1EIEA WEOZOZZ%E

T A B4k BEFR
BRE g
chouyufeng@itri.org.tw

OITRI. T 5k E1F



fe 3 A 4

e

« WEO2022,F =B IBI=

s EAZREIRBERIFIIRIEFESE
— 12 EHPIKEZEYEPT

. TWﬁﬁEﬁ?%ZZB&x

I%B‘iﬂtrﬁﬁnl‘*’

OITRI. T 5k E1F



=
I[[

45 TE S

WEO 2017

New Policies Scenario

°
o
%
JHE

44%  Efficiency

36% Renewables

Sustainable
Development Scenario

%  Fuel-switching

9% CCS

16 T T 1
2010 2020 2030 2040

WEO 2019

40

§ Stated Policies Scenario
&
37% Efficiency
30
32% Renewables
20 : meese
8% Fuel switching
9%  CCUS
10 I _-.:2 0 Other
Sustainable DevelopmentScenario **«.
2000 2018 2050

Gt CO,-eq

2 Zhix HF A Ol S R T K H

WEO 2018

36% Renewables and reducing
least-efficient coal power

8% Reducing upstream oil
and gas methane

. Bridge measures
Further action in SDS

WEO2020

STEPS

10 r T 1
2010 2030 2040

S

J

-

o

35

30

25

20

15

2015

" 'NZE2050

2020e 2025 2030

WEOQO 2022

No new ICE car sales «

emissions in the electricity sector

M Power

M Behaviour

sD5

3GtCO,captured - 2038
Hemﬂdty accounts for 40% 0% of existing buildingsrehuﬁtted
® of industrial energy consumption
5Gt
Key milestones
on the pathway
to net zero emissions Nonew ICE heavy truck sales
by 2050 50% of heating demand | 2048

met by heat pumps
Elactricity m Transport % Nogative emissions

W Industry Other
M Buildings

Nearly 90% of electricity from renewablas Net

TR

Industrial Technology
Research Institute

ﬁ

OITRI. TEKMHHFTEREAF



WEO2022;# T &

o E—FRMERHRS
— 2021%Net Zero by 2050: A Roadmap for the Global Energy Sectorig 1, #F = 1KE
— COVID-19% 1518 - 2021 2 BRASE 3R 2 58

_mz._

6 I~
é‘ 59%  |=%il sa% ][]l 194513
(GDP) f@ BERER) ‘oo—o (B HE)

y Template

« FIBMEAREHLE - Bk PEE MN2501E 1A (= A ERR)
« @IS - 2021FMNBEREREES N EDFELMS - [62020%F% 15,0002 EE
- SHREF
HREAERZ TRk B IR 2R RE HERAV R E
— IPCCHEAR A IS %N
« ;mFHIRLS5 °C - 2030FaxBEFLE2019F7143% - 2050F 3= B ThEamnn

\'I
(tnfl

OITRI. TRt FEfr=1E



WEO02022F F 5

o tlﬁﬁj\:?\ﬁfﬁ
- BEBERRERTD - ﬁ\,m{ t {5 o] T BF
e 75:%?%11: BERUERNERTHAENE - s BER=—_"7<2—  BeR4
HE=R FF 10%(2021352030&)
— {EHER AR R R
e 2021-2030FFAIBNINZE - MPTBBEREBEISFAIEINNE =

Q‘ - ‘O
4 & 11‘
9] 125 1018j0ule - 35 1018j0ule .:‘ 28 1018Joule
: (EHERERI) ' (LB 5E) (KBEE)

« Z]2050% - 1EH3F75QI9*MLU<F E,Liﬂjjimijﬂa— ; v/mﬂFE’Jﬂ:EW/ﬂ 5%

— BIWEO2021 =B E R EXRA R M A E(L
« WEO2022Z=5EEF N - B ARARR SLLEEL - 4555 SELtE e

I%B‘iﬂﬂﬁn[‘*’

OITRI. TRt FEfr=1E



T =BPT

e IHN
Elﬁ 170 10J0ule OO 1& A (i 1)
HEE1/3 EEE48%

o FFEX EI’J’I‘Z fr’i 3K (B - KOR)

= EEUV * REe RIEMNEAmERMEEE L<Fh3:

- FEBREMABZSBRERMBRIRERNRE - DEABEER LEMRREE>
o ARfix{CHkER

— IR - EERRIZ RGPS - FAXREEZE

— AR IER RSN EE RN ARES

- EmERBEFHAZMS - MBS - SRR Z M AR A & LA B K R 152410
B[ ERMSnREERNES

M

I%i‘i‘imﬁﬁn[‘*

OITRI. T 5k E1F



L 5=ERF]
SRR HERIR E2050E 8RS - (LA KR BHEECCUS

/5% 60% 20%ccUssx®  CCUSTTEIER BIES BMBAANME - BRIEHE
FEFEEARRRER - ARAREEREARE NN E

o/ 0 0 KA # (B KB ) EA R A (on site) 88 AR S & 22 SKIE
~10%%* ~18% <60% o
20214 20304 20504 ESRERERTERE)

U BN EREREEEZ SR ERI

~0% ~3% ~59%
2091; zoio/ﬁ 235/0E 1E9ME - IEMAES (not produced onsite)

~0o° _EO ~100° _ s e
PO oore ooaee a0 SIS | D E AT A

sakcarn TR AR Fbe
o RETRELETAETEE  JEWEOHS BB giE £

OITRI. T 5k E1F



T =BPT

o JKIEZEE
— ISR R >50% : RIRCCUS - &5RIk=E95% KiE - [EEEREMERSEEREES

I““ Tl',l. Eg Tﬁ\l%fﬁ 1’% =] /‘@;/':igﬁg Egjj (}\jﬁ %)&g — e Cement Chemicals Other industry
BE(22050F 7 #I5%) .

_ I}ﬁ/ﬁga IR g — K_'tl_ 7|- 3| £ S 40 il
CENER R B R Ilm

2D T T T Ty T e L R T R LY

— IENERESH XHXZWE%EM&NE%BE) o o o
— BAEERMAEER: - KIGEEE Mt E A O] 3£

o o
10 /O ’ é‘_él, /\\/] 5 /0 M Coal: unabated 7. Coal: with CCUS Coal: feedstock
- B Oil: unabated # Oil: with CCUS B Oil: feedstock
° — 1-& $ EIJ Natural gas: unabated Natural gas: with CCUS W Natural gas: feedstock
z N M Electricity M Heat W Hydrogen

Modern solid bioenergy Non renewable waste B Other renewables

— —_H% Eﬁﬁﬁﬁ AR FESK ARG EVEE A EN | greps
, ﬂjj IJ—__ll:I:J/MBS% USO%E :2|::67% = I%}imﬁﬁhf

gy

ITI\TI

R h I

OITRI. T 5k E1F



T =BPT

Eﬁ

o AT HEMAM B Em(Near zero emissions material production)

- MEEFZRBMANNEER - KFESNEMEIEMSEHIFEKdemand pull) - Bk
BN R Z IR IMTAI IR B (T&ﬁi\%’ésupply push)

- BEREEFFIZE - 2 - AEFI ol FGE S EBERBE OSSR ME M ACE - 1&£
MmAEEFREREE

— ﬂﬂﬁ PIBERML AR EBIRALLLAIERIZE
ERRIIARO - SRR I HR /5400 kg CO,-eq/t - HIRBHI100% - THEESO kg
COz—eq/t
— JKIE : PIAAEIR ALEAITEBIRE
@ﬁﬁﬁﬂﬂ B4k (supplementary cementitious materials, SCM)ER4S 2l

#£100%30 - BEATEERE 125 kg CO,-eq/t - 2 LISCME, - BIBRZE40 kg CO2-eq/t({Ew
" ARAIR - K EORRE - AR 50%)

— o] PUEHEM Z fn(low emissions production) %8 & 2 5

I%Hmﬁnf

OITRI. TRt FEfr=1E



T =BPT

o« IEEHEMM I EMmM(Near zero emissions material production)

- COP26B1#R : "#IZEHIMlE 2T IXKMmiZNEE - 212030F - SEMELHESME
SERRNGIERMEBEASHRENEEERE © 4

— BARBREAS R BRI - RS LS HFE 2 115-40%

- RREFFZEARBXZRRG NMIXINZEDE FNTTA ¢

Dialogues held with New supply chains
communities regarding established (e.g.
transition plans for local areas de-coupled iron and steel)

Ceountries and companies ) . i
have long-term net zero Countries and companies NZS technologies are ata
strategies in place start to deplay supporting commerdal scale in all
infrastructure regions, sharing learning

Market share of NZS

Buyers collectively scale-up

purchase commitments for Companies implement best
practice strategies for

Major stesl production markets
covered by NZ-compliant trade

Countries implement design
regs to promote longer

Scale up demonstration lifetimefreuse
projects and share learning
Early 2020s Mid 2020s 2030
NZS = Near Zero Priority collaboration Other actions for Other actions with greater
Emission Steel actions (recommendations) collzbaration national relevance

OITRI. TRt FEfr=1E

seAR AN ANIERE - W3R NN AR BER BT T HE R B A0 T oK
ARfEE R MO T BERIRE - 2020F NP REIERIER
BAMERE - DUER2020FE N PEE B EREE E R
BlE N FamFRRE - BREZHUBERZ SRR EAEE
Emh RIAREETER - TRARERIxREERZE

2 EE I AT &

2020F R IFHEEEZMNERRNT - EFENEEH - |
fiéi 17 L 2

FNZ0NNREAENR LR - AR E ~ FFoJ3R
ITHMEESE - MUEBEERE A E BB S BREE
ERICCSEH A




iﬂ'] nBFq

« IR -
& v
riulis

o FEEMF
— 2010F22019F =& A

— KRR - PEEET
kAN
o fRtx{IEA TN

AN Sl P=YN

M

115

1018Joule

htE1/4

| o |

5EE

77 {2 W (w5E)

5 EE40%

SKRVIB ISR HI N E R KRR
- BRIBEBER DS ERFH KB
MAORIB R R ETEIKF IR

S EHIAVE

) 25 42

T EEIARLE

%5&5

- HRRE itE'c:._JZET;zﬁﬁWEEHFMI.JH - MEB R

OITRI. T 5k E1F

= (FEmh i AR R PR

EiNE

& A



iﬂ'] nBFq

« FEBIR
& 75%->10%
20304 20504
)
. ~50% ~30% ~15%
ZNE pg 20504F 20504 20504F
—- BRCARIE[E EENMNEESZKAEL - 2/ EERFG
- FEMRLPUEB AR A AKER - BEEEREEESS - £BMRZEI2030F1L
#iFEmERR 2 iy E
- SRR SEEREER S -  FINRNREEREHEE VHINEE@EERE

I%i‘i‘imﬁﬁn[‘*’

O©ITRI. KM FIREE



5O {2 I (w8 2 15 WA (e 5E)

RV EAIESE S HT itk (ERERLHEES)
20215 2050

O Q) ®
90% 75% ~0% <1% 10% >67%
1=

20214 2030% 20504 ) 20216 2030% 2050%

PRHER (T SR E R 2030EH EEFHPE0% 2B S
2035%F-FE - 5& ~ #iMmRE 2022-30F n HEHEREKHFT
2040F-R&ENE RERAR350(E =TT

20454 -chER
1B2030EHE80% - MR (T
AN NEE @D

~5%(& - X) 25%
2030% 20504

) . 100 . Qo0
N Rl B 2030EE T BN ERENEEES
BEWAEENSTI 1 XEE - TR

||||||||||||||||||||

OITRI. TRt FEfr=1E



32 i =50 P

o MNZE
ey
FIER2.5%0A ) 7EME gy 215 WA @)
2019-2050% o~ 1EM20% L E
s R | 20214 20504
N TT%EEQ:”Z ' tZD *57 $§§:I: Sreated by Widgatmoko
— (, )
90% 20% E 10% 45% 25%(E &R 8% (HiEERASAE
o 2030%F 2050 w 20304 2050%F 2050%
() eEmEE) )
= KE M ZE AR (sustainable aviation fuel, SAF) : SEETAL -
E‘ 3% 2030FARIAINE - BB HRIRE - EHR | 2035EBE(L . =5
@ 2050% RHEXE « fFRUTIK R - S EISAFIRE ARG IERIT
REGE « HEIRRIEE £
SR EHESRE 4~ IR IR EE
SRR i 5% R TR HA O] 38 A 5 i IR SR 2
Tt & 1), B8 B e BN o R

OITRI. TRt FEfr=1E




32 i =50 P

o finiE

AEE@Es 1.1 @

W 20214 20504

Created by Vectors Point

% ~100% 15% % 45% 20%(% - @) ?%
2021%F 2050%F | ¢ 20504 20504 @ 2050

Created by Azam Ishaq

GHES=SSE - RETEG BE S H%I%@mﬁ%%ﬁ REBE - BRESR/NERS
MBIMRIBSIER - AR HERENERAME EPERE B TR 8
BN BMwind kites 3 - EENO,
FEeE R rotor sail
I%?S‘imﬁﬁn[!*

gy
R hl

OITRI. T 5k E1F




32 i =50 P

o Hfi7E
ﬁ_ 0.91= W (Fx k) ~ O (B k)
20214 20504
0 — El:
6 >50% 3% N 45% 65% 90% 7 5% m 2%
20214 20504 l@ 20214 2030%& 20504 20504 20504
=iE

BB BB A SR AR I ]
® iR FERAG RIS - BEEH BN - BINBEMTHIEE
' EHEERILT - B SRR

Created by
m the Noun P

TR ZR

nnnnnnnnnnnnnnnnnnnn
Research Institute

OITRI. T 5k E1F



Y ERPY
e IR

E[I]E 132 1018Joule 30 1= M (mx k)
‘ | 5E530% HEE15%
o ZGEBIATEIKERS
—- BECEZHAEREARE - BEB2010FLI%K - SE=F19151E000.5%

— RRBEEWAFRAOEN - &) fEREH=Z
— B E TR TIE MN20%(2021~20304F) + 8A £ #T Il mhi5 BE 28 fE TP X
— 2030 F=ZERBERIEN 50% - EIEFEOIER
o IRfix{1ER TVELIEIE
- ZEE - ER7KEZH§/:LE|/]E§:§-_FTLHZEEHT§/W EE IR EHENFKIER
—- HERVEERERMUER - BHE)EHERE

X

$Ct
/IZIZ

— B AEEZRE e TREFAR:

OITRI. TRt FEfr=1E



) ERFT

° Eﬂzgﬂbl VX —&
— I flgo]1TEAO]{S

— 2030 BUEEIRLEE ﬁﬁﬁ%’i#ﬁﬂ%ﬂ‘@%, ?,LE/UZ IEEREAN - IhEERHETRE

mP 2 VA% EME R ; 2R ~ [REMEZE - BIRADNS - A58 K

- REFT - EZRYENUR bﬁﬁﬂ%%jﬁ EE2030F 262021 FD45% UBFH ARH
FEREEIRET)

- Ik EMPBEZEYIINE
- BR(CERNZE

AN

=+
A

n

BEAMIKL - B3R -~ BiEEE e MENBESU M RIHVER &

~

7]&?%1 Hﬁﬁﬁﬁfﬂ’]ix?%

B ki b maanshmcssia
I %F‘ﬁﬁ =y ”“E;almszo%t%uzowﬂ’]w% 20504 #23850%
B NS REEERFERAS%
o<
NEE] 6o, ~30%  EEAEETAE2/32E AT HAEE A
T 2021%F 2050%F IR EEBEEE S S8 RIEREZ=R40% - L LMl

OITRI. TR I 1E



) ERFT

o TREE
— 2030FsEiREAH = 0JFREE) - AR LR mE

- BEREE R ARBOZNRERTEK - Mo ERANEREREHM D ESRIE - Wi
RN IREFZHEE

2 E5 Y F IR RE
- BEBZXE2050FHEA3/4ZEY) 2FERBRE3I0E - MmiEmhiFHEaEREIRXx
ANFE 52 (2050 13% 32 28 BB 304F - 40%8I27E2030FE 22040FEBmT - FHERZ10HF)

— FrERFEE2030F 1 B 1R ZEZ X E 2 (zero-carbon-ready building) %85 - LU
it o B HE U8R TE SR

- OB AZRENEREBRI/NR1%ENN22030FANEIT2.5%
- FEBEN  2RINELEEBEBEMRNNE  AREBRRBREBENEBEZTZRERKNWAN

EZhixiZ 5 (zero-carbon-ready building REE® " —SAXEAY) - HERAAEARERN EHEI20505F 4 ekl
2 IRAAETR - BB AL E - ?UZOSOE B5%RIEMAESHEBLE  ARE— S ERANRME - FO mmmm

OITRI. TRt FEfr=1E




HME BER T K B &=

o EH %'@E
- FEBREBECEEIVESERERRENE - HARNIEE RS EAIER
— B EREERMEER - MR ERUFRIEERIE) - IR EKIEM R1TAHE I E
_ SRR\ E AR S S S EA%
- BERZ T HEO8EY 1% BEYEREHIPREZEREES

Ed

0 Industry Buildings Transport

)

o

o

= 200 7
113 1018Joule s Z
R STEPSTE1E40% o-n-AN R e
e e :/A w )
100 e ereerd e ... . R
QD:Z S 50%(HNMEEKR) <50%(BEFEM=R) < 1% (THE N E
2030% 50 o ekl | W | W | B
1/4 1/2 AR IR - (BRI A EER

2030& 2050 TANE - S5h| 2HEMZER 2021 2030 2050 2021 2030 2050 2021 2030 2050
o TFC: m STEPS NZE
Avoided due to: " Energy efficiency . Fuel switching  ~ Avoided demand "~ Behaviour
@R 1/3(TREXE) ThRNE  RE - REIER
20304 AERALR | 2030FEAIMNAKER 3t MIEFER(Avoided demand) EHEM IR - BIBEE RASE LA A
B4Rt . BF20305% S EBEHER DRORE

OITRI. T 5k E1F



RERTAEE

— Behavioural changes are active changes by end-users of energy-related
services that reduce excessive or wasteful energy consumption. This means,
for example, that the purchase of clean energy technologies, such asan EV, is
not considered as a behavioural change.
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