F TIZEM T 100%BEV
L BREZHE,
FCEV | XRE[E 2N 38% % (50, Tidha U— R, IRWTKE 24%., F1E 16%, HA 13%

REVEOEDLHHEA TS
HIE, BN, KECEBEINA, BE T v 7 OBEREEEML T\ 5,
ﬁiﬂ FHEITIWICHBEDL LT, I AOIREEAEUIRTFL 40%E, BB NT7 v 7 D

W 7E B EULRTLL 50%HE & 72 o7, ZTIVTH A by 71T EDHHIEIXEV /XA T 4%,

%@J FT w7 TOI%TTERN,
2017 FEE T EV NAR N T » Z71% 100%HF E M5 LTy 2018 4F0 5 K [EH
KN TOHERB AN D Y . 2021 FEDOHPET = 71 90%IF,
A2 FA 5,500 BOEEN S APEAZFE LTS, A2 RAHRE KD BV S0
G\l D wRetEn’ & 5.
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ANZRTTHBLE b7 > 7 TP CRIBIAREN ATRE, — . mdE K 2l 5 K IRk
N7 v 7 OREEIIREROEMICK L CRHEAE, HHEORIKFENLEDTZD
RE5E (350KW 726 IMW BUBE O R F) OFREA 7 T BMEIZR D,
PETIE, TTPEREEOFEMAY v 7 HROFEIAZHT T D, HEMA—T—
BAEDMH I L, 10~100 BFREEDORE N T v 7 Oy TV —2AT v 7 HFROEES
FoTWD, 2021 EITIZ 159 EF AR ANy TV —2 T » FITxthind 5,
RRM HUNTIERS B A 7 T R ECK MM EF O/ A vy FREELFE
ENTHD (FA4Y, 4FV R),

EV B3 OB X7 4 —~ v A
2020 4FF Ti BV BHEERR & BN A — D — TIIRE RZE TR -T2 b DD, 2020
ELAREI B/ 35 B B SRR D55 B Bh B A — 7 — BAL 10 #1% B[El-> TV 5,
2020 4EFTHAIR EV F55003 T0% L, S FEMAEEDY 400 L L @ WM a2 R LTz, 2|
THEERE LTIV =Ry =V ORESLRy NMEREENER TR TH
Do
2021 FERITIT EV A — I — ORHAliFaZED BEHE A — 7 — BA7 10 #hORHMlifAZE L v b
60%m\VVKHEL Ip oz, ZHULEICT ATITERT SO T, T ATILEV A—F—
DIRHIFREAD 80% % d1D T 5, BEV B A — I — ORHMliFREEIZ Ak 0 A Bh et
IO bmEv, HENERE 1 A4720 OREMEITT 2728 110 17 Rv, HEO NIO
<> Xpeng 7% 40 J7~60 i K/VIZX L CRFRAEHFE A —D—IL 1 T Kb~4 JJ KL
MR, Lov L, L EV RO PERERF) 8 2 13 < HEu,
EV 2 — 1 — I LB S OB STHEN TE B2, EFERIE-CM 7 B sk 1 -
THZENTE, IDICHHERFAZRmDDL ZENTETCN D, HEFNEHAET
SEEENCEE LI REZ2IT-o TRV, EVHEDH L r > TV 5,

FEA 7 T OEH
BIEEV O KRBT HENS TITHON T DB AKRFTEEINIATFEL 3TRE L L 720 |
343D 1 WEEFELR L 78> T D, REFEEFT O 33%72 DITK LT, 2k
FERATIL 48 %ML T\ 5,
FEHOSETHEHENRY —FLTHY, RO HFAEHRO 86%, (KHAEHRO
55% X ETH 5, FETOEELEENTOREGRIL 68 TH, BREAENTLRER
EUTATEELL 50%H LD 47 T &g oTo, TEIZMOE & X TREFTEH VLN D
MFFETH D,
RN CIE R R BT DR E B EUIAE L IZXFKETH - 7,
KEO 2 15 2000 FOLBFHFEBEHND 9B, 60% BT AT DA—IN—F ¥ —Tx—,

EV %} (2 FERBATHE NS BN DN T R
2018 4E72 5 EV 28 3fFICHE X 72 2 L ITPfV, REFTIE 2 5 2 T\ 5, BIfED EV il
FDOBNZHERFT D OIITBIFIIS B b REZRE L, KEA 7 T OE Kzl
THERD D,
EV OBEENH 2 % & EVI 2720 OFEFHNBD T 203 5, EV B
DI NETIEA 7 ZEAR D EATT 5728 EVI B4 720 OFEANIEZ VY, FE,
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REE, AT X TIEFEF 1 b= O BV $ EBV/FEEFT) 1% 2015 4E 5 2021
FIZOTTI0 BULT E L ZIXWRETH D, KETIX EV/FZEEITHEIT 18 &, /
N x—29HLeo TS, KEE /AT z— I FETEEORGHEL . FhE
THRETDHIENZ,

RRIN T EV/FEBEATEE R A 10 BLATIZT 2 2 E R HERE STV D23, 2021 41X EV/
FEEATHERIT 14 B Lo Tz,

HIENL EV/FREATEIL 7 A, 4063 2E BT & 2H B OEE R,
SR CIX EV/ B RIZ 10 B TH Y . FEDEHZLHE TIF T,

2¥ EVERZRETIOOBER
oy MmUY ATl 2035 4 E TITHTHIRGED 100%ZEB b3 LB & S5 A3, RO
AN 0 25% % 15 6D 5 M2 U T 2035 4E F TICHHARGE & ZEVI00% & 4% HAZ « 5
HRAFRRINTNWD,
2.1 BEVNUBEOHER
2021 FEOFTHEARTE B EUT, A E TRoek A B U, A EBUMTE AN BEL 51 & BT 7,
EU 3 E o H 85 02 PEHMRITRL S A, EV % RO K ER2JFE) ) & 7> T\ D,

X 2.1 &Eo ZEB BA B iZ (RFEE, HukH)

50 -

2 -

o

E _ Stock

o targets

£

(i)

£ —

] 25

3

E

c

o

G

= \ Sales and

é “— production

3 targets
0 B

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

DAsia mEurope mMorth America @Stock targets OSales and production targets
IEA_ All ights reserved

Notes: In this figure, the LDV markets of France, Germany, Ireland, Netherlands, Norway and United Kingdom are represented as Europe. North America represents
the LDV markets in Canada and United States. Asia includes the LDV markets in China, India, Japan, Thailand and Indonesia. Announced targets and ambitions
shown are for ZEVs in the light-duty vehicle market. There may be some ambiguity where announcements did not clearly specify the target vehicle segment.
Sources: |EA analysis based on government announcements.
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2.2 HEOH T XEEAMBIEOHER (2011-2022 £F)

Driving range:

_ 12 idy vehi

E E:Is:lgzpvehlcle ——BEY = 80 km

g o introduced BEV = 200 km

£ ——BEVY =250 km

g \ \ BEV = 400 km
PHEV = 50 km

6 AN

. N\

201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

EA. All rights reserved.

Notes: The subsidy values in this figure are denved by using base subsidy amounts according to electric drive range formula. The final subsidy amount is calculated via three
multipliers: battery energy density; electric energy consumption; and ownership type. To defive the maximum subsidies shown in the figure, the battery energy density and electric
energy consumption multipliers are assumed to be at their maximum for each year, ownership type is assumed o be private. Range categories of [= 80 km and < 150 km] and

[= 150 km and < 200 km] are not displayed in this figure.

Sources: |EA analysis based on data from ICCT, 2017; ICCT, 2020; Zhou et al., 2020; ICCT, 2019; Ma et al. 2017.

2021 4E, PENCRIT D EV BGEEEIIEM U=, ZuTaibhe H Y COBKTIAA
EECLALDEEZ NS,

2.3 BRMZELICL D, BRINERIZBIT S HEIE L N2 C02 Pttt rER
(2015 ££~2040 £E)

European Commission’s proposal for COz emission performance standards for cars and vas in the European Union, 2015-2040

200
160

= = = Fit-for-55 PLDV standards
—_— Current PLDV standards
120

- - — F-far-55 LCV standaras

' Current LCV standards
B0 :
Il
1
!

40

g COukm (MEDC)

0
2010 20185 2020 2025 2030 2038 2040

EA. All rights reserved.
Notes: NEDC = New European Driving Cycle (a tesfing procedure); PLDV = passenger light-duty vehicles; LCV = light commercial vehicles. The Fit-for-55 standards are proposed

amendments to the regulation setting COz emissions standards for cars and vans on hehalf of the European Commission. The propesal is currently sitting within the European
Pariliament awaiting approval, with negotiations ongoing.

Sotrce: IEA analyss based on European Commission (2021)
M ZE B SRR T D EUICIIT 5 BBV E & 32D 002 HEHHEREHYE (2015-2040 4)
IZDOWTC, EUZ 7 YV 7 2 —3 TEREMICHEH rIRE L R 3 TRE) ORETH D, 22 4
1 ALK, EU SN ORESCERIERIIL. Z OREHEICIE SV T, F#RBZRIRkO b
%, BAKHGZREERE « RE (R ) —= 7)) L LT, FHEDOEA 2025 £ £ T
13 CO2 Pk &% 50gC02/km, 2026 FLARRITHEH B o 3 L 72 > T2, EV BFE D
FRErTREZRIREN E L CIR A v 7 78 & LTREBARA b7 U v MEROUGE,
KFEAT =2 a VEORENZEND, TR T/ T Iy 7 6 OEBEEHE T,
YY) IR LT ) — R RROA 7 TR ENE S, 3T D F4
MEREE « K[UBEEENRIR ~OIEFIZIRE S D,
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#2.1-1 EEEOEB NI EHEER

No. E4

fRoEy =

7 (%)

EV HR7e
7
(%)

EV #40
£ (%)

BRIy

1 Voat

2.0

5.5

71

Emissions Reduction Plan (ERP) 2030 :

2040 FEFTHLARGE 100%ZEV, 2030 4E[F] 60%, 2026 £E[F 20%,

A 7 TEF & BV BEA~OHMBL4

202284 HMNG SUV, =", Voo 7 v 7 EHmihxig s L, Eilifiks 60,000~
70,000 B+ & Kb (46, 154~53, 846 >k R/L) F TO KA ZEV HAPLFE,

TVT 4y o ane7 Xy ZZENMEA O BV EAKE R L T\,

0.4

0.2

263

2021 4F 10 B, HEMKIE 100% T 2 = (k% 2035 £ F TIZ, 2050 4EI2IFZ A kv 7 @ ZEV #E
ZA0%E T D e ERE LT,

HHRRY T 7 TREGOHIRIC IS S BV FIAMEER - REOT e s b~ 8B O MR
& LDV OFEft,

26.7

15.4

183

Development Plan for the NEV Industry (2021-2035):

2025 4= F TIZ NEV OFIG % 20% L F 5, NEV OBUAEEDILRNE E b,

NEV ffiBh% 2022 & CHER U722y, fiBhEIG 2 B ol & T 5, F 7okl o v
BEV 245 L, 2016 LIRS, HRFE 415 BEV OMUREEEREAS 50% 0 L7,

14.6

14. 8

67

Fit-for-55 package (2021 4£ 7 A BA4A)

2030 £EF TIZ 1990 4F L T/NVREL 55%, 232 50%DHEH BB, 2035 4R DL 100% 17 4 35
LT 2%,

At 2020 4F 6 HICHER Lo KRB 2 2 QR O—8g & LT, EVFREA 7 7 O
CEMPATICESZE 0 Y TRER L LT, BREBEORIEEED AR,

ARA 2 AfEE (4T3 WK RAVOEBEIE 425, MOVES 111 O—BE LTEV A ko T 4
T eIl T AIHETHENLTWVD,

B2 = 7 1% 2021 4F 94
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#2.1-2 FEEOEB NI EHEER

No. | E4 KBS = | BV IR5E | BV 890 | BOR b E v 2
7 (%) v T | (%)
(%)

5 |A4VF 4.2 0.4 223 EXHBE (HEV &) O K &MEOEHE FAME 1T A% — A
2022 FED 5 2024 4 3 AR E CIERE SNz, BEI A 7 OEALER4 % 50%8%4 L. (INR)
15,000 (USD 203) /kWhizh|E EF, EIRABEAEHD 20%00 6 40% F THEM, BUFE
T30 R OER) 3 mHEAZ A,

6 A A 6 1 43 2030 FREFENE (2020 A% 3 HHEFER) 1TiE, TXCoORE (BEXEETe) @ Well-to-Wheel
i*wﬁ—%$7fm~%ﬁ€ihéo
2021 AE 11 H |, 2021 FEERITE TH T e—mobility |2 375 &M (31& 4,200 5K Rv) & & k.
ZEV 4#iBh4 & LT 250 f&1 (2% 2800 5 K/V), SRV IIKEA 7 712K THINLD,

T | wE 2 7 117 2021 4E7 B Hi7= 72 BV AHBh &I B A A
BN AG DT O OB HMERE , MUBTERRE, MR IEE D s b S, 2022 42121 5, 500 )7
U4 (4,807 Rv) LAFOHIZRE L., 8,500 574 (7,400 5 Kv) LATF CTlE. fiBhé
50%8. MBI HIFE T 2025 4F E TIER SN TV 5

8 gk 2.4 16.3 |80 EV HA~OMiBh4 1T 2021 4F 12 A5 & T

ZEV B2t A A4 A 2, 500 £ 705 1,500 £ (3, 571875 2, 143$) . FFRAHA&1Z 35, 000 £ 7>
5 32,000 £ 125 & Fif,

ZEV #: I EDOREARL U — 2 Z5E H S 5 B S

BEV OB % 2021/22 4EIZ 1%, 2022/23 4EIZ 2% & L 2024/25 4 F Tk, (2021-2023 4F
ICE BTl 20%)

BR5ES = T 1% 2021 AEFHE
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#2.1-3 FEEOEB/ I EHEER

No. | E4 IRFEY = | EV BRE | BV 880 | BUR b 7
7 (%) v T | (%)
(%)
9 KE 17.8 4.2 114 2021 4F 8 H KHEfES :

EREBEIEZ 2030 E(/IMUHERGEEED 50%% EV (25 &0 D WIOHH B2 R E,
Safer, Affordable Fuel-Efficient Act ZHt0 4 L7z,
2023-2026 4 GHG HFH 8T 5L 7 -

A 5~10% OFEH EHIH A ZK,
2024-2026 4 CAFE:

8-10%DRE 17 sk b b,
Za—I =7 MNTO/NRIEHEIRGEZ 2035 £ TIZ 100% eI vy rar&T5,
AV 7 =T 2022 4 1 AIZ EV BEMR & LT 61 (BoK RV A4REE, AR IIBAEE
br, #REA 77, BEEMHBICELLEL,

R7E > = 7 1% 2021 HEFEHE
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2.2 BEYPE - KEVEOHEHER
-+ 2021 HEZIE, 16 HIE 34 (OB - KBIE (M/HDV) BOEHREROK 5% FHY)
N TZa—r s RS54 T7 « by« B 35Xy =07 ns I L~DXEF
%\mmﬁﬁzmmﬁw>wvb?y&-ﬂx%EW%E%%%mﬁékw@%ﬁ
B DR E e VAR DOER R E AT 2 R L R 2 TEELZ LD L,

BE) N T v 7 ~OHiBh4 - I LV filik - wBhEIS 2N R S, (T

X 2.4 ¥EE - HIRIZBITS ZEV T v 7 ~OEAMB4E L B (2021 £F)

New York (US state)

California (US state)

Noarth America

Quebec (Canadian province)

British Columbia {Canadian province)

Spain

France

Netherands

Sweden

Europe

Austria
Poland
United Kingdom

Italy

China

400 00D 500 00O
usD

g
g

100 000 200 000

=}

O Subsidy B Typical purchase price

IEA. All nghts reserved
Motes: Heavy-duty freight vehicles in this figure are those classified as Class 8 vehicles in the United States and Canada, and N3 vehicles in European countries. For China, we
assume that heavy-duty tractor-trailers as defined in ICCT (2021) are equivalent. For regions other than China and the Netherlands, the estimated typical purchase price from ICCT
{2022). The subsidy and typical retail price for China is calculated based on CCT {20211 Chlna h:zs paused subsidies for FCEVS and is de\re%plng a new incentive measure.
Sources: IEA analysis based on: ICCT (2022). ICCT (2021) Sweden; Pola lands; New York: Quebec: California; h Columbia: Austria; United
Kingdom.

34 Supporting countries: Austria, Canada, Chile, Denmark, Finland, Luxembourg, Netherlands, New Zealand,
Norway, Scotland, Switzerland, Turkey, United Kingdom, Uruguay and Wales.

35 CEM Drive to Zero program and campaign

https://globaldrivetozero.org/about/program/ (& 2022/7/13)
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#2.2-1 FEEOEBH P - KAUBEHER

No. | EH4 H | BEE | Bk y s
(%)
1 J1 A |35 2030 | BOURFIE 2040 4E 100%ZEV AL BAE D% E 2 HiE LT\ 5,
M/HDV BEAA 2T 47« 07T LI 5415 BT XA S (421 55 $). KFE LT v 7 FEiE
TaYxes MZ3,380 T H$ (2,600 7%),
KL ZEV ~DOFIEL G r 7 D PUERPER
2020 £ 5 2023 4EE T 100%. FALAEITEEE SN D,
o -=Ivvar bV FES
27 f& 5000 A F4$ (21 1F 2000 7 $) ALZEHEREROAR 7 — VAR ZA~DOEEZ AR, 5% 5F
MT500E5NDETrTI v a  NAEBATSL I EEAK,
TVT 4y va s aaET7M, Xy 7N MHDV ZEV EAD 7= OBh4AH v
2 TV A H AT | 2035 [EZ EV Bk (2022 4 1 H HIE) :
B | AR FHREE & 7 > 7 R OFFES 238 iR 5200 100%% 2045 4% TIZ EVAL3 2 BEE,
(/xR HHERY > F7 A TIETTIZ 800 B DER/NANEA I, 4#%K 1000 B2NBIEA I D TiE,
A Enel X, BYD Chile., TV ONMLAZBHEEIDEE 2+ TdH % BYD Chile. Da TR L — 3 /IT X
—. E HEVTRY /7 RRMEEILTEY, 120 ATHDOREBEAT — 3 VINEE 1L, 483 BDBEZX/NA
ax 7 PEANZIND TIE,
=)
» i 58
=)
100%
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*2.22 FEEOEH P - KAUBEHER

No. | EH4 HAZE (%) HIEE |BUR M E v
3 HE ANIZZIEE | 20256 | ZEEBIC LA 14 k7Y — A EFHENCIE AT ARSI ST b,
B8 (LDV & 2020 4EIZ VI—a FEHESREFEAIN TN D
INAETR) %%$7ﬂ;iﬁtﬁ%ﬁX%ﬁW%ﬁﬁﬂéﬂé%ﬁo
D 2%, h HR - R ZEV O ABE 3R (2020 ARAZR)
7 v 7D PREVEMBLORSE « FIE7 0V =7 b (2021 035 4 4R« dbag « Kt - wdbd. b, AHE
20% RGN & L CRGRT A
L@\ B JAHOHIRBOE TIE, 2025 £ E TICH B N ZDZILEI 96%. 45%. 100% % NEV
W29 50 BENREINTWVWD,
4 EU 7 ) — BENHEfES:

SHEOFEIZBIT L7 ) — 2 BEEOE A B O E 2 BN GE [E~FE T,

Eurovignette ¥§4 *":

2022 F£ 4 A OYGETIC . KRB ZEV O TR RIEIZE5 ]9 2 i B 2 A,

Z 5 & : Zero Emissions Trucks Purchase Grant 202245 H2>6 ZEV 7 v 7 BEA~DBIRL
% FE i,

T4 TR AV =T A=A T | AL UHETHNA, T v 7O ZEVARIZH LT
BRI D 8 5,

36 FHIZ I o R HE O AL YE

https://theicct.org/publication/chinas-stage-vi-emissions-standard-for-heavy-duty-vehicles-final-rule/#:%7E:text=China%20VI-

b%20will%20take,China%20t0%20meet%20the%20standard (ZFR  2022/7/13)

37

https://www.europarl.europa.eu/legislative-train/theme-resilient-energy-union-with-a-climate-change-policy/file-jd-eurovignette-directive-revision (ZSBE 2022/7/13)
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* 2.2-3 FEEOEH P - KAUBEHER

No. | [E4 HEE (%) AR | BUR M E > 7

5 A K Grand Challenge Initiative:
A =FT7FT7OHNE, FTEOEN, FHEOMRME, TEH T TOT nt ADEHELTH D,
E&= ¥ TH D Convergence Energy Services Limited 1% 5,500 BLA EOER/NADFH
EEZHELTWD,
AFLIZ 350 {8 ~550 fi1 > R/LE— (41& 7500 H'$) AFIAEN DA, FHEREHIFIBLIRAR
EL7poTND,

6 /v 7 | HDV100% 2030 | HAFERAFT T, mBhedl 2 BN £OERITHV ~D 1~ H7z v K 200€ (2378)

e FRRE S 2 T5% DIREBLRFET BN D,
7 > 7 50%
7 o= The National Bus Strategy for England (2021 # 3 H):

2025 - FE TIZ 4000 OB I NADE AL, 202243 HIZIX 28 £ (2% 8600 /7§)
DE&Z, 202 FEETICP R vig U ARRTHRET S 2 L E28HK,

2035 FEFE T/ Vv o T4 —BALRT v 7 2040 FFETIZKRMNZ v 7 (26 hv
Ul) oFsikiezBELETH2 a2 B BT,

TITA v NT w7 B4

16,000 — 25,000 £ ( 22 857 — 35 714$) D ARG N B E N5,

2 Ry 2034 FEE TICT R TOAINANRE Yoo (LT 2 BIEZET D
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*2.2-4 FEEOEH P - KAUBEHER

No.

4

H A (%)

B

Bk ey 7

K

KENEFEFIL, 2ROBTHED AT — VAR ALK A OBEELICHT, 75 & KLo
B RE L, RPEM T A7 2 77 AD—EB & LT, BB ZADOERILD DIz
D7 T T AL, 5 FEMTAEE 55 B RAREID B THN, ZO—E8IL ZEV 127
SINDTE,

KRB TIL 2022 3 A, KB N T v 7 (2027 FET A0 D) OFEMEFYE (NOx)
DT 70 FEHE (2045 4 F TLT NOx HEH &% A7-61%HIR) 2222 L. 2022 AENIZ KR E
HELTWA,

TN T FN=T WV —2 b T w7 B ZEV OfRARIRGE B2 HE, 2021 4El2i%, ==
—gI—=7M, TR M, AN, ma—T =D, v TFa—k v VHNRE
iR
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2.3 KREA 7T OHER
EVEBAZEED D12 DITIL, TBEA > 7 T ~ORBIEREE . BUFIC X 2 5HE & B
B 72 R e VBRI DAk (BUMHERE, BBttt BV EES | RERA — I —%)
MOFERKETH Y, LT U > FERi~OT 7B 24, @RS HA
HHOHM, A7 7R AT LB,
BEBFD EV A 7 T OZRIZKT 2B H1THEA THY | BEFEADIRI G £
72% (FIX)

2.5 DNEREA V7 TRIE~DOLHELOBNRN. (BEIRHAE1 BY470 ., 2021 4)

United Kingdom

Sweden

>10%

Germany

France

EV sales share (2021)

§ Canada

W

= United States

o

=

&N Korea
EL—

e Japan

u India ]

0 2 4 6 8 10 12 14 16 18

Total funding available (USD) per LDV stock per year

IEA. All rights reserved.

Notes: Funding shown reflects financing for all types of publicly available ZEV charging infrastructure that is currently available in select countries up fo an announcement date of May
2022. Total funding amounts are based on total annual charging infrastructure budget announcements and programs which is then divided by the number of years the funding or
programme is active. Annualised funding is then divided by the total LDV stock in 2021

Sources: |EA analysis based on: United Kingdom. Germany; Sweden; France: United States; Canada. Korea: India; Japan.
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#2.3-1 TEEOREA 7 T HER

No. | E4 | EV AT — | BRI NE v
i 38 E!\/i 39
1 | H |20 0.53 PeoxIvigrifr75:
A 2027 FETO 5 HHFHE, 6% 8000 T4 $ (523005 %) BITS EAFHF$ (3 (& 8400

$) OFHE., BEMEIZS FAT—a v DOEVREEAT—a V EOKEAT— 9 1,
TVT 4 va s ag BT M the Clean BC Roadmap to 2030 (23T 2030 £ Tl 1 TTREOAIFE
BWAT—a VEREBETDHEND BHIEZET, 100 hFT4$ (769,0008) OFHEZG L,
ZofM, Ty 7N, XA TIN(0 T XS (384,6158)) . A F U AM (9100 A FH$ (7000
T $) )THEV BEBRMREO-DOTEEKRFELTCND

2 | hE |7 4 REN, HRAEKOEV EA 7 T#HEA L. %$T4/Fﬁim$%m%ﬁ®1mﬁ7%uhéﬁo

TW5, BbRo—8ELE LT, %%ﬁﬂjﬁIwﬁ$4/77#~t2%%®t®@ﬁ45/2ﬂﬂié
. %®$T20wﬁAuL®W®ﬁ EA 27 T8 & 2025 A2 F TITEHIER D 60~80% (Higiz
RIS [CAREERERETHZENROLNTNS, ﬁ%fiﬂﬁ%ﬁf4/b@m%uiﬁfﬁ
%&Lﬁhm%énfwéoﬁﬁiﬁﬁﬁﬁ® RiE L & BT, BT & B OFRER Y T — 7 DEEE,
RFDOA T F oA EHkFGEOmEE Z2HEEL T\ 5D,

EZRGEEZES LEZ= VX —EF EV BEA 7 7 OFrE) 1L, [ —E2XRFEDO S 6722
LUEICET O R ZREL, WHELZEMOBEE LML L, G5 ToOV— v A GE & Es) U 72 E =
B EEZ NI T 5720 B ~OMBh & & B L, FoERM OEELBHFE 217 5 H#tar LT,

2021 47 10 H, PEENM LA L PEZE - HFREhE 1L, Ny 7V =W o < fay eI 5% 11
EHCRAME L. 1,000 HETON TV —RWAT— 3 U ERRTDHE EHITNy T U =SB ATRE/ R H
Mz 10 TR EAEET L Z EZHEEE LTS,

g, EBE, ISVE, ML BRPEZR O 14 WEHEITIX, BV O BAEE, #iBh4. o0k BAE, HiBha.
FFREA 7 TR A~OEL B HAENE D IAEFNTND

B 1 2F—3 g 4720 DEVEHK

3 3 HE 1000

BYUZYDAT— a3 UK
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#2.3-2 TEEOREA 7 T HER

No. | E4 | EV AT — | BRI NE v
éﬁ 40 3 :/é 41

3 EU 14 1.1 The Sustainable and Smart Mobility Strategy:
2025 £ £ TIZ 100 HH:, 2030 FEE TIZ 300 T EDOFKERA » FARETHZLAAELT S,
Fit-for-55 X/ —yO—E L LT 2021 F 7 A, BINEESIT, UBBREH > 7 Z15) 2 U
BhA 7 ZHA ICEET D 2L E2RE, AFANICBW TN BEV 1 BICR LT kW ofh, /M
PHEV CiX 0.66kW OFEEAT — 3 VORENRD LD, Tz, BRMNERZ@EME (TEN-T) 72 & D FE
BERIZBWTH, 2025 4£FETIZ TEN-T X U —27 @ 60km Z &I(ZH 77 1,400kW LA E (H 77 350kW %
1 BLLE). 2030 AEE TICHA 3,500kW DL E () 350kW %2 2 BLLLE),
W) O T 3L X —MEREFE S
EEHEY . FFEEICHKE 1| SORERA > F2RBETL28EMT2%ET L, BARET LD
DT Vr—7 LOFRELAHEE Lz,
FAEMRET AL —R4E 11 :
2030 4 F Tl BB OREZ R AT AEEZ 13% AT 2 2 &2 BIE L35, FHAEMRETZRLXY—E
KOMFEEN, HWEE B EINDIEFBNNH LTI LYy hEREAREET 5,

4 A |32 0.02 the FAME II programme:

N 25 DI THI 2,900 D FEAT — a 2T 572 DITHiB4 (100 BA > Kve—, 148 3,500 /7$)

ZiEft

A > FERETIE, EERVO 40~60kn T & IZ BV BEAT —¥ 3 Y 2ixiE L, 2023 4% TIZ[EH 35, 000~
40, 000km % 71 /3—9"% Z & & AIRICH T 7=,

2022 % 1 H, BHEITEY REA 7 TZICHTDHA R4 2% E L, HFlkEf, TR HICEIT 5
WHABET NVOEAN, 7V v FEROA T Y 2—)b, BREHEO BIREES 2 HE L,

N1 RT—va YD EVER

4 EHE 1000 BY4/7-D DAT— g U
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#2.3-3 TEEORKREA v 7 T HER

No. | E4%

EV
¥ 12

AT
N

BRRE Y

12

0.4

2030 FEFE TIZ 15 FBEDEV FERA v N+ 5 BEL T, BV HEE T 'f: % 375 (B (3 1& 4, 200 77
$) ©H B, 125(EM (145 1,400 %) 1%, EVREAT— 3 » EKFERHE —a VOFRRIZTETH
na,

FE[ENT 2022 RSB ANT 2 T HE A 2021 E0 24 (BEEE v 4 05 740 (HEEEE 7 4 > (2100 J7$70
5 6500 17$) ~ELIZIE 3MFICHB L7z, RERBRICXT 288 2021 £ 45 E 7+ > (390 7$)
MB 3T0fEY 4> (3200 $) IZHIM L7, ZOBEEHFEICLD, v v a rRO0ALFTERA > M3 2022
£ 8,000 2> 5 30, 000 (ZHINT 2 FiAZ L 7p o> T D,

15

0.16

BUE, 1,500 b E Y OAILFEAT — a U NFET 2, EFEKEHHHEBERZE BRI 2030 £F TIZA
ﬁa‘ﬁm” 12,000 &, FBENVSA 7 Ny T U —AZHaR T —3 9 > 1,450 LA B, AR B4 50kn = &

21,000 ZELL BRRE S 5 Z & ZFHE LTV D, EHFEEATLEGAT 1X, N TORPRIZEV KEAT —2 =
/%%&ﬁéﬁﬁf%w FBIE A — 5 — 6 f & SR TR A 7 — 2 v AR TE DT 7Y R L
7o

21

1.0

EVFEA 7 7 OFfiEa L LT, 2020 fFLIRE 16 2 £ (23 {HS) AHFIV ¥ THIL, < OBSHRAF
— LA, EEDRFEYINTWD, TOMICEFHREE LTiE, 5L (T8 1,400 77$) O BV R4
R0, 2022-2023 A 2000 TR K (2900 K Rv) 2L, SEHEEEG O RVWMERICAIFTEE 2 TRt
% On-Street Residential Charge point Scheme 73% 5,

2 1 27— 9 Y720 DEVEH

4 FHE 1000 B4/ DAT— g U

64




#2.3-4 TEEOREA 7 T HER

No. | E4 | EV AT — | BRI NE v
i &
9 KIE | 18 0. 47 The Infrastructure Investment and Jobs Act:

2021 4R 11 AR, ENA V7 T 7 53— L7707 T A~50E$01E 0 4 Tohh b,

Vehicle Charging Action Plan:

ZNETEY BEA v 7 T ~DOFEND IR Do T B~ T 25 (E$0NE D ¥ THND,
BELOHIED BV £BAT—varRNRESNTEY, 50 HE0OEANBELET WD, Eikg s
Y7 —=UIZEY 5B HEOEANEFE STV D,

ML~V TIX, Y 7V =T IR FEEZE RN, BRI LT, EVABEBAT —Y a3 VIZEET S
A v 7 T O A2 BT 2 HHHANA AR L, ZOFE28ENCL Y EVEBRAT —2 a v ORESE
% 25%HI T 5 Z EMMATREIC 72D & LTV 5D,

“ 1 2F— 9 Y720 DEVEH

45 FHE 1000 B4/ DAT— g U
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2,4 FERMHBIORESR ELEICKITHER

T7Uh

(1) 7 7Uh
M7 Z7VHBET7T 708 BV iliGaEY) — KL TW5b, 2013 FIZE. S 7 uYilo
eMobility Programme |24V . HAfBA%E, EiE7mn =7 MEEE L TW5, 2021
FIZAR SN H =N X — OB RITEHT 2 7Y — =/ X— 4612 T =R /L%
— BT DML O 5] & T & BB O, %anﬁmumﬁmﬁ% EDBUR
BRRENTND, BIE, £ 300 DALFEBAT— a3 U R’d 503, FElEREC
ZRONTEY, 7 — M Tlix, BUFIZREE 2 % — k%ﬁb EV /5 FE A
T a Y EIEKRTLHIEEBRET RIS TS,

(2) T H
VT U HIE BV REBA T TICHERRREEER 9 BSCIERT O ER S D &
L. 2021 4 A, E 2@ X BV #EtE A~ 7288 2 56 %, fasko—o> L LT,
FEAT — a VEESIEOEANFLE 15%EET L 2 EARELTND,

(3) =7
BURFI. 2030 4 F TIZIEHRE Y C 002 #5346 1 b HIlie B AR 2 2R3 2 729, BEV
(10 AV LLE) BEBlos] & T (20%0 5 10%) OffFEt, 2025 4 F TIZHAE O
xR HEBNHEICT 2 &V BENSBEINTND, 2022F 1 H, Av=z—FT &
=T OEFAEFE RO (IHHEA A ERR) BT 7 U I THID CkGE - fiESh/-E
RN ADMRGE & BIG LTz,

(4) =7 bk
TV R TIE 2013 AELARER T B B R A DSELH ST TV D A3 3 AR EV i
AT 100% BB GRS D Z & &ipodz, FHEHTH TERNNAD/ M ay 7
V7 NHBEITH, BUFIZHE O Foton Motors & WpZE L. 45%LL EDEFEES &L T
[fl 500 B DELRNAZEFET H/3— M —» T a2fRE LT,

W7 VT

(1) ~RJFA
N FATIHEV OFEPENLTHD2, EFFHEIZIZE O%XEED 52 &
ﬁéﬂfﬁ@\ﬁﬁm2w2¢3ﬂﬁ%2%7%2HifﬁV@§ﬁﬂ%tn;\%h
IR IIHER LD 50% & 2 B Z il Lz,

(2) £ Fxv7
BURFIE 2030 D A |k 7 _X— 2T EV EHH A 200 TH, EV 31 27 % 1300 TH &
THHEEZBIT TS, £72. 2050 FE TITHHERITEZ T XTEV &35 #0135
RINTND,

YT T7VA HHPEHEBSJIE  AUTO GREEN PAPER
http://www.thedtic.gov.za/wp-content/uploads/EV_Green Paper.pdf (ZH#R  2022/7/13)
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(3)

(4)

P K

HEV & ZEV IZiX. Low—Carbon Emission Vehicle Program4 723 XL, ¥imfi D&
BEOA T 4 TR TV S, BT, ERE O FETT 4 —E L
NAZBRNACEE WL 5 Z L2 HIE L7z The DAMRI E-Bus Project4873 Fi
INTHY, HEOBEILEZHEEL TV D,

7 A

BURFIZ EV S Y 77— % 2022 42 2 HIC3ER L, EVEEAMMES, EMAEIIS U
MBI, Wi BLOMEE (2025 4FE T) . EV i ABIBIORE (2023 4 E T) H 3 E i &
NTW5, £72, BUF & WHEERR Lz 2025 £ % CICENREZBIMET D EV & 5
WEBEIASA 7 DA =T — T T EEHE LR T O TWD,

~ L =7

BRFIX 2021 42 10 H, the Low Carbon Mobility Blueprint of Malaysia 49% %
F L. 2022 F=FHO BV KAedER 50 & LT, EWNALCTO BEV ORi4: % 2FE R
Br& L. A BEV ORABLL O sh Bl D5k, EERL S 2R, EV REAT — 3
Y OPFSPEBREEPRINL TV D,

FUITFEKICBWTEV#iSRE2 U —RLTW5,

(1)

(2)

=g IS

2021 45 7 HITARRENTZan BT 2099 13, = RAX—&IROR 2R %
RETHZEEZENELTEY, FEIcESE, il rLX¥—41X EV £EHE
TNTHRE L T2 F—{HEBLO 20%50 k4380 TV 2,

AT H N8 BYD X° Transdev & W\ o 722 L T A HiAE L. #9260 BDOEX/NAN
HEHINTEY, 2022 41213 1,485 BDOEXNAEAZHIEL TV 5,

aXHA YT

BUM I 2018 I XA DORIE & SR O 7 O DL A HlE L EV OB #LEE A< BEV
M ONFCEV OFT A #H ~O BB, P A Bl bRE OB R 2 Eli L T 5 28 2022 4
RICHIIR 2 R D720, BET A~ TGt 217 - T b,

2019 4R EF MWK R E @msﬂmmY?@\Z%OﬁﬂmI#W)EF%Vréh/10@@3
RFALSNAD H 5 3 DILIEREHPT B L, AL @RI & LDV 2 ZEV I2HR
g5, EYEEOBr oI v a MEREEND, 2021 FITIE RA Y B EHFIE S
N3 BEDERNAZLDFEIET r Y = 7 SR FEfE STz,

47 https://jdih kemenkeu.go.id/fullText/2019/73TAHUN2019PP.pdf (&M  2022/7/13)
4 https://www.adb.org/projects/54456-001/main (& 2022/7/13)

49 https://www kasa.gov my/resources/alam-sekitar/Low-Carbon-Mobility-Blueprint-2021-2030/16/ (23 Jiict

2022/7/13)
50 https://www mof.gov.my/portal/en/news/press-citations/budget-2022-ev-gets-boost-from-exemption-of-various-

taxes

(B 2022/7/13)
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(3) Global E-Mobility Programme5l
7su—s)VE-ER YT 4 - a7 AT TEFTREO EVBITEA S ET 5 e S
TLTHY, WEREREE 7 7 v U7« (GEF) %, —EHM M r—oFEHEIZL S 54
Mo7n 77 5Thd, TVTHBHRIT. B hr -~ VA - 2Y—F BRMER
BAZSERAT, EFS— L —REE, [ENEBREEGIE, S EBUN 23102 < Oflik)s
LTHEY, 50 2ERY 265, £D 5 27 HEMN GEF b HEMiREE 7y
DT DB ST & 5T TV D,
3E EVEERORZE
3.1 BREBHE (=17 bue®bUT4) ODBE
AREETIX, 2030 FF TILERRBELDOW DD U A% BT 2,
® Stated Policies T U A%, & [EDEEAFER MK & S e,
® Announced Pledges ¥V A%, KEEFFHIEN, X CTEMKINHHEE,
® xvbr¥r-:FUA (Net Zero Scenario) IE. 2050 FEE TIZ R v P BB EMRT
T DL LS ER RTRE R BLEIRY > T U A
(GRA. BEFaHE)
Stated Policies v+ VU A
(—#m/ =ZdmZabR<) OEV A kw753, 2021 0] 1800 T HE M5 2030 4= F TITHEH 30%
P EOMONT 2 BEHE TRMIZILR, 2030 FFEV A R v 7 =713 10% % 5D b, EV IR
FeEHuE, 2025 E 2 13%., 2030 4EIZ 20%iBITHYS T 5,
Announced Pledges >V %
BOR ARz BA 2 BAR, 2030 4£12 2. TfEHRLLE, BV A by 7 =703 M4NTET D (i
B/ =B AR <), 2030 FEITIFARGE Y = TIE 33%ITET D,
T hEaF U A
2030 ZA by 7 BB EBEU L EVA Ry 7 v =T IH 20%I2ET D, 2030 4RO EV ilGER
1% 6,500 TELA L, RGBT = T IE 60%L < IZET D,
(BE)/R)
RN, CiE - iR AR LBE 2 FHICKREREVITIS CTH L, PAHEOEEML
DIF & A ETTHHTE O NS AIRE SN TN 5, A AN IE, RHEE, RERHEAREWZD
BEN L N— RV E,
(BEINT v 7)
BE, 6 H5 THULEODBEBR N7 v 7 BPB@L WD, BX N7 v 7 OBGEREIZE S 5 E
BITIERIT/INEZ VDS, 2030 EFE TIZ T%ICE T EHTS (Stated Policies VU A4,
Announced Pledges > 7 U A TiX 10%., *rv hEa U ATIE, $125%), b7 v 7 NE
B OBOR LB DI > T D,

SI https://www.thegef.org/newsroom/press-releases/un-led-partnership-accelerate-electric-mobility-shift-27-countries
(B 2022/7/13)
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(Cw - =Hw)

T L - =i L LR A OB TIRBE SR 2D | BB N S 2Ny T U — TR e o L

MEZTHY, KKEA 7 7 OEMIZET MBS D720, 2021 FRITHRFE S = 7 A% 20%% 8

2% (AMy 7= T X 6%, e/ =X, KR EVEmZR5 & PRSI, Stated

Policies 7 U A CiL, 2021 4£0 1000 575 2030 42 4000 HEIZHIM, IRGES =7

DY EED D, F v hEa U AT 2030 FERIE Y = T 1L 85%IFET D,
(EEHUROWRIL : FEH)

HEO BV & RIEEEDER LT D, INUEHTS T, 2025 FORTEY =7 20% &0 9 B

JF AR ORI 2N Bk D Al REMED B 2, TENTBE, /N A & i+ =i O BB b THAR

ZUV—KRKLTWb, BXNADETNVENZNZ L HD, FEOBZXANADA Ny 7 V=
TIX 10% % x. 2030 FFOER/NADT = T, [Stated Policies > F VU A T 25%LL

. TAnnounced Pledges > 7 U A T35%LLEE 72D, “lgw « =fHHE ClX. 5 5D 1 LL

EREHLINTND, FEIZ, WTNOT T VA TE 2030 FETCINHOMEE Y — R

LT 2 & THlsD,

(EEHUR ORI : BRI)

RPN 0>/ NRL H & TP F o> CO2 HlHH Sl &L 0 RRIN A3 =270 BV S O ML 2 MEFF 35

Z eSS, Stated Policies 27 U A ClE, 2030 4 E CTIZREHMO EV kR5es =7

D3 35%LL . Announced Pledges 3+ U A TiX 50%Z7¢ 5,

(EEHIK DRI : >KEH)

BUEHE T OBREHIHI O TR, BV FREBBI A B VIAATE T4 7 Z1K) | REB/NUHE O &

1%L 5, Stated Policies 7 U A TlE, 2030 4RI FEE NUHEOARTE S = 7 20%2 F.,

Announced Pledges ¥ 7 U A Tix 0% HAEZ kT 5, BER/NAMWIE Y = 7 1E Stated

Policies 7V AT 2030 42 30%. Announced Pledges 7V A4 T 40%#BIZET 5,
(EEHURORIL : BA)

TwEL - ZHRE A R < B EV {kiT Stated Policies 7V AT 2030 AEICHRFEY = T D

20%F2E . Announced Pledges > U AT 30%272 5,

(EEHIE ORI : A~ F)

AV RIE Tl O EBELICE R A EWTEB Y, BB g - —dgsoIk7es = 71, 2021 4

D 2% 2030 4E|Z1% Stated Policies vV 4T 50%. Announced Pledges v+ U AT

60% E THINT 5, NAE/NUEOEBARITMES, 2030 KR TIE, Stated Policies

TF VA TENZEN 6%E 12%5Th 5,

3.2 EVRZXNXF—FEICRETEELTRHES

2021 FEDOHFR D EVIZ & 5%ﬁﬁ%giﬁ5mw\W%ﬁ%%ﬁ%%@05%uToé%\

EV IZAEIZE L L., 2030 50 EV EHFET L. [Stated Policies > U A THJ 780TWh.
mmmePmk%v+U¢J?1wmwuiméﬁé&%WéM5omw$iﬁ’
EV OB NFTEEIL, WU A THRORKEITEEDO VR EH 2% %2 5D 5, BIRMIC
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EOTEVIIFETETHEERERL Y, ©— 2 ENFECERLERE~ORE L EE/ MR
FIEEEE 2D, EERFEE A~ — M EE (E“—7i%\ﬁ ZHE LWk OB I N-RE)
DIEENPRD CTEETH D, o, REDOFA IV I ERHIIEHTE LA —F v —U%
W22 L bHEITH D,

3.3 HABALTT. HIRBLAXRE

FeMH - P EV X, FEMFREN EFIC /e D AReME EV, BOK T, KEEHFRE L FI
AT 2 HEV KD 50~60%% PrA . FENE 40%Am, 2030 4ERF R T b FKEHFEE
WHEETHD Z Lo, FEEOFESOFRERGHRE. EEGEENTORES 7T
F D 7= D DBOR NS,

ANIEFEEIT, 2021 FEREE THEA 7 T D 10%, 120 HEPMEEFEE, 50 THE I EE IS
T, 2030 f£F TIZ, Stated Policies ¥ U A TiE, 800 KLl LD FE, 500 FHEiT
< DOEHEFEE. Announced Pledges >V A TiZ. 1,000 T HEDEEIEE. 550 HEDER

BAELTHRBELERD, BV OBENEZ 5 E TIIAKRFTEOFEENRN D, B

RSRIT LD NEFERE . B HESC L TS BER S D,
NEFEEDOBFBCR T IS &L > TR STV D, HARIE 2021 4EI2, 2030 EETIZ 15 5
HKOREBEBRA LV MEEFHETHZLEAZBEEL LTWA2D, Announced Pledge >V A0 12
WTDHEFES 1 EHT-DOEV FEF 60 BLLEERD, BARIL, EBEVNLBEO 50
PHEV & TRLTEY ., ZOHETHERMEITD 20, BARITESE KNI A BRI L
TWL EHH 2> T\ A, HEIZ, EEA 750 60%L LA ALFETH A—F 2 B
ZFEG . EEET (R RN WAL RN %%*g%‘LLEﬂ? 50km LANIZER &9 5 H AR
RO TS, A v R E3EERKIRD 40~60kn Z & IZALFELRET 2 HIELZ L TTW
Do

BEINZAR N T v 7 OEMICIE, 1 BT RERKEERENLELEN, KEA T T
DENTZ L 72, NABFHEGFREORIT, BIEDK 65,000 b, 2030 40D Stated
Policies ¥ U A TIXH 60 5 %, Announced Pledges >+ VU AT 75 FHEIZHEINT 5,
WA — MR EOFEA 7 783l F U AL 4 3,500 BUAFIZ & EF 5, — I, BE
BEI5FEFE DL ERS 11T 50kW~100kW | Va#R EFEERRHIT 150kW~500kW & A87E S 41 Tu
Do

WE) N T v 7 OFEMFEIROEIT, BIEDK 7,000 225, 2030 4E121E, Stated Policies
U AT 26 A, Announced Pledges > U 4T 39 5 AL ’imﬁﬂ'é“éo EHE50 7Y A
TH, T v 7 OEITL— MIBWORERA > MUL %I E 0D, RERENKE
<. RN v BBEBRELED 20%% HD 5,

3.4 EVOAMWMEBER XU GHG kHE~DEE

EV K A2 L0 A 2NEA . BURF OBREIBUN AR T %, Z ORI Z & TEEHIC
L DHINTHI D Z ENTERWATREMEN D D, EVIINBR= DU HEL D b 2 f5~4 (%R
MEWNZ & VERE ATMORBUKEDIENA T 5, 2030 4F F TOHFDEV I K& % Stated
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Policies ¥ 7 U A TE x5 & 750 {& K/, Announced Pledges 27~V 4T 900 {& R/L D
BRI O FIREMEDS 8 5, A EBUF I, BRI AR O 2B 2 M 2 72708 B BV 3% K % ki r1c
XET DA E T D MNENDH D,

EV ¥ K & FEEDOWRFIZ LY . GHC PEHEEDRAIT S35, 2030 4D Stated
Policies 7 U AT 460 Mt C02-eq DHIEAFIEE (EV EIHEICLE 9 HEH 280Mt—C02-eq.
ICE HHEH 740Mt—C02-eq & D7), TEAIZL D &, EVD T A 7% A 7 )L GHG HEHI & (Well-
to-Wheel HEHIEIZMNZ ., S EIRDOERECCHEIEFE 2 5 10 Bl B3E & B b % O PR &
Z#E) 1%, ICEE L L TH0%HICcE D L9,

4% EVEBML YIS IAFz—r

4.1 EEBM. FEEY ORFIRIL

BV EEMAETLE 2020 4E)> B f5H4,

EVHY F 7 LA 4B 2021 5 iM%%&ﬁW\WE%TZ%HL&QOKO

BV SESE OO0 —T, T BV OFEEMAREITITIEA 72 < (2021 4% 55kWh/H

i, 2020 4E1X 56kWh) . NT v 7, 4%?0)@@1330“ (65%H) MELRTZ -7z,

HUE Tk, PEOFTEM ORI ERINCRE <, 2021 FOFTFEIXIZIE 2006Wh, AiFLH

140%HE & 72> 7=,

= T NVAEROZEMMN ERIZD., U ERER S HEIN,

EV AZEMIL 3R, =~ 2o U A@Bba v E(NC), VF U L=y 7L

sV TV =7 A(NCA) ., Y U ERER (LFP), = v 7 VA9 % NMC, NCA (X3 B

FED R s, BE 7w 3 E, LRP 1 38E TR Ei o o 77 T iEdk

L7ZHEM 7208 NNC & Ll 2 & 65%-Th%DEREIZ & EF 5,

HIETO LFP RSN L TV D, = v 7L EHH Lan 2 & CHREHMBK O B DO

Bz T W ElTc, Ny T U=y 7 OFNRm EL, #5#T 253Ny T U — 3y

7L LTIMISDORELZHR TE DX IICR->TE L, KT ATRINT 07 2T

—Z o THZ U R —LULDOET IV LFP MEHA SISO TEY ., 5% LFP v =

TN EELLND,
wpiﬁ%%EAE@EWﬁI%TU%4ﬁw:zbﬁ%wkwé%ﬁﬁ%@LWU

YA 7 AR & RN L 2 B b nE e FRED,

HAGHE I DARRE, %EAE%%A®&§TE®%%T\ﬁﬂﬁ@%ﬁﬁ%ﬁﬁ%¢o
LEMFE, Lan LT T4 F = — ViREL, BEREO RV EEBIREE R
JROEET, FD&BMENEE AT T D, U F 7 AT 2021 4EWIEE & Heled 5 &
T (202245 H), /2L M 2%, =v 7 Ab 2fFICEBEL TV 5,

JFEHE B AR O BRI b b, FEMO 3 2 b EFITEEE L ThRn,

JEURH SR MRS 23 B 3 2 T, BEMAGASIE 2021 4F HAK FEB Z T TV D, 2021 4F

DINEFLEHAE T 132USD/kWh T, 2020 4FEE 6%, L 2> LI IRIZATG 2019 £ 5

2020 D 13% L W DR o TS, HEMA —I —03 A& B A L72xyy LFP
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ZHIR L TWND Z L HERD—DEM, 2021 AEDJFE 2 2 b EHRSEES 2 D% 2022
O 2 TEHILIE L Shn Tl 0, 2022 T H 6 EEM M L5 2NIEEIC RS,
ATAELE 15% &0 D TRIS & 5,
(RO HRHI)
UF b BEOEWEABL, RV ET, TABF o, F U, HAKITIZZEOMO R DIEE
(FRU DA wTRXTUL KUFRE), HBAPLORMIIA—ANT VT,
=V ikt BBRERS). 7774 e LThdi, a7, AT X A—ARZ V7T,
AV R ER =y TV ORIEY) ., T0%03 = o FAIEFNE & A A R HL i,
X777 74 F=BmOME, TEPHRAORED 80%, KK THREHIN /M, 4P =7,
T =T BT HE wZTAIIN, = TRy TR,
(R
# S (IS E O S S E O LEL T e X B LA ROS, B ITEERAN, R
BHERIIEALIZET LTV D, Bk 70 LFERNE 5 45T 76% % (56D %, HRHI & SR % W 7
To2ttb 20, FEBEDIZEALIIHFRIZETE2ITH, FEIZ~ 732 7 OO
90%% HHTND, A—A L7 U TIHREITT 5 2RI TR,
(FBEME S ORE)
& Im e B 2R an (B, iR, EME. B L —%) DS Dd, FHomERE
TS EER Z AL D DAFEE D & B O s, K b= v 7 R0Rib = > 7L,
Boi,  FEAEl b oD B3 (2 1T B 2 B T AR S B,
BEim LT D 55%28 7 4+ ((ERKOMFE 6 1) (249,
RS D508 4 #EICE P, PE 6 HTRRD 2/3 251,
BN —F— O b A (4 A, 1 AEEE) I,
(RN TV =Ry 7 DRITE)
BME ORI 2 G TR, ERAeRIERENLE, T34 (CATL, LG Energy Solution,
Panasonic) T 65%% 58 %, CATL. LG Energy Solution, Tesla % FiRSLE T E CTHEEH L
T3,
(EV 85E)
T JE TR RS R AL A AR ST C B B TR S4B, 2021 AR BV BUYE L 6 4L TR O 52%% 5D
L (TAZ, THNIAT—42 BYD D 34T1/3 % 5D5), BYD X 2021 EDRRGE &%
TREEAJITIES LT D
(Y 2—2X)
BEV FHEHIX BV A% LREN D 80%%E A LTV, 2WHA (V=2—R) ORFEENRS S,
Ua— |21, Ny 7 ONfR, T 2—b BLOMERERER. H LUy VLN TO TR
N LN, PHEBHMOBI, 7 A M, 5L TOTROI A RRREL, 25D
I A NEDTTREMWEN S 200 E 5 DI LV,
(Y17 0)
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FeUAe (FEmZ  IRFE RS B ofb@R72 055 . B2Uhe (FEfh 2 Zlbr

L TR T S E %), B A 7LD 3fBENDH S, BILEND Ny T U —ik

BITRL 20 onE < | ine LG4 HAG O LHEZ{T-> T b, HHROF

B Y A 7V EITEM2 05 b, TENYESE LD D, FEO Y YA 7 VEEFITEE

MhBLE FEE LITIEADR], VYA 2 ABBAERTRINLT, Padg Ly hRUF v —R3T

HENSTET, SK A/ RX—T g R ABELROA =277 ¢ 75, ElHEE

PEREREAM 24T\, SK DS fR{EZE A8 Renault & Veolia, Solvay. BMW, Umicore Norhvolt

DAy =T N

*ﬁm%774%:%/ HE O A DR
ZEMO LN TIRECTCHENY 7 I74 F=— &M (3/4 0 EMELE, R0
70%, BB 85%, U F UL, 2L, VT 774 NORBREOBIEYH) ., £oHT
T FRENCEBMA~DOTE N 2 T 5D,
JFEHIERG | BEAICAE © e R IHIT AR 3 RE WV, U F U ADEFEDEHITA —
FZ U7 s b o T0%E o FIE, = v IV OMIERITA B L TWD A R
T RA%, BT 20%, A2 KRRV TILEV TiEdHE W HEH I 720 Class2 D= v
b Ui LTz, HUlkEg /3 SO B2 03 IR IR E 228 bidlifs T & 722
W A=A R Z U T ~OHIFFHIRE WV, A=A T U TI1I) F U LORIERETI D—D72
WD, = by 3oL MIBUER%Y =7 Lo/ 20% 28 & THEMT 2R 7 vy
MRS DL, £iz, %< O%EREOEIFHERE @ < . EHSSE,
APE T OZALIEEIT R, 2030 FEIZIIRRIN & KET 1/4 OAFE LD 5 & T,

(R TIEXBY T T4 TREADEE)

UF UL a9V b TT7T7 74 MAORBETROR, =y /WIRER S H, =7 =

2V NAEFEIESL AL, R BVICHEH S5 Class 1 27390 NI O 20%% 4G, BRINO

FEMAT =y IV EMIE LT D, A=A NT U T BT PR,

4.2 EVEBMY T4 Fx— LEEHER

FEEFIT EV BEORAEY 774 F = — UBEOTIEEZITE I E LTV D
FEBFILEVEEMDOT 7T A4 F = — Uik 2 ERY], FEABEA—F— HEIHEA
PEIZT Tl EBMOSBEWO L, RBRE CHHNTHEELEL Y L LT,
HE S BV 3 @Bt ot iss T 1 (77%) HIAL 2 5O TV D O Tk, Z4vE T 10 LA
FHREERFSAE B A ISR L CE MR TH D, BING BY EEMA~OBEL
REATSTWDR, BRINGD BV TG %G T & B A FERE ) & FF DI I3 Y ORE 23232
%o KEGEFERZEOEIMEZTEN L. BV FEMENAERR A RO TN D, —F,
AV RRTTRLA LV T IEORAIL BV A & EBMAFEICET LTS,
EE b7 OTHIRO BV TiGoNT12h5F 2 BELTRY, EFEMA—T—KFO
Great Wall Motors, Foxconn, CATL. LG Z /L —775 D EV ZEMAEFEIL S ORE 2
DAL Z LTI LTV D,
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(ERABEDL)

T2 EVARES =7 0%, EV&EMAFERET) (2021 42) 0 GWh

2022 4 4 RIZ A T X B, A2 U AIMBURFIE GM L350 EV AERERL S Ik RV 3098 {8
IVDZREAT D IR, FOMA X U A ML LG Energy & Stellantis N.V. DX F % —
DOEEMARE (EPERES 456Wh) 12 400 57 RAEE % F85%,

HE : EVAERES =7 T6%, EV #5EMAERERE ) (2021 4F) 655 GWh

BT OESF 5 DMEFHE (2021-2025) T & HT =1 /L X — B B B4 BF I TME PE 3 AL E AT B,
WHARE BB I A 2B E, TR U AL A U EBMOBBEELZ BIEL TV 5,
b7 & 5 #iiX EV o, B O RE, oG, VYA 7 WAL TEY A—H—
CRMREEE LW L CTAEEILEEE B LTS, £72, 5 MMEFE T BV EEMO Y
YA, FL—H U T ¢ OERELEZ B L TV 5, 2021 4 11 AICI3EEFRIEEE
VFIhAF U BMDY YA 70, FL—HFEVTF A DOHA RTA L REAFLTND,

2022 - 1 HIZIIERFE AV F U LA 4 BRI E O (5 R E BEEDRE IR IN T
W5,

RRINEEG : BV AEPES =7 7%, EV FEh/EEEES) (2021 47) 60 GWh

2022 £ 3 A . European Battery Alliance I3 K[E® US Li-Bridge Alliance & ®D VU F 7 A
A A oEmh, IR E B W 2 J8 5, 2022 R ICHKINE B 213 BU BB S DU ESR
R, BN CTIRGET 2EEMO N —R 7 v N7V > RO/ NESFRNE, HEh, HE)E
NHEDYY A I NFEERELELY ELTND,

AV REVAERET =T 0% EVEEMAERET) (2021 ) 0GWh

SedER B BhEE R~ &R k. T Advanced Chemistry Cell FEh (ACC) IZ & ALD,

ACC DFBBEE, T4 7 A 7 VA EOHEMBIFE~D i,

HA - EVAERES =7 4%, EV & EMERERET) (2021 47) 36 GWh

2021 FE|Z = L B — ARG A UUE, 2020 457 U — U R HRIE 23 B~ D A A FEERR.
2021 4 A, EEMY 7 T4 F = — U WaAlEk, BUFIT 2021 FICHEBEMmAEIZ 9. 1E LY
DA RIE,

WEIE : EVAEPES =7 5%, EV s5fEMAEPERE ) (2021 4F) 41 GWh

K-Battery Blueprint FHlj, ##[E 2% 2030 4E £ CIZ BV EEBM CTHA L7222 FHE2 HIE LG

M, HERA 7 EM A — B —3 4, LG Energy Solution, Samsung SDI, SK Innovation @
T3 RTIAT A, 3fEHLIIANy T Y — A —T—, BREIRENH LT
HEMOBHIEEAT D,

KIE : EVAERES =7 %, EV s5EMAERERE /) (2021 4F) 57 GWh

2021 A KEN O BV BB A ERIVICEE 4 2 K#tE4S (National Blueprint for Lithium
Batteries 2021-2030), #@EMb/Er, Heifr, W@ @ILNERYL,

2021 FF 10 H =X —EHO T )V A ENIFEFTN Li-Bridge 774 7 U A& %%k EN
DER/NN—rF—v v

74



WRT VT EVAEY =7 1%, EVEBEMAFERET) (2021 45) 8.7 GWh

Z A 2030 I ENAERED 30%% EV LT 5 HAR, 2035 4FF TITHHEMRIED 100%% EV L H
%[5 A A Rayong EEC PTIT & F1[E Great Wall Motors @ a A o Ry F ¥ —F T,
K 10 18 RVEEL T 8GWh M A PEHLA, 2024 4E1C 5 5D BV AEFERES), 2030 4E £ TIZ
15 TRieNE BIET,

A2 R 7 02030 R E TSR 60 TE. w2456 T EAEERNOBE A R T 0
= 7 VEROEER  EVARE, BV EEMAEEICK L CEE= Yy 7L O—E R H 2 %
BT, EEEEMAM Indonesia Battery Corporation 25 2021 4E 3 HAIFR K F/L 170 (&
RJL 2030 4% T2 1406Wh ZEM, 2D 5 B 506Wh [ Z#H BT, A > By 7 BT & ailE
LG Group /L EV Y77 A F = — 2 THREE 98 fE KLDAEE LG Group 234 & KR v 7 EHAIC
Hyundai HEhHL0D BV APERLEA/ES  BIELIE 10GWh, F[E D CATL & A > R 7 [E# PT Anela
Tambang U U LA 4 BB 0O T35 2024 FEICBE@ T €., BEERE 50 & KL,

LA TR 72 BV BT O 72 DI B e B TR N

BOBLED D EBEWICTARN T 2 B AN LB L 54,

FEIVLEV EEMOUIRLZE DT, A EIRMEFGRILOBER 2 BV TV D,
F—=AZ T V7 MREROVFTLEE, =y b by T 7 —7 EBMBEEIC T
fem— 54 13 fE5E L, A/ &R BURE I TRIE 41T 20 (B3 RL, 2021 - 12 A Yo
A 2= VAD=v )b, asrb MEFE R U YA 7 I 24 fBZ L,
TF A 2022 D BEETHF X RV 38 {E RAEE, £DHH 15 E NV X afmE
BT T7A4F =—AFIZ T D,
FVU 2 UF U AR ROHEREZN, 7 vy =7 MBI, 2021 4210 ATV
BURFI3RRGT 40 7 b D U 7 AR & ASE,
HE : FEEMY T T A F o— 2 TIMERIRIAL 2 D28, EIHELS T 25% LA F LA LT
720N, [EZR 5 MEFHE TR L < BIRAY TR IR S LWREIEIN, KRR Y F 7 AR
Bz iz Ansd, £ #HIEIL E RIS TELDDLDOVF T A = 7L 2/ k
BT AT DY A TS T AD,
MBS 2020 AEIZRRMNERE T Z A 7 > A (European Raw Materials Alliance) Z A%, J&
IR OB R MEE & BEE 2 B0, 2021 4 11 A A/ RS Critical Materials
Strategy Z R, WHNOEFFEREIIMZ, VA 7 U o 7l FERE BRI
g1 5,
A RRTT BV EBMAERS L 722 BEA2 R, = v ilda ) pE¥E . 2020 48
\Z=y VA A AR 2021 FIIE= v SVE AR T0%AM 0O 85 2563 2 i IR
Z 1t
KIE 2022 43 A, KEBOFIXRBAREZ T, EEO BV EBmilE, VFova =y
T, AN T 774 b, w73y 28UGERT O E BT,
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4.3 EVEEMLAVEROFETH

AR OFT X TOHIK CHEEMTES NI 5, RELOHE O BHREE )30l O kR
TOHETR & RFET e < . 24EI1E & CTABER D OMIMIITTRE, L L. BURHEIR DA PERE /11A)
IR IR R B S L,

EV MO TEEE 2030 4F £ TIZHUED 6 f5ITHIN, FHE O F B THHE ) T 2030 4
DFEFE 2=+ Z &1L FTRE, Announced Pledges 7 U A4 ™ 2030 4F BT EIL 2. 2~3.5
TWh, 47727 U =562 B EIT/ D,

2025 A& TIEHIER| D LE > = 7 AT 2203, 2030 AFITIFEAET D, 2030 FITiX
HEOAFES = TIXBIIED 60%0>5 40%F TR T, KINBBIAED 25% = 7 % 20%FE T D
T KEDOEEY = 7 H 11035 15%TJERT D FiAx,

EV EEMTER ©, 2B TFELHIM,
UF U LR ESEERFET, BUE, BBV, RICEERDIZ=y 7L, an

JU A OB Z TV 5,

BB A PERE ) 1T 150, BEFEO BBV TIGU0E, 1 FI1ZE TE VAENREIZR D,

% Fe LA PER ﬁ%%%@%%\k$ﬁﬁfﬂ%o¢E@I%ﬁﬁﬁk/¢ﬂﬁﬁ%é@

TR < RUERE T HE TR TR,
JECRHIRE TR I VX 232000 5, AR > & AR AEFE OFFRR AT L JEEX T 4 0D
20 FA S 5, PENTEF RKEERICET HDIC 10 FIZERDLHo TN 5D,
T &R E OEFERRIIRICHM 2 BT 5720, BEMOR L e ¥ A T ORRNELIC
EH LTS,
UF LA BRITIRELSFTDE= Y =20 NNC £ 7213 NCA (B2 B T
WEW) NEL ODEVEBIMTHEDNTND, b9 —2iF Y UEREL, BB TRV
ﬁ:x%f¢l%¢u_ﬁm# TN D, il CEAT IR A EAR 2 e T L
LV TFULAF L VF UL Xy NEM, FEET TR CEREE, KR
F%E N7 v 7 bAfikgE T Y U ERER, BLRO=v v UV FUAREENRE &, 2030 FX
U VIR DFTFE NI 2 D724 9,
=y T ARANIL R A LRV, v~ 7R U LB N Y U LA A R
TR U T A A ZIREMBAFEIE CATL 23 F5, 2021 Fpisn b, 2023 FEpgMib 2 B L T
Do VFU LA T BMOEMBEEDONDRE, U BB SOWFREE/ZA, HATE L2VvED
720 BY B SOE & S L~ O 23T & AR,
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2. The value of urgent action on energy efficiency (2022 £ 6 HZ&T))

NATA b
2050 FEF TIZ IFA O3y h¥rx= I v g L (LUF NZE) « & U A &EmlT 57201
X, ZRAX—NREEM 2%8GED O AW E~EEEIELIMNERNH D, £72, =%
NF =R B, ATTEAER. T U2k, EEICBT MBI & ot R HEE
TOMENRDHY . RBEND & ASRMED = 3L X —{HE EOH NI kS 2 FiE
L5,
NZE 27U A Tl, 2030 4% TICEM 95 EJ O T p/L X —{HH 2 4H T, K&
TRV F — TR E A BUHIEL FRFIL AR T D & & biT, PEH B AR 56t BT 5
TENHRRE ML, FTo, FHOWAe E DRI N A A~ AR H A& 20E] LA EEIET 5
Z LT, AR 250 B ADIET BN S T D REIEYL & ] L +HE S 0 N & OETE
ZEIICEET D 2 LN ATREL 72 0 | 2030 4R E T2 72 < & HAERM 6500 8 RV OFRE
M= F—BEO5 & FIFNAREL 72D,
BT T EEDOPERIT KV | EESLEGF OUE, Jik, @A 7 T DR
Y ESFITBV T, 2030 4EE TIZ 1000 5 A ORERASEMNN RAEN S,

TR —FRYE M TR 2 BREA B NETH S EHH
K27V —UTRBEMTHY IRBEHETE D230 F =L, ER~OTX/LF
—fE B R R L RN O =RV X —EHEIE T 52 & TH Y | IEA R R /¥ —
% [FE—0RREH T 570l E 7> T %, TEA D 2050 4-F CTD NZE > U 4 Tid,
TRV F—ZhE(GDP Y72 D D=L — i &) OUGEFRN 2010 42025 2020 0D 2%7H>
5. 2020 D 2030 1L A%~ &5 A RiATe, BGHAOINEIZ L - T, 2030 FFiTH
5= KX —2hFEIE, 2020 F & DL THIZ 5D 1 ~bm LT 52 ERWifFsn D,
NZE > U A O@hZ g~ MmN 72 BUR AT E xR @ < | IR UGEORE IT= xR /L
F—HRIC L > THREPENDI D THLIN, SHOZRLX il TIIREBEIHTH
Do
2021 FEOHEF O = 3L — B 002 HEH I, i ER RKOFMK 26t HMDHK) 366t &
720 2020 SEOWA B Uiz, ZTAUE, 2000 405 2019 AEORICHKI 106t (45%) HE
ML72Z i bDOTHD, ZOM, RO X—2RITHK 4 5D 1 HES 1L,
2019 4E|Z134) 8Gt—C02 DHEMELEEA FEBL L 7=, iU, =X =DM EIZL Y,
PR EOBMOKI 0 2 LT 2 & 2 BT 5,

80



X1 ROz R/LF—EEE Co2 HEH & (2000 ££5> 5 2019 48)

18.4 Gt
+79%

206Gt
-35%

2000 emissions

Additions
2000-2018

Reductions
2000-2018

20189 emissions

B GDP per capita

O Population

B Carbon intensity
(COJTES)

o Energy intensity
(TESI GDP)

TR B RGBA~AT - RERBRELIC LY . BRERE L L BIZ 2030 £F T2 95E]
D= RN F—BE OIS T EE

T L R RYGE AT T BN R B & & F R WAFREHE S F U 4 (STEPS) T
I 2030 4FITIE B TII7R <L ISIINT B ATRENE 2S5,

I, kR —F

K2 BRIV —HBEEROCHBTRERZZXLVE—EE
(2020 £ED> 5 2050 £E, ARBUER T T U A& NIE ¥ F U D HER)

-~ 250
w
200
N
150
= N =
100 NN N
50
2020 2030 2050 2020 2030 2050 2020 2030 2050
50 Buildings Industry Transport

Efficiency and related
avoided energy
demand measures

OOther avoided
energy demand

O Behaviour
O Electrification

m Technical
efficiency

oEnergy demand
NZE

2030 - E TICHIP SN D =X VX —FHD S5 6, I3 00 1 ITHAFIZIED BV
DEAIZ LY . I 20%1TEA. 18%IXV—FRA X v FDIREZ FIF 5%E0ITEIERIC &
HEDOTHY . BYOODK 35D 1 I1TT IV EZ MR T T AF v 70gkD U A 7 L HE s

BN RIC LD b D TH D,

81



EHRTIT, ERRCREY ORBERT ¥ VBEKR
NZE 2 U A TiE, 2030 £ F TRV F—FEN K LD T 5 OI3EEWEMTH
0. 2020 4E D 2030 RIS T, B0 =R F—IHEEPMEABREIRA 7 —Z2EK L
— FRFIZZB L, FAHAOFHCROERZ LY 7V — U 7B~ E R D HERIC K
D 20%LL EAE S D, SEEEFIIARBOR S TV 4 & ORIZB W THIBEN R H K
X< poTND,

X3 20202030 FEIB1 B TR —BEOEL
(AEBEESF VU A& NZE 2 F U F D)

o 60%
2
2
o
&
2
g 40%
o
o
0%
-20%
-40%
Industry Transport Buidings Total energy dermand
m STEPS energy demand 2020-2020 o NZE energy demand 2020-2030 © Difference in energy demand 2030 STEPS and 2030 NZE

TRV —NRYE~OBMARIIIZ LY, Fy PRI LERPEHBIRED 5B 3 550
1 Bb7ZbEND

2020 A= OIERFTI O = R L X —IHEEITH 105 B] THY ., HROBRT F L —HE
BEOR 21%% 5D T\5, NZE >+ U ATk, &b, WREBIE O RN £, THHER
72 8 R =T EHE AT 72 BRI OBGHRAT L D . 2030 4E £ TIZH) 2. 56t DOHEH &
HIS FITRE T 0 . ZAUTIEEESM CHEE L SN D P EDIZIE 80%IFHY T 5,

2020 FITBT HEEM O =R FX—HEEEITK 129 E] THY, RO L ¥ —
BIEPEH R DK 28%% (T2, BALCHAEHEHLZ 5 T B O = R L X — )RR
[ZX D 2030 4 F TITKI 3TE] OHIASFIEE S 725, ZHLiE, BEMIH T 2 LAk
ELHEABEC K 2P EZA) 120 5 AT 2 2 L2220 . B O ERIRIC b
HEk 2,

82



2020 AEDFEEA T R X — B EITH 156 E] ThY . RO 303 —EaEE &
DK 39% % HEHOTWD, FRITHEZRILZ L0 Wz T 2 & T, 2030 £ E TIZ 18 EJ
DT F—HIE, 1.3 6t OPHEZHIRT 5 Z LB ARETH D, T, NZE T U A
231 % 2030 4FFE TOREFEHPIHEHAIES 110K 43%ICHS T 2,

TRXNVE—LLEEEZRE L. FEDZ XX —E&% 2030 F£124 72 < & HEER] 6500 &
KABI& T %
ITENVA %ft@%@{mmw*ﬂriﬂﬁ VAP LIy 5 B [N SN ipA=t YV o
@J%ﬂ&ﬁ}ﬁ%@#&t Ik, AFRBORY TV AT, TRAX—FEN 5% R T 5D
[N S| 18%&%113‘%5 & J:ttix L7236, NZE 27 U ATl 2030 4= F TIZHRTK 95E]
DT RILX —TREHIRN ATRE & 72 D,
2ODYF Y A EMHTDRE OB S BT 5 & ALTIREI O BEE ORI MR E <
THLTWD ZERDh D, ALABREIOTERIREIL, =¥ —222REO b K Ok
BB ~OBOKBIZKE < EIRT 5,

4 BRBHZRIT B 2030 EOBK T XN —FBEOLEK
(AEBESF VU A& NZE 2 F U F D)

. [ [

UU Uuu ﬁmuuugﬁ

energy demand (STEPS vs NZE) EJ

Difference in

O Natural Coal  Electricity Biofuels
gas

Umed Qil Unabated Solid Electricity
natural bDenrgy
gas
Industry

biomass gas = biomass

Oil  Electricity Biofuels Fzmm al Nan ral Electricity O Modern

Total final energy demand Transport Buidings

2030 - E TIZ, K 55E] OAMIHE ZENEET 52 LA TE S, ZHUd. 1 BHY
#9°3,000 J7 /8 LVITHHE L, 2021 SFO 1 27 ONEREROK) 3 fFICHSE T 5, Z OH|
WIZ L0 . BRI S K DA, 54000 (5K K6 1Kk RABROT kL E—a 2 K
BHIE D Z L1275, ZOAHTHEHIRO K5I TERLINIC L 56D TH D,

NZE > U A Cld, 2030 2 2HBHED 2003 EXHBEIZ/RY, HV Vv T4 —F
JVHLADRIR & LTI, Bk e B R E DN BB 2 7z U, AL migRd . 764, B
SR B ORI, HHEREY 7 A MO 2EENRTIT/2 EOITEI S 7 RBRE S LD,
EAREF CTHMIZIRWTHI S LD DI, RIRATATH Y | 2030 4F £ TIZAFEMK 23E] D
HI 2 RAA A TV D, ZauiE, BU S 2021 R & 7 I BEAT 2 0 ZADK 4 (512H7-%

83



#J 650bem (ZFHY T 5,

FRIE, B A2 A A LT =~ ORI ORER, TIZEERMNIT I T 2021
FOFE DA REAREDR) 1.5 5T 25 500 AH b i< DR /0F —FHFE)HI
HSid,

(LL k)

84



3. The Future of Heat Pumps (2022 € 11 A FT|)
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IEA. CCBY 4.0.

Notes: GJ = gigajoules; HDD = heating degree day. HDDs are a standardised measure of heating needs
permitting comparisons across regions. They measure how cold a given location is by comparing actual
temperatures with a standard base temperature. For this analysis, a base temperature of 18 °C is assumed,
while the impact of humidity is also taken into account.
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Note: EMDE = emerging market and developing economies.
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Notes: Heating and cooling refer to areas where HDDs calculated with base temperature 18 °C HDD (18 °C) are greater or equal than 1 000 (°C days) and cooling degree
days (CDDs) calculated with base temperature 10 °C CDD (10 °C) are greater or equal than 1 000 (°C days). For further information on the indicator see IEA (2020a) and
for further information on HDDs and CDDs see IEA (2022b).

W 2 a3 &3 H1FET ST O CHRIEMH S TO DM ORI, 2050 FI2
FIAESNTWD Z ENRRIAEND, 2050 FOEM A kv 7 D T5%FIK & EUIZTTIZ
FAELTEY, BIEOERBETFED 10%30 2 HD TS (K 1.5), LEn>T, BEREO
{bABREHE I O HINBIZ 1E, B DB UUE Je OMRER B FHIT~DEI 0 B 2 L0, Hragist
MO v B —R st E RRET 2 BEGEEN LT L 72 5,

88



X 1.5 [E - il oEEEmL < (2021 £5>5 2050 )

% 150 - SaereeresreREeREarENearEaREsIEeIResREREERESRIREIREaRERRERE 100% 2021-30
% 2031-40
o 0,
g 120 80%  w2041-50
<
S Share of existing
o 0
= 90 60% buildings in 2050
= (right axis)
[0 RTSECT I 40%
30 ceereer l 20%
o -
North America European China Japan and
Union Korea
IEA. CCBY 4.0.

Note: Projected demolition rates in China are assumed lower than current ones.
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- E D5 e N 7L — 2 Rl O A ARERICIE, b — PR AT 5 BOR SR
DR METHY , T LD EENRREINZZ L &Rt L 5 APS Tidke— FAR
VT DEED 2030 FFE TITHK 260068 ~EHIMNT 5,
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2021 5 2030 4T, BRE KON OB RS /1T R T 29% L (STEPS Cix
6% . FD 5 BIFIEEDIZ e — FRVFI2 LB D Th A, 7. KRH A DEEHY|
WK ER5(K1.8),

1.7 H - #HRBOBHIZBITEE— RV TORE
(2021 £, 2030 £ STEPS, APS)

3000 30%

Rest of world
Japan and Korea
M China

2 000  reereersrnsnenisninnenninsninne eneeneeiesee e 20% North America
- M Europe
1500 - """ 15% Share of heat pumps

in global heating

0O it S e I B 10% demand (right axis)
||
500  cerereel et e 5%
== mm
2021 2030 2030
STEPS APS
IEA. CC BY 4.0.

X 1.8 HROBMICKITDRE - GHOTFXLVX—HER
(2021 4F, 2030 4 APS)

Consumption by fuel Change, 2021-2030
@ 80 e Fuels 2 o
Other
Other renewables
0 TR . 0
B Modern bioenergy
M District heat
M Electricit
40 el e ectricity 22
Natural gas
mOil
20 el e e mCoal e, 4
Changes
. M Heat pumps
Othershifts _
2021 2030 Natural  Oil Coal Electricity
gas
IEA. CC BY 4.0.

LA BERE — MR T ~08) 0 B2 38R ONLRFE(LIZRE S ERRL .
FEN D OMBEHHHEZ Z RO - #E%EE O 002 HEHIEIE APS T 2030 421
1.2(G b)) Bk, 28%2h B3 2 (1. 9),

2030 D APS IZBIT H b — bR T OE KL, FEER LOFEEOEY O - 51
~OFE N 2030 4 F TIZ 3 58, 2021 £ RV T 3500 /& KLz B2 (X 1. 10),
ZAUF 2021 TR TR ER PRSI FBEE~OKRKE L IZIZFRETH 5,
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X 1.9 #HROBMIZEITIEE - HED Co2 PkHE
(2021 4, 2030 4 APS)

CO; emissions Reduction by lever, 2021-30
~ 4
o
< I Waste
©
3 M Coal
- Fuel switch to
5 m Oil fffu?rgy heat pumps
efficiency 39%
[ Natural gas 53%

M Electricity and
district heat

Other fuel

2021 2030 switch 8%

APS
1.10 #HROEMIBIT S b — bR F~ORE
(2021 4, 2030 4E STEPS, APS)

= 400 ® Heat pumps

<

c

2 300 ® Required investment in
lg gas boilers if no heat

2 pumps installed

200

100 -

2021 STEPS APS
2030

IEA. CCBY 4.0.

BAELEFL 2 NEVFIAZB T e — bR TOREHK

TR TA AT E TIZ C02 IERE v gk A% 2 2R3 % NZE (Net Zero Emissions by 2050
Scenario) ¥ U A TlL, bB— MR 7T OREIT 2030 4 TITIZIE 3 {5, 2050 £ TIZE
HIZfEHET 2 (X 1. 12),
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X1.12 #HROBEEZSE~OE— FRUCZFORE (2021 4. 2030 4, 2050 4E)

=z 6000 e 60% Share of heat pumps in
© buildings energy use for

O
heating (right axis):
4000 S ........... 40% e 2021
APS
> e NZE
2 000 N . 20%
()
2021 2030 2050
NZE NZE

IEA. CCBY 4.0

1. 3. 2 EU~DHEH
RN ZE B 25 1F 2022 42 5 A 1Z REPowerEU HE 25K L, 1 7 b ObA BB A & %
BIR7e B MEIBE L & T A DA Z 2030 FE L VI L TR TITHZ L2 HIET L LT
Do 77 AAZVT | R—=T 0 FTIHBERSARICE Y b — MR T OMRGEIIEHIC
BEANL TRV, 2021 4L 35%HEMT 200 T AR VIZELTWD (X 1. 13)
%< O EUGEENE — MRV T ~OEREARIE L TR Y (3 1.1), 2022 4% EU 74
EIZ W CTREBRA R BN A E N TV D,

X 1.13 EUEEEICBITBE— FRUFOEAS L IR (2021 4F)

9 2.0 g @ 600 80%
£ €
3 2
B L5 el e B 450 - 60%
B o
c <
5 2
210 --J.. 3 300 - 40%
s 3
=
=
0.5 ool e 150 - 20%
Q > > © c e} o] x wn
EuroPean I = g c 8 S = = B
= S o K
Union © £ o 9] € o
& s 7} 2 = S c =
]
=

Percent growth 2020-2021 (right axis)

IEA. CC BY 4.0.

Sources: |[EA analysis based on EHPA (2022); PORT PC (2022).
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#z1.1 BRMNEEDOe — MR TEABR

E - KRk HiReE B
EU 2030 2022 £E2> 5 2030 £E1Z 3000 J5EEAN
YL — 2030 bE— MRV FRCE DRV —IEEERES 2018 4ED 5 F
75 R 2023 BHRBEEE 270~290 FH &5
KA 2024 R 50 TRERE

2030 ANy 7¥E 600 FELTS

NHY — 2030 b— RV BZRNVE—EEES 2020 4ED 6 %

AEZVT 2030 b— FRVFAREBTRNVE—EEES 2017 4ED 2 %

N—F K 2030 E— MRV AL BRIV —IEEE S 2020 4ED 3 2

A 2030 E— bRV DR NVF—EEES 2020 4ED 6

¥E 2028 £H 60 FREHRE

Sources: European Commission (2022b); France, Ministry of Ecological Transition (2022); Clean Energy Wire
(2022); GOV.UK (2020); Government of Italy (2019); Government of Spain (2019); Toleikyte and Carlsson
(2021).

(W) The Future of Heat Pumps @ Table 1.1 ZF1ER L CT1ERK

1.14 EUDAPSIZBIFAb— bR FORME L XA 2D RBEYIHE
(2021 £E7> 5 2030 4E)

Annual heat pump Natural gas savings
installations from heat pumps
10 v B0 v eeeeeseeseesseeenensennnen 25
2 2 New buildings 5
S = <
5 8 40 § B Existing buildings  ................ .. 20
E § Stock (right axis)
6 30 ssesssessseneend . 15
4 200 e .. 10
2 - 10 e e e 5
2021 2025 2030 2025 2030
IEA. CC BY 4.0.

APS 12 ’M‘T EU & — ko> ZHRGEAEIE 2025 45 % TIT 400 HA. 2030 4% TIC
700 HEELICET 2, ZHICX Y, EOREER N A EEIE 2025 4E12 70 Em?,
2030 4EC 210{%m Hil S aZ e/, Zhude o7 0n O ARED 15%2/% 5
% (K 1.14),

APS {ZH51F B 2050 4F F TORFERIRA ZAHB L~V ~BIFET 5 720121, 2050 £ E T
(Zxy hErZARE§ 59X TOED 2030 4% Tl ;ﬁ‘/\’C@@%’G‘{KE%ﬂm/r Z
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—DHFRE T HMENH S (X 1. 15),

X 1.15 BRINZBITF D HARA T —EIEOEM - BERN
APS TBITABREITAZBEL DX ¥ v 7 (2021 45> 5 2050 4F)

Households using gas boilers

%) @® France
E 200 e .Austr|a,|re|and,Luxembourg ............................................. mGe rmany
] : ® Germany United Kingdom
3 i i @ United Kingdom
< . ® Netherlands France
é : ® United Kingdom Other Europe
S 100 T APS trajectory
Installation bans
@ All buildings
S _ ® New buildings
2021 2030 2040 2050
Additional residential savings required in the APS
2030 Natural gas
2050 , : : i savings

15 30 45 60 bcm

IEA. CCBY 4.0.

Note: Gas boiler installation bans were also introduced in Denmark for new buildings in 2013, in Norway for
all buildings in 2017 and in the Netherlands for new buildings in 2018. In some cases, such as Germany, bans
are not explicit, but rather rely on renewable energy share obligations which cannot be met by gas boilers.

1. 4 EERAe—IRT

PEEME — PRI L SO ARERE <, T 100°CA OARIE 7 v & 2|
FRICHUAR, A, LFEEETRHEN TS (F 1.2), FEETIIEBMAKE L TEARN L
SHRMENTEY, b— MR T ERBROFIET, ZREFHT 20028 & B
(MVR) 251 & B L2 T 5,

200CH# 2 HIREHR Tl BFRTlIE— MR T L0 7t AOBEMBHF L,
] 21X BASF, SABIC KU Linde (FAMEEIOMRDVICESAZMH L TK 850C D
T ABEE L, RICKBIREBIOEM ~DZRT HAT—LT T v —D/3 (1
v N7T U NORBER AR Uiz, HIFERICL Y, M7 22 ATH B — MR 70
AT 5REM L D, KBERE LA T a v D—DIZR DN, b— R 7ROEBEE
L& s 2 &, BRI L DIEPFHARBEDOERICHE IR EEm I X MY 2K
HI 72 BN DME N,

94



1.2 BEFENEEZAL— MRUTEFO®RER L~V

Btz L ~JL (TRL) ZTOtz6l
<80°C TRL 11: B O REMMIBRE N TV BUKE BRE
B TR
1t ERRG
80°C~100°C TRL 10: BZEMD DERF D HED ARELER e s2a
IEFESER I TULARL AR EEEE
e THRE
100°C~140°C TRL8-9: EEERIBICH T OB T7 S )r—>ay BN FrIR
B KH
ez R
140°C~160°C TRL6 -7 1 Fil JEE B~ 13 72 2 iE 7k B B /LT RAN
B&: 5%
% *8

SEETFHER: ARERK

160°C~200°C TRL 8-9: /JMRIE MVR & R 7 s SUBE R3] D75 SESFLER:
i S
BIRRRER

@ TRL4 S MEB~KRERTONAT

>200°C @® TRLATEHOTONIAT TEIELER: BRIOEX

EfFLAIL: @ TRLI~S TRL6~T TRL8~11
JE:MVR = AT EERE. TRLISEFEDTOEAR E—F R TORENICE - TERIBELHD
Sources: Representation using the |EA extended TRLs (IEA, 2020b) based on Maruf et al. (2022).

(A1) The Future of Heat Pump Tablel.2 ZFugR L CTIEAR
X 1.16 APSIZ3IF HIREHBIDOEELABE (2021 455 2030 4F)

5 . . . . . . o2t
2030
0 TN B
L) crveveeenenserensuneseninssensanaseninsasensasaseseniasensasassensnsensasasasensasassnsasesensasensassnesaeaes
DD coreererenenennineseeseneasnens s nsasnsssossnensinssss | essesesesessessssesessssssesesninesel v
Below 60 °C  60-100 °C 100-200 °C 200-400°C  Above 400 °C
IEA. CC BY 4.0.

L AL LR TED 3 SORERITFEER v — MRV 7 A RERLC BB 5 femhipE 2
THU . b— FEVTOEAC LY TRl B R Ok A I AT R
Thb, 3ODEEDOEGEEDK 30%IBED Lt — MR THEN TS AIRETH D, =
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NS DFEZIZIBT HAKIEINEH O KA T AEE &%, 2021 4 600 Em® TH Y . ERINT
EHEAE G D — MR 7% £ 3000 OFEICHEHATRETH S (1 1. 17),

X 1.17 BRINCB T DIBELABOEERATAB IO 2 RBOEFE,
b — ARV T OREFEENE (2019 )

bcm
10 20 30

Chemical industry _
Food industry - )

500 1000 1500

Process heat (PJ)
>200 °C Heat pump not feasible <200 °C Part not replaceable by heat pump
W <200 °C Part replaceable by heat pump ® Industry gas demand (top axis)
IEA. CC BY 4.0.

Notes: PJ = petajoules. Europe = European Union and the United Kingdom.

Sources: IEA analysis based on European Commission (2016) and Marina et al. (2021). Feasibility based on
TRLs from Table 1.2.

FEEMR e — bR FII 7 e AE U TG - g - REDLETH Y | REAPEIZ L
Ha X NEESEE LV, L)L, #ileeymy =7 b Clie— MR T A= WL
THED T v ARERET O — MR 7 OEMERERE LML T D 2 & T, e
OFEE 2 2 NI, FIZEORIH A FEH L T\ D,

FE¥H E— NAR 7T EADFERBREIKIR L LTa R N THDR, EFEO T Ak
DEM R R EBHIEDOLEICLY, AV ET 4T RTle— MRV FINEZE
MBADERTE L L TROEMARY ) a—a v bizoiz(X1.18),
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X1.18 FAYET74 VT2 BT IEERABALEEOHE/La X FOEYE
(2016 £EH 5 2020 45, 2021 4E)

2016-2020 2021

> Gas boiler |71 I
c : : :
g Heat pump |l i
5 Electric boiler — i : :
O Electrolyser-H, boiler : - ' : _

Gas boiler |77 -
T Heat pump |7 :
< Electric boiler i
Y Electrolyser-H, boiler . _

50 100 150 200 250 50 100 150 200 250
USD/MWh USD/MWh

M Capital cost Operating cost M Taxes and levies

IEA. CCBY 4.0.

Notes: Capital cost is very low relative to the overall cost. The bar is sometimes not discernible in the figure.
Operating cost includes energy and distribution charges and CO; prices for gas boilers. Electrolyser-H; boiler
capital cost includes estimations for on-site hydrogen production; Operating cost considers electricity prices
and the power-to-heat efficiency of hydrogen.

Z< OEAX TEEME— MR T7OEAOYH 2 2~ EIGFROEREZ T 572008
RPBAISNTWD, BlZIE A Y TIIARERTICE — MR T OENEH] DK 55%,
Ty M0 T 1500 Fa—m £ TOHAN—F 2MMBIEHEN B 5, o> EU
FHETHREOHEH D2 WX X VX —NEREHEO—RE LTEEMN e — bR
Y TENEY R N BHHIENRD B,

1. 5 HugEEEMRE—FRT
N B FE O @ WER T E 3 O B 5 Tl R e — MR > 7 X0 Mk 55 23 2h 2
HICd %, HuskiE 5 OBLRFLITHEA Tk b T A REH ISR O HssgkZ o 90% % fi4a L |
RRTHOPEEa T TEELIZHENY =T 25D TN D,
TR O HBENDK 20% %15 8 2 RN TITRFBEAEITHFFEH L0 1/3 DL RS D
DOFAFRET XL X — TG D 26%., b — MR 71 1%% 5O 5B E 720, M
D4 rEHA—ANIT Tor~—0 74T K AT=—TF )% 2030 4E 5 2040
FEORICHIERE R~ hU— 27 ZlRFT 2 BIEZ BT T\ 5,
Mg R D7 v Y = 7 MIEE ANMBEARIKAE T 2, 77 o A TIEHER 6 Eexi
ZHEIEAE NA Y BUFIERIT 30 fEeD & &itm 2 b EiF 7z,

2F b— MRUTEAMBIZMITT

2.1 A rFrvay
b— bR T OERRIIBNEE 2RO D0, LEMOREMNLEIZ/R 0 | FHCASO
LEME AT DT DB AT LOEMA % L 0 I T 50N H 5,
% OFEOW Y A 7 VIHER SN TWDE 7 vRER T A (Za i HRA) 11, N7
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EZEA A (GHG) TH Y., b— MR T ~DY) 02 NBREC N ORI 5 2 5 8
T U 27 320l TR, ARG OMERIZEM= A h2 o,
2.2 TRAVX—LEEE
RONEES, BA, #EIZ, BYMORA 7 —, FE, B ORE i AREHI K & K7
LT3, 2021 4E1Z1%. EU OEFE T 2L —f 0O 50% LA BN E B £ 72 13 B8R0
ICERABRBHIAKIE L, TOFTHEHANR b KEREAEZHDTWD, AARLHEET
I, BRARAEEE DS Q0% ZTD &, A& T ADTADKREE EDTWD (K2.1), FE
G ORRE & B AREHZHE > TV DA, Z OFEEIZIKV, APS (Announced Pledges
Scenario) TiL, B — hRU T OEANT A &L AMOFTFEIZE 2 DB LD | BRI E
& & DM E L TEAMEFEMMET T2,
4 2.1 APS DRFEHIR « Bz T, BMAMLAREHZ L 2BEOHIE (BB

European Union Japan and Korea China

2021 2030 2021 2030 2021 2030
IEA. CCBY 4.0.

T BEERAENLHMEEERREART SOITERSASEERHEET,

APS TlX, BE— MR T OEAZNET 2 Z & T, 2030 - F TITHROBYE O T
AFEEBIEL D 80bem B L., Z D 5 HRKINEA X 21bem HIJRTX 5 (X 2. 2),
X 2.2 APS ORFEHIE « EIBIT D — bR TEAES
BEYORAT ZABEDOHIR. (2021 4E~2030 4E)

~ 6% u Reduction

As share of net gas
imports in 2021
- 4% (right axis)

- 2%

B =
North America European China Japan and
Union Korea

IEA. CCBY 4.0.
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2.3 BHIRM & ME O

BRE — MR TOIEERN LRI, APS ICBI2BHEE K@) 2bThH
IZHEMEE5, HROBKZ RV F—HERICED2BROHEEIE. 2021 F0 20%H>
5 2030 EITiX 24%Z LR T B, HHEETIE, 22%05 27%LL LE TN+ 5, FE
7RBR B T, 2030 45F TIZ 2021 4L TR 1. 5~2. 5% L REATEOEMIID 72
WA, E— 7 BEIIKIBICEMT 2 EBMERSH 5, £D7D, BARKER B KIEIC
BWnd 5aeEERH 5, E— MRV TEZBMULEFETIX, 2508 — 7 FER 3%
IR DFIREMEN D D, FEDE = RFHli% 2 BEbE (B : 7 ~—27 DD 25 B)
WETHI LT, BE-RNAF—FEII¥S., E— bRV TEEL/NS RV E—Z
TEEZIFOLICELTZLNTE D,

£2.1b— MRUYTOFRKEDOTREMEZF|IEHI DD M vy FFrP=7 b

Tulxs b4 A
BAMRET ALY —2EERICKAET
N _ 0-5%D & — 7 T EHIM
A BEOOMESNERALOTVX o oo momn
ey T4

b— hAR T EEA L7z 270 HH AR K
167kW D E—27 b v b & FEH (5 55HIk)
AR RIE &I E ORI X v . BV IEH
Att#D 1 BDA 5 E— 7 2 EH 12%515,

Fv<—y xaZYyFE

4%y = A AT

BHAARET R /L F —0D Power-to—Heat
o8 wa, Hiff, =7V 7, FiEDW
Bt 7 e—F

(HHFT) The Future of Heat Pump Table 2.1 ZFngR L TYERL
2R NVF— « T 7+ —F VT 4

TRVl LRI, HROEL O TR OWR D & AFKEEZH LTS
AT VEABEEDIERFERE 2o T3, BEHKTIL. BENSEEONES
FEOXRYZEDDHZ LABZ, ARMHTIE. OGS LITEWMEARH S,
t— bR T~DE Y EZIX, FEOZRAF—EE&DOHRIC 2N D, 2021 £, H
ARA T—bb— MR FIZE Y X 2 FEET, FH LU TKET 180 Kk K, ERM
TIEIE 300 2k KL DO RX—$E&OEFKIMFEE, 4 B Offiks @m0 T TIXEifEx
KETITAER 300 2k v, 33— v 8T 900 Kk KvkieoTna, HAMEAET
FEO XL S ICFEABIEEORWETHABIIR K L 2oTc, BRATEIZED HEE
X, BRFETRDORE L, FifF0 25505 6% TH-o72 (K 2.4),

1 BFfE OfuE A X2 MZBWWT, B— bRy
'A% 2. 5kW DORLERE S & R,
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X 2.4 2021 4E, BrEHIR - BicBWT, FARAS F—Nbe— bRV BT

FRED T RV X —B S FiHHH
United States Europe Korea China
E 0 TP 8% u Savings
8_ Share of
3 household
> income
(right axis)

Low Avg Low Avg Low Avg Low Avg

IEA. CCBY 4.

BINHEIL, B — PR T ~0Y 0 EZIC L DRI ENNE L, BE RIS E
WRFREL Y bR QD AREERSH D, UL, BRBIZ /NS RFIEAT
BY, aXMEMRDEOICEFEOMPBEEINMINZ L2 LD, KFFEEEIL. —&
HNEER R EE LD bRVENEN O, HRRITE < 20 . & RO IR <
A

2.5 AREELRE

2.5.

1 RRI5Y

FfR, A, N A~ AEEH LB EAGE. FZENF X OVE O RZIG G DR K
Lo TS, 2021 FTiE, B SNT=ZBR&x W H 2 & THEH 19,000 ALL E23FIE
(L. EORFIHRTHEELH R RE (TIEA, 2022¢),

2.5.2780 U HRA

t— bR TOERKIZI VBT 0 o TANEHEND U A7 08355, BEZET A
ThDH7 A AOPEHITHBE RO — 2T 2BEN0H 5,

b— MR MR, £ OMOMEREE CBEMH SN TWD 7 e v AT HFC
T, WROT r o AAFED SSREL EE DTS (UNEP, 2017), 1987 EICHIR S
IR E A v A E T D E ORI A EnN R L ERRER E £
VMU —AEEE] T RERFES A VIEEWE ORI L LCIE < S
SN, 7wur A%, RO GHG HFHEDK) 2. 4% % HH T2 (IPCC, 2022
), G, £ MRV TRET AL OWRAER, 2 OU &I 5 120 DX
M EDIARVEEE, YRR RIS 5 TR B 5. KIBELBIC BT 5 BURF
%L (IPCC) D F U A Tlk, HEROZIRMN 1.5°C FH3 25 & 2021 455 2030
FEOMIC7 v T AYEHENK T5%HIREND Z &> T\ 5D,
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#F2.2 EFEHE — MRV IO R AT & R

hFIU— IETE WECREELGRE| AN TFA yield
fXDNA FOZLFAH—R> R-410A 2088 TR 0%
R-134a 1430 7-20%
NA RAA—RY R-290 (7m/¢>) =3 =B
R-1270 (F'm/<v)
0%
R-600 (74 )
R-293 (v & V)
EGWP A Fozitmh—FRr |R-32 675 BT BAME 0%
R-454B 490 BT AN 30%
A EATLAAFLT 4 R-1234yf 4 B 100%
R-1234ze <1 <10%
(7 R-744 (ZBMLIRR) 1 TR 0%

(HFT)  The Future of Heat Pumps Table 2.2 % 1R L TIERK

£ GWPIEIE. IPCCEARGEMIH{EE (AR4) 12K %, 30%LULDTFHEEENH D ENTREINT NS,
BEICESTIBEL. EICCOREEIZEINTWS, —A., IPCCAR5, AR6TIX, —EDEAEH &
NTW3, TFAIRE L X, B Sh-AEAKREKSR TR ZILA OEEE (TFA) I2HBEINZEEDI L
T. FBIZTRVWEGEHEORE - ARICEELGYETHD. EIEGAENIEAEELEL,

SOURCE : UBA (20214F)

7urHAOQP T, FAOEE, (b— MRUT D) mEit A 7 ol ®Eo
PRI OB TRAET D, B— bR 70D 0PI, B A T
A, )7 BEHE « U A 7 I Ko CTHIBULRTEE (Daikin, 2022) 7243, EFL L7z
BeaR A LD B9 AR 72 0 A7 DB STV, BIIEORA N ST 77 ¢ A
5, RO 3501 DY ZHIRT 2 LHEETE 58, #Hillke b — MR T ET VT
Lo TRESERD, RERGBEEE LT, GIP DIRWT7 1 20, GWP 28E % 2K
WDSEANEICHEME, mifliZR iRAbKSE, HFO | CO2 3D (R 2.2 /).,

TR AT RED SN2 EU OBEERISI TR L L TOEAAHIR STV 5D,
WY A 7 N 2T N CBAMCEE T2 2 & TRIBEZERE L T 508, R¥EDOEYTE
— MRV T EMBEHTED L HICTD720100F, BERREOAT Y v bV AT ALEE
R TH B,

2022 45 5 ICEBELXIERESZE (IEC) OBUSSGTIR A% £ S, BNt
i THE. BRREDO AT Y v h AT MMTARIEGEEE 5 2 & 2380

72

CO2 I, NRMETHEMIME LS, GWP X1 TH D (Patenaude, 2015), L L. &
VEERE )AL E T, B— MR T O L ERICBIT D =R X — LR oA
o, CO2MmBEE — MR U IIE G OREDREE - FERRZ L, IREZEDORE N

52 JEC-60335-2-40 XA e — F KV 7', =7 3y, RIBE DTSRk HIE(EC,2022)
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BB OMHEM LT B,

2.6 E— FRUFOBEIZ X B GHG HEHE
EHBREWh B0 BEZ T a vy Tl EHIEa R )
USD (2021)/MWh

5 10 15 20
B Emissions
Full leakage
Abatement cost
(top axis)
Good practice
Hydrocarbon-
refrigerant
50 100 150 200
kg COz-eq/MWh
EA. CC BY 4.0.

Source: IEA analysis based on Purohit and Héglund-lsaksson (2017).
7 : kg CO2-eq=F A4 5 LOCO2BEE, GWP2,000DA—X 54 VAEI v I X,

2 A NARM G ORISR UG X HFC 728 M E S W O R ER H D (X 2.6),
HFC R-134a ZHTHFEEH e — R T DT A 79 A 7L C02 Sk & 6~
40% AEREERAVCBEIEL T 5,

BIROZ7a v HABEEDO Y — 7 2% L, C2 YEHEDZ WVEHTHEIEREL TH, @
I ARA T =R TREBEDRA AOYPHE D72 < &b 20%HIET 52 LN T&
5o MROTFNLEF—THED 10%% 5D 5 ML TIX, 45%LL . BN 7 U —2
72ETIEL 80%ICET P HELHINCE 5, M T 10%m L3 ARE (X
2.7),
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X 2.7 BEEDOBRIRIZEBHARA F—L b — R TD
HZBH S MWh 3729 @ GHG HEH &

E_ () ceeeseesesieseeeesesanies ereeeeesisisieeieeiee Eeieseeiseieieissireeisn dasissiesesssisesssiesiesiess Gas boiler
BN 25 . Heat pump
= B Full leakage
HC-refrigerant
Djmnllmmmm I - I .......

Canada Germany Korea China
EA. CC BY 4.0.

Sources: |[EA analysis based on Purohit and Héglund-lsaksson (2017); Purohit et al. (2022a); and Kowalski and
Szatariski (2019).

¥ tCO2-eq=CO2#2E k>, HC=1b/KZ, E— bR TOHTEIFEL. EFMLGY YL - 8B
BA T avEFERAET. GWP=2 000D AEEFEALIRA—R 54 VOHEIN%DHRKRS S—B K UF
HAHE LB IAhTWET, GHGHIHEIZIE, BiEEEFICHESBENRARABHELEFEN S,
BHEEDHHFEHR., hF 4 (119g-CO2-eq/kWh), KAV (352g/kWh), B (416g/kWh), HE
(549g/kWh), hF+FOKIRIEA VA2 UA M, BRIEHE, PEIFELERELT S,

WELIBE D=2 = » R CIBICAHRTE 2V, BEEE O fICiX, HFC IR & < KTF
L Rolo b ZALB LN, AET O RAEEE L, B D550 E 2 L
FiEle by, BIERREICE DL EFE L. TR EICET 5B FL—
SV TBRBBELRD, b bR T OB R BRI IX LR 22 B O A7
NEETH D, BT, /RO GWP BitoRIEDEEEZZRE L, VA 7L
VAT LEET DI ENEETH D, IRV OB AR L ERICRET S, 4
BOE— MR OWBEE VT D &, 2050 FELIFE S 7 v U A ARPEH SN D
N N

2.6 EHAIH

b — bR F O R & ZORICHER T B IiE, B & R E IS BB AR A D Rl 1

e 5958 ) RS D MEN D D, 2019 4E(2IE, R TR 45 T AN E — RV

®%L FHE - BRE, HIE, V—ERA, AT FURIZEEREELTWS (¥ 2.8),
T — MR T DN 2 —F == OF TG HFIHENB S THY . 21 HA

@ﬁ@%ﬂ@wfwékﬁméhéo

HEL, FRCHEEOBEY DL N, EOWEEADREOW FIZE — MRy 7 &l

MLTWD7, REFEEDRBZV, —AIT, Z5dKP Eo e — FRC 731
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[l DOFREIZZ < DI BNRE Z2 0B L 35720, T OILKITEE - THZ 72 5585 3
B D, b= FARCTREDTG@EH N PTE RS Z L 2oBITHR O — F AR
THREED 4%D > =7 LR UAY 55,000 A, IRWTKET, BE— MR 7 DR 453D 1
NHEEI TN D,

X 2.8 APS (TR A H#ius/ B — v R 7BHADZE{L, 2019-2030 £

[y
ul
o
o

""""""""""""""""""""""""""""""""""""""""""""""""""""" Economic activities
Manufacturing
"""" M Installation
Servicing and maintenance
....... m Other

Regions
Europe
M North America

M China
Rest of world

Thousand employees

2019 Change by  Change by 2030
economic region
activity

IEA. CCBY 4.0.

I EOMICIE, TR, EMEEEL,

APS TiE, b— bARY 7BIEOREMIE 2030 £ £ TITIFE 3 50 130 TABL 2D, JE
FH O AN E TR T APS DA 65 5 AL T 85 H AT/ D, FEDMHN
MREVOIL, TEEZOMOT U7 AFPEHER, WONES & E S 3 52 8n

%o

RY a=Fz—UTiBhoT, SESERIATOEMZRLEL /25, EETH,

o> S B T2 RS OIS L [FIRRIC, ML S 7o BEER D BRMES AR S LB &
Sh., REEXTIE, BEELOHE, t— MR T OV A IREE, BESER LEOE
ENTE DEEREREZ RO R FMFEN NI L 70 5, BRI & B AN &

D HARA T —REEHITH LOF v U 782282406 U TR 2 iR 5 LB
bD, WMPHRKERDREHEFIIT N L —=V I REETH L, ERFAROA—7H
— DA OMER AT 5 2 L BSHIHE SN D, S0 ORERIZ IO TIEE T & fpt
HBONT LR V2 B NG URAERET DD OBNNUETH Y | IR
7077 ATOBBNRLE, —RIC e — MR T REEE TN R R s #E 08’
L0 b BREREND, EICL o THRYERD D, RE W BHE ~OEE 2R &
A E~DORECRINIEERFETH D,

3E EANEDOMERE L RRE
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P~ —

TANT Y KT, WEREMTV ANy TV a y TEARR

ek, EE, RAYTEHIEEET T hOA BT 4 THFEK

BRI CTIZEE R A —F—h e — bR T REE~OERE (40 (E1—n1) D&

VB TIAF == DR M Fy 7 Fy 7L, fiEa 2 MR

KENEE N RGERL G 2B O MiBL 4 & FE

b— FRY T ~DORENREE DL T DICIIBOR WM T aME, 3774 F =— i
{EDERI 72T 7 v a v

PRIEFEH IS, APS 5E[E T 2030 4F £ TIZBIED 4[5 Th 5 85 T AN LEE

b— MR RREHS, Bl L, BR O ESS TEE, BN TElE S TW S HEEFEO
T2 DBURSHARITA )

3.1 A ri gy
W RIMHNATR & 72 FERE~ DR N EL, e K OFERER SFEOMH = 2~ Zhlish
OB E U CTHIRAFE~OE M, BEREOIER, REFREEER, KA — bR v
T OMdR c BRE A NMITARA 7 —LFAFITR>TETND, Ll E— RV
TG DB ENIH ARA T —D 215005 A5, %< OETEAMBENH D, 5
%, FETCo2 PR E#HEN O = XX —EHENEAIND &, b — ARV T OB S
J1b E3-TL 5,
LIS DR E LT, HHEEREA - RET A, FHRAE, BETHFEHE LT
oA v T 4 THKERD D,
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# 3.1 b— FRUTEROREEE L BORXISOBE
frikiE BUR KT
(FEHSAR)
FI =2 2 R A3 E B4
R = —
Bi2EBR

T—ra—y
HEPRAETT IV
KT oo =7 DU 27 %R

= A b

EREHE & T AR OB RE L
TR ARBLTIEOL B
AW EGR L D P2

b — AR FEAB OB
2—F—HH

a A LS ORRE

UL ANy Tavs
HEA—F—LTF 2 POREHNERM O T E TR AD
B R

AEEEHELUED LB L
HHBEY O ERREL—/VORE L

BEYEE ., BEERFOR/NT XX —EHEOREL
B o 7 ~LFoR

T Fa— Y e
B v AT D ASHAIRE O PRST BB AT — B R

a1 K

RERENAR, T T4

R OBERT M, FAES MO WAL

F = — > Olfggatk FDe— Ry 7TEARSERE, v— vy 7Rl
BUE R ~ DR R
b — MR T EM OHER

PR B S S DR ZEFHRF LA~ D & — FAR TR DRI IA TR

b — MR T RIEERK ORI & RIS OHESE

E— MRV T RE TIEOUE L e A — 7 — B RO E
TH bk L—= 7k

EREH 72 b — N AR o 7 MEREERA D A A

EoE#MPZ e — MR 7 EABBEOYMIIZ L 5 F3E
LE., BRALE

(HFT) The Future of Heat Pumps Table 3.1 ZFnER L CTIERK
ANRBORSNLRIZIZT — 2 DS, BERT—2 & LT, AFET—F (LEMEFGE
2 EERIHOFE, Bt-Ho~ vy v 7 @B 2T LD R, &iEL
Tl AT AT RN BEEREMTET) & FEM T CoORN T — 2 %, FEE
FHEZ D K5 R IEHROUNE, FIMREEH 21T O LERH D,

3.2 mIaAMORE

t— hAR 7O R MITHEA RERNBEMRT 5, WIS A= X N EEEEETe

106



HERT A b AT AR b AT AMERBIM, #iBdTe & OBORSE, K
M b — bR FIIERDIRFEARG T ARA 7 — L g LT, #ih&nsd->THy)
Ha X hnEmn—7H, =3 vF¥—a X MIK, 74 7 A 7 VTG T 5 & a X K
AT %, K 3-1 [ FREFARIEEETO & — MR T Ol Hi ) 2 i L7z
T—F Y, EOMIX TIEITARERG LD bt — bR T OR35S
ENZNR, A XU ZAD X H Tt — MRy FOME 71 % o7 O3B &0
VEREGH D,

X 3.1 EEABKHEIAMDOEHaR MEE, b— b RUFLERRZRT A (2021 )

Levelised cost of heating Levelised cost of heating and
in cold climates cooling in mild climates
8 . Air-air Ty Air-air
@ Air-water = E Elec heat + AC
38 Gas - Gas + AC
- Air-air c Air-air
g Air-water % Elec heat + AC
> Gas = Gas + AC
z Air-air - Air-air
E Air-water & Elec heat + AC
é’ Gas Gas + AC
o g Air-air Air-air
£ B Air-water £ Elecheat + AC
-~ Gas © Gas + AC
50 100 150 200 100 200 300 400
USD (2021)/MWh UsSD (2021)/MWh
M Capital expenditures Operating expenditures Levelised cost with subsidies

EA.CCBY 4.0.

3.2.1 A= 2 k

BIEZOHG, E— bR TOBEREREOYIHa X FAIRTIE5 2 L AAUA
Th b, b — MR TTEBRRBEADT- D Fas 2 A MIHgC# 1 71k - ThEx,
Fo, BEI A MIRERCITSY v OFERE, MEBRICE o TRELERD,
M 3.2 [T LIICELDETEREE — RV BEAGE— MR TIIH AL
LTI 2 2 AR, B b TV CIE AR VWERIZEFR A M e — R AR
TET arORFEDIH, BARRT v — 7 Tt a A SR> T D88, iR
BB OHRIFIAT 2 —T UV ERE TR TOETH ABREHLE L0 b2 2 M
BV, HIBVE — AR I THERENE S, TR TOETLEERYH a2 Fosnit
HOTND, MEREND ZEOEAIX, MIEHFHAE — MR 7 =7 a i 3mEixlE
EHAEBERE A RET D L0 Y= 2 NI,
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B 3.2 REMREOEEME — MRV THREET VOB - RE = R M LB (2022 4F)

Canada

China

Denmark

France

Germany

Italy

Japan

Karea

Poland

United
Kingdom
United
States

Sweden

Condensing gas boiler
Ground-source

Motes: Costs inc

1 .
L SRR

|

— RS

ISR

L

S

[

I

r B A A

R

25000
USD (2021)

5 000 10000 15000 20000

M Air-to-water heat pumps
Cost after maximum subsidy

Air-to-air heat pumps
& Subsidy

IEA. CC BY 4.0.

lude the price of the equipment and its installation. Subsidies account for the minimum level

of national financial support offered to households that gualify for it in each country. China and Japan do not
offer subsidies at the national level. 3ome countries, such as Italy, offer subsidies that can exceed the purchase

price in some Cases.

FAT7HA 7N ARX IR — bR TOIE) PEMTH>TH, FIH a2 FREn
OB ANE RELHFITIZ N, 2070, FEHIZe — MR 7 ouH o X NMiiBhé %
FITTEY, 77 U ARKEOL G IR/ MIBI&ETH THEHTATVAT ALV L E

— "R TN R D

BAETICE = PR T 2B AT 20IHEET LY b A— FApREy, E— bR
VTN BR B OB EIREK T (— RIS AEKREOS A 1§
BRIB/KIEFE X 60°C~80°C23, b— hRU T DA, 55CEMEZ 5 & IEIRRITK
TT5) &4 5 oo OEBNEERSCZEF Z 7~ OB EEOBIN =T A NRALEC

20, gl A FE1/SIEEML BT AR TWVWD,
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#3.2 FEEAe— MUIRBEE L FEE CORM

FHBOBOR OFESE BHLTW | FEEEe— KR
LE¥ (K| v 7HgGTo
#30) R E
[#hiBh] 30 70%
(E— bR THBIOXED) AFTFEIZRD 27 47%
(B — " A THBIOXMED) HWEE~OFREOLH 20 28%
(B — bR THBIOXNEDN) ATV v KRS ER 16 11%
(B — bR THBIOXED) ALARED D DU 12 34%
(b — FAR IO D) EREEFR~OHE 12 15%
i Bh&E
BHO—ERE, ERHY 16 39%
bt — AR PERBIC KOV JEEE 10 16%
Z DAt FE K 6 3%
BN
F WO A OB 18 29%
AT LT OB N4 B 12 34%
ELETIC R L CAREEHRE DL OB 4 2%
HIREE B ~D T 7 & AN KR 7B 4 2%
HAREZE B2 555 3 7%
[P e Pebr] 9 33%
HWMEE~DOHREOERE 5 12%
FREEFROREDLS 3 6%
FEBREE
Han, sxEBE Ik —EEE. ERHD 7 30%
PR AN B 2K 2 2%
BV OEA, AT E 2 X b & A 5 PERREE 1 3%
7 AW R 280 B 2 5 35A BN B) 1 1%A i
(oA R s 7 ] 5 12%
Fge, xEE I HIEE 5 12%
b — MR TR, REE IS L TTER 1 4%
[fFE e — ] 24 29%
0 — R, IRFHIRST & DR — 20 18%
02—, REMIASH 2 ofF e r—2 7 13%

(HFff) The Future of Heat Pumps Table3.2 ZF1ER L CIERK

t— MR TEANMEEL BT < OE THBIEBERDEA SN TVD, Fralo b
VDRI FENE STV 3 AL OB A BRI L o TV D, 7T X
A F Y 2D LS ITIMEERE DO RERZAT 5 r— A0, A X VT DX ICBEAF—ESK
Eax bz EELBERE G A D560 H 5, MhaiTEAR] & RIS bh
D ISBERRDGEIE 2 R, BOGEEIT 6 FRICR->TLE Y, BFFERLZD

ETHEfSNTVD,

B DAL T LF P CEMEIC R D720, TANVLT U RRETIIV VA by TP vay
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3. 2.

T MEROER L BAEFREOIZ2> T DTr— AL b 5,
t— hAR T RN X TR, R A M TR - T, Fheax
MBEIZ I o T Ly — B BT TR D 2/3 2 DD, A— T — LD
IO A D | REFIEOFELEZHED 5 2 & TR 2 2 MERA T,
FI7HETRMBMLTND R DI, PMHBEFEZE L O TEREL TV Z L THAL
BLEVHRBEIA ML FTTHIENTES, THITIE 2030 FF TIZE L DG THIH =
AR 2ENEEET, RAYREAERTAIFHCELHHLH LN, e — MR T
ZHD B LSRR A REEER S 5D, Has DB =R EREORIE, M EEORIH] . B
Fe~DE NGRS TR & < ET D,
2 YEF A FOYIE
2022 FEDO T R ILX —fEHELIFTIN D, 2L OHHTe— MRV T DT =07 ax M
HALY LM T > Tz, FRHZFINTIE T AN b ER e — hAR 71280 B2 5
ZliCk D F—a X FOFIEIEA R E < R 900 FLZBE R TV D,
X 3.3 RENBETHARAS F—0be— bR AV B BEED
TRV —ZHFEOHIE (2021 £4£/2022 4F)

United States Europe Korea lapan

UsD(2021)

2021 2022 2021 2022 2021 2022 2021 2022

IEA. CC BY 4.0.

Soaring gas prices have boosted the cost advantage of running
a heat pump over a gas boiler in most countries

Note: Savings in energy bills in 2022 take account of policy interventions up to September 2022 to limit price
rises, including reductions in VAT, direct subsidies, and caps on increases in electricity and gas prices. The
analysis is based on average electricity and gas prices across regions/countries and an average household
demand for space heating and hot water in representative cities in respective regions/countries (Detroit,
Stockholm, Seoul, Niigata).

Source: IEA analysis based on Energie-Control Austria, MEKH and VaasaETT (2022).
WL OMDETIE, KR E L THABES~ORBINE RSB LY bk s Tn
D —=A0NHY | BREERBLO RE LM ETH D, HAERO 20 MELL L TRFERLD
BASNTEY, TORREEESHTAHMAA Z—00b— MR T~ 0 20
HATND, RFERBD 118 —1 /ton & ®EFARA Y = —7  TIXAMAA T —H Y #
AL, BEFEY AT LD 90%03 t— MR T 12> TN D,
BOBEREFTbe— MR THAZEN AR TH D, BEEY O RIRLRIRCIT S & v
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WL VENA T C— I BEOERIZ L D ENARMOTED N TE . R DR
XA T = BRI EOREITE — FRU T OB ORN D, TANLT R
DBEBLZEHEIITEE O & — NR o 7R I DN H D, £z, B— FR
VT O NIRBRERE Y — T —OH CHBEIEIC L RN D,

RS DIEWEREN b — MR FORFEICRE S HET S (K3.4),

K 3.4 Frv—JDBRALTRXTYLDY T AR — NRUFEHNEE (2022 4F)

3.3

3. 3.

=
Pt

10

Heating requirement (kWh/m?)

27 40 92 142 192 242 305
Electricity consumption (MWh/100 m?)

IEA. CC BY 4.0.

Electricity consumpfion by heat pumps in Denmark is up fo 30 fimes lower in homes
with the highest efficiency rating compared with the lowest efficiency rafing

Motes: m” = square metre. The absolute values are based on the Danish building dassification. Threshold
walues for classes depend on local climate conditions. Class A2015 is presented as A, Class A2020 is presented
as A+. The electricity consumption refers to a 100 m* floor area.

Source: |EA representation based on Danish Energy Agency (2022).

a A kLIS O A EEE

IR MPSMZ B b — bRV T OEAMEEDO R IFAET D, XEICBET 8, e —
RN T ORRIZET DEWREMBA 0y, @OA—F—L T T N ORISR E
DB THD, maAA ORI D & SRR ATRE Tl 2 23, B EBUFITZ
NS OFEEEDEIRIC HE Y e LN H 5,

1 BREICBT L kEEE

b — bR T ORBEICET 2HMEN L, REAN—A BEARE, BHKICET 548
HANIIN A, BEEFTAEITBOFR b ME, £-, BEAEELTOLICHREA—X
DHERIIRE RETH 2,

R 2 i/ MO B — RAR Y TRREORA 7 ADOFEL, AELOBE NS D,
EAFEEST T REMCE — MRV T ES Y — RV —F i 2 AT HERIC,
ZE—H TR THEPFHOEFR CREWRERNV— VAL 2 LTE b H 5,

vy

111



3. 3.

3. 3.

HIHREADIGE TR — U o ZFF R AR LV SRHITREE OO Tk~ vy B S
ERONEIR &, BORMITT R TE 2R IREV, 9%, REICET 2% EH ORI
RF, FRERE 2 LA TE 2 L) ICHEBUFEEN T — 2 2R b7 0 | MR 0HE
MATE2L5TH0ERH D,

2 THHE DN

t— FARCTICEDAERP ML TR, b — MR 7 2RI L, % E BT 2 Fhe
x| FIHCE AMHBBIES 2 ERT 5 2 SRRV IEMEIC e > T LE -2 T 5,
B OBREIZB O TRV F—ZPROA~ — MERIRFED T NV ERPNEETH 5,
B MEREOE X EFMBENES IR TE AMANEETH L, W ONOET
X, R OBRE, REFEL ORI, FIA TR MiBIeEEZ D U X by FTHIRTE S
Va y TOHENEDPHEGR STV D, 2Eka T OBBEIZ K 5 AZHlFIZ W T, B —
RNR > TN 2 IR TR & RWRALN B D Z & T, WERBLDO T AIRIC B LT L%
STWVAHHIN 6 FNZ RS ENIFELH D,

3 HEEA—F— LT FOFIEMK

BT B OBEANEICBWT, @EYO4—F— L EEEST T ORISR IX
RELRPEO—D L LTSN TN D, BRZRHIESISH & LT, BEYOE — M
RERREHEBIL L, —EMEUL O L OEESLTRE TEARAVHKZEALTWD
EtdHd (770270 E), T F—H —E AL heat-as—a-service 5., eI —
EASHRETA L, BVEO X LFX —xHliZ Z TS ET Vb @I = 2 b oxfR
ELTHIHEShTWDS (%3.3)
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#£3.3 bE—bFRUVTEARELSRXAET IV

~ v A K (EPCs:
Energy Performance

Contracts)

T0, WEEXERHICL Y =¥ —
a A MHF O —E A & LTI IR D,

EYURAET L B 51
TRV FX — /N7 — | ESCO HEFEPHIFEA, &iE, rf, EE | A XU AF= R

Lo T 4T .
A=E/A N

Heat as a Service

ESCO H¥EF D HEAHE N, BRE. FTA. EE
T 5, FTEHEF|T ESCO FEE 1°H H EFEDE
P— 2R BT D,

KRN Hf A

Pay for Performance

B X mH EEOME L ANV B2

KEHY 7=

LD THEHTE D,

o TN, =2—3F—
JM, AT
7 ECHEM
On Bill Financing t— MR T OGANE M2 FEEZDOEIE | BT F DN <D0
B B L CoERERT 5, ZREwm: | oM TFIAH
WS E, T YRR EDLo THH LW
HF G R <
Property  assessed | FELCHELLDOE — MR TRE~O 1 | ALK TILELIER
clean energy — B [EEEERICINE LT 10 4£~20 4F
THEINT 5, @O Frgb-> THEl
B CX D, EEF] NG A AT RE,
) — A WO — A, —EWM Y — X%, e — | RAYRETIEH
MR TR TR A F ISR T 5,
IV = TR NVF— | KFRITNE & F o2 E 2/ NS~ | BB RIT 72 &
W R DY =XV —FE&EELE L TEL | TR<BEHINT
9, Z28O/NEEDE~DOREESE E | WD

Sources: Catapult Energy Systems (2022); Urban (2021); ERBD (2022)

(W) The Future of Heat Pumps

3.4 HERET)

Table 3.3 % FugR L CIERK

b — MR 7 RN RERE ) OB E R b LB OB S 2\, BURO
B EBREE H & 2 23 MRS Ot  EE, BI(E, b — bR 7 I E |
KE. BN, #E, AARRHLT, BEFRERIO 2512 E LVERE L TWRnoOTE
FEYER R o D — 7, 2 FBRITITEERINIV AR T 2 Tl o Tnd (X 3.5),
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3.5 S#EDE— MR TRERIOBIRE THI

% Unutilised
manufacturing

capacity
W 5ales

2021 2025 2030

IEA. CC BY 4.0.

Unutilised heat pump manufacturing capacity, while equal to about 20% of total capacity,
would nof even be sufficient fo meet the growth in sales in the APS for two years

Source: [EA analysis for 2021 based on data provided by Global Research View.

Fo, BEESOMGEAOIR L EE, a7 L y— BUS, mike L, Yk
RO PR 2R L LS, G — MR TIETARA T —0D 15 (5O %1 H
T 5, PEMICIZ e — R =T a v REEOEIR Y A 7 VB THEA
BRI DMERD D,

BOR DT RO R, FHEA 22 BIHREASE, BORDS Ko T&RENIRE V, BINESIE
WO 7 e U EREL LS L LTS, E— MR TREEFIC L o TRIEHRED
W95 5 2 TZ DX D RBOROBENMEIXEE,

R 2 HiC b — AR o TREBERE ORR PR TND (3 3.4)
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#3.4 BRMNOREBNLFEENREE LIz — bRV TEERERE

R ES itk g e a -y WEH (= | ERTE
*——D)
Vaillant M t— hRo7 1.3{8 | 2022-2023
Hrx
Hoval Liechtenstein AT NFT t— R 6000 5 | 2023-2024
Clivet (Midea Group) |AZ VU7 t— kR 6000 J5 2024
Mitsubishi fva, AFVR | E—hRUT 1. 28 (& 2024
ZEiipE
Bosch RN tE— R 31 2025
Daikin S~ — Fra | b— RS 12 & 2025
RAY, R—=F v | FFL, B
N ZEpRTE, Y—
B AL
Stiebel Eltron KA t— kAR 6 = 2025
NIBE AT —F t— RS 4.6 & 2025
Viessmann R—=F K E—FrRT 10 & 2025
Panasonic F E— kR 1. 45 & 2026

(HHFT) The Future of Heat Pumps Table 3.4 ZFnik U CTERK

3.5 FAMGRE LHEEDONE
t— hRTERNEDOH T, T T4 F 22— DHLPLEETHEFENRNET D,
FRZH 7 T4 F = — 2 O THREE O 7w 5D 558 E TRECFE R I3RL, i
[E Tt — MR 7 RRENEEE T 2030 FEISITHAED 4 150 85 7 A ME L T,
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#£3.6 E— MRV TORBEFEELELINDAF )V

A ¥V HEH VB e — b
N T HEEE
[%3t]
BEAEZ 55 i DR A ARk T AT o HP
JERE T, el T t— MR RERE 4T D HP
ARk, BVAMERE t— bR TRERE 2T O HP
ek, LA 7 U b b— MR SR EEE ATo HP
JEDRREE . BMEE R t— bR T RERE 2T O HP
[3%&]
R ] HERGHRH] T HiFp A HP
B & B BT, b— hAR FREHE 2T O HP
GICES PN WA VERE, E— MR TREFE | T r o m il
HP
ARMBERERE . B — PR TREEE | RILKE R
i HP
[EXT ] FERLFEE, b— bR TREFE 42T HP
[ 27 25, BElR] t— MR TR EEE A£CTo HP

(HFT) The Future of Heat Pumps Table3.6 Z FuiR L CIEAL

t— MR THITRE. EX

THEOAXILNIEHTE D0,

JIDFHER, e

REREEOTH, WPEOPNTHTITE R BRGNP LE, HPEe — F AR 7R
EOLEITRHIE OB P MLET, BFEOTAAMEFERENEETH D,

TERIAEZERCE TR OEATER L0 1%, EEEE R EOBENEE LV, ~N— i d
FHLb— bR THEEORENHELL 25, BEXLHELORE T & OBEFERK
EMT AHE, £ — AR T A= D REECRTFEEEL L TA——H L L
HEOHEEITH) Z RO LND,
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X 3.7 bB— bRUTHREEEEEEAREE EKMNEA, 2020 ££~2030 4E)

.............................................................................................................. 24 = Employees
in 2020
mo&m
16  workers
W Installers

g Regions with

Thousand employees
= £ 88 8 &

hiring gaps
4 (right axis)
Plumbers Building and Electrical ACand  Heat pump
and pipe related mechanics refrigeration workers
fitters electricians  and fitters  mechanics  needed by
2030
IEA. CC BY 4.0.

Many EU counines foce labour shortoges in occupafions key fo heaf pump installafion.
Waorkers that could be quickly upskilled fo install heaot pumps ouvinumber needs in 2030,

Mote: Occupations as defined in the International Standard Classification of Occupations. “Regions with
hiring gaps" includes the EU27 with Belgium divided into three autonomous regions, as well as Switzerland
and Morway.

Source: IEA analysis based on ELA (2021).

(L)
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4. The value of urgent action on energy efficiency (2022 4E 12 A FTH|)

IR T4 T —
TRNVF— I, BEOE = X RRIIRE

BYTICE DU TATREEZ ST E L ERBEO = 3L —fEfgic L v | iR
FENIF= AN X —Z2RE L BET 2= AV F—a X MIEHEMET TS, TOF T A
TRVF =R MATRANCE FTREREDOBRTH Y | 2022 Fi3EHT/LF—H0 M
FISHE A TERE R, = R L X —CGDP AL 2%i6] EASHIRE S D, 2020 45, 2021 iz
NUT I v ZICE D AETE DRI AAMER LT LE-7228, EBRIX 620 [EOF-ELL
by 13 2EE = v AR b =R L X —G6DP AL O UGEITHi L L Tz, TEA @ 2050 4
Xy bEw T Y FRBUTIL 2030 4FF TREM ZFEFR 4% TH EL TWSRERDH D,
{EABREERC XLV, i x VX —EREOEESITEL

2022 DB =X HMEEITFEBT 2 =R F—a X M e X onT & LIiHER. THAREN
IR ERRETH Y | Ffe 72 TR F— 2 RYGE L 1TF 2720 FRITINTIZe o776
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1.1 =3 — AL DO SE

TRAF—EEIC LY | BEBEOE = XNV F—EHH L ORHAWREM, 22T 8iH 5 620
D 13 2EiT 2010 SERBFITHIRILIMER, BELE, EESFORRILIMERX

2022 FEOMFRRRDO =RV X —F AL OUGEL 2% Rk L. ar T FTOWE 2 F£L0 bk
EREAT, L, IEA Ry b T UAZRITIZERD AT v 77T v TN,

1.1 HRO—KR XNV —REMOFERBEE (2001~2022 4F) |
F U AR (2021 HE~2030 4E)

Annual change in global primary energy intensity, 2011-2022 and by scenario, 2021-
2030
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Motes: STEPS = Siated Policies Scenario; APS = Announced Pledges Scemano; MZE = Net Zerc Emissions by 2050
Scenario. Primary energy intensity improvement is the percentage decrease in the ratio of global total energy supply per unit

of GOP. GDP growth of 3.2% is assumed for 2022 based on the latest IMF forecast. However, if final estimates are lowered
to 2.8% then intensity improvements of 1.7% would result, other things remaining equal.
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1.2 RO RN X —FBEAOHE
(EBFARI, 2000 4E~2021 4, Xy M EBw I F U A, 2030 4F)

Global final energy intensity improvement, by secter, 2000-2021, and in the Net Zero
Scenario, 2030
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Mote: Transpert = Light-Duty Vehicles (LDV).

X 1.3 G20 FEED—& TR F—REAL (2020 4E) B L OHER (2010 4£~2021 4E)

Primary energy intensity, in G20 countries, 2020, and annual improvement, 2010-2021
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Mote: 2021 data not yet available for South Africa, Saudi Arabia, China, India, and Indonesia.
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1.4 HHROFMAR =XV F—IHEEDE(L (2000 ~2021 )

Change in global energy consumption, by sector, 2000-2021
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X 1.5 =RXNVF—HEOEL R L UEG], 200 4£~2019 4)

Change in energy consumption, by selected drivers and countries, 2000-2013
mEnemgy oAdvity oEficency
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Bulldings Industry Transport|Buldings Industry Transport| Buldings  Industry  Transport| Buddings  Industry  Transport
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Mote: 2000-2019 is used as the time pericd rather than 2000-2020 to exclude the extracrdinary effects of Covid-18 which
significantly reduced 202!] energy consumption in many countries. For buildings: energy = residential, activity = floor area
m*; efficiency = GJ/'m? fioor area; for Industry: energy = manufacturing; activity = industrial value added USD 2015 PPP;
efficiency = Glindustrial value added USD 2015 PPP; for ransport: energy = total road transport cars and light trucks; activity
= wehicle kilometres travelled cars and light trucks; efficiency = cars and light trucks MJ / vehicle kilometre.
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X 1.6 EMDE ZEEIZI) 2 HME = XN F—HE B OELHZELL (2000 ££~2019 4F)

Annual average change in final energy demand, in selected EMDE countries, 2000-2019
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1.7 RO EBFR /N EFEOIKGE A (2015 F~2022 )

Global trends in new electric passenger light-duty vehicle sales, 2015-2022
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Source: Global EV Outlook 2022,
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Investment in ESCO projects, worldwide, 2015-2021
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Source: Based on IEA annual ESCO market surveys, including the 2022 collaboration with the Global ESCO Network.
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Government energy efficiency RD&D spending, in IEA member countries, 2000-2021
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Source: |[EA's Energy technology RD&D budgets database.
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X 1. 10 Z=RE X OELEADR Y F v —BE~ORE EE (2022 £, EHSITRAR)
(Bl BF - HURR, 2015 4E~2022 4E_E#1)

Global venture capital investments in clean energy start-ups in the fields of efficiency
and electrification, by technology area and by region, 2015-H1 2022
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Mate: This classification considers start-ups developing energy efficizncy technologies, services and selutions including both
hardware and software. Early-stage deals are defined as seed, seres A and B deals. Very large deals in these categories —
above a value equal to the 90th percentile growth equity deals in that sector and year — are reclassified as |ate-stage deals,
which also include growth equity, late-stage private equity, and private investments in public equity. "Buildings energy
efficiency” includes building envelopes, heating and cooling, energy management systems, lighting and smart devices for
residential and commercial buildings. Transpen electrification and fuel efficiency includes electric vehicles but excludes
associated battery technologies, which are separated and include battery mineral extraction and processing, companents,
manufacturing, recycling and management systems. 2022 includes

"H1 2022: Preliminary data for the first half of 2022.

Source: |[EA calculations based on Cleantech Group, i3 database (2022). Also see: Word Ene: Investment 2022,
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Note: Mobilised spending includes private and public spending mobilised by government action.
Source: IEA Tracking Sustainable Recoveries: as of April 2022,
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3.1 TRXLXE—liA 7 VEROBHER A K (2022 410 B)

Year-on year change in energy price inflation, October 2022
Percentage change over the same period previous year
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X 3.2 EOFEHHEHERRLEF—FH (2019 £ & 2022 £F)

Average household annual energy expenditure, selected countries, 2019 and 2022
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Proportion of countries introducing measures to shield consumers from price rises in
April 2022

Income transfers (cash)

Reduced consumption taxes

i
E Price freeze/subsidy J

Other revenue measures

Subsidies for industries

Below-the-line

Customs duties

Trade resfrictions

Other revenue measures

Ty

In-kind subsidies

Mo measures announced

20% 30% 40% 50% 60%
% of countries

0

®
]
®

oHigh-income economies mEmerging and developing economies
IEA. All rights reserved.

Source: IMF Fiscal Policy for Mitigating the Social Impact of High Energy and Food Prices. as modified by the IEA. Responses
to an IMF survey of 134 countries conducted in April 2022,
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Typical annual household energy bills, by building energy performance certificate
rating in the United Kingdom at summer 2019 and October 2022 prices

B I | I:I Annual bill at summer 2019 price
c |:| Increase in bill 2019-22
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g0 | |

K | |

&

0 1000 2000 3000 4000 5000 6000 7 000 8 000
Average annual energy bill (USD)

IEA. CC BY 4.0.
Note: 2019 bill estimated as 12 months of energy use at GB default tariff cap level April-September 2019. Bill increase
estimated as difference in cost between this and 12 months of October 2022 Energy Price Guarantee level.
Sources: IEA analysis of data from UK Department for Business, Energy and Industrial Strategy 2019 Fuel Poverty Statistics;
Office of Gas and Electricity Markets, Default tariff cap level: 1 April 2019 to 30 September 2019, Energy Price Guarantee,
Decision for Typical Domestic Consumption Values 2020.
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Manufacturing Heating Water and cooking
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Spain [ France [___] Spain B Cooking

(V]G — Netherlands [ France
Netherlands [] Belgium [T Netherlands
Belgium [] Spain [0 Belgium

0 10 20 30 0 10 20 30 0 10 20 30

Gas demand (bcm)
IEA. CC BY 4.0.

Note: This does not include gas used in power generation.
Source: Energy Efficiency Indicators 2022.
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IEA. CC BY 4.0.

Note: Bf-BOF = Conventional blast furnace route in steel production. DRI = Direct reduced iron. EAF = Electric arc furnace
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IEA. All rights reserved.
Note: The difference to 100% is electrification potential that requires more complex systemic process changes.
Source: Schneider Electric Sustainability Research Institute (2022), as modified by the IEA.
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IEA. CC BY 4.0.

Note: Heat refers to heat produced for direct sale, mainly through district heating networks and thermal heat from industrial
processes and other sources. “Other” includes mainly conventional biomass.

Source: Energy Efficiency Indicators 2022.
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IEA. CC BY 4.0.

Notes: Mean heat loss levels (W/K) for efficiency group quintiles are: High insulation (188 W/K), Medium Insulation (335 W/K),
and Low Insulation (563 W/K).

Source: Based on Summerfield et al (2017).
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IEA. CC BY 4.0.

Notes: For comparability, the threshold values of building performance classes in energy consumption per m? as used in
Denmark has been applied also to the analysis of Germany. However, each country defines their own national threshold
values according to regional climate. Class A relates to the Danish A2015, Class A+ to the Danish A2020.

Sources: |EA based on Statistics Denmark, Environment and Energy Statistics, Energistyrelsen.
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IEA.CCBY 4.0
Note: Europe sales include 21 countries from the EU plus Norway and the United Kingdom.

Source: |IEA based on data from the European Heat Pump Association.
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% of LED vs non-LED Energy savings from 100% LED conversion
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IEA. All rights reserved.
Source: Signify, as modified by the IEA.
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IEA. CC BY 4.0.
Note: Total avoided energy demand of 95 EJ includes further energy savings of 6 EJ in other sectors (agriculture).
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coal power and expansion
of renewable power

2018 - 2030

AOLxdD

Renewable energy share In
electriclty generation must
Increase to 65% by 2030.

+ An additional 8 000 GW of
renewable capacity in this decade.

Installed capacity of onshore
wind of 3 000 GW, four times
that of 2020

Offshore wind to scale up to

280 GW., 11 times more than

in 2020,

Installed capacity of solar PY to
reach 5200 GW, more than seven
times that of 2020

Hydropower capacity to increase
o 1500 GW, 20% more thanin
2020,

Othar renewable technologies to
reach 750 GW, up six-fold from
2020,

@ Process and

non-anergy

Matural gas

@ oi
® Coal

The share of direct electrictty In
total final energy consumption
(TFEC) must rise from 21% to J0%;
deployment of energy efflclency
measures must Increase 2.5 times.

« Adropin TFEC from ca. 290 EJ
today to 370 EL

« Expanded electrification of
enargy services, espacially in
transport sector.

« Improved energy efficiency
standards and retrofitting of
existing buildings.

+ Process changes in industry,
relxcation of industrias, and
circular economiy practices.

Energy consarvation
and efficiency

Renewables
{power and diract uses)

Electrification of end
uses (direct)
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Direct renewables Inend use

sectors must grow from 12% In

2019 to 19% by 2030.

+ Hydrogen consumption to reach
a minirmum of 19 EJ by 2020,

« Total consumption of bioenengy
and feedstodk in industry bo
increase to 25 EJ, 2.5 times
miore than in 2019,

« Solar thermal, geotharmal and
district heating solutions to be
scabed wp to 60 EJ, 13 times
thie 2019 levels.

« Biofuel's share for anergy
consumgtion in transport to
incraase from 2% in 2019 to 13%.

« |ncrease ambition on biojet
bo reach 20% of total fusl
consumption by 2020,

[ Hydrogen and its
derivatives

@ CCsinindustry

. BECCS and other carbon
removal measures
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Hydrogen technical potential (EJ/yr)

@ Argentina @ Australia @ Brazil @ Canada @ China @ MENA region @ Rest of the world

Russian Federation @ Saudi Arabia @ Sub-Saharan Africa @ United States

166



c KITERDIRE~DODATIE LTER SN, 7V =V IKFEEOEERNTA—XD 1| DT
HD, KBRELTODHIETIE, RAKMICE DEKREERATE 51E0, BER»H=EL
BEL- M CH ., AKZEE L CHEAT A Z EARET S D, SIS KD k= A R asEng
B3, FILUTH 0.05 K RV /kgHy EKRFAFE T A N RIKIZED 2 EIG T/ NS, &
R D= RNV X —TEEED 1~2%IZIWEXR0, KEFRRENKEBRT v LR BIET
SETWDHEITH YT ITET (02%HEA), HH 83%HEA), vy a (63%E)., £
OMOT T (61%H), TN TH, KARE L TCINHDOEDKEAEEDRT 3 ¥ i
REW, YUV TITET7TIEN 190 G5 tH AFEOKFELEET LIS THY, Try
LN DRI Tl/ANRT v L Th > THiK 90 B tHAEDKFEEAEFET D Z L 53
TE 5,

TS Y 7o o> TOERAMEINEIL, = A FAKHE, FFIT 2050 T[T 72 FF =% D CAPEX,
RS, WACC (INEFHEARZ A N) OHERIZH D, HIFER Tk L, St &L s
0= VIR T T A F = — O, LA ERIE D, 5T, ZRXALXF - AT A
PAEARE ClII e < BEEEAE EICHRIT 5 (SHTRITEEEE T D) (22T, 2021 FiZ
BRER LT D72 a®T 4 7 A OEENT, BRI X NOBEINZORB D AREERH D, b
S &b IET A OEBIHHE E~EEL 5.2 5720720 T, =RV F—ligIc b %
DRI N S,

SRR IR ORAR 2 2 NI E MR D720, KGR ESCEME D 2 A k)34
DR TEA Z kT D LAET D &, KR EE N—A L LIoAKFEEFEITR S 22 M)
N2 DT2A 5, PATLUMEOT 7V, HE, FREKDEL L, BE=RXAT v LR
FEFITE <, T A MEE O F /2 ARMEENEX, 2050 2T THEV WACC 7 ERZITFIKTF S
HLZENTELINTHD, ZOZLIETIHZIERDOE LY & WACC DD 3AE DK
FHAEIANECBRERPBEBEE 2D L ERBEL TN,

167



4. IRENA “Green hydrogen for industry: A guide to policy making” (2022 4% 3 A ¥¥)
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5.IRENA “Decarbonising End-use Sectors: Green Hydrogen Certification” (2022 £ 3 A %)
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6. IRENA “Innovation Trends in Electrolysers for Hydrogen Production” (2022 £ 5 A %7)
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7. IRENA “Innovation Outlook: Renewable Ammonia” (2022 £ 5 A &H]) OEWN
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8. IRENA “Global hydrogen trade to meet the 1.5°C climate goal: Part I — Trade outlook for
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9. IRENA “Renewable Power Generation Costs in 2021” (2022 4 7 A %F]) OER
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10. IEA “Special Report on Solar Global Supply Chains” (2022 & 7 A %7T)
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11. IRENA “Tracking SDG 7: The Energy Progress Report” (2022 £ 6 A %)
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12. IRENA “RE-organising Power Systems for the Transition” (2022 £ 6 A %T)
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13. IRENA “Renewable Energy Outlook for ASEAN: Towards a Regional Energy Transition

(2nd Edition)” (2022 4 9 A %)
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14. IRENA “The Breakthrough Agenda Report 2022: Accelerating Sector Transitions through
Stronger International Collaboration” (2022 4= 9 A F¥l)
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Ty a Nl EmO LRI A2y L, TL— I AN—T V= XD FTT
NETICBAENBEICER L 5 MM (B, KHE. B L@k, g8, B3 B85
T v a sk, EENRREBEEAZZERT DO R TH D, BIE, RO GHG HEH
I 60 Gt-CO2 IZELTHY, Zhb SEMANRZED 50% LLEE HDTWD, EHMN
ZME—DFISLE LT, oo 4 FCIEY U — Bl L Rl aTRER VY U 2 — 3 UIEE TSR
LT T —HTNIRA T a rTIERW, BTS2, FETAATOEICETTELD
FTIERV, IO ETT L—2 2)—T V= XD RAEE LT 511 BUF 2.
FEE O L 7ATE DN LB L 72D,

EPC BT D E BICKEREEA 2T 7 v a v OESIF B EE~OZEOT 7y
59?4@%ﬁ\%ﬁ\&%?ﬁfhi&%ﬁwo_ﬂi 2030 - FE Tl R I &
ED 74~8TW OFTRXEEBERELZOMD Y ) — B II~OREEERT 5729
RAIR T %, FIRFIZ, S OHSRFERBEICE LT, & EECHd 2 [HE i%k?mf
DEDOBTORANT T 7T 4 ADKEDRMETHDH, KET, KA D7 V—FBHO
*Ekﬁﬁ&%é@t I[CEBSERAR DR EZ BT & Th D, o, fkox >y b E
nENEFEBT LI, BRMA N —U 25 0ENRBEOKEME Y Y 2 — 3 »OIFE

FBr A L i w&.@%&ﬁﬁmﬁMﬁ*w%mébwm::xbmmkwMEMW
Z LT, RBERAIRRBEEAELZ TELETHOLTOIC, RV F—EEEOZWFERY
AlExT B8R ) 70 = R HEDO GBS T T EER e S I BRI R T b,

ARIRFDKFEDT A F YT 1 & affordability & 5 72DI2, EHIZFETTRET 7
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Ta ik, HERENH L TURRFKRFZOREL 2 I v M2 ERESRTHHOERE
U—RTH5ZELTHDH, ZNITE ST, 2020 £ 4R/ 100 J7 k5505 2030 4% T
ﬁ%@1%¢m03~1%iwoE%ymiﬁ%k%<Mk#5kmm&§%%#ﬂﬁ1\
LUFD 2 )i C— @1 72 ERAATEI N LB Th D, X, KRFBBEICHIH STV 5508
f@kﬁ%ﬂtﬁ@mfiﬁw6%%#5t@@$m%%%l FARFED RS U CHEES
HZE, b o 1o, B, VEE, T RLX T &L KFEOH LW ARICE T DR AR
RORA NS Z 774 AeFEMTHET L2 THDH, b7 vy Okl iR
AT RO - e & LBk S, ¥ —7 v N B - HEITR L OMB IR I
Ko THEEINDOIRNETHD, ZHIF—BELLDEATIZ V= KkFEYVa—a o7
_A FE VT 4 & affordability Z O AT OICEETH D, 7V —r /KEOJRFZ2REER L
Bl ZFREIC T D72l Ltk EH. e o RO GBI 72 EERAI 72 B #2130
HWINDHRETHD,

R TCIE, EEABEA— I —L, TR TCOFEOPH AT A2 alo§ 2 BEERE
BEL, HEE SISy 7 b &R T, 3 X MEEEINET A LERDH S5, B
T I v CHE, 2021 FOWHROHBEIRTEOK 9%E HDTZn, 2D =T & 2030 F
TIZH) 60% IZEDDHNE Th D, BUEDHMINZR TR AR E R 5 & EREWHE~
@ﬁnziyyay®#k%é% IR T 20BN DD, FREA 7T ~OREZRTH)
R BOR ZHEET 27201213, —BIRRIRRA N T T 77 4 ADERLETH 5, I
ﬁkiof\W%%ﬁbfwé!&%ﬂu%@!ﬁk®%®ﬁ%@%%%mbé_kﬂﬁ
REL 725, TRNAX—IMOFEE L VA IATE L L5127 572012, i& EEA~OEIf
H3 L OB R E RKIBICHEST BERNH D, FEMY T I F=—r O 2T F Y
T A EHERT DI, i SN EEREERARRIR CTh D, ik bIFNERE L ERE S D
PEBR L. =2 A b & e 2 BT 2 72 D (2 oy B A & i [ o 6] oo B R R 3 BT
b,

BRI T, 1RIEEr = v v g VOB~ OFEEZENH I T, AESOREZRT
_&WLL@77/E/k@5 IFEr=I v g ro—RkE @E) 1%, BIEER 100
ﬁb/%ﬁbﬂé@émfmﬁw#\mmfﬁféﬁﬁﬁ1%b/uiﬂﬁgmtékﬁ
bbb, EREEDTN—TIZ XD HEFHZED 2 I v b A AR SE 2L
RHT ZOTDICLBEREEZRTTOICHIEAZ I Iy A MR EDHENME
Thbd, 7—=277 v 2&ME T 572012, TXTOFF 22 EREN A PE Mtk g 3t
DEFET RV =7 NTOWMAPLEL 72D, EER/AEEEHEEEZ SO, EHICHET 2
RERORTFE 2 TE 2120 RO BES IZBRAA L, &ffam?yVHV@ﬁﬁﬁl%ﬁ%fﬁ%
TEDLEOIRTTRICABTHLLEND D, HiE W23 2 ) % FTRE #é%gﬁg
FED PezIviardbdW0EEEe oI vy a UEAOEEEN 223 TR
) K EITAE LT iude b,
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15. IRENA “Renewable Energy and Jobs Annual Review 2022” (2022 % 9 A %))

Fm RSB U7 BH#E 2% IRENA 38 Lo A £ & o7

Eﬁﬁ%%ﬁ%@:@%ﬂﬂ%ﬁéﬂf%@«%@ﬁ9@9k@
Do MEIILL T O

-ﬁm?ﬁﬁi2m1$ ELHER - FHER9IC 1,270 AR
L7z, TOEITEE 10 FiTbh iz > THRFTHIMNZHIT TEB D,
ZD% 1%, KEFE | M A= X— KIpEE, A
BICEEL TV D, [X25132012 LD HxOREHAEK
DHEBZ R LTS,

IO OREMEROERIIZRIR T 7 7 Z— DR EEZIT D,
ZZWE, =R b KE, BEREAEICNA T, B REAR

V7 IA F=— G, BETENE RO DIRAVBIRFEREEND,

25 B-XBERELK - BIRIOHE (2012~2021 515)

Million jobs

14

043 Solar

12 o8 0.27 w1057/ photovoltaic
ol 018 e 137 @ Bioenergy®
10 0.20 s 0. P e [ 17 :
0-19 094 033 o 116 o 218 25 @ Hydropower®
0.23 s 1.08 116 205 .

3 [050] 103 199 Wind energy

0.22 0.83 216 206 344 )
204 358 352 Solar heating/
089 2.21 218 .
6 : - cooling
075 305
299 288 274 e Others®
429
240 368 375 45
209 337
277 ’

227 249
136

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

73 85 95 10.0 101 105 11 N5 120 [T

-EW@ﬁi%ﬁ%ﬁﬁm\ﬁi* @&W@@% BRIE ., RST - EH ORERAIIC 2 A
B2 2 FERER L 72D, ikl il 2 imE /e e & U O LR 5120, +
ﬁﬂk%<ﬁﬁbtlwﬁg%%gkﬁéo%@LEE&%EH&KOK (EEP WAVA SS
EEZTTH D, FAMOENRIEEZ RET D7201213H D2 FREDOHE G HIRS LB 72
Dh LRV, L L, BORSIEE L, ENEEOREL o3 X Mg/hRE DOEE
NI UABRDUEN D D,

« KRB OVWTHR D & 2021 FEOFHIE AT 132.8 GW & Frackkz #Emk L7z
(2020 4E1% 125.6 GW), =D H b, H[ET 2021 FEAFED 40%% 55D 5 53 GW L7 o
Too MWNVT, KEL A R, T VA0BE, WTHBERBEERZ T BT, FA Y,
AAR, #E, AXA 2, T U X3k KTGES, WibilEov— 78 AEL x5
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ZEE ot

- 2021 FOMF DO KGN Y 2 — VAEFED 4530 < DS S, b2 10 4R CEBRA 72 B
FIREHE LT\ D, (H L, RO KR RN RS E O R E RO K723 hE & R T
TTIR - T D, 2020 FOPIEOKBEHEFEEBRAEER 1246 GW O 2/3 25 Shuiz,
HIRAZ, AV 7T, A v R, KEZR E O FE e KI5 EH S E D i A E & 72
S>TW5 (K26 AKX %EZM), EU T2017~2021 HEICHRESNIZKBEEY 22— D 84%
[THA SN 7z, EU OEAMKFEIE, KE (77%) A v F (75%) % kE->Tna,

M2 EEED 2020 FOXBARERFEOWMEE S =7 (EX) LMBESE (FX)

Share of exports, 2020 Net trade, 2020

EUR (million)
China 15000

40.9% 12000

9000

Rest of world

38.1%

6000
3000
Rest of ¢/
EU-27 3% /‘

France1.2%
india 0.2%

Netherlands 2.6%

0

~._ Japan 5.9% 2000

Germany 4.2%

United
States 3.9%

-6 000

-9000

i < S X T AN d
& §F & FF P F
s ¢ & & § g &
& b
&
~
N

- KR EORMAFEEIT 2020 40 400 JT705 2021 H0 430 T~ LT-, BHA#H
DAL 10 ffETERDE, SOERTYT (WE, 41K, BR, X775 v 2, N
NF2). 220ERE - fik CREL. 77 20) 20EBEKMN (RAY, A= ) Th
% (X127 58), EAr10 »EEEFHTDE 370 TRAKEERECTEH SN TE D R 2K
D 87% E DD, FHIT VTN 19% & EHD T, T OHIENE| & & KB ERE OB
L FHBREICB W CERIN R EREZ R L TWD, T TUNDRHERDO Y =713, /M
AT AV BDB 7.7%, BRINDS 6.8% (56 BU MBED 5.5%) ., ZDOMOHIK 75 4.9% TH
ST,

- RENL, KGR EER O R R ROAPEEZ L TR R ROFTEETH Y | KEEEHE
DOREMEEIL 270 TN EHFRD 63%% b5, KIEOKEEHEE & KW ERE B O H
BRI, 2020 FO—FFIRE HIAZ N BEIE L 25.5 15 NITHEIN LTz, BINOKEGEHED
JEAFHIL 2020 412 268 AT, 2055 235 A 1 EU MEETH S, 1~ KT
Fo 70y ROKXKBIEBORAERIT 137 HA, A7 70 v RN 8.06 HAEART 217
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TN EHEEF S LD, BARD 2021 H0O KGR ER B ORI &IXAER TR L2729,
IRENA TixZDREME % 15.1 T N EH#ERH LT=,

27 2021 FOKGHEERAFE O LA 10 HE

Million jobs
2.7
63%
26 of PV
jobs
2.5

Top 10:

24 87%

i of PV jobs

0.3
0.2

01
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16. IRENA “SIDS Lighthouses Initiative: Progress and way forward” (2022 4£ 7 A %)

OB IRENA

siDS
LIGHTHOUSES
INITIATIVE
Progress and
way forward

2014 4E|ZEXSL &7z SIDS (/) BB %€ & E[E) Lighthouses
Initiative @ 2021 FEOERIRILICET 2HEE, AR, To~v—
7R AL HIED 8 EDSHRIZ K o TIER S e, EENT LA
To#y

- 2014 42 SIDS Lighthouses Initiative (LR, SIDS LHI) 23Bf%A
SHTLIBE, SIDS IR 5= R EARRET -BLTHMLT
W5, TOBRBEOIRBEBREIL 2014 F£0 3.5 GW 75 2020 Fi
% 5.9 GW &720  FRZ 2018 4FE0vD 2019 AT CTIERTALL
T 19.5% LW IHREERIIREEMNE 72 o7z, L L, B RIEERE

DAL 2019 FE0 D 2020 DRI 5.3% (ZJ0HE L, SIDS LHI 235%N SV CLISED i

IKFeER & 72 o 7,

28 SIDS IZBIT 2B RXHKEAE (RHEE)

6000

5000

4000

3000

Total installed capacity (MW)

2000

1000

2014

2015 2016 2017 2018 2019 2020
® Hydropower @ Bicenergy © Solar & Wind @ Geothermal

- SIDS (28175 2020 FEOF=RIEHEOFHFEARIL 180 MW DO KELHE & 110 MW
DNA FTZRNVF=NRN &R oTz, LS, bbb KT, JAT), B OHNNTAT
LTHEY, COVID-19 " T X v 7 ODEENETEFK->TWD
2018 =2 SIDSLHI D% 2 7 = — A)BHAk S TLk, uT@{Ef‘a/\E A>T IRENA
I% SIDS DT /L F—HRHADI Y #A 2 SR L TE T2,

CHAN B E X v VT 4 - BT 4 I XD NDC T & FE D AR
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- BEAT - FREIERRE DN B AR TERIR Y U 2 — 3 g U EA~ DR

- M EE SRR — 2G0T N TCOF RGO L B - KEGEHEED

B0 #H A5k

g RRERR Y m Y =7 MR, BE&~OT 7R, REEM & O %5

CHZARDOH B HNY a—F = — BT DR AR O v e LA
BIZ & & F B 2RVWEEH T2 OO FfE FTFEERI~D A 32— PR

- TR E R —RRBED T —DIEH]

CMRIAWVHEESRERIRBOMRED D OF TR & ¥, R fdfE, KEoxs

P 2 DR
CHERICEDEARIN, Yo o= AU — 2 MIBET AR
EALN

(B xfRAIER] & TRIELEHIL Y 2 - KFEEIH] L) r
- IR E RIS S BERIRE D - O OFEH R & AFE 0L
SIDS DD A4 =TT 4 7LD FV—Z{ER LTS — hF—iffb & 5K

uLOD{Ef‘a FEFICINZ T, IRENA [, T SIDS 1Z8IT5 2030 FOHT R EER
DOEFE 10 GW EFT 28 LWHEEZE v F L7z, SIDS 234&H L7z NDC %747 L7-#&
R, 5% SIDS (28T 6. SGW OF =R NBINCEA SN D HIAZTH Y | SIDS DOFF
TRIEEREIT 2030 FEFE TICREBTH 10 GW £ THEINT S (29 2H), Zhididk7
EFOFEMBEMED 4 (IS T 5KEOEME 722, 12023 FF TIZHT RO RFEREE
KA SGW IZT 5] EWHIHBEEN 3FLL LR L CER SN FELEEZ T, 4
D 10GW ~O BAEUE DT OILT,

X 29 FHoXHEEREL 2030 FEFE TOWBRI TV A

10.0 29 esGw
-
./‘/"
f"r
- .
8.0 = Quantified
= ’_/’ W2 conditional NDC
% - e} renewable
= f.i’ energy target
Z 6.0 — -
o -
2 T .
S P a1 =TT T Quantified
T 40 - - g3 unconditional NDC
< . 34 oo --T €] renewable
5 energy target
2
B 2.0 Installed capacity
. of renewable
energy
(base year 2014)
0.0
SIDS NDC

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 S
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17. IRENA “Indonesia Energy Transition Outlook” (2022 4 10 A %))
- IRENA O TR/ X —H5#Z W F U 4 Th 5 World Energy
@ MEIRENA - Transitions Outlook & % D HiIE L)L CD /34T CT&H % Renewable
INDONES|A ~ Energy Outlook for ASEAN 2 2 JRIZH:ASWT, A & R T D=
ENERCYISANSIION. - L X — RIS A R R L 2R LIclEETH 5, W
FILLTO® Y,

« IRENA OFF = E#la— F~ v 7 (REmap) TIZLLFD TV
RN TN TOIND, =R F—iifis F V4 (TES) BLW
1.55CYF U 4 (1.5-S) N F—lrHaz I S 7= U 4L
o TW5,
‘ C PES : BHTH £ OFFH ST B I S o U o,

» TES : BUEAFARE TIRRBEEAM - Er b —R o Hiix Az
TRAF—RAEFE LYY A,
*1.5-S : TES X0 L0 F Y 4T, 1.5-SRE85 (EEDHT XY =7 85%F L VR
F77). 1.5-SRE90 (GEEDHZ XL =7 90%FLB LN CCSFIH). 1.5-S RE100 (BREDH=
F =T 100%) EWVWD 3T U I HRD

AV RRTTOANEIE 2050 4RI 318 3,500 A (2018 4E0 6 OAEEHHEINER 0.74%) (2
£ 2050 FD— AN%7= 0 GDP 1X 2018 4FLL T3 fELL i b A b5, ANDENE X
ORI R %517 C, PES @ 2050 o =L ¥ —75 2 (TFEC) 134 3 58N+ 25 (FF
BIHEMNER 3.3%), —J7. TES BL N 1.5-S 1F, HT=RxBb~DiinH b = 3 )L ¥ —ghRikE
DA, TFEC I PES LV 4 ZNF1 14%B L O 2%z 65 (X 30), 1.5-S TILE
2% 2050 - TFEC @ 47%% H O, 1FEAERFHZRX—RA LD,

K30 Ay RRVTORRKRZRILEF—FEE (2018, 2030, 2050 £F)
(£ : =X —JERI. A : A0

2050 2050
@ Bioenergy @ Coal and coke @ Electricity @ Buildings Industry ® Transport
@ Hydrogen @ Natural gas @ il
@ Other Solar

6 4L RRYT DR « BT RLF—FELT XX —EH CO HFHBDOEE TlX, 1.5-S RE90 D¥fiE
NDHWLNTWA,
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— R FILX—HIEIC BT L HZ XD = 7L, 2018 4F 14%70> 5, 2050 4E PES 24%. TES
45%. 1.5-S70%~EFNEFNIERTHREBEL 705,

« A YRR TBUFITEESMOMEICEN L TEBY, § EMO X —HENAFEE (5
P TFEC @ 70%% 5% %) NEDOHFLEIR> TS, FEEHRAD TFEC (X, 2050 i
23 T PES THE) 3.6%. TES [Al 3.3%. 1.5-S [A] 3% CHIMT 5, EHEHH O R/ ¥ —ix
HaTlL, BALE A A~ ANEEREE ZHW, KESCY—F2TF7—x2a/ I — CCS &V
ST SRR BN ME & S D,

« BRERETEE 2050 SE O HLE 5 %L (vehicle stock) 1% 2018 2B 2 5 I2H#IN9 %, i
L%W@zwoiTﬂm:UEST2M8$ﬁ%ﬁ27P*ﬁML VYT 4 —EBLN
KN 5D, BRI OBRFELEED D72 DIITBLDN RS ATREEOH 25 TH 5,
1.5-S "I H 4 F0 S IE BRSO 82%73 F MénéﬁLbfké:%@%$%b7/7
A, WLZZ TS A A RE ORI A DB IRF LD T F L T2 D,

< NSO, BRFEAE . IREREOILRIZEV, B 0 2050 4 TFEC (X PES T 3 524 k
2725, FETIHHEHOZ XX —7F Eﬂ#”ut%ﬁbé wG@i& i@ﬁ%%
IRA A AU 2025 FELARELR 2 (2D 3, BURFILDOT-OIITERA v —T7% (4%
HELRMIETH D, FHEAEYTIE, BN RNLX—F £®9% <%£@fkw\lﬁ
NZDORINS B 5, (FE - FEMAEWICB O I R X REEN PR FLD T
ICEEERD,

X 31 A2 FRIVT7TORVX—JRBIREEBEREEE (2018, 2030, 2050 4F)

1200 [ RE Share %
[ VRE Share %
Thermal-Natural Gas
1000 - TT 0%
@ Thermal-Hydrogen
O o
l Thermal-Gas CCS
800 & ] = 80% @ Thermal-Coal CCS
m = ® Thermal-Coal
E 600 50% Thermal-Biomass CCS
= Thermal-Biomass
m O ||
= — @ Thermal- Qil
400 m 40% Solar PV Utility
. = Solar PV Rooftep
=
200 = —_— 206 @ Onshore Wind
] [ @ Ocean Energy
— S
! @ Nuclear
4] 0%
2008 2030 2030 2030 2030 2050 2050 2050 2050 2050 2050 @ Hydropower
BES PES TES 15-5 BES PES5 TES 155 155 155
REB5 RES0 REIOO @ Geothermal
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cREESNCOWTUI BRKIIDA » RRU T OFEFRMERED 52.3%% 56 5 (2020 4F) ,
2050 FE TICEATEIL 2020 FLL TS ELULEIZR D2 RE L TH Y | EDOBFROREERIEA
BAEILKT 20T CO2 PEHEITE 2> T 5, FEOHFZXRT Y /UIBETHY .
FHCRBBH DR T 2 v V1% 2,898GW Th 5, FEHPADIKFTIIRTOT TV AT
BWTKBEHAEEREE 2 S (K31, 2720, BAOFEIV Yy IVBICEFLTND —
5T, KRN EE D3O MK (Sumatra, Eastern Nusa Tenggara, Kalimantan) T 57z
D, EEMOIIRDNEL L 70 5, IKEEMORENH TIEH T R 2L F—FEH A B E L
e RHIOEELRFH RO 5ND, BTROBMRA NI TUE R Z 5D D121,
= M & KK TR DB RN R RFIT 2040 FLARRICEW E S D,

© TRV — R B R PR ARIT. 2050 4FE TIZ PES T 1 JK 1,740 Bk KL, TES T 1
JK 9,200 f&K KL, 1.5-S T2 JK 3,100~2 Jk 4,180 &k KL (PES D 2 %) L7225, FFlC,
HERMH & BV A 7 T ~OFEERLEE Sb, —J7, 2050 FFF TITHLEE L 7 B IRk
X O&M %, PES @ 10 JK 7,000 fEK Rkt L, 1.5-S 1% 10 JK 1,000 fE~10 JK 3,000 fgK K
VIZHIR bivd, F72, 1.5-S TIHEFRLRMEZBNICE T 5 AMMASTRGE ORI H 1T 2,000 (&
~6,350 fEK Rz E5 EHERF S D,

s TR RIS T e R G AT D 72010, BEREAWET HIUNEND D,
IA%ﬁHN#%*@%774ﬁ—f%5tb$ﬁmﬁ B AR, BT
S DFEIMEZE S REFBMOSINZ LT SER LI TH S, PPA L= R FHEIZ T 5
e Mt TG U 2 7 ORI E T 5,

« TRLF—EZR COr PEH&EIX, 2018 4F 5.59 fE h > CO, B, 2050 A2ZiE PES C 10.40
fEhY COy & 2 < HIMT 220 (FEHED 89%I3 LA BREHELIR) . TES TiX 5.08 f& k>
CO2 1.5-S1E2.10fE F> COz & 2018 FFEFERE LV AT 5 (K32), 2D CO HEHIHITK
W2, =R F—RRSE, B2 FH, koL F—HEOEN, CCS AT 5,
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2 32

1500

1000

(500)

(1000)

AV ERYTD15S ODFTORAF—ER CO2 HEH - HIEE
(2018 42, 2030 4E. 2050 4E)

2018 2030 2050

. Codl and coke . Natural gas PES emissions
W o I Energy conservation @ 15-Sret emissions
and afficlency
. Rerewables
{powar and diraet usce) I sectrincation ot
end uses (diract)
. rtvcrogen and . BECCS ard other carbon
its derivatives romoval Mmoasuros
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18. IRENA “Renewable energy targets in 2022: A guide to design” (2022 & 11 A %¥))

- MG EIT, GHG JRHHEHIBICE T 2 FAEOREICE L CTBORNLEHE 2 3BT 57
v‘ TRIRENA OITHERR S L7, BEEIILL T om Y,

qg’ - [EEIZHRH S 72 NDC D 9 B 183 HENFZRIZONTEK

v @ LTEY, 96 143 WEI ML L-HFo 2 BEZALTWD

Renewable energy (2022 £ 10 H 16 AlES) . ZoH T 108 7 EDFT 1 3&E B A=
targets in 2022

A guide to design EZEHTNDN, NDC 21 T4 < HOT R L —BHTHFT X
\ P AEA R TNAO 82 HEICTE /0 (K 33), NDC O
PP B A EBLT 2 72010 1E, HOm 3L F— B TR
FENHHTRAME FKEED - LALETHS, £7-. NDC
BT, BB b B TR R LR — BB R ST %
HIE 248 TV B 01 31 HEOLTH D, BB T < Bl 3L F 5 OB 01 72
HEERE S BETH D,

33 NDC THIXREBRELZATH2EEBLCER =X VX—5HE (HgH)

Global

Sub-Saharan Africa
North America and Oceania

Middle East and North Africa

Latin America
and the Caribbean

Europe

Asia

SIDS
LDCs
G20

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Targets in both national policies and NDCs ~ m Targets in national policies only
W Targets in NDCs only W MNong

2022 AEAERER T, 176 FENED DV HIBE LSV T L OF T R HIZE A
LTV, FEAENHRREEDOHETH DN, k=3 X —FEHRM OB Lo BB
MEmE->TEY, E— MU 7REVOEBAHRELRET HEGHML TWD, /o, %
ORI D & O 2 BALDSHE L WERFI OBl FAL CEHEE A &FIZH D 7' ) — L KFRITE LTk
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ES° AR A2 T E D D [EAH 2 TV D,

*IRENA @ 1.5C 7 U A (2050 % TR E5A-% 1.5 BELANICH) 12X % & 2030 4
FCICHZ R REERMAREIT 10.8TW BEE L S HD, BEFO BARICE SV o R E
OB 2T 2030 4F 5.4TW & Zix KEL TS, BIEOHTREAN—2ANER5 & BE
fFEBEILGERFIREE B2 DN D720, —EE LR BERENLETH D, 728, 54TW O
SR ET VTN EO TS (K34), F=REFEINCAD L KB, BEL - vE
RT3 2030 FFT BB EO RO LR D (1K35),

X 34 BEFEOHBIZESWZ 2030 FOBF X RERERE (RE, ik - S50

6000
5367 GW

£ 000 4800 GW
4000
3000 I 7607 GW
2000
1261 GW
908 GW 993 W

1000 B
o, B o

GW

w
e
(3]

&=
[0,
)
=
=
=3
o
®
o
o
=
]
]
=

o]

Global

Asia

Europe

Marth America

and Oceania

Latin America
and the Caribbean I

Middle East
and North Africa | :
Sub-Saharan Africa || 2

G20

EU 27

Least developed

countries |
Small island
developing states

Solar PV m Onshore wind  m Offshore wind  m Hydropower m Geothermal mBioenergy mCSP o+ Other

X 35 2030 EFFE TOFRXREEREEEREZE (BRI
(£ : R, A BINEAR)

Total targeted capacity Remaining targeted capacity
5 grgr'gre wind
ioenergy GW
— Csp
Tﬂ?pﬁﬁ ] 1806% 500w ™ __ Offshare wind
other 157w
19cw Geothermal
—‘ I Tew
Geothermal
- __ Solar PV L Othar
27w | 5397 GW e 2333GW , Qhper
are Wi i
213Gw L ‘Iilédzrc;p;mr
oneh o Salar PV e L Bioanergy
NEnore Wi |
1352w L o 1344ow 16cw
276w
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TR EEOREIL BUFIC L 2= RX~OBIRN R EM a3l y NA O 7T e L
TARMEEMEZIRT ST 5700, REREENMEEI NS, BEHRE CIIH=REAOHE
IIREICE 2 e T iE e 6720, BARIICIE, KUREB AR OER, =)L X —7 72D
EBIO= AN F—BROEK, =X —EX2 VT 1 Ol fSRFELEO R KL
ERdD, Flo, ZHANF—FE, F=XEHMHOBRRBRRLA 7T B3R T v b
LEETHMNERD D,
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19. IRENA “Accelerating hydrogen deployment in the G7: Recommendations for the Hydrogen
Action Pact” (2022 £ 11 A FT)
semena - GT (O, AL, MR BRC B 3E K EU) 1L 20224F5 AL K

ACCELERATING FTEHE HAP) Z3b hif7-, YWEFEIL. GTMEEORK
HYDROCFN DEPLOYMENT g - 0 2 | W, BRI BT 2o il L 2 HEs L, fa

SO RO TR LA BT AT L b0 Th B, B,
Wl HAP I » o 5 kR & KT B b OB A RE L
| C0D, BEENTOEY

728D 2020 FFOKFRFFEIL 242 HH by Hy &SRO
24.6%% 5. FOR) 2/3 AR, 7%V M S I v
5N TWD, GT DKRFFEEIL 2050 FEFE TIT 115~192 B I b
Hy (2020 EEL T 4~7 %) (2N 2 LABE SN D,

Zrmgg . smm

« G7T DR TIFARR LA RSN F 5 KEIZHTZKFEORT v ¥ L3 RE L, 2030
ETFEED 70~100 {5 OB K S5, HBRIZH 5 O3 B AT, 2030 FOKFEFTFEED 3%
?@Ebﬂzhwmm@iﬁszfiﬁf%@woH$M%@M@G%%li\mw¢

WZENTFEED 5~7 FREDOKEE 2 RVkghy LFTO A N CAETXHHRELT
3?;50

T RIKRFOEFEITITREHEANRARE TH D, EDEFEIT A MNIF=RENUKFT HT-
W, BT RHBERMOXE A N EGAFIEIA MREERIA NG A= L5, KW
WFRBOFNC LD E (ABEESHEHEEN TORWIZHEELLT) RA YRR LIEKa A
Feen (X36), XFRRAYIC, AARITER S 2 X RAVE,

X 36 G7HEICHTHKEEFHEEBIZL D 2021 FRRTOKREE= X b
(KSR = 2 b L EATESF L OB CRR, HOXE SIIKREESR FOSEETT)

Capital cost of solar PV (USD/KW)
2000

Japan 8.9 uso/g Eurcpean Union 4.5 UsD/kg
1500 canada B:7 usoskg

United Kingdom

5.4 uso/xg
1000
=00 ' | united states 5.6 uso/kg
Germany France Itala
4.0 usoixg 4.0 uspig 4.0 uso/xg
0
0% 1% % % an 5% 6%

Welghted average cost of capital (%)
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- BU, $RIZ RA Y 2VKEREBOBEMRHA B L TW\Wo, —H. 7 U7 TR EMA #E
(EERB L% 2T A5 L TW5D, 2010~2020 42 HIFE S 72k 5 O R 5
65,000 DKo% GT R ED, DO BHAN 23 2505, TH, PEORFFRSSEE 2 T
Y. 2020 4FFE TR D 30%% D D K912 o7z,

- RFEOBFER EIZIE, [GHG e &2 BB b3 5 HIEIC B 2 KB 7 38REH B & r@z
nu@ﬁ@ﬁiﬁﬁmﬂﬁbf‘\%é L ERED DI 5 FBRRFERERIE ] 2 5, AT
WERp>TH —BMERHERF SN EnRkOb, KBEAETmEREZXNR E L
International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE) 73 & D%EH]23 &

Do BBEOEBIRFEFEHREIL, GHG HEHi&E, /KEMERE IV G2 1 OB,
) & KRFEAEPEDAEBABIR I B3 2 LBl 2 5 Lo,

* B R K RRRRER L1, BESERD B B ORih O R nIREVE 2 SE 5 72 OB L7l
ETH Y SEITEEORENPHFEL TV D (K37),

37  HERIRKRFBAEBE O Lt

Title Label Emissions | Boundary Power supply Hydrogen Chain of
threshold requirement for production custody
(kg COzeq/f electrolysis pathway (CoC)
kg Hz) model
Australia

Smart Energy

. Renewable No ~
Council Ha threshold O . _ I:| Unclear

Zero Carbon,
Certification Scheme

China -
Renewable I Not
China Hydrogen H, 4.9 ol 10 |—| specified

Alliance

Standard and
w 's Not
Assessment for Low- Clean Hz 49 k) .
carbon Hydrogen, |:| . specified
Clean Hydrogen,
and Renewable

Low- - : Mot
Hydrogen Energy s 14.5 O . » not applicable ]

European Union

CertifHy Green Hz 4.4 .. J . B&C

Green and Low-
Carbon Hydrogen

Certification calI:I:I::H: 4.4 C T IOl B o Bac

Germany

TOvsOD (n(j:frigp}::t] 27 | @@O B&C
CMS 70 .

(?rerienggoﬂf) 28 00 Mass
Japan

Aichi Prefecture Low- Mo
c carbon H; | threshold O.' . B&C

Low-carbon Hydrogen
Cartification

International

Green Hydrogen
g - Not
Organisation Green Hz 10 00| specified

Green Hydrogen

Standard
Boundary Power supply requirements Hydrogen production pathway specified
. O ] . GO + additionality Solar, wind
or hydro
Includes To point  To point I:l GO required Nuclear
upstream of of use N . N
methane production No GO/ . Grid Electrolysis F?SH awff Biogas SMR
additionality (or unspecified) carbon capture
specified 3
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- 26 O B ERYRFERER B IO 5 1EE -V CERARRIEE - BMEZREL TWH—F, K
L RERLIE DD, Bl GHG HEH EIROAHESCHEH ERREZTRIT TWTH 2 DR
ECIEERHD B 7V =2 BHDHW0E7 Y — 2 kFEOH AT 1.0kgCO/  kgH~4.9
kgCOx/kgHa) . F 72, GHG HEHEFED /N Y 2 ) BRGE (REFEE TEHDLOE 2 S721).,
B XA OFEA 7 1t 2 B~ AT 2 EIREORE (=3, JF 7). RitE %)
EHZROGAO GO FEFCIEMMED ZE R A M, Chain of Custody (ZEFE « Pl - AN LiEFE D
EHIEEEE . B D FRICEA VY 94 F o — 0 2R TCOEEERO—ELEZ N L—W v

U7 4) OFETNFEOERIZBNTHREENRH L,
S - - [22] - 3> N ey
-ﬁf%@wﬁﬂf RN, BEIC I T DR R FEBOROH I\ ClsT &2 T 5
B KERRERIE ] boE, EU, KEICETNENAFAET D (X38),
¥ 23] =
4 38 WEHI/RKSRFRREMIBE D Lk
Country/ Title Boundary | Emissions | Power supply Hydrogen Regulatory Status of
region and scope | threshold | requirement for production mechanism | regulatory
(sectar) (kg COzeq/ electrolysis pathway mechanism
kg Hz)
== ;:ﬁrgf- o] 1o BEIS UK ented n207
™ ) L/ Low Carbon
the United \héner - 24 I:| . Hydrogen
Kingdom oy Standard d‘“"'Wdhi‘
2025
UK Hydrogen
Strategy UK Dept. for
. . . F'el'ransptlljrlt
enewable
Transport 3.9 . Transport Fuel Active
p Obligation
(RTFO)
proposed | EUropean . Actlve
- uropean Mew Delegated
m Clommls . . . 34 . Commission ;‘:t ofERgSﬁ
slon Transport RED II proposedin
A hydrogen May 2022
strategy for B d
3 climate- oundary European
neutral not 3.0 I:I . Commission Actlve
Europe specified EU Taxonomy
Framewaork Us Department
proposed mly Hydrogen O . oLEnadrgy: Draft guid-
CeleerEt | snce released;
s | tanson, | 20 | D @0@ |BEE o |
Economy). Energy for clean H; development
US Depart- production)
ment of No Callfornia Alr
Energy threshold Resources
National CI Board
H?dfﬁen = . . . . Low Carbon Actlve
Strategy and Transport Fuel Standard
Roadmap in (LCFS) -
development California only

Boundary Power supply requirements Hydrogen production pathway specified
. . . . GO + additionality Solﬁar.dwind
e oot Topot | D) G0 ke i A a4,
th duct No GO/ Grid ectrolysis  Fossi iogas
ethane procucton D ac?d\tionality . (or; unspecified) ca[’:lfc‘::?um
sperified
* U\fﬂ@%a‘%lﬁ’lwnﬁﬁﬁur 7}(35% iﬁﬁ“éﬁm% JTED ., 7}<$$E¢Cﬁﬁ‘éﬂ(ﬁi

BEFD IO LR IR SR WEEZREL TV D, ZAIZBEMEL T, 2022 4 8
H B C L B 2 2 59 D AKFEDOEFRITHOWT 3 IR YE (95[E ¢ Low Carbon Hydrogen
Standard & Renewable Transport Fuel Obligation, *K[E % U 7 + /L =7 Low Carbon Fuel
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Standard) O FZ 7 FAREIN TV 5,

< G7 MEREBNZ, K- FoR2rOIUR, 2050 FFKFERE L, KIRFAKEBLEET O 27 b,
HrpkFEa R MR, BEFEA > 7T « A2 7 T3, 2030 £ 2 ARSI, 2050 4K
R T UE=TDOES., KFBEHIEEZSHT LULTO X 9 2iERN S5z,

(1) KFEDBURFEC~OIGBOMEIE & SN D — 5T, G7 I EIFKFEENE « BOE Tl
B DREE T T D, BARIT, TR bLE TR T D= R F—Fx U T & L
TKRFEERZ, TV =0T N—7I EKFED ] OEWEZEEL TV, I 4 -EU-
TR R BEEITF T R KFE L COVID-19 % ORFRIEICE T HEE & L TR
i LT\, F7o, BU -« EH - KENIKFEER L =3 L X —t X2 U T 1 OB CRHRGT
LTW5,

(2) ENZ K> TKFBDOARE - HEDFENKES B2oTnD (K 39), AEFEFIETIE,
T F A B ENL T K RIC K& 2ok % B0 b, kil E: T, Bk FL 23 R #E 72 Hard-
to-Abate ‘£ 7 ¥ — %42 G7 MEE B L CSHENSR E L TWDH DI L, EREBTIZ oW
TIEEEY LTWHEB R OND, KBIZRERRT YV EF L TNDN, £ DAEFE -
B3k « =R X —EHIITBMN e =R VX — A & ZFHOEENLETH Y | KFFHO
BURMI2 T 7 AV T 4 OFEDLETH D, BURATIE, B 1IBEFO ((baRE~—2
D) KFBAEFEDOWIRFL, 5 2 ICE(LNEEZ2 Hard-to-Abate &7 ¥ —TOKFEFHANET
B SNDIRZ 2 EEZILND,

39 G7 HEDKFKEN - BORICK T 2 ERLE

I“1|E 00| =00 » 5E|=
Category | canada | “Unlan” | France Gemany | ttaty | apan | Kingdom it

[snrooin| 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00

[ﬂ aenyiogn | @@ | @0 |00 |00 | 00 | 00 | 00 | 0@

ather hydregen | @O | OO | @@ ( OO | OO | 0@ | 8O ( @@

B shis| 00| OO | @@ | OO (OO | 8@ | @8 | OO
I | @@ | OO | @0 |00 | 0| 0O | 00 | 80
O epenes| @0 | 00 (@0 (@0 | @0 | OO | 00 | @O
i ,Smraga o0 |ee 00|00 |00 | 00 |00 | 8O

giendng | @@ | @O | @0 | OO0 | 0@ | OO | @0 | @O

=z
o
=
2
=
I
E
=
[=]

JE%  swemakng| @@ | 00 | OO | 0@ | O | 80 | 90 | 80
='.‘.'.‘: pemchemical | @@ | 00 | 90 | 00 | 90 | 00 | 00 | 00
@l othernaustry | @0 | 00 | 9O (@9 | 9O | 90 | 90 | 9O
AfB  shoong| 9@ | 00 | @0 | 90O | 80 | 00 | 98 | 80
= auten | @0 | 00 | 00 (09 | 6O ( OO | 00 | @O

wns| 90| 00 | 00 | 00 | 80 | 00 | 80 | OO
- ks | @0 | 00 | 00 | 00 | 00 | 00 | 00 | 00
T mses| 90 | 90 | 00 | 00 | O ( 00 | 90 ( 0O
= s @@ | OO0 | CC | @O | OO | 00 | 98 | OO
(%) power generation | @@ | @0 | OO (OO | @0 | 00 | 00 | 8O

'\"J_EResldEnUa\ heating| @@ | OO | OO0 | @O | @O | 09 | 9@ | OO
I [ I
@@ High priority @O Prionity/mentioned OC Low/no priority
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(3) %%%WT@ﬁiﬁmﬁﬂ%%%ﬁﬁéﬁ%(ﬁﬂ\ﬂﬁiﬁ\%ﬁﬁm&E)ﬁ%
HCThD, Lo, BURFCAREEZRFEETM COF = RRFHMICIE, TEH=ax ~) & T3
WIZIREN R 7 ) = KBETFE] L9 2 ODEEENH D120, thﬁﬁki@ 2RI
HRTBORNMLETH D, 2 A FORBEIIHMBECEBBH R E D7 7 A F 0 ARERIC
KoTxIETED, WEAHOEK E LTIE, 7V — 27 AJLHE (sustainable public
procurement) ., 2 U — V7R FELOEPYHIE (quota) . FFE DRLEL T3 D AR T
N5,

(4) KFEANL— (valley) CKFENTIZHER LTODKREEIEN SV, b iE THEEORR
FH ML IO SRR FEEZ DO INATFEME 700 | SR HEITZT A M52 R
AREE 72 B,

(5) Bx 27 ae ANLARINDKFEOERITE U THEEN R FGENEE > TR,

7 —rKRFEOFIRIC ﬁit%ﬁﬁﬁ%%%olif7) VKFE] T RKFE) Lo
T-BARI 72 FRE A2 WM 235 2 ixt LT, CCS L BRMiEE R L~V DO & LCH
HEHETWLEE MRRFEAKFE] (€02 7V —KkFE) 7V —KE) HEOUHENRHE
WL R & 5,

(6) KFEMHZIZE DY FLOVBEOENFELLEKINLREBELTHD, BWVFIX, E

FETRM D Wi R A & RIRAT ATRAIN D DA Z M D T2 OIZFE TR KFE « T =7 ZA
FTEHINE, TRV =L DO~ TR L L TCAFELMESTLHT VT FFICHAR) [Tk
L ahhvs, HEY A RICR - e R 72 KBN RN A% OER SN DI T —~D 1
DL D,

(1) HBFH,EU, R4V A2V 7 &E, KEIX HFomKRBEMOE RS2 MET
WZE DR P EE A2 ' b U CEREMICEOR 2 56 L Cw < phased 77 1 —F %
BHLTWS, fis, HAREZZ XX phased 770 —F 2B HET . KEEXELT VY
AH— &5 EEFEL LT2030 FEENMEMTTND, WThoT 7a—F 28T 51
LTH, BXKFORT v VETEPTITITLE LT RHNBER NS LETH L Z LI
Ay oX/NECA AN

* HAP I[Z¥h 572 GT D= RIKBAILRT 72012, LLTFD 5 DO (pillar) ##2ET 5,
Pillar 1 : JEHECFRGEREE T DT o [FEFR S

Pillar 2 : [HEEM e h & RO T 7 v a b o -EEIlo E

Pillar3 : fti5 & FHFEAIHA~DIESI DT X

Pillar 4 : PEZEHLFT T OKFEFIH OHELE

Pillar 5 : TTRABXHEERDODAT — I BV X—IZHTHT T N —F
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20. IRENA “Sector coupling: A key concept for accelerating the energy transformation” (2022
12 A%
» codliion  + YEEEIL. HFT X 100%~D T )L X —Hfa A IR S5 2
Ex AL, = Fa—P— OOt OELEE - R 2Bk
&~ T, ZRNF =V AT AOFMME LEEELR ESED
b’\, \ HigE Lo s 2=y 7Y 72OV THHLTND,
‘ ;‘, IRENA Working Group on Towards 100% Renewable Energy (Z & -
THERR STz, BEITLLT 0@ Y
A

EBRICEE SN v F—H v T 7 DERIFFEL
:iuz:‘gcﬁ.{?:;ur;l;::ciugsr:.lr.lmc. 720N, IRENA X, ®27 &= 7V 7% [3EHM % IRH7R
TR AT X —HEEM (BHE, mE, TV T4, LE vtk
2E) EREOOT H 2 L TEARMOFTMIEZ L L. AREBEHF-% (VRE) O— El—ﬂz‘
VT HBIRVAT AIRAET DI RRET LA LERLTVWD, AREE
:@ﬁﬁ%éE:%ﬁbfr%ﬁVX?AKiﬁﬁ%%ﬁﬁéﬁﬁfﬁ<\?&T®ﬁ7?
—IZBNT100% T FN—AD TR LFX =g & el 5] W) BRI AT v 7
EFRERMT D,

B BTy T U TE, B DHTRNF R EREORHATFEL Y 7 EED  F LT,
AL EE LW EEEM O T 7 0 2B W CHEN R BL 2 fTiEICT 2= (V¥ —F v
UTHOFH LY 7 BT L0 D 2 SOBKIIEREA R (X140), Bl I1E, BF=x
BN (B2 =DV U THTHD) B — bR TREERA 7 —%2 0 L THEA 2k
7 B =AY — B R B AR 2 D L RIRFC ALAIRERC K ) FEEOE RO >TEV OR
BZHLHWLND,

X 40 7 X—hvV T OEE - i

ELECTRICITY SUPPLY SYSTEM

Thermal Rencewable enargy | Co-generation |
power plants plants plants
|

v
Electricity Transmisslon and
+“—>r
storage distribution grid

r

Individual or collective heating/cooling
distribution system

HEATING AND COOLING GENERATION

e Excisting technologies ==mm  New technologies = Heat == Electricity =——— Fuel
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BRI =%y TN T T L DkRR RN INTE L, B X =T v T
v T EIR DL AT BT RV X —HE OEENH D WITRHEN 2B TH 5, BIRRIC
ﬁ*\t~%fy7\ﬁ%m47~%@ﬁiz%ﬁmpﬁﬂ%\%Lf\mﬁ%emd&m
STV = AL L DMERN 2B IR TH 5,

c BEWEPOBACITIER L TR Y, BRER ST TR<EECHERAICHLEL LTS, &
Dbl — MR TIIMEEOBKF 2 ED DT E L THREESEE> TS, E—
N T OREIE, 2022 FD 5,300 HEITx LT 2030 FETIC 1 E 4,200 TREAHZ,
3fFESEMNT S L FHRINTND, ZOEMOKE L, BAR, KE, EUTHY, Zh
5 OETHHIEBEIE., ks, Mlhe L oo vy T A TRBAESH TS Z L0
K& 7o T B,

CEEEEOBR T TIE, BV SRR & e D, BV IZiZA~— FEE (VIG),
vehicle-to-grid (V2G) . vehicle-to-building (V2B) # /L CE 7 X —H v 7V 7T DRE /2R
TUVXNANRDD, RIEHEENT v 7 fin, MIZEOBITEE L VWS, 7Y — KBRS
FCREE & o T R 22 AL -l U7 RSB FTRE T d 5

F PEEE M OBGFEED —E ORIMR, FEE - ~A 7 vl - 77 A~ EE) IZI3F= 8
TIDOFIT TREZ2 BRI T S 23, FRFF IS EATRY 72 M ) & Ml AR E O E £ e Bk
IR TH D, R E L TENRKEEAS X T 507 = KFZOFANE 2 b,

s B RBEEHMBRAL TV D 72D, EENREIINKBEOEERFERFETHD, L
MU EKIRE LTV X—HEOLZITAFEETH S, 2 9 LICEGEEIT T 2 MR 72
BALEAT D ITITEI DD T ARHEBIRE A~ RV X — iR 2 MR H Y | MWIRAYIZKE
RN X —n ZA&fES, BEENRED G D WIXHER I E ) Z 8 IR & U TR
L%5E. TRNF—0 R LGOI T RIVF =R E R LTI 6w, M eEl
TR F—=RRPIERN D oML, FRTE LT BRFEDEE LOERFTIZERE S~
EThD,

v BNy TV T ERAY = N VAT AL T T L= a VIET VAR RO B
Do SHIZ, BHVAT MIIAY— FZRXNAXF = XA MR LD, Av— R
Uy REdheT V2L ENTZTZRNX—A 7 T ILEERRE &, BN O FHEE
BamaT 2 ENTED, BHYAT LOFIRMEDRFHT I TILIE U 22 R S 7 203
VETH D,

w7 E—T1 oY T OHEEIZIX, BT, 7 AR HIE - B OBLE D B RRGE A
HTH 5, Bl T, IR 7 2=y 7V 7V a—2 g VORRENEET
H 5, FrIT Power-to-X HITIERHIRLIREANZ AIRE & § L HAT RdeEg B3 vl Th 5, &7
H—TD TV TEEDDOHD T 74 F 2 AMETIE, power-to-X T = — HiffDE = A
NPT o4 T T DBMBEENHEEL D, BURTII®E s ¥ =0 v 7Y v 72 HiitE
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ToA T 4 ZITRIT D7 R ikt B & 22 %, il BE - Bl T, Power-
to-X BN DR ER. T RIVF—T AT LFTHIOME ., BIRE ORILZ kIS D158 -
H YR B D IR BT H D,
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21. IRENA “Renewable energy auctions: Southeast Asia” (2022 4 12 A %T)
TR IREMA, M /r :/ ]\\‘*7‘/7\ "\71/"_‘7‘/7\ 7/]) U EO:/\ &/], %EP‘[\_A\&:\ j]:/
RYT, Ixrv—, THERAEGOIREET V7B T

Re bl N L
Sleeniy cxichons 2022 4 6 H E TICEM S N7 3 0 AMLICBIT 5 il ah=e

ekt o1 ERIC SN TN AT s ETH D, MBI FO@Y,
¥ - ASEAN I 2025 EE CICH TR v = 7 % — RT3 L ¥ —fHh
D 23%., BEXMERED 35%ETHZ L2 HMEE L, ko ER
« HRMBE 725 ASEAN Power Grid O DTV 5, L.

ASEAN N TH > TH A E D AFLHIE XS4 TH 5,

2 « A 2 RRUTITHEERI O KGN E K OMEND AFLEZ1T - 7223,

BRLIZE S T2DFb T Tholz, —FH, v L —UTIERHBKEE (large-scale solar PV,
LSS) AMLOA4[ENZE L DAL S -T2,

- 7 4 U B TIIBUM A Green Energy Tariff Programme (GETP) 2L » THIK CTEHIAIIZE
B E 4D AL AHEEE L, 2022 55 1 7 7 2 RTIE 2GW OfF=x (0% ITKBK.
FOMITE S, NA A~ A KT DEFL LT, Z A TIE 2016 55341 F T A « RA F =
AL 2017 A F T A < NA F < A« Kt axtg e Uiz 2 B AfLA T,

« T A ATIHBRSE CAMLBIEZ A L TR, ¥ HR— LTI RERH O BARE & KB
FEFENTHST D AFLAS 2014 4R (25 S A 366MW 23 A TEAL S - fih, 2020 4E12 XMz B0
% 60MW DIERAKIG O AR FEM S, X 41 1%, 2022 47 AL CHET VU7 &H
WCBWTAL SN BERBEORBEHEEE DD THD,

41 HE7PT7EET222E7 AETICALENT-BXREEBOEEME

Cambodia 100

Thailand [N 406
Singapore 435

Indonesia H 1188

Myanmar 1540
Philippines ‘ ‘ 2200

| |
Malaysia | | | | 2260
0] 500 1000 1500 2000 2500

Capacity (MW)

Solar PV mGeothermal mWind onshore mBiomass MBiogas mHybrid Small hydro
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« NMLBIE 2T 2 FEEFRIT, AFLOMENE w eI e b BEE | 355 JLUE L 34
Tat A URAISEEFBEZICRTARMD 4 > TH D, UL FIZFENEROEBIZHOWT
DEEAFLEHIE DS R Th 5,

(1) AfLOLZEME (Auction Demand)

- FHEBY R AFL (AL EEORIIFIFHE AL STV D ARL) 1, FHE Y 27 Z{KF
SETCTRMEEZED LD, ZL OIGABIIFRFSND, LL, ZAE TIEWTHoEGE
EE) 72 AFLEIEE & 72> CTE LT, ZNENO ARLIMSE L C stand-alone ~— A T S 41
TWo, 29 LH, 74U B TR TEMIICEN S N5 FHEEAFLZ 2022 £ 55
e LAk 7=,

- HARTIEZ K DETREED AR K2 H D (K 41), Fo, RHEHKI~OBS

L 5 D SRR R I A ST EN R T O TSN T L b HUIERI G LRy —
ZHREE LT ARLDMTON TN D 7 —ARZ W, HlziX, 74 U B o 2022 FAFLIE, Hilk
Bl QLY B - ST F) BROEAMR] OKT) « A A~ R« KGH) I AFLE%
e L CERBE SR,

(2) A MEFUE L B EHE  (Qualification Requirements and Documentation)

< SRS CHEHEE X DA AR EC LB ESHIIRE R O ML T 5L AR TS EL03, 2
NHZRBENERM L CLE D EFEOTTOEMAICHET DR 5,

- ¥ L= 7 OAFLITEFER THIRE R 8 % - B - BIFESREEZ ED T D, # A1 Tl
NA F L F— O ANFRIREME, LHURI ] SRR~ O BefoerE B e Rig R X 2 MBGER.,
BAREDRD GND, A 2 RAT T OHEAD AFLTIE, AFUIASIZINZ T, ka2 k=
I & LU CARLE ORBROEFH D12 Z O - ZmeiHiinEZisnsg, 74 VT
1. FF= R AFLOD 72 8 D Green Energy Auction Committee (GEAC) & HiAlT{EEM S 2 3% E L,
BFAFICBIT 2 FHFEELEHL TV D,

ST VT OAMLTIIASREFEHRICE T2 Z L@ L THEH S TV D, FrioA >~
KR 7 OHEAFLCTIX, BEXMEICHW OGN DM — R Iz Te—Lar T
Y NOERY = 7 DRSS E S VTV D,

* SRR D ERFHZOWTIEL LTUTD 3 2DF T a s RnEZLNS 1) AfL
AR Al B IR EL T, ALE DS IEALIR IS BT vl &2 BUS 94U v (=8 aT v S
DHEEIIAASINES L U TR 2) AN AT ORG 2RKd 5, EEAED
HIR - JLEEDSMELRIGA THh > THASME RO D 3) AFLRNTEEETT 7] & BfS L7
TR B 720, EEAEBEOHEM - RN ERGE OB ALSMERO 5, KT 7 #H
DAFLTIEZ, D3 DDOF TV a3 Ofkx IflAa b ER R b7z,

(3) BEHAE LT T 1= A (Winner Selection and Contract Award Process)

s AV BRI T OHEAALTIE, 2018 4ELIE, ORIEEM, @FBEOMIHRD 2 221ES
UL LTV 5, IEE AN FEKEDIGE | FEEOMIFRITONT, g L BTy — 4
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ZREICR OB FE L O THEAZ DT ZERTHHich S (X 42),

X 42 A > FR VT OHBAFLOFFEALE B (263 B AFE

Working areas

with exploration well
Aspect New projects data
Technical assessment of geothermal reserves 25% 10%
Exploration strategy and plan 25% 15%
Exploitation strategy and plan, and utilisation 20% 40%
Investment plan 20% 25%
Innovation 5% 5%
Commercial operation date target met 5% 5%

- —F, v L=y T OKRBEEALTIE, O, EBE, FEHE, OTFIH, @n
—harr b, QSRR O 4 THEH TRMERN T (X43), AFLER S S E LT
WEAERRBLENOEEENRESNDS, FBAIC, 24, 740V AV KX T OKY

/L4‘

HTIES > ESRABAFUBARIC L > TRESH D,

83 < L—3 7 ORBRAFLOFMER & AHFA > M

Element Description Merit point Comments
Connection site, | For Peninsular Malaysia and Sabah/Labuan: Smaller capacity with
voltage and size (1MW to 5 MW connecting at = 11 kV; or 1 connection at lower voltage is

of projects (2) 6 MW to 29 MW connecting at < 33 kV preferred.

Additional point for projects

For Sabah/Labuan: Labuan projects located
on East Cost of Sabah

in the East Coast

+1

(1) the project will be developed on a
bidders’ existing land/structure; (b) the
project will be developed on land with no or
Land usage little economic value such as landfill site, 1
deserted mining land, pond, etc. or; (c) the
land under the solar PV panels is also used
for other economic activities.

100% locally manufactured/assembled PV 1

Local content )
modules or inverters

The project includes community services or

public amenities such as place of worship, -

non-profit welfare service, education
institution, or stadiums

Social benefits
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(4) VA7 5L eER KT 28 (Risk Allocation and Remuneration of Sellers)
CATTAN=VAT Ty AF AV A7 SEE - HOBHNCET LD A7 | Rkl
BET DVEMIRHS ., (Ralfd, BEIE Y R 7 L E1& & W o T2gFIH BT DWW T, & E O AFLEIE DR
EIR/AE YA

- ML, Z < OEIZHW T, SAMCBEfR 2 <SR 20 R TRES LTV D, {HL,
FISNEIIT, A & R T OMBEIZFIL 30 FRITH D, Eo, %L GIEERRBHIRE T
U—RZ A LF20 N HARRE~80 22H LA EE THE - Hifi - AfLIZE s TRES B> TN D
(121 44)

4 HE7OTEEOB=XAFICKTSREHME (B) LY—FZ125 (F)

M Philippines

multiple technologies
M indonesia geothermal
W Malaysia LS5
m Thailand bicenergy
M Indonesia solar PV

W Philippines
multiple technologies
Thailand bioenergy 3
Bindonesia geothermal
= Thailand bicenergy 2
B Malaysia 1552
o Malaysia LS54
Hindonesia solar PV
Malaysia L5353
Malaysia LS5

M Thailand bicenergy 1

[=]
8
&
8

100 Months (maximum;

;ﬂif@AHF%%ﬁfﬁék~vv—v7i TOAMLZBWTAEELZBZ 5%
< DIGALD B V| AFLATASIE & 5] 4 1B IR TEAENALND Z LD, lEhER & S
N5,

M7 A RRTT DAL, KRG FEEICEE T HE T ORGP HRICA TSI &
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SOMHIOEED 7= ORI FE] & 1T R S, HIEAO AFL CIEHE O LB SN
WO T L A B IEHIR T R AT U7, BR X, 2015 4F 12 A5 2020427 AT
DRI 15 BIOHZAFLB AR SN, ZHRNCEST-OIHEN 3 FEOATHDH, Kbk
IZoWNWThr—harsy MNREEROMBEO =D AR IEIN=Z EnH 5,

c ZADF 1 BEAFLTIFEINNC R DRER & 7o To, A AT A 1Tk LW E B HE B
B2 ) A28 5T 3 HEOEFLIZ U2 GRS T2D, A 7 ATOWNWTUIALE &
LLEDISFLAY S U | FIT ERRAfiFS LT OISALIFE 23R SWBPRIBREICH 2T L R D, 7
AU B TIEGETPH 1 77 RITT, BIEDOALARE 2GW I WEILIZE DR L 72 o
77
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