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C8 | >4°C
4°C

= = Full Scenario range

c8

e C5 | 2.5°C
ca C4 | 2°C(>50%)

C2 | 1.5°C-BA—n"—Ya—+
----- SSP5-baseline

----- SSP4-60 C1 1.5°C-A—n—Y1—-MEEL
----- ssp2.s <R AEA—N =2}

----- SSP4-34
----- SSP1-26
----- SSP1-19

PlREg/ S X IPs

(Fig. 3.5)

Baseline Gradual Focus on Focus on Extensive use of Shifting
Strengthening Renewables Low Demand net negative Pathways
emissions

Different routes




GHG emissions
[GtCO2eqlyr]
80

70

60

50

NDCs&/\JiE RS

Fig. SPM.4

Trend for
implemented policies

et

Likely below
2°C, NDCs
until 2030

40
Likely below 2°C,
30 with immediate
action
20
1.5°C with no or
10 limited overshoot
0
-10 | |
2010 2015 2020 2025 2030 2035 2040 2045 2050

E
E — Research Institute of Innovative
T Technology for the Earth

¥)

NDCs(2021FE10A11 BB AEFTOEETL Y
U, TN, COP26ETORIDTLYPIEEE
(AN AY

[k H Bl 0D S 448 - 53 (50-57) GtCO2eq/yr.
&850 (47-55) GtCO2eq/yr 1 (SPM, Table
SPM 1)

v N)BERBBEDI2CZ+5TES]
BE&1.5°CEEE A EL T, IPCC Fig.
SPM.4RTRDILFUAIZEMLT=, 3Y
FUFIZKYTFARS FIFZE D




SFIA TREBCNDZRFR

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

14
e. Sectoral GHG emissions at the time of net-zero f. Contributions to reaching net zero GHG emissions Fia. SPM.5
CO; emissions (compared to modelled 2019 emissions) (for all scenarios reaching net-zero GHGs) 9. .
60 . 100% gy
CO2IEBk+ OB (2060 ~754EE) %
DHHERIR-BEED/ASUR 2w 7
50 g i %
@ Direct
@ 60% ‘-7/ ¢
E z Indirect /
= 40% /
40 g = 7
3 f %%
= a .
S 20% r [
3 0% T
2 o Total direct
= 2019 Eontrlbutlons avidl indirect LULUCF (C0,)
o y sector (CO,) and non-CO;
20 »n = - energy (CO,)
: =
= = =
% E = Direct: Indirect:
10 = = Buildings N m
Industry [N 7 WY Total indirect
A Transport [N V. /] energy emissions
0 = . B souce (equals sum
| Sinks Energy Supply (pos.) [
L Evicray Sonplvitriog’} of energy supply
gy -upply (neg. emissions)
LULUCF
-10 M Total direct
2019 At time of net-zero CO, Non-CO from energy emissions
all sectors

[CO2XIFGHGD EEKREOZEML LS5ET 545, BN RELZRFHEZHRT HSCORDEAKE TN, | (SPM C.11)

v LDUERE)ZRWNVT O FIFICENTH, IERRCO2EOKFIZ, KIREMEM LIS DCDRYER
v BICEEMDRAXTOEKREDIZETIE, CORAEFRAR




— Total Fig. 3.8
I Renewables (non-biomass)

Biomass (non-traditional)

CurPol ModAct IMP-GS

1000

Biomass (traditional)

B rossil
P Nuclear

800

600

Eyr™

400

200

o= o o o Qo o (=] o (=] (= o (=} o [e=] o
o~ = [Xs) [ o ~ == o o0 (=} o~ = o =] o
o o o = — o (=] o o — o o o o ¥
o~ ~ o~ o~ o~ ~ o~ o~ o~ o~ ~ ~ ~ o~ o~
IMP-Neg IMP-Ren IMP-LD IMP-SP

1000

800

600

EJyr”

400

200

0

020
2040
2060
2080
2100
2020
2040
2060
2080
2100
2020
2040
2060
2080
2100
2020
040
060
2080
2100

o~

[SEBTEORIC. BAERREIRLX—ZEERELEENVATLRFFETEFIERTIEEDNSA,
IR —RTLAEHREBEAREIRIL Y —TIHBT L LITBETHAS 1 (FE6EES)

vvvvvvvvvvvv

BRI SRIPsOHFRE—RITRILE—fticg HE

v CurPol, ModActi 7 A Tlk, 2050FF T, L B FI B EMBEHEREL
v’ 2°C. 1.5°CF)AD2050 B s THIE A REFI AT 24




Percentage of scenarios

=S,
=

CNOEIR:EMFICEREOHEHIZET S0H

Fig. 3.19

C8: exceed warming C7: limit warming C6: limit warming C5: limit warming Year of Net
of 4°C (>50%) to 4°C (>50%) to 3°C (>50%) to 2.5°C (>50%) Zero CO
2

100% | [ T— | | | | ." i 1 | i [ B - 2020s

75%

’ I 2030s
o 2040
- [ ] S

0% 2050s
2060s
C2: return warming to C1: limit warming to 2070s
C4: limit warming C3: limit warming 1.5°C (>50%) after 1.5°C (>50%) with
to 2°C (>50%) to 2°C (>67%) a high overshoot no or limited overshoot 2080s
100% . - ) | 2090s

B 21005
B Never

75%
50%
25%

0%

Total
AFOLU
Industry
Transport
Buildings
Total
AFOLU
Industry
Transport
Buildings
Total
AFOLU
Industry
Transport
Buildings
Total
AFOLU
Industry

Transport
Buildings

Energy supply
Energy supply
Energy supply
Energy supply

1.5°CE BTV I NOBEERTE, ER, B, REMMTE., 21 RICBPFIRTERE DI
GAHFHEIT, MEFHAET IVICESTFTIA T, EFERONEN, = CDRTH I YA FR




HROHBFIBBET LY —HER ==

Building | Industry

]
o 21
! o
[aN|
L .
QO
o, M £
2030 2050 2100

2030 2050 2100 | Transport | Year
Year

W

M

Index ( 2019 =1)

—

]
=]
)
©
o
<

C&: Above 4.0°C

C7: Below 4.0°C

CE: Below 3.0°C

C5: Below 2.5°C

C4: Below 2°C

C3: Likely balow 2°C
CZ: Below 1.58°C with high OS5 1

Index ( 2019 =1)

C1: Belaw 1.5"C with no or low OS5

{8 & SIIg g 3§

2030 2050 2100
[H B] IPCC AR6 (2022) Ny



it ROEFIRICO28E H & (2°C, 1.5°Co+IA) =

18
Electricity Transport
120 140
100 g — = 2B
= =
< g0 — L =
S S 100 —
2 60 = o
2 . 1. » 80 —L ™ ]
= T "- = -_
e 2 1 = B I T 60 T I
= | e l
E g 40
£ 20 I g
40 28
-60 0
2030 2040 2050 2030 2040 2050
Industry Residential and commercial
250 140
_ = 120 I
S 200 o
= S 100 — ]
S P 1
£ 150 2 80 ——
= o
o o
E 100 ————] r § 60 1 EE— Bl
5 2
g ; g —
=]
o 20 T
0 = 0
2030 2040 2050 2030 2040 2050
Limit warming to 1.5°C (>50%) with no/limited overshoot = Limit warming to 2°C (>67%), with action starting in 2020
2 Return warming to 1.5°C (>50%) after a high overshoot Limit warming to 2°C (>67%), with NDCs until 2030

HB1) IPCC AR6 (2022)
E) IPCCYF U A DBEDIEIZ25-75% K A )L, OMNT DIZEIE5-95% % A L



NGFSS U7

NGFS: Network for Greening the Financial System
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Comparison

External research partners

Models

Inputs

Key assumptions
and uncertainties

Outputs

Time horizon

(HB2)NGFS (2022)

B [UES TV DT —ER—ABLU DA EDOEMBIEFHIL. NGFSDR—

Climate impacts

Climate Analytics
PIK

Climate models participating
in the ISIMIP project
CLIMADA

Atmospheric concentrations of emissions and
associated radiative forcing
Economic exposure data for assessment
of economic impacts

Physical relationships between various
aspects of the climate system
Changes in climate at the local scale

Climate indicators
(e.g. temperature, precipitation, river flow,
agricultural yields, soil moisture)
Economicindicators
(e.g. direct losses from flooding and cyclones
area and population exposed
to extreme weather)

Time steps of 5 years, up to 2100 in Explorer
Up to daily time steps for underlying
ISIMIP data

| sl
% m & % ) Lw % Reseachhln!xl:Eauve
Transition pathways

PIK
UMD

20

Economic impacts

NIESR
IIASA
REMIND-MAgQPIE 3.0-4.4

GCAM 5.3+
MESSAGEix-GLOBIOM 1.1-M-R12

NIiGEM v1.22 NGFS version IAMs
(only GDP provided as an output
in the database)

Carbon tax prices and revenues,
energy consumption, "useful energy”,
physical risk damage functions

Constraints from an emissions budget
and other climate policies at the global
and regional level

Technology costs. Inter-temporal
optimisation (for REMIND-MAgPIE and
MESSAGEix-GLOBIOM); dynamic recursive
(for GCAM). Optimal government policy
design and capital reallocation

Econometric relationships between
variables hold. Rational expectations
and perfect foresight

Energy demand, energy capacity,
investment in energy, energy prices,
carbon prices, emissions trajectories,

temperature trajectories,
agricultural variables, water variables, GDP

GDP (and components), unemployment,
inflation, productivity, personal disposable
income, house prices, interest rates,
exchange rates, equity prices, etc.

Time steps of 5 years up to 2100
(10 years from 2060 onwards
for REMIND-MAGQPIE & MESSAGEix-GLOBOM)

Annual steps, up to 2050 (NiGEM)

RITEQ #B#IESNITHIET HED

https://www.ngfs.net/ngfs—scenarios—portal/

;E)NGFSEShRTIE. Climate impactsIZEL . Z DD TSN T=-A L/ ILE
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Bl TEHEY . NGFSHClimate impactsDFBIZDWWTIEFEINANLELLT -,
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(HH2)NGFS (2022)

Integrated Assessment Model

Short name

GCAM 5.3+

GCAM

MESSAGEix_GLOBIOM 1.1

MESSAGEix-GLOBIOM

REMIND-MAgPIE 3.0-4.4

REMIND-MAQgPIE

Solution concept

Partial Equilibrium (price
elastic demand)

General Equilibrium
(this version has fixed
demands for materials)

REMIND: General
Equilibrium

MAGgPIE: Partial
Equilibrium model of the
agriculture sector

Anticipation

Recursive dynamic
(myopic)

Intertemporal
(perfect foresight)

REMIND: Intertemporal
(perfect foresight)

MAgPIE: Recursive
dynamic (myopic)

Solution method

Cost minimisation

Welfare maximisation

REMIND: Welfare
maximisation

MAGgPIE: Cost
minimisation

Temporal dimension

Base year: 2015
Time steps: 5 years
Horizon: 2100

Base year: 1990

Time steps: 5 (2005-2060)
and 10 years (2060-2100)

Horizon: 2100

Base year: 2005

Time steps: 5 (2005-2060)
and 10 years (2060-2100)

Horizon: 2100

Spatial dimension

32 world regions

12 world regions

12 world regions

Technological change

Exogenous

Exogenous

Endogenous for Solar,
Wind and Batteries

Technology dimension

58 conversion
technologies

64 conversion
technologies

50 conversion
technologies

Demand sectors and
subsector detail

Buildings (residential and
commercial buildings
with heating, cooling, and
other services), Industry
(Cement, Chemicals,

Buildings, Industry
(Cement, Chemicals,
Steel, Non-ferrous
metals, Other), Transport

Buildings, Industry
(Cement, Chemicals,
Steel, Other), Transport
(various modes and
technologies)

—

J53

=
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Physical risk Transition risk
I * 1 | I
Quadrant Scenario End of century (peak) Policy reaction Technology change Carbon dioxide Regional policy Colour coding indicates
warming (model averages) removal - variation* whether the characteristic
makes the scenario more or
Orderly Low Demand 1.1°C(1.6°C) Immediate Fast change Medium use Medium variation less severe from a macro-
financial risk perspective”
MNet Zero 2050 14°C(1.7°C) Immediate Fast change Mediurmn-high use Medium variation sk
Below 2 °C 1.8°C(1.8°C) Immediate Moderate change Medium use Low variation Moderate risk
and smooth Higher risk
Disorderly Delayed Transition 1.7°C(1.8°C) Delayed Slow/Fast change Medium use High variation
Hot house world Nationally 23°C(23°C) NDCs Slow change Low use Medium variation
Determined
Contributions
(NDCs)
Current Policies 30°C(3.0°C) None — current Slow change Low use Low variation
policies
Too-little-too-late Fragmented World 24°C(24°C) Delayed and Slow/Fragmented Low-medium use High variation
Fragmented change (Hjﬁ) NGFS (2025)

Orderly

Low Demand: KEGTEEBSHNEHRMICHFRSINGLS, NUHE
1.5°CEE ST HI AR ZE R
Net Zero 2050: DG RBREBBER VA /RN—2a 0 E@BLTHAED
Sia EF%1.5CIZHIFIL. 2050 E I R TRy EOCO B EBEERK
Below 2°C: RIRZEBIBUER D MEZEFERMICE D 6THDHEERTHADS

B ER%F2°CHkFI<HNE

Disorderly

Delayed transition: 2030 £ TIXFRDOHHEIXR L ET . 2°CLLTIC
IR 5=HICREDHIBERMNSLE, Ff=. COREICHKINH S,

High

Transition risks

Low

L

NGFS scenarios framework in PhaseV

Disorderly

Net Zero
2050
(1.5°C)

Too little, too late

Fragmented
Delayed World

Transition

Current
Policies

Hot house world

Physical risks
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Category Scenario End of | Policy Technology Carbon Regional
century reaction change dioxide policy
(peak) removal - variation +
warming
Orderly Low Demand 1.1°C Immediate Fast change Medium Medium
(1.6%C) and smooth use Variation
Net Zero 2050 | 1.4°C Immediate Fast change Medium- Medium
(1.7°C) and smooth high use Variation
Below 2°C 1.8°C Immediate Moderate Medium Low
(1.82C) and smooth change use variation
Disorderly Delayed 1.7°C Delayed Slow/ Fast | Low- High
Transition (1.8%0) change medium variation
use
Hot house | Nationally 2.3°C NDCs Slow change Low- Medium
world Determined (2.3%0) medium variation
Contributions use
(NDCs)
Current 3.0°C None - | Slow change Low use Low
Palicies (3.0°C) current variation
policies
Too-little- Fragmented 2. 4°C Delayed and | Slow/ Low- High
too-late World (2.4°C) Fragmented Fragmented medium variation
change use
(Hi82)NGFS (2025)
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Energy Technology Perspectives (ETP)(&. &E (LB OEMEFMET ILEZRALV=AERIDICETEDLN TS,
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Figure 2.1 Global energy sector CO, emissions by fuel and technology in the Sustainable
Development Scenario, 2019-70
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Figure 3.2 Global power generation by fuel/technology in the Sustainable Development
Scenario, 2019-70
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IEA 2020. All rights reserved.

Notes: TWh = terawatt-hours; gCO,/kWh = grammes of CO; per kilowatt-hour. STE = solar thermal electricity;
PV = photovoltaic; CCUS = carbon capture, utilisation storage. Other includes geothermal power, ocean energy and
hydrogen.
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Figure 4.10 Global iron and steel sector direct CO, emissions and energy consumption in
the Sustainable Development Scenario, 2019-70
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Note: STEPS = Stated Policies Scenario.



ETP SDSIc&s 15 EAvMBMDYFU4+ 22

Figure 4.16 Global cement sector direct CO, emissions and energy consumption in the
Sustainable Development Scenario, 2019-70
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IEA 2020. All rights reserved.

Notes: STEPS = Stated Policies Scenario. Energy intensity here includes all energy used per tonne of cement,
including additional energy needs for some strategies deployed in the Sustainable Development Scenario -
chemical absorption carbon capture and storage, calcined clay use and alternative fuel use. This explains the
increasing overall energy intensity by 2070.
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Figure 4.5 Global chemical sector direct CO, emissions and energy consumption in the
Sustainable Development Scenario, 2019-70
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IEA 2020. All rights reserved.

Notes: STEPS = Stated Policies Scenario. Captured COz includes that which is captured then used as feedstock for
urea production, as well as that which is captured and stored. Energy consumption includes that used as feedstock.
Sectoral energy and COz intensities are calculated based on total primary chemical production and total chemical
sector energy consumption.
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Figure 3.16 Global CO; emissions in transport by mode in the Sustainable Development
Scenario, 2000-70
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IEA 2020. All rights reserved.

Notes: Dotted lines indicate the year in which various transport modes have largely stopped consuming fossil fuels
and hence no longer contribute to direct emissions of CO> from fossil fuel combustion. Residual emissions in
transport are compensated by negative emissions technologies, such as BECCS and DAC, in the power and other
energy transformation sectors.



EJ

700

600

500

400

300

200

100

ETP2023 NZEQ#HR—RIRILE—HEE =

Scenario O Other
sources

Historical

ORenewables

B Nuclear

ONatural gas

O Oil

mECoal

2010 2020 2030 2040 2050



IEA World Energy Outlook (WEOQ) 1A HiZ

« World Energy Outlook (WEO)(Z. IEAQEBRIREZETHYBELRRSN TLY
5, itERFETIVIZEKEDFIABHERDICEEDONTETLS,

* FFROIFIILF—BRERRGBUR, REN VL BT A FIIRICKOEE
REt, A TIX, LT FIADBENLEEINTINS, 2022~2024FF T
MDWEOTIE., STEPS, APS.NZEM3F AN 8E . 2025FE DWEOTIZ.
2020 FE EFTHREINTLV=CPSAEEL. M UIZ2021FENBNZEEEDLIZ. 15
HINTE-APSIEZEESNT-,

v CPS (Current Policies Scenario) EXIZEAINTWVAIRILF—KiE
BENEDFFRERSINSGDF)A

v STEPS (Stated Policies Scenario) IREELNTWABKREZZEET ST
) A

v APS (Announced Pledges Scenario) EEBFAERLTLNAIRIL
X—  K[FEIASVRAVFEEZE (RybEO, TRILXF—TFHERGE) HEHEREY
BASNSLFIF #ERELT, well below 2°CHH =

v NZE (Net Zero Emissions by 2050) Scenario 1.5°CZZEpL. TEXLT
RILEF—BAEDSDGsHER T HIREHIT A




Gt CO,

WEO02024 CO2¥fHEDN REL

World net
emissions

25

2020 2050 2020 2050 2020 2050

Gross emissions: m Advanced economies @ Emerging market and developing economies
Gross removals: m Advanced economies = Emerging market and developing economies



WEO02024 t R ORI ELCO R A 2

Total CO; emissions (Gt CO,) CO, emissions intensity (t CO, per TJ)
20 - Q) covrsersiieiiiiiiiiiiiis basesseiseissiiisiiiis seissiseisiisbissbssisns
15 - B covisviomionisiisiisiions assistiseissiseissisin
10 - A0 cooervreisiiiiinniinns ressalyl Mrienasrnn  sensenanreNpresNgeess
5 20 TMsiociesiesions  sussississisoNgrossonsh  sstsssssrssiossesNorass
q E 4~ E A~ 2023 2050 2023 2050 2023 2050
:94 = < = —~ < = Buildings Industry Transport
2030 2050

M Industry @ Buildings ® Transport  Agriculture e STEPS APS NZE



WEO02024 NZE>F)A e —RTrL¥—fitiE 1

APS NZE
................................................................... 100%
600 75%
400 50%
200 25%
2000 2023 2050 2023 2050 2023 2050

B Coal MOil m Natural gas ™ Renewables " Nuclear " Other — Fossil fuel share (right axis)



WE02024 NZELFYA D BRI AL X—EEE 2

Buildings Industry Transport

2023 STEPSAPS NZE 2023 STEPSAPS NZE 2023 STEPSAPS NZE
2050 2050 2050

Electricity M Unabated fossil fuels Renewables and low-emissions fuels Other



NZES U7 D4 IPCCLF 1A LD sk Rile

: : ) LEESHZRDIPCCLF) A (.
Wind and solar share Bioenergy TES 20504 % Tl= T3 L — Sk
CO2fE ¥ AIZE->TLNSSF
ADHEVITYT(162F1)
Z) . IPCCM1.5°CF1)A(C1,
C2)(Z. 230> FUAMREHFINT
RV

IEA NZE>FUAZ. E
BREYZRIAMD S F1) A 5F
&L T,

v IRILF—HEE%R
MY IhSL,

CCUS Energy-related CDR v BAKEAEEE
K<,

vV INFARIEMEY
NS,

v' CCS/CDRE, MMV /)N
=<,

RAAFZDFI)FEG

THY., RENG )T

ELVSDIFTIEGL L

AHIBIRES A

CDREMN/PNELN=8.

. 2050 i F9 A CO24E H

M |IPCC Scenarios I NZE DIFEFro 75‘\31%&)'5116

SE) AL HLIE, [EA WE02022, D, WEO2024F TREL L FALY, R

100




WEO02024 NZESFUAZEIZH T51

STEPS
g G)  sevrrerrareanranrenionrentenrsnessessasoessesreerasiasresiassasns  Gioeiesiisiissisisebinisiiitis
€ 60
h
S
2
— 40
20
1990 2023 2050 2023 2050 2023 2050
M Solar PV W Wind M Hydro " Other renewables Nuclear
M Other low-emissions M Unabated coal " Unabated natural gas Other
s HEHAIRBEENBELWLEE . BIEORERD-H. REEBHEFIEXIEM

8. KMDEIIT, NZEE, IPCCFTRESNTWSRENGLFTUF(THEN, BT R
(EUDITKBERER ) HDREL HHYIZCCUSH/NENWS F A ELG-TEY ., HAED
ET LSRRG E T DLEN-O T VA THACELICEAELNDE




WEO02024 NZES F)AE(IZHITHHRERMAD  R1@
CO2HfH=&CO2[7 Bt @

CO; intensity of electricity generation

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Global power sector CO, emissions

~ 16  E RN N N ERERNNEER NN RRERSNRRERERDE RN LRENS NN
o
O
G}
12 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
8
4
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050

ws STEPS APS NZE

m EHEEDOETEHDCO2[REALIL,. APSTIZ2045FLEEIZE A, NZETIE2035FEHICEAL
o> TULVA,




WEO02024

STEPS

2000 2020 2040 2060 2080 2100

Long term average =~ esesees Measured, including climate variability

WEO02025

v 20245 F Tl%, STEPS. APS. NZE>F+UA >
f=H3. 2025 R TlL. CPSYFUAZEFTIHE.
CPS. STEPS. NZEF)A DIRRELT=,

v EFEELT. RREERERRALIRILE—T It
A IRNF—REREICER[ADNKREFE o1
% (CPS, STEPSHI[))

v 1= NZE[ZhETREDA—/\— a—MEL
(A —/3—>2—F0.1°CERF) ELTLV =20 D,
A—N\—2 a2 —FMELIFIRERENGLGE-1=EL T,
A—N—2a—rFIFI)A(E—D1.7°C)IZEE

v 1=FEL3IE#HEE. CDRIZ. IPCCLFUADHTIZLE
RTRFLEEE

Temperature rise (°C)

CPS

STEPS

Hi#2) IEA, WEO (2025)

2000 2020 2040 2060 2080 2100




3. RITE DNE21+ETF)LIZ LD
cSood3y-A—kKTyT
DETE

) ETFNEBVTHERLI=SFUA - O—RTyTE. B-BFAQEHHENSL S 3 BBERRLT
N3, BOEHNTASIINE, TNENOSHLBEDO D TRINER, BENLINEETHD,
#ELEAA—RTyT(d, AHEEHRETEILT BARMLEC. H<ETERTHY. E—HITIEE
I QM ELEESITHEEL LU,



SRR REHEE T /ILUDNE21+D L= R1@

(Dynamic New Earth 21+) .

¢ BEIRILX— CO8HIFEMD L AT LMGEIRNEEARTRELZET IV

o BBEEETIIL(TRLF—LRTLBIARMNR/IME, REZHC-H1TFHE. SHEE - H1FHX)
o ETILEEM*IRHARM : 2000 ~21004F (+£FH 5 :2005, 10, 15, 20, 25, 30, 40, 50, 70, 21004F)
o THFRIMIGESE]: 54 S E|CKE. PEZE1ERERIZHE, 5775 E)

o HhigEENE: AR FH-SEA B S efuels, KARHRe- A3 BH. ITH2/—IL.
KF.T7UE=ZT7.CO2(-7-LCO2[ETENNDBE I AR ZFRESr—RELTINS)

o IRILT—EB(REIFIZE). CO2ER-FIA - BFFEHEM (CCUS)ZE . ARFALATYTHIIC
(BREEEASLITTETIVE

o IRILX—FEEZIHMADSL., #KHH. AV, #K/\, L. ZILE, B, RED—FICD
WT. RELZYTRIZETIVIE, TOMEEPRELEIZENTCGSOBHRMERE

o EEEE. BEERMEICOLTEH. REFALATZYTRIZETIVAE
o S00EREDHMZEAMNICETIVIE. BifEMLER

o ENLSMIbYTEOUHET IVE (REMEEEEEZRAONTEIRDREHE)

hizk Al . ERFA AN =Bt D SR BRIl NI R, F1-. TNOHE SR EE AT 5E
JECO2 GHGIZDUL\TIL, i, KEPADQH T -aRXMRTUIv LT ZEICLTRITETRHAEL-ETILEZF A

CNFECHRALEIRIL Y — REEHBREOBFRFICEVTERSNATE -, FTRIRIILT—ELRFTEHD IR
IWX—ERRBELOSELLINT=, T-IPCCLFUADTIZLER




DNE21+D IR JILX—7A—HIRg

‘ REBEMREBELGAVWR—RSAV(IHEITHERRFHE (T ERICEEL.

AEEMOFEMNFOZOMMERRAEHAET S, FHAIBEBELTY—ATIK. £

NITHESEBRBFAAZEDOEIIZHST, ETILTHREMICMIBLSRESNS,

fEBEITRILE— FEERFS

Bk (R, B%) - Gk 1

Fist (R, FERT) e niai il

RKAHTA(FEFEE, JEFAERD) (B . AR avh =}

A BRARIE. 5
- | NA+18)-ME. WA
HRWMHE,
M | — KERE) [1|:$(I?w, JREVY, TUEZT &)
REEESR 1 1 FIL=

BAEMEIRILY— BElA, ik, [k, BA

KA-thEh

A (Bt % k) ‘

KBt . TR FERE EEs

AE RS HB)E, EREE.
. e 1 Btk . AR . B
B {f

— R4 M (EH-KE)
ERLEEER CCUS AIERE. ARE. TLE fth

R¥% t Bk, k. SEAIRE. B

FERITORBEE® DAC

%x%fmzm«:zﬁf

[
Research Institute of Innovative
Technology for the Earth

46

p

RELTYTRIIZ
ETI/LELTLY
HEELEMIZ
DLVTIE, &F
EHEVY—E
AEEZNEM
[CEELTET
JLVIZANT B(HI
HREPEAVE
HEE. ZHHE
DREY—EX
BEE),



= = RITE
+ T)L@BEEL . g%f:'ﬁ{b‘l] R&

47

¢ DNE21+ETIIE, TRILFX—DHHBANE - IROESEZHALLELS, HESKE
M CES B EEET S, ETIE, HRAEAEORBREHEZFHL., AIREEHEOEES
ToTW3, PIZRIE, KIBX. BHARBOCO2TERT U v LRt X, HERESED
GIST—4 &#R—XI[Z, AL#EFRD v IIT&-T, HRAKEORT U vILEHEL
TWh3,

o FDH, B - BERTUOIYIZEBTHEFMLOTVVEDD, TNEFHAT-
LZEDERE WAIX, BERICEFTAREFAOEIR, CCSHIZHT 54% - YIERF
2 E) FHFEFYEEL TLELY,

¢ £oT. BRIZEITAH L YFMEAIE, Bk, KYEMRLGHHPLEEERLDDE
BT EHEDRDLND, HIZAIEX, BEAENDENRFOEBHLEEEIERTETED
¥, BIRBAMRICKIRAENKIR FOERG EFFELSEREE, =
RAX-EEJEREBRETILOSMERZEAR (RE)

o BEDOBRTIH, IRVF—REFEBERFEA- LT, BENRH AHHHAIR KA
BEINBZREEN, KOFUAAHTREIRLEF—ZLEELOEREIEITo TV,

¢ BIFMURBELEETSIETILTHS-0. 2100EFETOFRRKOEBEZHFZAI-LTD,
2050 F G EDFEPHADFMILEENDEVWSERMNH D, =, 2R rFRmAMEEL
SEETOFiTHY ., BENLGELFTIVABREEABHHBREIIS—F. BHEESEML
BRI L f-iiglc, BICEMINTEERETLILE, BlFLFERERI L HH LIS
FEMNADE, FICES2O9 a3 VORTBRICOVWTIIFE L THREEZEIRI N E,
(BREHFIT, BHREBRES NSO, [RIERET. ERMBIZHS LS54
EFEN, EOLSLGRBUICEBNEHERFETILLERD L, ARELEETIVIE,
B ELERTHEENH D, )




DAFRHREER =

¢ DNE21+ETILIZHAETILTHS-O. ERNDOENRMCBIROEARTO MERESEZEE L= TE#HL
W ZCTRHEAFERICOLTIE, Hli&,. REXREEH /NMNEUARZESIVBERIRIILEF—BEERARRICELS
BREEREBRETIVICES. TS AERREIRIILY—DKREICBEASN-BEDENATLEROD LR S
(MEER) HETHELTH

¢ ZEDAMeDAST—2ZEF#HLICEFMHEBERREIRIILI—DOHIDOEBHMESHZETI/ILIEL., BHRETEEICZKS
TENBMAORELRIEER (RERERVEESATL) RUERIDERZHEET

o SEIXAXRLEZSHMIE (dbiEE. i, RE. A, Z04#h) ICRSL. 1BEBZIADETIILEICKYETEEE.
REIARXNCERFINGE DHMHRFHF IEDNE21+DBEIZCE T TERE

ETIVEHETERSNTLSED --- HAOMH, ENFBESRATLEEKRE. YF I LT EM, KRETE).
RERBOFARET . thEEERRE, FROEECHIBENOR
ETIVEETERSNATOGENLD --- #EER,. BEEH. BEREHOETOEE. EVICLPRHENFTE.
BAFMRIRLF—HADTFARE, EX-EROWHEREIRIGE

HX-EEJERBRETILODHEREM 5EU L -REEHKESER
=DNE21+TCHEEL-RHEHSEANEE (REAL I 7TEEBOERER)

— KBk > VRELELAGFSE EEKEERE
600 RS EMSRICEFERE, ik, BEIZ
VREWMKZEIZBEASNTWSIRIETE
500 lzﬁléﬁ&)%)%és %f%ﬁﬂk%b‘
#E U L#EGET BRI T BT=
400 H.FIABEEDENEEATLOE
;Eﬁ%ﬁ':?#?‘é:tbw\ikﬁéc&(:J:
> HIZIE. BIREEFES0%IEE (KB H
200 400TWh., R A$3100TWh) D4 —XI(Z
N LT BEEMBEAEFRELEE
K EEOH HH o DFER . 870GWh, BIHR100%FEE
(VRE56%) D/ —XTIF3980GWh#2
0 0 5 10 15 20 25 30 35 40 45 50 55 60 E&fd:éo (ET%A%%@1OGW}1*EJ§)

BHEEBEHRICHTHITT [%]

RfHE E R [USS/IMWh]




SFTIFEE (BE)

[
Research Institute of Innovative
Technology for the Earth

49

DH)A4 | [RLESR BEEMDA | CDR BIf, | BURDih ) FEDFELIE
S EV. | &= IPCC ARG NGFS IEA
(2022/2025)
Disorderly | 1.7~1.8°C B s iz | K(FEZE | Likely below 2 | Disorderly: | APS
Below 2 °C | (£*—%:1.8°C. | (20304 HEE | EEE C, NDC [C3b] | Delayed (WEO
21004E1.7°C) | NDC) 20504 Transition | 2924
CN)
Orderly 1.7°C}2E B (20304 | /Ip =6 | /D Likely below 2 | Orderly: SDS
Below 2 °C NDC: & it HE | (MACH | C with Below 2C | (WEO
FEMACH] Z1k) immediate 2021)
F1k) action [C3a]
Disorderly | 1.4°C E X i | R(EFE 1.5 C with high | (Disorderly
1.5°C (E'=%:1.7°C, | (20304 ER | £EE overshoot : Divergent
21004E1.4°C) | NDC) 20502 | (IMP-Neg) [C2] | Net Zero)*
CN)
Orderly 1.5 | 1.4°C B (20304 | S | (EE 1.5 C withno | Orderly:
°C (£'=%:1.6°C. | NDC: &t EE | SEE or limited Net
2100%1.4°C) | EMACH 20504 overshoot [C1] | Zero2050
=2 CN)
1.5C- 1.5°CIE[E B (20304 | /Iy =6 | F(EZE | 1.5Cwithno NZE
CO2_CN (CO2/8ZM5 | NDC: &1 | (ERP9RI HERE | £E£E or limited (WEO
DHLERIE) HRMACH) | Near-zero 20504 overshoot [C1] 2024)
Z1k) of CO2) CN)

* BEHE R ERIZDULNTIXOrderly 1.5 °C&iLY
v N)BE2°CEELU1.5°CEBEM T, 2. BFOEFRBEZOHH/N\RELBEENGIFIAZETE
vV ZFOHRT,.BEOBMNERDIBICONWTEHIEENN—LED IV FTIAERE




CO2#kH & [GtCO2/yr]

. RlT&
éj\ *ﬁ y j- | ) j‘ 0) ﬁ ﬁ C 0 2 *;F IH:II e Eﬁn e

80
= Historical ~
70 - Baseline
—— Disorderly 2.0C (Previous)
60 Orderly 2.0C (Previous)
—— Disorderly 1.5C (Previous)
50 ——Orderly 1.5C (Previous)
— —1.5C-CO2 CN (Previous)
40 == Disorderly 2.0C (Revised)
30 e o o(Orderly 2.0C (Revised)
== Disorderly 1.5C (Revised) ||2025F EF R
20 e o oQOrderly 1.5C (Revised)
e «1 5C-CO2 CN (Revised)
10
0
-10
-20
2000 2020 2040 2060 2080 2100

v RTOHHERZEER. 2020~25FNDHHZEHRE2023FEE RN L AFBIE



GHGHEH 2 [GtCO2eq/yr]

s RlTe&
:55513T;://1}' L}:zr'(Z)'HEté??J(;I—I(;Ft;Fﬂjj,\j:ﬂgs e

80
e Historical
70 _
- Baseline
60 — Disorderly 2.0C (Previous)

Orderly 2.0C (Previous)
—— Disorderly 1.5C (Previous)
—— Orderly 1.5C (Previous)
== Disorderly 2.0C (Revised)
e o oQrderly 2.0C (Revised)
== Disorderly 1.5C (Revised)
e o oOrderly 1.5C (Revised)

50

40

30 20254 E ki

20

10

-10
2000 2020 2040 2060 2080 2100

5£)1.5C_CO2 CNYUFUAIE. IEANZEIZ&hHhtE . CO28EHENDH %5 li, GHGHIH B KIIEEET

v RBTOHHERZEER. 2020~25FDHHEKZE2023FEERMN > EHEIE



1.8

1.6

1.4

1.2

—— Disorderly 2.0C (Previous)
Orderly 2.0C (Previous)
—— Disorderly 1.5C (Previous)
—— Orderly 1.5C (Previous)
[ == Disorderly 2.0C (Revised) |
0.4 e o ¢ Orderly 2.0C (Revised)
== Disorderly 1.5C (Revised) 20251355""2']%]5_(

e e o Orderly 1.5C (Revised)

1

0.8

0.6

1850~ 18994F L 2 Bk E KR 5 [°C]

0.2

0
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

3¥)1.5C_CO2_CNI A&, IEANZEIZEHHE . CO2HHE DA% i, GHGHIHERIBEL TE LT . [IRBERBRI/FEL TLVEL,

v 2025FEMRTIE., FRIORADHEEHED LAEBIEIZKY, $F(<. Orderly FJA DRIER
FEFLEF



(0) 3%



B Rlle
C 02 BE ﬁ ﬁ IJ ;)ﬁ E 4 ﬁ ( 2 OC E *},E% ) e

54

B $HCO2

2030 2040 2050
BX 424 306 513
KE 221 233 235
EU27 280 199 286
R E 148
i 34 79 121
Tt EIck->TEE
2030 2040 2050
=S
KE
EU27
57 256 161
BE
hE
a2t




CO2[R R HIiRE .

Disorderly 1.5C

(1.5°CB %

[
Research Institute of Innovative
Technology for the Earth

55

BE{r: $1CO2

2030 2040 2050
A& 427 440 683
XE 225 292 275
EU27 278 292 324
BRE 142
HE 41 292 270
ZD1th BHIzk->TZR
Orderly 1.5C
2030 2040 2050
=k 547 470
KE 281
EU27 148 497 291
RE. PE. €0t 262
2030 2040 2050
A& 338
KE 318
CU27 128 720 248
BE. PE. ZDih 298




GHGH#EH £ [MtCO2eq/yr]

80000

70000

60000

50000

40000

30000

20000

10000

-10000

-20000

-30000

HE (HFEHE)

©o 0O O 0 o0 zZz|le 0o 0o O O zZ|le o O O O =Z
E & & ®» ®»w O©O| £ & ©& & ®» O£ S S& w®» ®w O
g > > > > g/l 8 == = = = 3|/ &8 = = = = 83
o0 @ o) @ o) O m o) o) o) o) O s o) o) o) o O
T 2 B B 4 T 2 2 B & T 2 2 B 4
3 © 8 © v 3 © 8 © v 3 © & © v
& & - a & - a a -
2015 2030 2040 2050

Research Institute of Innovative

DACCS

= CO2LMY DGHG

= JO+EXEEIRCO2

n i F REIRCO2

B Z D T HREREFT

BEF

RAEM

n ERREEAR M

- EFRANZE &R

® Z D ERNEER IR
E R ZE &R

m R E ER Y

B Z Dt E R AR

= {EZEEBFY

= 4K/ XL TER
AV NERPY
S 5 &R Y

7¥)1.5C-CO2_CNIZCO2D A DR HELTHEY . V570 DCO2USNDCGHGHEH EIFEE £ . Orderly 1.5COHIEX1BE

v 20504 (Z#1T5HCDRIZ&LSHCO,EEE (L. Disorderly 1.5CT20GtCO.eq/yriZE. TN FA T

10GtCO2eqlyrkii.

v 2°C, 1.5°CLF A TH, 2050F TIXIECO2 GHGHEH 310 GtCO,eq/yriZEE->TLND,




—RIFILF—HiGE (HA2H)

25000
20000
e ]
2>
> BE
o} |
=15000 — — - .
= - — | - [ - ]
bl - ) %
I - | ]
10000 | = | =
t m! , :
N %
H 5
X
I 5000
/7
.
©® O O 0O 0 zZz|2 O O O O z|l2 O O O O zZ
= < < o o OI = < < o o Ol = < I~ o o] Ol
() AN AN ~ ~ () (q\ AN ~ ~ O] N N ~ ~—
g > > > = 3|8 > = = > 3/ & = == = = 83
m 55 & © © O|® § & o6 © O |®m™M T © & © O
2 2 2 2 A 2 2 2 2 A 2 = 2 2 A
2 © 2 0O = 2 © 2 © = 2 © 2 © =
A @) - A &) - A @) -
2015 2030 2040 2050

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

AREFEIRILF—FIA)
BHEEIRILEF—FIA)
BREEIRILE—FIA)
KF-TUEZTHA
INAAERF A
N E
LN P
&7
mRFhH
7K 77 - #hE
% INMZF <X CCSH
B/\(A <X CCSE
CERARY
nHX CCSH
B/ X CCSE
N BRI
m 5l CCSE
~ Bix CCSH
Ak CCSE

v CDRIZKBEHHBOA T EYrABHDB L., HREATIX2050F FTIZGHGHEHEFX ¥ N ET B ITTIEENS
EMDS1.5°CEETH>TH2050FETHILRARB A AITHYE-TLS,
v 2050 FETOILARAREFIAEDKEL, IPCC AR6 IMP-Negi F1A &L LVKE




o m— — — I [
Research Institute of Innovative
E Technology for the Earth

58
90000
o KB (RIFEERLZL)
. RN (R#fERG L)
7
80000 7 s NH3E
> / m NH3E
70000 % // KEEE
// ‘| nKERE
4
60000

PR
= K55
v EEAN
ke £ RS
mRFh
K7 - Hazh

1 N

E/Zl-N
§
N
BN

Iy
e N B
% 30000 — - lllll 4/(/( A< REHE CO2EINH Y
el - — w81 A % RiBHE CO2EUN A L
— I BT Rl S| m A REE CO2ENR L
20000 b N
- | . 7 - 1R KA CO2EIRSH Y
. L o o MO TN . jj\ZCGS
10000 W T»m W - m 2 k1 CO2ERA L
/ / m & sH Ak CO2EUNdH Y
0 . . 2 . 2 % m Bk CO2ENRA L
£ 8 8 B8 8_ 5|£ 2 8 8 & &£ 8 & 8 3 & |/EmknCOERHY
2 S 2 X T g/ S 2 3 T og|/éE T T 3T T oy |EmARAICOEMEL
A %5 & & & o©o|o % § § % o|o T § & 5 0
T T BT P 4 T BT T T T BT T T
3 o 2 o 0 3 o 2 o 0 3 o 2 o 0
a a - a a - a a -
2015 2030 2040 2050

v BEREERDZE KR TUVEZTIZCKEIRBEDLEN/PNSN—F, HHRTIECO2IFFRTU IV ILARENI LM G, Disorderly
1.5C/2.0CTIIH AKX FI+CCSD ELEAKELY,

v CCSM&I#%RL<EELOrderly 1.5C/2.0CTIZ. Disorderly 1.5C/2.0C |=H.ACCSAMEMMIRIFATELEL V=%, BA 3
AMEBZ RAATWAKGAREBECRNREDOFANZL,

v IEA ETP2020-SDSTI%. 20504 D5 EE 518352000 TWhiyriZ2E ThY . Disorderly 2.0CIE{LE>TL %, NGFSLF17%
FEE,




N N 14 @
EEBPIRRIRLF—HE (R

7000 45 SURIREL: RRH R
(GETHILE—FIH)
40 TR F SRR
6000 (FETRIILF—FIA)
- Bk Pk i
FETRIILF—FIFH)
= 5000 . £
S - 4 30
= ® ® m— AR - NH3
44000 ..,9 ...... & .. o & 25 T
T o 2 W S R
B ~
2 9000 — s A
H —
E 000 =1 = i B mm Rk RS R
I I I l 10 TRRIRE N A A R
1000 ol 1} — — I 5 R AR
]
. ] . — A - T TR
e 8 8 8 8 3|12 8 8 8 8 8|2 8 8 8 8 B8 o
? a4 o 9« o« |3 & « @« o« |3 & o« < < | ] R AR NAARR
g 2 2 z 2 Q9|8 & 2z z Zz Q|& = &z =2 =z 9
m ) ) © o) @) 2] o) © o) ) @) m © © o) © @) BB i
T 2 T 2 G T 2 T 2 G T 2 T 2 G
2 © 8 © »9 3 © % © o 3 © % © =9
2 3 - a & - & a - o BALIE (5 8H)
2015 2030 2040 2050

v HEOEEXEFATIL, 2°C, 1.5°CEBIC, ARFANMERBL. HREEHDOFIAHEX

v HR2ATE,. BREEBRLT. ERBIR-EREREIABIRCERNCCSHAMEENRKESVENZLV:
D KR -TUOEZTOERA2OHAIZHEMIZADEN (CDRA D ELV.BC-CO2_CNIZEWLWTITHEHEDF
B&t>TULVS),




N N 14 @
BMBPARE T RLY—HE (R

1200
BN
1000 SRR KR
I L SUKBRE: B AZY
=0 [ N ]
N ] T
3 BE B n SRR RAHR
E‘ .
ﬂ( 600 RARBREL N A BRF
I . ]
Y < SRARREL: & RURE
£ 400
) w KPR BRI
200 l m E A AT R
EilzN 3 SR =ld
0
8 ©] |©) O O z o |©] ©) O O Z ] ©) (@) O O zZ
S S5 & ®» ©» O|&£ S & B v O£ S S ©® @ O
g8 > > > > g5/ 8 = = = = o|& = = = = 93
o o) @ O s O | o @ @ @ s O | o O @ O s O
T P T B 4 T 2 T B 4 T P T B SO
2 © g ©O = 2 © g ©O @ 2 © g ©O =
o o A ()] ()] A o ()] A
2015 2030 2040 2050

v 2°C.1.5°CBIETTIX. 2040FEHFETIX. EIRDERLEEBEFLHLEEKICEYREIRILX—HEEITH
o I=1EL ARAELTHRDME,

v 20404 TlXSuper COURSE 50 (4 &7k 3E5E) . 2050 TlI/KFEEZETHEKICEY . HUEDKEF
=] fuil




AL FRFASRIRIILE—HEHE (HREL2HK)

600

=
Research Institute of Innovative
Technology for the Earth

500

oS
o
o

300

RIEIRILF—HE [Mtoelyr]

BN
m SR PARENH3
SRR KSR
SRR B RAZY
m SRR RAA R

RIS A F 1R

200 NGRIRERE & UK
B RARRE: BB R AR
100 m BRI N( AT X
BEABAE AR
0
© $) $) ) ) z © $) $) ) ) pa © S 8 ) ) z
£ S S 0 0 O £ S] S 0 0 ) = S] S 0 10 O
© 9V N -— -— I © oY oV -~ -— | © N N -~ -— I
g > = = > 8 g > > = > 3 g > = = > 3
oM ) ) ) o) O m 5 5 ) ) O m o) o) 5 ) S)
T 2 T B S T T T B G T B T B 4
2 O 2 @ 0 2 o 2 O 0 2 o 2 O 0
A A - o A - A & -
2015 2030 2040 2050
v 2°C.1.5°CEET TlI. ARMNMOHANDERIENERASIEN
vV BHEEHLNED—A.CO,AINETHNS-HIBIREGHIAEEHY . AI—BFRADAR—RFAELER, TRV

F—HEBEIMELLDIy—RE8H D, FHIZCDRADELV.5C-CO2_CNTIXZFDHE

e

NEETHS.




250

200

-
[6)]
o

RIERIRILE—HE [Mtoelyr]
o
o

an
o

NV TR I RILF—

—
HE (HReEk) [
l Technology for the Earth

© ) ) ) &)
£ S S © 0
(0] N (q\] ~ ~
© > > > >
m —_ —_ —_ —
(0] (0] (0] (0]
° ° ° °
8 © & ©
(m] o
2015 2030

=z ) (@] (@] (@]
O £ = o ©
NI ) N N —
ol & =z =z =2
O o ) o) @
A T e e
2 a © 3
Al (m) [m)
2040

Orderly 1.5C

I I I I I \I\\\‘

1.5C-CO2_CN

=

Baseline

Disorderly 2.0C

(G O
Q L0
(q\] ~
= =
= Fe
(] (O]
° °
o 3

5

2050

Orderly 1.5C

1.5C-CO2_CN

BN

m SAREARE NH3

TARERR KR

SRR B A

m SRR RARH R

wRAREREE N AT PR

S TRARIEARE B AR

WRIAPRE  BRR AR

LIELZN S CRVAR & a8

BEA LA B R

T BRROFAIINAARIHERICEEND,

v
v

AR HANDEBRAE AR,

HRALETRBZEETTIEH SN,
EEHTIND),

FUOEZTROERAZVDFIAL RS %S (CDRADELNV.5C-CO2_CNIZE WL TIIHHED FI A




|

rhyy

R IRILEF—HE

i (ZFLY, FREL Y, BTX&EE)

300

H R 2{F)

250

- )
o o
o o

RERIRIILF—HE [Mtoel/yr]
o
o

50

Baseline
Disorderly 2.0C

2015

E)TS7FIRNF—FIADOAH T RHPEEET,

©] (@]
S ©
(q\] -~
> >
@ 5]
T B
© 3

5

2030

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

O O
S ©
(q\] ~
= >
@ @
T B
© 3

5

2040

Orderly 1.5C

1.56C-CO2_CN

Baseline

©) o O
S S ©»
AN N ~—
> > >
[ — —
0] V] 0]
© © ©
o 5 o
1) o 1)
(m) (m)
2050

Orderly 1.5C

1.5C-CO2_CN

=
Research Institute of Innovative
Technology for the Earth

63

BN
m SR PARENH3
SUKERR KR
SRR B EAZ Y
m SURPAR RAAR
TRRIRRL /A7 R4
NIRIKERE B R
wRREAR BRI
m E AR NAF TR

EA LA B R

v BB FIA T, POEZTRKFEWVST-CNRHELFIHINS, FFIZCDRA ALV .5C-CO2_CNTIE%Z

DFAN BN,




RAMARKRIRILT—HE (HEHR2H)

5000

4500

4000

3500

3000

2500

2000

REIRILX—HE [Mtoe/yr]

1500

1000

500

2015

Baseline

Disorderly 2.0C

Orderly 2.0C
Disorderly 1.5C

2030

Orderly 1.5C

1.56C-CO2_CN

Baseline

Disorderly 2.0C

@) O
ST
N ~
= >
5 5
T 3D
© 3

5

2040

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

Orderly 2.0C
Disorderly 1.5C

2050

Orderly 1.5C

1.56C-CO2_CN

80

70

60

BILE [%]

=
Research Institute of Innovative
Technology for the Earth

BN

SUREARE KSR

SRR GRARY
SRR RRHT R

RIRGRFL N A PR
NN RAREARE & R R
w— TR RRRL R
m E R PAR N AF TR

EA AR B R

~o- BILR(BH)

v REMATE., BRIELTELEIEE, - SFHAIBIBELWMNIEBLRDOR EARFSEN
v' —7. Orderly 1.5C4>1.5C-CO,_CNZ[RITIE. HRADFIAIEKREDELEL2050F EETIIRFSEN




EEHAAREIRIILT—HE (HRAEHE)

3500

3000

2500

2000

1500

BRIRILE—HEE [Mtoelyr]

1000

500

0

o $) $) &)
£ S S) 10
© N (qV] ~
@ > > >
m o 5] o

T B O

3 © 8

o o

2015 2030

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

O O
< 0
N ~
> >
o) 5
< 2
© 2

(m]

2040

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

O O
< 0
N ~
> >
o) 5
< 2
© 2

(m)

2050

Orderly 1.5C

1.5C-CO2_CN

20

15

10

BILE [%]

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

BN

SURPARL KR

KRB AR

- AR KRR R

RPN R

S R IAERR B R

w— R ARARE R AR

] N AT R

BERERR: B R

o BLR(AH)

v 2°C.1.5°CEETTIX. ERMEMHDAMEEEEXIRE. f-1=L. Orderly 1.5°C>FJAD2050F T+, IR DF 5
EEFTOHIRICBZY. . ADE0HMEEITES,

vV REIRILF—THAIBEN. N(FTR, KFR., SEARITIEK,




(1) B



COAHIBER (BX) =
BA{3I: billion USS$/yr

2030 2040 2050
Disorderly 2.0C 64 102 174
Orderly 2.0C 18 21 22
Disorderly 1.5C 60 128 238
Orderly 1.5C 15 99 155
1.5C-CO2_CN 18 174 104

EIR—RSAFIADODEFMDIRINF—V AT LAXNDIE S



—
GHGHHE (A%) £
| E Technology for the Earth
68
1400
DACCS
# CO2L9Y D GHG
1200 .
= 7OEREJRCO2
n 1t #hF| FAFEIECO2
1000 SO B Z D T RERERFY
T FHEE
o 800 B4R
AN
8 I E R EER
= 600 B HA 22 50 Y
e s
e _— B ZDthEREH RS
1'%-“400 E N ZE &R
z e . W E R 3@ ER Y
e . . . . = 7Ot 2 £ FY
200 | w00 - R . —
. I m {EEERPY
o 37|
e n__ = & & 5 =H _1I 5 =8 E N § | — " LT
.................. ST pnnnnnnna tij%BFq
KSR ERFT
-200
0 O O O O z o) O O O O z ) O O O O z
£ I~ Q 0 10 @) £ Q S 0 10 @) £ Q Q 0 0 O
[} o o — -— Nl g o o -— — NI 8 o o -— -— NI
8 2 2 > > 5|8 =z =2 =z = 9|8 =z =z =z =2 9B
o ) o ) @ &) o o) ) ) o) &) m ) @ ) ) O
° ° ° ° A ° © ° ° A ° ° ° ° A
a © & O »=9 2 © & O »= 2 © § © »©
=) o - a o = a &) -
2015 2030 2040 2050

7¥)1.5C-CO2_CNIZCO2DHD R HELTHEY . FS57HhDCO2UNDCGHGHEH EIXEE £ Orderly 1.5COHMIEX1EE

v' GHGTCN&ET %2050FIZHLVTIL, DACCSH 1 i F| FAAEIRCO, (HEMIZLSHCO,ERE) DFADM. HEHFANSDCOHHEEKRELT S
(BECCS*oe-A42>+CCS) LV o= EMNA BN,

v 20504 (ZGHGTCNZHEEL TL L \Orderly 2.0CIZHEWNTIE. £ T20135F L A63%FEE , REFFICKMEEFANSDCOHHBIETHS,




\ 5 Rlle
COZ/ \ J > Z ( E x) T

69
150
[514%
B DAC
100 FUOEZTHEE
mEAVR
T B S FERIFE
a KREE
S 50 :
2 BNAFRRANKS
uﬁ mHRKNS
[} ;‘ NG
R ARKA
RE
i
-;J( o
|
= FE. MA
S CO2ithhiTE
&) CCu
-100 1 CO2im4\ ik
v
AP,
150 FIF
®) O O O Z (@] o O O zZ ®) O O @] pd
o o Ts) Ts) S o o Y5 0 $) o o Te) 0 S)
oY N - - NI N N - - c\II N N - - Nl
= = = = @) = = = = o) = = = = o)
[0) (0] () [0) (@] () [@) [0) () O @) () [0) [0) O
T g ® ®©® 4|8 g B ® &l T B2 o®°O®BR OGS
a © 5 © w5, 53 ©0 3§ O »w ] g ©0 3 ©
a a - a o - a &) s
2030 2040 2050

2040 TIEX K AFEEHI SO ENRD M, BIFEHISDEINE (Super COURSES0) Ron b,
2050 FE TIIDACKI/NL AT AL DEIUNAYZ LN,

1.5C-CO, CND T Tl&, REZHFITHBECCSte-A2+CCSEEH ., CORFIAZBEMICL TSI EM DS, 2050F(IZHENTHRK A (N
AARRERASDODOERED) . HRAK A, EAVMEFATOCO,REIRMRESND, 4id . DACIZLBEUNCO,IXCCUIZFIREIN TS,

AN




—RIRIILF—HiEE (HXK)

—RIFILF—HEEE [Mtoelyr]

500

450

400

350

300

250

200

150

100

50

. [ —
- - | ]
[ |
.
. . l —
O l Bl
~SHg_N=gi
1 'Lk
ﬁ % %
o ) ) ) &) =z ) ) ) ) ) =z o ) ) ) ) =z
£ = S 0 0 o £ o S 0 0 O £ S Q 10 0 o
[} N N ~— ~— | [0) N N ~ ~— | () AN AN ~ ~ |
2 > > > > 87 @ > > > > 5 @ > > > > 5
m 9] @ @ ) 'S o © 9] @ © O m @ © 9] o} &)
T B 2 B S T B 2 2 O T B 2 B O
& © g O = 8 © @ © =v 8 © @ © =
&) ) - ) a - &) &) -
2015 2030 2040 2050

Research Institute of Innovative

AREFETRILE—FIA)
BHEETRILE—FIA)
AREETRILF—FIA)
KFR-TUEZTEA
INAFBRF A
NE
PNy
BAA
mRFN
IK F1 - HhE
% IN{A<TRX CCSH
B/\{F TR CCSH
NERHARY
nHRCCSH
B R CCS#
v ERAH
m Al CCSE
»fAix CCSH
Ak CCSE

V KFR-TUEZT DM, ERAFONAFRBEERALTHRATIIENEADEN (BRIICNERELTEY. thEL
UCO2RFREIRERAE V=), {BL. Orderly 2.0C(20504E(22013 4tk A63%F2 ) TlX. ZDE(FHAEIIZALLY,
v 2050%(ZGHG CNDIFJATIX, CCSELEOH TRRIZIFEAEFMASNLLY, 1=1ZL. Orderly 2.0CTIE—EDH .

CCSELARBIZE-THY. CCSELARIZHRIZFELTINS,

v' 1.5C-CO, CNDOTTH. KR TUEZT DM, GRAZ ONAAREEBMALTRRAT S EHNERTIEN,




EEEN=E (HX)

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

71
1400
v KGR (RIFEREG L)
BA(R#fERGL)
# NH3R BE
1200 - - m NH3E %
[ ] KFRIEH
1000 | l l KRS
[ ] K&E
B - . n KBk
s wELERAN
s o0 CAR)
ﬂ'ﬁ I -E3
R 600 KA - #hER
e S84 7 R iR CO2EUTE Y
8 % INA 4T REHE CO2E U H Y
400 BN AT RBEHE CO2EYR%E L
m /N4 4T REHE CO2EURE L
nHR kA CO2[EYH Y
200 ’ > = HZCGS
, ! m H R KA COEURA L
M m m m ( J(J// &k A Co2@IRH b
0 [ (@) (@) (@) (@) Z [ (@) ‘ O (@) (@) Z/ [ O/ @) (@) pd = k) CO2M L
£ Q o 0 0 @) £ Q S 0 0 @) £ S S Lo 0 O | ~\BKEKACO2EIRH Y
2 S S > > g8 3 3 oz g[8 3 S > 3 oo mmkancommnml
o o) o 5 o) O o o o) 5 o) O o o o) o) o) O
T B 2T B 3 T BT B T 4 T B T T 4
g © g © =© g ©O g © =© 2 © g O ©
o o Al o o B o [m) B
2015 2030 2040 2050
v REBAHER. LYDhITELWEEHAIR FUA T CLREERE
vV KEBEXEOBIXROERIEKOCCSOFIADM., MALIZKFR-TUoE=TIZLIEENRITHONS, . X
K A B, 205041250\, Orderly 2.0CLISA DL F A D FTlke- 22w AFIAIN TS,
v KEBEX.BOFEEODELSIIAMEFEEZRAATISOrderly 1.5CTIE, KYERNEDHER
v 1.SC-C02_CN'C“(i~ BECCSRUe-ARA+CCSOFHIFII-KY ., CCSHIERRMIDLEENRER




FEERFICO B FZI (HA)

120
BIfRFN
KAREDOHRBEEL
100 NAAIREBHR &
< >
1=
) 80 CCus
@: = TUEZT - KFREBEIERESF
T 6 n " CCUS(BECCS)
#H O TUOEZTKRER F
8 9 < »
O~ 40 —-Disorderly 2.0C o S
& Orderly 2.0C
20
—-Disorderly 1.5C
0 k —9¢Orderly 1.5C
——1.5C-CO2_CN
-20
2015 2020 2025 2030 2035 2040 2045 2050

=
Research Institute of Innovative
Technology for the Earth

72

v 20504EIZGHGHHHE+¥ N &9 BDisorderly 1.5C/2.0C, Orderly 1.5CTIXERERITERLD LD D, COHEH
REBOHERICKELER(TEL, 2040FE(ZIEICNETHIEN A ELTE ASIEMN EDFEE,




&
73

Research Institute of Innovative
Technology for the Earth

: BUFFRM & O LE 8%

£ (BF)

FEEBFICO, B

2031~20504F

2023~20304F

| |
REN
m
| = |
| m |
| 5 R
| A |
| |
&S |
| |
| |
| | ¢
(e} (@) (@) (@) (e} (@) (@) (@)
o (@) (@) o (e} (@) (@) (@)
o 0 (@) ] o 0 (@] 0
<t (e (4] (q\| (q\] ~ ~
[CO0WN] EFHHCOOEE
|
|
|
|
@
%
¥
o |
] O
= |
'
M |
¥ |
k1l @
(e} (@) (@) (e} (@) (@)
() (@) o (e} (@) (@)
o 0 o (] o 0
o™ (q\] (q\] ~ ~

[COOWN] EFR{#COOE Y

NO Z20D-0G'L

2G° L ApeplO

06’1 Apepiosig

20°¢ AeplO

00'¢ Auspiosig

NO 2¢0D-0G')

26'L Aueplo

0G'1 Auepiosig

00°¢ AepIO

00z Aispiosiq



KFENFT R (AXR)

80 -~ BE SR CIF{ii#&
S/toe 806 427 788 978 522 753 976 937 1577 1343 1““ 935 1479 1238 771
[H/Nm3 23 12 22 28 15 21 28 27 45 38 24 27 42 35 22
60
40
s
:19920
=
E | ]
frl .
20 —
+
# .40 —
X<
-60
-80
O 0O 0O 0O 0O Z|lo OO OOzl OO OO 2
£ 0 o n v O£ © o v v Ol © © v v O
GJNN\—\—NIGJNNF\—NIQ)NNFFNI
8§ > >>>38|8 >>>>00|8 >> > >0
e e (- e (- e e [ [ [ e e
N o ©o ©o © O|0® o © © © O|® © © © © O
© © © © ! © © © © ! © © © © !
5 6 6 0 2 5 0 6 0 2 5 0 6 o0 2
& © 3 0 D %) 0 D D i
a) a) A a) a \n e a) A
2030 2040 2050

e

Research Institute of Innovative

ftis

[N 7PN

KERD R (BN ZRHR)
wKERSBBAANAREE. RffEHRGL)
mKEBERDB(REAFKE. RifitEHELGL)
MINAATRAH R

HARE

ARARIE
nAiB{EF(IEKRE 1)
® MR (IEKRE )

BEAUR
mHE/NILT
mZDMMEZE
mERE
m/\R
N
Ef&iEE
m fij 28
R&E
v BRARBE
ERABEE
AR — )L
# DAC

v 2050F(CHWTII&MEMPIDKRIALZRLZ L KRDRITOFA),
v BERNTOKESRSRICEIHEIRLSNT ESBNADLDEALLEOTIVS,

v [RECIFii#E ERAKRON., RLELVKROM) (X, tHETELRENHSH1.5°CU I TIIELLGLTLVS,




80

60

40

20

=7 #ka. FIFE [Mtoelyr]
S o

TE
IN
<)

TFUOERZTINS VR (BF)

[ BRACIF{E4E
$/toe 633 1097 1028 1328 1097 638 626 930 1112 636
<+
[
—
[
[
v
e 0O 0O 0O 0O zZ|2 O O O O zZ|le O O O O =z
£ & & ®» »n O£ & & v v O£ S S ®w B®» O
g > > > > 3|8 > > > > 3|8 == = > = 3
m 3 © © © O|® % © 6 © O|M T & © o O
T T 2 B G T T 2 B G T 2 2 OB G
2 © 2 © = 2 © 2 © =» 2 © 2 © =
a a - a a - a a -
2030 2040 2050

Research Institute of Innovative

I B A

KEKDFR(BHFRHMK)

I KERNF(ANRE. RifiiEHiaL)
KEKNBE(ABAFEE. RfiEHLL)
HRARE
BixARIE

==

mAHER
mEAR

m K/ LT
mEH{EFE
n EfREE

v Disorderly 1.5C/2.0CTI&, VREQIAAMEF A ICEOHITHD_ELHY.
FRASh TS, BRCIFEHKIZAFEIVEFRAE LGS — AN E,
v 0. EESATOTUOE=TFIALRLNS,

BN THELLZITIN—TFUoE=7HREIMAT




S A4 (e-methane) /A5 V X (A&X) HE

76

BRAF A, FIFZE [Mtoe/yr]

60 - PRFACIFEH

$/toe 2887 2700 2835 2611 2125 2682 1697 1698 1#%
FA/Nm?3 315 294 309 286 232 292 186 185 A

g
40 A
B AR — 3 Hiff
m i FE AR —a Bl

20
==

4 *E

m EZXCGS
% 7%CGS
KECGS

RN

mEAUN

m g/ LT

60 : m HilEE
=2

mZDhESE

mERR A

m ZDthiE
R4 LR

)
o

3
e

Baseline
Disorderly 2.0C
Orderly 2.0C
Disorderly 1.5C
Orderly 1.5C
1.5C-CO2_CN
Baseline
Disorderly 2.0C
Orderly 2.0C
Disorderly 1.5C
Orderly 1.5C
1.5C-CO2_CN
Baseline
Disorderly 2.0C
Orderly 2.0C
Disorderly 1.5C
Orderly 1.5C
1.5C-CO2_CN

2030 2040 2050

v RESMCEZOMERTBATHRASNL L. REFTOFARLRLNS,
vV e- XAV DHEIEF. BIRARIMLELEIN TITHhNh S,




|
H R L= RlIl&
Research Institute of Innovative

A 1 Ao = ( H ZK)

77

50

45 FETRILF—FI

RARAKAR
40

35
KE-TOEZT
30

25

120

BRARHR

BRI RILX—HE [Mtoe/yr]
o o o o
o
il
Y
X
\l

e 0O O 0 o0 zZz|le O O O 0 zZ|le O O O O Z
£E © o wvw v oOolEf o o v v O|E&f£ o o w w O
g > = > > 8|8 = = = = 28|88 = = = = 93
M T © © o O | m s © © © O|@m™m & © © o O
T B T B G T B T B G T B T B G
2 © g © =« 2 © g © =« 2 © g © e
a a - a a - a a -
2015 2030 2040 2050

F)TIT7DKFMIGEICT, FEEBEFT. BKMERFT ., BiMILFFATOFRAKXEDTELT . T ELDEFICEEH

v Orderly 2.0CTIl%, 2050 F FTIIRATRIIFIZRRUARIL~MBIRE ., TN D F)ATIE., 2040F L4
(&, KFLLLIIERBRAZDFBANKEL,
v KFEMe-AFUhE, ARMEBDFMIV T DEELRE . IHREHICE > TEY VT4




] = T
jJ Z EB Fﬁ C OZ*JF H:ll B ( E Z:) “iﬁ:.::::::;:::;:“

78

120
100 0%
8 S
m
N <
'®) o
O &, 60
—-Disorderly 2.0C )"S}‘E)( %J%E"J%’ﬂ;;évay
inr) « 7 =D i_
40 & Orderly 2.0C
—-Disorderly 1.5C
20 ~<o—Orderly 1.5C
——1.5C-CO2_CN

0

2015 2020 2025 2030 2035 2040 2045 2050

v' Orderly 1.5CTI320404 kR T EEIEMACHHELLZESTHEY . BREAZVPKRDHAICEWLWTHELEHES
FY (RBACIFEHELE<EOTULVS) . 2040 FE D HH E TS LE->TLSEERESND,




&
79

Research Institute of Innovative
Technology for the Earth

: BUFFRM & O LE 8%

HAEBFACO, HEHE (BF)

2031~20504F

2023~20304F

"
¥
_I_m
H
=
O | 5
I _M
1
®
1
1
@ I
1
1
¢
o (e} (@) (e} (@)
(e} o o o o
(] (e) Tp] (@) o]
(q\] (q\] A A
[CODWN] EF{HODEE
8
w:’
Q
W__
x|
£
w_
<
T
® 1
T
1
I
T
1
¢
(@) (@] (@) o (@) (@)
(e} (@) o o o (@)
Q m (00 (o] < AN

[2O0WN] EFR{HOOEE

NO 200-0G')

2G'L Apeplo

0G'| Apeplosig

20°¢ AueplO

00°¢ AuspJosig

NO 20D-06G'L

2G° | AepiQ

06’1 Apepiosig

20°¢ AepIO

00°2 AWaplosig



: @
Bl GRIARE) #HEE (BF) =

80
160
140 JEIRILF—
FARHBR
120
m N A RE
5 100
()
9
S
= 80
i N &R E
)
Y
2
* N s B2 70 o [
g“o Cg =g EN ST
o ]
20 N
0
© 0O 0O 0O 0 Z|2 O O O O Z|2 O O O O Z
£ © o ©w .o O£ © o 1w v O£ S <o W W O
g > = > > 38|l& = = = = 9/ 8& = = = =8
m 33 © © © O|® © © © © O|®™®M T © © o O
T T T E G T 2 T F 4 T 2T T FT G
38 © 8§ © =© 8 © @ O wv 8 © 8§ © wv
()] () Al () ()] Al ()] ()] Al
2015 2030 2040 2050

E)TS71ZIF REZFATOFIRIZEHTLELY,

RHOFAEX. BBEOHEMLPLEVIELZEIZKY, WThDIFIATEREER, BICHEIRELEVOEMERESMERIAA TS
Orderly 1.5CTIXZDEMAEL GESMBFIDHERLER) .

2050 2 & A FL (e-fuels) DFIAELR 5N S, #5IC. CCSORERFHIFZFHLLEELTLVSOrderly 1.5CTIE, #HiHDA Ty AINELE
AHZE . BIRIARMD—BOETICEYERBRFHEREETHNED LML, BHEMSERBRHADRKRENRLINS,




B BEPICO, Bt E : SCOPE1 (B%) fE

81

120
—-Disorderly 2.0C
100 <—Orderly 2.0C
—_ —-Disorderly 1.5C
I S
A 80 —0—Orderly 1.5C
TR O
N S ——1.5C-CO2_CN
O &
O > 60
40
20
0 -

2015 2020 2025 2030 2035 2040 2045 2050

v BHFEREOREVICHEL., SCOPE1DHHELREL, FICHELDCO2BFAAIBERDEMNKEL
Disorderly> 1) A TlEZDERAES RSN D,




. RlTe&
E ;m EB Fﬁ C O Z*JF H:ll E ( E x) b

82

120
HIR-FhEE
PRA Eni
< >
100 INAFRFHR K
s S
m
N <
'®) o
O % 60
——Disorderly 2.0C
BB AR
40 & Orderly 2.0C
—-Disorderly 1.5C
20 ~o—Orderly 1.5C
——1.5C-CO2_CN

0

2015 2020 2025 2030 2035 2040 2045 2050

v CCSOREMMNZEBmMLSETELTLVSOrderly 1.5CTld. DACCSFIZKDHHDA Ty rRIMtA/NE
W EMG, 2050 FDCO2HH BIFIFIFEOETHIBS NS,




&
83

Research Institute of Innovative
Technology for the Earth

: BUFFRM & O LE 8%

HFCO#itHE (BX)

N
/

a

2031~20504F

2023~20304F

——— ¢
I M I
I 9 I
I & o
I = I
I wﬁ I
R
) O I
I I
RS [
I I
I I
| <>
o (@) (@) (@) o o (@)
o (@) (@) (@) o (@) o
0 o Tp) o 0 o 0
(40 (4] (q\] AN ~— ~
[COOWN] EF {005 E
w
'S 5
s
AN
! =
- e
' i
I
I 3
m
7S
|
|
O
|
|
(@) (@) (@) (@) o (@)
(@) (@) (@) (@) (@) (e}
(@) (o] o ) (e} (]
(4] (q\] AN - ~

[2O0IN] EF#HcOOE E

NO 20D-0G'L

0G'| AlepiQ

0G'L Auepiosiq

00°¢ AlepiQ

D0°¢ Aeplosig

NO 200-06G'L

26° L AepIQ

2G'L Apsplosiq

20°¢ AueplO

00°¢ Auepiosia



180

160

RN N RN
[} o N B
o o o o

BERIRIILF—HE [Mtoelyr]
(o)
o

40

20

® .. e
&l = & & ®
BN e
g O ¢
| ]
© 0O 0O 0O 0 zZ|2 O ©O O O zZz|l2 O O O O zZ
= (=) o 0 0 &) = (=) o 0 0 O = o o w0 Te} S)
T a4 & = o= 1l «a& & = @< 'l «a& & = @< |
g > > = > 9/ 8& == = > = 3g|l& = = = = 3
o0 o) 5 o o O sl o o o o O 0 o o o 5] O
T 2 2 B O T FZ 2 B G T FZ 2 2 G
3 © 8§ O =wv 3 © % O =w g © g O =v
a a - a a - a a -
2015 2030 2040 2050

45

40

35

30

25

20

15

10

EXMMARRIRIILET—HEE (BF)

B (%)

=
Research Institute of Innovative
Technology for the Earth

84

SUKBRE . RARH R
(FETRILF—FIFH)
IR BRRRE
FETRILEX—FIA)
ERRF: AR
GETRIILF—FIF)
£
SRR NH3
SRR KR
SURBRE . B A%
SRR RART R
TRIKIREL A A 1%
DO RAR AR & RO
R ARL BB R IAR
L IEL7 N3 SSVAE & acdrd
EAPH: Ak

o BILE(GH)

v 2040 (3, BN E IR -ERIFETORKRFIAINZE-TLVD,

v 20504E(EOrderly 2.0CLSN TITRRDFIAITEL, KROTUEZT. . e- X3V DFAMNRLEND,




HHEBMARRIRIILE—HE (BF)

RIEIRILE—HE [Mtoelyr]

60

50

40

30

20

10

[ —
— —— I -, |
A I
R [
® O O O o Z @ 0O O O o Z @ 0O O O o =z
£ o o 1w 0o O£ S o wvw v oOo|£ <o <o w v O
g > > > > g/ 8 > > = = 3|l& = = = =83
o @ @ o s O | @ @ @ @ c O | o @ @ @ g O
T B T B 4 T B T B 4 T B T B 4
2 © 2 ©0 = 2 © 3 © = 2 © 2 ©0 =
a a A &) &) A a a A
2015 2030 2040 2050

=
Research Institute of Innovative
Technology for the Earth

85

by

SRR KR

SURPRRL: S RRARY
B RRPRR: RRHT R

TRAREREL A A RH
NRARIRE B R
BRI BRI
LRETLZ N S RPAY (7 a8

EA LR AR

20404 (%, AR DI A (BRFERIFE) LR oMb, Super COURSES0 (M EIKRFA) NABEAShTEY . KROFAHLR

ZY (%W

20504 T #HEH EHY20134E Lk A 63% &5 S -Orderly 2.0CLLA TIX A D F AIZ L. KKEDRIZE>THRESII S,
e- ARV IRV T BIRETHRAIh TS,




A S8 5 P 45 i 1| A8 5 A

120

100

80

60

#A8M 4 #E [Mt-Crudesteel/yr]

20

0

© O O 0
£ S o ©»
(0] N N ~
g > > >
m > o 5

T P B

2 O 3

a a

2015 2030

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

O O
S ®
N —
> =
o} 5]
B T
© 3

5

2040

Orderly 1.5C

Baseline

Disorderly 2.0C

Orderly 2.0C
Disorderly 1.5C

2050

Orderly 1.5C

1.5C-CO2_CN

Research Institute of Innovative

( E $) Technology for the Earth

m Type VII: BIF-E %R
Type VI: BiF-p3hE
Type V: BIF-ExhEE
2 Type X: /K& FIFADRIEIF
Type VIII + IX: X% FADRIEF
= SV ER K FRIERE T+ CCS (Super
COURCES50)
~ 7k 3%:5% F& T + CCS (COURCES50)
B Type IV: BYFERIF-RIHAI—V RUF
m Type lll: SIFERIF-S =
Type |I: BXFERIF-P R

Type |: B{FERIF-IE L=

v 2040 FETIXCCSFIF (20404 (% Super COURSES0t B A S 3) IZLD X

v 2050%[&Orderly 2.0CLUUSN DL ) A TIEBIFEFEDFIAXEL, KFEDRIZE>TREIND, (ETIVIEH
REIZBBEHEBLTLNS=0., 2041EMSDEAN)

v' 1.5C-CO,_ CND T TIZ. 20404 MDSuper COURSE50(Z kB4 EM S FUAIZLER TSN,




I

L

l Research Institute of Innovative
‘ Technology for the Earth

87

Sk ERPICO, HEH IR

120
BIRRDHLK
< >
100 B
aE
S 80
o 3 v 1
H w SNERKRBRAICE SR
B O =FEANDCCSEA
S 9 60 (Super COURSE50) 3
O —=-Disorderly 2.0C
40 &—COrderly 2.0C
—-Disorderly 1.5C
20 ——COrderly 1.5C
0

2015 2020 2025 2030 2035 2040 2045 2050

V WThDIFIAL2030FLUIESIFEADCCSEAL IV EBKEFAEAD ., BIZ2040F LIEILX/KFEDRINE
R A ET2050F(CIFIFEOTIVI a3 LTINS, =120, Orderly 2.0CTI%2050 F T—EHEH 1N E S,




SMEFICO, HHE (BF) : BRRMEOLE 1

88

2023~20304 2031~20504F
1400 3000
1200 ‘_::Q::,::Q:::‘ 2500 <>
- B ABAFRM (2025)7k % = A TRFRM (2025)k
o 1000 O | p=e-eeeee- .<7 -
o o 2000 | W
s s \ 4
gy 800 B 00| e e e e mm - - - - — -
1 H 1500 °
E? 600 gg
O 1000
E% 400 E%
200 S00
0 0

Disorderly 2.0C
Orderly 2.0C
Disorderly 1.5C
Orderly 1.5C
1.5C-CO2_CN
Disorderly 2.0C
Orderly 2.0C
Disorderly 1.5C
Orderly 1.5C
1.5C-CO2_CN



AL MBMRBIRILTF—HE (BX)

[
Research Institute of Innovative
Technology for the Earth

&7

= SARMEEHNHI
SRR KR
SRR B R4S

m AR RARH R

s
[}
Re]
=
f 25 -
"l* TRARBREL I\ ABRE
‘+§ 2
o < SRIKIRE: B R
gl,_,1.5
¥ = R BRI
1
LGNS SRR S uedr §
0.5
BEMABRE: AR
0
© O O O O Z * 0O O O O =z * 0O O O O =z
E © © v ®w Ol £ © o w wvw Oo|£ © © w wvu O
[} N o — -— | [ N N — — | [) N N -— — |
e > > > > 8 e > > > > 8 e > > > > A
@ [ — — — O © — — [ — O ® = — — — O
a1 ) ) ) [} O o [} ) @ ) O m ) ) o) ) O
o T ° ° A ° J< ° T A T ° ° J< A
& © & O = 8 © & © = & © & © =
&) a - a) a) - o a) -
2015 2030 2040 2050

v' Orderly 2.0CZER(FIE. 2030F(ZHLTIE, BRMBHRNDEENEF S BT K

v 20404FIZRAIFTTITBEIZHRANDEHZ# S, HARTCNEZEEL TS FUA TIX2050F EIZE B AR N EF

FEMEFAHSNTINS,




AL MMBRMA I U o hEEE (BF)

IV h&EEE [Mt-Clinker/yr]

60

50

AN

‘0 I I

30 I % T .
I 7

20

10

SN\

2 0 0O 0O 0 Z|l2 O O O O Z|o O
£ © o 1w 1 O£ © o w v O|£ 9
O N N 9~ (\II O N N @~ (\II O
g8 > > > > 9|8 > = > = 9|8 >
m 3 & © © O|® & © © © O|®m™ &
T B2 2 2 4 T B2 2 B2 4 e
2 © g ©O = 2 © g ©O = 2
o o AR (@) o AR (@)
2015 2030 2040

O O
e W
AN ~
> 2
3 O
T T
© 3

5

2050

Orderly 1.5C

1.5C-CO2_CN

mRE

PR

RE,

N

m/pE

INEY

=
Research Institute of Innovative
Technology for the Earth

90

R &= RKE

H)ohBEIZEF+HCO,EIREREELTLNSA, 1.5C-CO, CNUSNDLFIAD T T, BRIZCEBWLWTIHEF
BENEHNEELTERREINTUOEL, EAVMIFATOCCSHARMHARMIZE N, 2EDCOTHEAREE

DHFNSEHEH EFSHDACCSHENBLESNAENEREZZOND,

—7%.1.5C-CO, CNIZHEWTIL, REHEFRETIXCO,EREELEAINTINS,




|
. R |@
L
Research Institute of Innovative
Technology for the Earth

91

A2 BRI T 1 iECO,HEHR

120
100
80
£
~ — 60
ﬂ 3
35&5 40
O
g8
®
0
20 —-Disorderly 2.0C %Ii';?@{t
&—Orderly 2.0C PRSI SR
-40 —-Disorderly 1.5C
50 &—Orderly 1.5C !
——1.5C-CO2_CN
-80

2015 2020 2025 2030 2035 2040 2045 2050



120

100

AL FEBFICO, HEH IR

=
Research Institute of Innovative
Technology for the Earth

92

Hir (BZ)

BIR-EFEE

=
2z O PR B Nl
@5 = (BRDDHTAAN)
2| < > ‘Q
H© 60 "
T O _ HIR$h
8 N —-Disorderly 2.0C PR# Enit
- (ARMDHAAN) HEIR-FhEL
&) 40 & COrderly 2.0C
raetly ! ccs PR
—-Disorderly 1.5C ARDOERAZN)
20 &—Orderly 1.5C N ces
——1.5C-CO2_CN \
0
20115 2020 2025 2030 2035 2040 2045 \{()’50
-20
v' 1.5C-CO,_CN LS DL F)ATIL, CCSDEANE =, TOERERDBEH [E2050F (25> THLELEER
v 1.5C-CO,_ CNO T TIlE. EFA2+CCSDEAIZLY. CNIZ




&
93

2 RIT:
L] Research Institute of Innovative
- BIRFRM & D Lhdg ==

A2 FBFCOHEHEE (BZ)

2031~20504F

2023~20304F

& NO 200-0G'}
—
| m |
I g _ "I Ajlop.
Av_ g : 0G'L Auepio
1 2 I
| E _
® . i | 06’1 Auepiosig
) O [
| |
& | | 00°2 AepIO
| |
| |
& ! 002 Aspiosiq
o o o o o o o o
o o o o o o o
N~ (o] (g} <r ™ AN -~
[2CO0N] BEFR#HCOOE S
) _
¢ = NO 200-05')
11
o
<
Iz
Av_ ) 06'1 Apeplo
=
%
s
Y 05'L Alspiosiq
I
1
O i 00°Z AlepIO
I
I
¢! 00°Z Ausplosia
o o (@] o o o o o o o o
(@) [p] o Tp] o (e} o (o} o (o]
() < < (4p] ™ AN AN ~ ~

[COOWN] EF{HCO0EE



AN TEHFARRIRIILT—HE (BF)

10

BRI ARILT—EE [Mtoelyr]
w SN a (e)) ~
/)

0

® S) S) &)
= S S] 0
(] N N ~
@ > > >
m 5] 5] 5]

° ° °

3 © 3

o [m)]

2015 2030

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

Orderly 2.0C

2040

Disorderly 1.5C

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

O Q
Q 0
AN ~
= >
5] ©
< 2
o 3

5

2050

7

Orderly 1.5C

1.5C-CO2_CN

Research Institute of Innovative

BN

SRR NH3

SRR KT

SRR ERAZY

m SRR RRH R

uRIRERE N A A AR

S RARKARYE B AR

W RIASRR BRI

m B RN NAF TR

EA LA B R

F)RRODFABIINAARHERICETND,

v 2030FETIXRRDLHR, NMF TR BANDERBALND,
v 2040 LIREIX. CCSD R R HIFIA X BIZFBOH EDisorderly 2.0C/1.5CTIX BN TEELE-TIL—FUEZTF DI, CCS
D ERHKILEXHIIZEELL Orderly 1.5CTIEX 7V E=T7RENBETHI-HOEBHAFIUADIEBMNRIRSNA TS,




|
[ =
l Research Institute of Innovative
‘ Technology for the Earth

95

#k/ )L TERFICO, BEH IR

120 BT
PR¥4ER
(BRDBHAAN)
< >
100 o O 1%
.
‘H}P S 80
I 3
H w
O
N 60 HIR-HEE
8 - WAR SR L
(Bx SERAZY T EZTAN)
40 ‘
——Disorderly 2.0C
& Orderly 2.0C
20 —-Disorderly 1.5C
&O—Orderly 1.5C
0 ——1.5C-CO2_CN

2015 2020 2025 2030 2035 2040 2045 2050

v BEHHEIE A BN Orderly 2.0CTlX. HIHENHIIEERS,
vV ZFOMDIFIATIER. ERARVE LT TUOEZTOEAT2050F OISV Ty




&
96

Research Institute of Innovative
Technology for the Earth

, @
l—

o

B ABFFRM (2025)7k #

2031~20504F

!
!
!
!
!
!
!
!
_
!
4

. BUFFRM & O LE 8%

S G

O O O
o Q) o

(q\] ~ ~

300
250

[2OOWN] EFR{HCOOEE

50

\ 4

B ABATRM (2025)7K #

o

®_ ___

2023~20304F

&

# - /\GBFCO HEHE (BZX)
O

140
120

~

[2OOWN] EFR{#HCOOEE

o o o o o
o (¢ o) © < AN

NO Z20D-0G'L

D6°| AepiQ

0’| ApepJosiq

00°¢ AepIQ

00°¢ ApepJosiq

NO ¢0D-09')

2G'L AueplO

D6'| Auspiosiq

00°¢ AepIQ

00°¢ ApspJosig



1.2

o
o

o
fo)l

0.4

REIRILX—HE [Mtoelyr]

o
[V

&
L

M (Z7UoEZT7EE) RRIRILVLEX—HEHE
(BZ)

2015

Baseline

Disorderly 2.0C

Orderly 2.0C

2030

Disorderly 1.5C

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

Orderly 2.0C

2040

Disorderly 1.5C

Orderly 1.5C

1.5C-CO2_CN

Baseline

Disorderly 2.0C

Orderly 2.0C
Disorderly 1.5C

2050

Orderly 1.5C

1.5C-CO2_CN

[
Research Institute of Innovative
Technology for the Earth

97

m SRRH: NH3
SURERRL KR
SUREREL: B RASY

LRSS/ S
TRARIREL - /A A 1R

NRIRSERRL & B

mRRRR BRI

CRELZN S SEUAE & i

EALRH AR



E28M (TFL2. TOEL Y, BTXEE)
REIFIILX—HE (BF)

10

REIRILY—HE [Mtoelyr]
N

3
2
1
0
o O O O O z o O O O O
= Q Q 0 0 O = S o 0 0
[) N N -~ — | 0] N N ~ ~
T 2 =z 2z 2z Q|88 =z =z z =z
3 2 2 2 Sl 2 2 3 3
Pl Pl o = O [l [t ful [t
2 © 3 © = 2 © g ©
()] ()] A ] ]
2015 2030 2040

E)TITEIRNF—FALOAT. RRAEEFS.

1.5C-CO2_CN

Baseline

Disorderly 2.0C

O O
SE:
(q\] -~
= =
@ o
T
© 3

5

2050

Orderly 1.5C

1.5C-CO2_CN

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

m SRR NH3
SRR KR
SRR ERAPY

m SRR RAHAR

LR NI S EAE Y

NRRPRRL: & R

W BRI BRI

m B KRR A F TR

EA LA B R

v 20404, 2050FIZHELTIX7UE=7DFBAIIEKEN S,




= RlIl&
1t # %B Fﬁ C 02 *;F |H:|l ==} ( E $ ) e

99

120

BAIREE

WA BE

o s BFIRHEL
100 . (BRDDHAN) ] P

(Z7UE=7DFIA)

<

>

"“%Hg 80
o0 ETH-HEL
o8 P
O —=-Disorderly 2.0C (BRMAPY ., FYE=T OFIF)
40 ©—-Orderly 2.0C <; l
—-Disorderly 1.5C
20 o—Orderly 1.5C :'

——1.5C-CO2_CN

2015 2020 2025 2030 2035 2040 2045 2&0

vV FUOEZT.BHAUOFABLVEIEICK - THHAIBZED S,




&
100

it | | ® NO 200-0G'}
AT
, 12 .
pion kn_“_v. 5, @ 0G'L AUepIO
A 0 IR
t o [ = [
N o .
S R 4 06"} AuepiosIq
d e
Lf_ -— | ¥ |
™ T
> m 1 I 002 Auepio
' _ _
._mﬂ‘l I |
m | ‘_ D0°Z Apeplosiqg
" O O O O O o o o o o o
QL L I YL © © ¥ A
m [2O0IN] EFR {008 ¥
-’ t
X NO 202-06')
____E__ ‘_ I 9
11 &
- 112 .
= 0S5’} AuepiO
e #| Q&
= & 1k
N o | T
(@) N ¢ 06’ Auspiosig
O ! I
m Q I
m_ N
—y N Ol 00°Z AepIO
Ho I
Mv_.. I
1) ¢! 00°¢ Auepiosig
~—

0 0 O O O O 0
AN () (o] (o] < AN

<~

[COOWN] EFR{HCO0EE

180
160
140



REMMARRIRILYE—EE (BX)

120

100

— 80
>
@
]
=3
i

"F 60
W
=
i~
H

& 40
0

20

0

. P
. .’, o -..-‘. :._. 3 '-,.u :.‘."
R S 4 . 14
& ¢ 0 K 2
R N
2
o ®) $) &) &) z o $) $) $) &) z o $) $) $) &) z
£ S S 0 0 o £ S S © 0 O £ S S 0 O o
© N ~N - - NI o) N N — - NI [ N N - - NI
@ > > > > o) @ > > > > o ® > > > > o
o @ ) o ) &) o 5 5 5 5 &) e 5 5 5 5 &)
T 2B 2 P4 T 2 T 2 4 T 2 2 B4
3 o 3 © 2 3 o 3 © 2 3 © 3 © 0
A a \a & o - A A -
2015 2030 2040 2050

80

70

60

50

40

30

20

BILE (%]

=
Research Institute of Innovative
Technology for the Earth

101

BA

EREN G SR S

S[URIRH: B RARY
SRR RRAR
—CEARERE N AR
OO RIR AR & BURH
T R EAR R R AR
] AR N AR

Gz SR =od

o BILE (BH)

v HHEIESBELWDIEEBREROMLAEFTEEMN,
v Orderly 2.0CTIl&, 2050F CTHLERAHTRIEED, D F A Tl ERAFVIZERHE,




RIEIRILEX—HE [Mtoelyr]

& O O 0 &) 4 o &) O O 0 z @ O
£ Q Q 0 0 ) £ Q Q 0 0 ) £ S
[ N o\ - - NI [ N N - - NI L) o\
@ > > = = g o > = = > 9 @ >
o o ) @ g O o o & o) o &) i) o)
T 2 F 8 g T 2§ 8 ¢ ;
a © 3 © = a © 3 O =9 @
a a - a a - a
2015 2030 2040

@) O
< 10
N ~
= =
5 5
° 2
© 3

5

2050

1.5C-CO2_CN

BILE [%]

Research Institute of Innovative

KURIAR KFR
SRR BRARY
SRR RAH R
R RPRRL A F R
WNGRIRIERE : & B
TR AR B R A
w— E AR N TR
E R pRRE A

o AL (i 8H)

v 2050£EIZHL T, Orderly 1.5CER T, FHIT—EERERS,

v 2040EFEMNBIT2050F(2HhIT T, KFE. ERRAHZFOFIANRLNS,




ERRIBEMFAFRIRIILE—HE (AX)

BRI RILT—HE [Mtoelyr]

60

o

© O O O 0 Zle®e O O O O zZ|le O O O
E o o 1w 1w O| £ © o wvw wvu O£ o o wu
Q N N - -— c\II o) N N — — NI Q N N -
8 > > > > gl 8 > > > > /&8 = = >
m T @ o s O|® © ©& © © O | m @ O O
T P T P G T P T P G T P T
o) o o) e o o o o e o) e o
@ @ ok @ @ : @ @
0 & \ 0 0 \ 0 0
2030 2040 2050

o

O
0
>
o
=
O

1.5C-CO2_CN

Research Institute of Innovative

K=

BRARHA

m N A ERR

N B AR

LR BN

v BIX EVOXELZIAMERZERATOrderlys 414 Tld, 2040FEMN SFIZEHHI K

v 2050FTlE. SR HEEFIASh S, Orderly 1.5CTIXEARAEXIZIZBEVEL>THY . ERREHINSYIFIRAMNEIZ




B ity A1l 3.

REEH [EHAE]

70

60

50

40

30

20

10

HE - SV RE\EEH (BF)

v FS5v O TIlEOrderlys F+1) 4 Tl&k,
BEV. FCEVERondh ., KEIEH
R ZE R T A5V Y

|
| |

2 0O 0O 0O 0 Z|l2 O O O O zZ|l2 O O O O Z
£ © o ¢ 1®w® O£ © o v v O|£f © o w 1w O
Q N ~N — -— | [] N ~N -— -— | [} N N — -— |
¢ 2 > 22 =2 8|8 2 =2 =2 =2 98|¢& = = = =2 9§
M 3 © © © O|® & © ©& © O|® T ® © © O
T 2 2 2 4 T 2 T 2 4 T 2 2 B 4
g O 8 O =© g © 8§ o = g O g O =&
a a - a a - a a -

2015 2030 2040 2050

e
7
6
w5

N

L
= 4

4o

T
® 3
2

uFCEV

FHEH

=
Research Institute of Innovative
Technology for the Earth

104

v' Disorderly>71) A4 Tld. PHEVAE
FAZhER ML R 3R

BEV
v Orderly> 1A TlL, 2040£FEMN S
PHEV (IBEVHE RzxhEpYE K, 2050
FEHICIX. FCEVER LN S,
mHEV
ICEV
S5 9
|
N .
2 8 8 3 8 3|2 88 8 8 3|2 8 8 g 3 3
© o o - - ° o o - - ° o o - -
g 2 2 =2 =2 9|8 2 2 2 =2 9|8 2 2 2z =2 §
© 2 2 2 23" 2 22 R OG" R R OB
g © § O & g © § O & g S g o @
a a - a a - a a -
2015 2030 2040 2050

mFCEV

BEV

PHEV

mHEV

ICEV



&1 = Rlle
E E% 3& ﬁ %B Fﬁ C 02 *;F IH:Il ==} ( E x) e

105

120
BEIEDESEL
< >
INAF BB DIEK

100 >
W
ﬂ T KE\ERAH OKFE. e-fuels) DILK
m
N <
'®) o
O % 60

——Disorderly 2.0C
40 & Orderly 2.0C

—-Disorderly 1.5C
20 ~0—Orderly 1.5C
——1.5C-CO2_CN

0

2015 2020 2025 2030 2035 2040 2045 2050

v' HEV-PHEV-BEVDE A{RE T, #HGCOBHEDH LA RRAFEND,
v 2040FEMN LI, KR, ERAHOFIRALRAFNS,




&
106

2 RIT:
L] Research Institute of Innovative
- BIRFRM & D Lhdg ==

£ (BF)

BB E AR FICO, B

2031~20504

2023~20304

L NO Z0D-0S'|
f——|
-
| ¥ |
| g [ |
1 & I % 06’} Alspio
= |
| £ |
| w‘ | 0G' L Apepiosig
| O |
| |
1O 00°Z AuepIO
| |
| |
: ¢ 002 Alaplosiq
O © O © O O o o o o
Q = o o o o o o o
©® © ¥ 4 @ ©o © < d
[2O0IN] EF#O0E ¥
ﬁ._I . -
® x NO 200-0G'L
1" 1 ©
N
k= &
IN=
o "L Aapl
_AN = OG'L Al48pIO
%
I i
| |1 @
_’ 1G] Aeplosiq
1
1|
O 90°Z AlepIO
1|
1
_Q D0 Aepiosig
= o o o o o o o
= o o = o S S
J ™ = o © < N

[COOWN] EF{HCODEE



4. RITE DNE21+ETILIZKBA N
)AL F A ED B



IPCCOHROEHMAICO2EHBEDOLLE I

108
Electricity Transport
120 140
_ 100 J%> _ 120 @ ¢ ¢
S 80— L 4 <
8 S 100 ’ﬁ " *
& 60 S
PR — *_’ g 80 1= ¢ !
50 #OIT y b : w0 i1 ® DNE21+
gz 2 A £ N I
£ 0 ® o ﬁﬁ 2 4 - o)A
£ 20 e = = E
5 I @ “ 20 | @ Disorderly 2.0C
—60 0
2030 2040 2050 2030 2040 2050 < Orderly 2.0C
@ Disorderly 1.5C
Industry Residential and commercial
250 140 <& Orderly 1.5C
= T ¢
= 200 = RN S ® 0 @ 1.5C-CO2_CN
%‘ E 100 7‘ ‘J_
2 150 2 80 i
% 4 g 60 — L -
5 100 PN I £ 1 =
3 ® 2 40 —
E 50 =
. ® f E 20 ¢l
TS o
0 2030 2040 2050 : 2030 2040 2050
Limit warming to 1.5°C (>50%) with no/limited overshoot 1 Limit warming to 2°C (>67%), with action starting in 2020
I Return warming to 1.5°C (>50%) after a high overshoot Limit warming to 2°C (>67%), with NDCs until 2030
. B A A4 Hy \— \ 1
HHR) IPCC AR6 (2022)% N — X (CDNE21+>F U A% 70O v b #i13. IPCCLE . HIA ”in‘??’Ei‘ L,:CL f° L
E) IPCCy F U A DEDIRIZ25-75% % A b, O DIEIE5-95% %5'5(93 |PCC11"J7J'0)E/~/§_’—5=FE1§>Eﬂﬁ%%é
24 M. DACCSOEEIZLDHECANKENNEEZTZOND,




IPCCLFUADERCORFIARLDLE  H©

Annual CO, sequestration
IMP marker

IMP-GS
IMP-LD
— |IMP-Neg
20 77 N —— IMP-Ren
—— IMP-SP

BECCS Removal from AFOLU DACCS

GtCO, yr!
\ 4

DNE21+
SFUA

—_
o

@ Disorderly 2.0C

< Orderly 2.0C
2 &S @ Disorderly 1.5C

< Orderly 1.5C

4
o
LN
o
o~

2000
2025
2075
2100
2000
2025
2050
2075
2100
2000
2025

€ 1.5C-CO2_CN

HB1) IPCC AR6 (2022)% N — X |[ZDNE21+> F U A (2050F(EDH) =7 0w k
E) IPCCDOYFUFE, CI~CBAT TV —DrFUARNRRINTWLD,

Disorderly 1.5CODACCSH|HE (L. IPCCOF)F D LLEFRRETHLSM. D F+JADDACCS. KLU, BECCS,
T FIAZEL., PEIAEKE(DACCSHETRALAEDIMHYIZBECCSIEIETIELSL) , 4idH . DACCSIL, IPCC AR6TIE.
ETIIVATHATRMICEML TUOVEWET LB N EERFEZASHE.RITED U FIA T+ EELFMEEZAONS,




IPCC. IEA NZEEER S F1) A D CO2E FHIBE ZE F

usb2015 tCo,

10

108

102

10

& €

g@

=

2030

2050
year

2=

g8

B

2100

2050 DCO2[R R HIF & A (kR {f+E) $/tCO2eq.

©

EI C1: limit
warming to
1.5°C (>50%)
with no or
limited
overshoot

- Q2:return

warming to
1.5°C (>50%)
after a high
overshoot

' C3: limit
warming to 2°C
(>67%)

EI C4: limit
warming to 2°C
(>50%)

C5: limit
warming to
2.5°C (>50%)

B3 cé: limit
warming to 3°C
(>50%)

=
Research Institute of Innovative
Technology for the Earth

110

LB

IPCC ARG, Fig. 3.33

IPCCEHEDNDZLDETILTIE. [BRRHI
BERODHHELODEHETTIE.
DNE21+>F A&, IPCCHREELE
EMIKE, 5H . IPCCOF)ATIE.
DACCSOEEMNIFEAELTESN TV
LyAY, DNE21+4#T TIEZDACCS%#8
FLTULS, FD1=. 2050FENEFH
[X. IPCCEHREDCIELLE T HEET
Zh7EHEET

DNE21+ IPCC IEA WEO2022
(25-75%%2 1)L . #LE(E) NZE
Disorderly 2.0C 121~513 C3
150~350
Orderly 2.0C 161 C3
Disorderly 1.5C 270~683 C2 200~350
Orderly 1.5C 262~470 C1
450~1000
1.5C-CO2_CN 298~348 C1 180~250




NGFS2025£ AL A DR EMHDLE

U552010/ 1 CO, / year R l _
- DNE21+341)7: 20504
Disorderly 1.5C
700 (1.4°C)
600 Disorderly 2.0C
<00 (1.7°C) Orderly 1.5C
(1.4°C)
/ 1.5C-CO2_CN
400

/ (1.5°CI2[E)
300 I
200 // Orderly 2.0C
(1.7°C)
_#######’#JHFF -
100 - -
':I' M

2020 2025 2030 2035 2040 2043 2050

N\

\

) FEINRNIE2100F0KE LR

= Fragmented World == Current Policies == NDCs

v' DNE21+TIIDACCSHHEELTL\AT=6. I
[ == Delayed Transition == Net Zero 2050 == Below 2 °C == Low Demand ] 1.5°C>F1)A Tld, CO2fE FEI#E A (k&

) HBNGFSLFIF KYLE FHMlFEIShAHEREA
2°C.1.5°CEBRICESHEDHLHVFIF v ERIZIINGFSH ST B2

NGFS (2025)




5. £EHESENDERE



[
Research Institute of Innovative
Technology for the Earth

113

€3<2)

¢ RITET2023FERELT2024FE1AIZARLIZFS O3 RMATE. E T 1H
R EEREPETRIRIILT—ELRTEORNBREREATHHEEN

o 2°C.1.5°CEHEIZEEMT.NGFSYIEAL FUA LHLBESMNLSTEED ) A %48
FL. EEMNODEBEESMES A AIEELDNE21+ETIILEFALT,. h—Ro=a1—
FSILADRSI DAV ZEHT-EFRIXN REEH

o HEHEBRIX. BMICE - TEERAKRZV, F- . BEVFVAIZE-THIEBAKELY,
ICCDRORBELICE > TRELEZEENELFS,

o FOHRTH, HHXMIZIE. REEFADCO2RELSEF X LB EIAD BRI KD S
N5 (IPCCRIEALFIAFELLEEM),

o BEROEHMAMO—FTYTIZTDOWTIK, OFIVAICEH-TERIIHHSLDD. 20255
EFEICBRBFICEWTERSA-EBMANO—FIyT7 LB REBEASWNTHY., B
ZIE. BFO—FTY7X2°COA759 1.5°CE LR B S KE

o TZEBHRY. BELLGEATarndbhn, BRASEMLGHREZFES>TILNIEN., £
UBEHIDCNEBRDREELBREEZ LN, KT UA 4. O— h?;jli%d)ﬁjzlﬂﬁ
ICHEREEZLND,

4% ORE]
v BIEME, BRBAS IRl EEEFERERE

v BALSOERE-HEOO—FTyFIIONTHHERL, BEVETOHAORE
=BT BB EMERE



T81 : ETILATDRRELF



DNE21+E T )L O 3 ER5l Ll

115

[BEHamX]
K. Akimoto, F. Sano, T. Homma, J. Oda, M. Nagashima, M. Kii, Estimates of GHG emission reduction potential by country,
sector, and cost, Energy Policy, 38-7 (2010) 3384—3393.

K. Akimoto, T. Homma, F. Sano, M. Nagashima, K. Tokushige, T. Tomoda, Assessment of the emission reduction target of
halving CO2 emissions by 2050: macro-factors analysis and model analysis under newly developed socio-economic
scenarios, Energy Strategy Reviews, 2(3-4) (2014) 246-256.

KHAME, EFFLH, MTEE. #HRESIUVBARXRIZEFT52FRHEREIENRE LTORARTRAOERKICET 520H. TR
¥— . FE, 41-5 (2020).

EHRE, KEHE, MTEE. EYNLBRRHSZERLEZDTUATTOKRE A 45— 3 v OREDHIF. T
FILEF— - BiR. 42-1(2021).

K. Akimoto, F. Sano, J. Oda, H. Kanaboshi, Y. Nakano, Climate change mitigation measures for global net-zero emissions
and the roles of CO2 capture and utilization and direct air capture, Energy and Climate Change, 2, 100057 (2021).

K. Akimoto, F. Sano, Y. Nakano, Assessment of comprehensive energy systems for achieving carbon neutrality in road
transport, Transportation Research Part D: Transport and Environment, 112, 103487 (2022).

K. Akimoto, F. Sano, T. Homma, M. Nagashima, N. Onishi, Analysis of the 2030 emissions reduction targets of the previous
and current nationally determined contributions of Japan, and a comparison between countries using energy-technology
and energy-economic models, Asia-Pacific Sustainable Development Journal, 30-1 (2023).

K. Akimoto, M. Nagashima, F. Sano, T. Ando, Gaps between costs and potentials estimated by bottom-up assessments
versus integrated assessment models, Energy Strategy Reviews, 55, 101521 (2024).

K. Akimoto, F. Sano, D. Kang, M. Nagashima, Analyses on transitions to net-zero emissions in Asian countries, International
Energy Journal, 25(2), 301 —314 (2025).

K. Akimoto, F. Sano, T. Homma, Scenario analyses of Japan's energy systems toward net-zero emissions by 2050 and the
Japanese Government's 7th Strategic Energy Plan, Energy Strategy Reviews, 62, 101917 (2025).

[(Z D]

MaTEE. EHFRHA, [2050FHh—RoZa—bIILDTF VAR (FEERE) | . REERIRILF—RER EXK
RoHE 202155130 R EH
https://www.enecho.meti.go.jp/committee/council/basic_policy _subcommittee/2021/043/043_005. pdf

MaLEE, EFFH, [2050FHA—RoZa— rIIICATEENABEDOIRILF—FRDN] . REERIRILIF—HER
ERXBEIFES 20245F12 82512 & H
https://www.enecho.meti.go.jp/committee/council/basic_policy subcommittee/2024/068/068 008.pdf



=
Research Institute of Innovative
Technology for the Earth

116

=R FFTITDOEE (BHER)

IPCCOBFHEE 2T T, HFH LR FLEER (SSPs: Shared Socioeconomic Pathways) %3 7E H (
SSP1~5M5i&E M F1)#) . RITETHLSSPsD AN =S UICiRot=-FEBMLES T UAEKRELT
LD, A TIL, TDA., PELESSP2OHEFEFL FVAZFHEELDH,

[157]
—

AB(EA 83.6 (81.4-85.9) 92.1 (86.1-100.5) 93.1 (70.0-127.3)
GDP(%/ﬂE) 2.7 (2.4-3.1) 2010%~] 2.2 (1.3-2.8) [2030%~] 1.4 (0.6-2.2) [2050% ~]
FSHEES (BL) 19.0 (18.8-20.0) 20.7 (19.3-22.7) 22.7 (14.7-26.5)
EAVNEEE (BLY) 41.0 (39.0-43.0) 43.4 (38.5-46.6) 44.1 (29.4-59.1)
ERFADREHEEE 30.2 (31.2-37.3) 60.0 (56.8-74.2) 83.3 (66.8-88.8)
(Jkp-km)

[BX]

—
AO(EA 1.18 (1.16-1.26) 1.02 (0.96-1.22) 0.84 (0.47-1.05)
GDP(%/ﬂE) 1.6 (1.3-1.9) 2010~] 0.4 (-0.1-1.2) (2030 ~] 0.4 (-0.9-1.5) [2050% ~]
FSHEES (BR) 0.88 (0.81-0.97) 0.90 (0.73-1.11) 0.84 (0.45-0.90)
EAVLEER (BLY) 0.53 (0.50-0.68) 0.43 (0.31-0.75) 0.39 (0.23-0.65)
%E%%Fﬁ)@ﬁ'&ﬁﬁiﬁ%g 0.77 (0.69-0.85) 0.64 (0.61-0.82) 0.51 (0.51-0.70)

JEp-km
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2000 & 2 & 2018 F & %l &
[US$/KW] [USS$/KW]
B3hE(ERR(BER) . REDZR ELETOFIA) 1000 1458
e PR (FICHEODLEEE OB (BBER)~HR. EE6H%E1L
==
AXRER (IGCO) E&T) 1500 2187
B (B S E TFIFA ~ 3k AR EAE (IGCC. IGFC)) 1700 2479
. N (h. EERRHKE INAFTRBBRE . ~5% +85 +124
B8 =
AT IRIES ~DEMER) INAATRRRESE . ~30% +680 +992
T (th. BOERRARREE TUOEZTIRBER: ~20% +264 — +132 +385 — +193
BR-TUE=TESR ~DiENE ) FUEZTIRIBE: ~60% +271 — +135 +395 _ +197
BHER(T—EILERESE) 250 365
. b (FEERR) 650 948
RERER SR (FBEER) 1100 1604
CHP 700 1021
BsE(EZR4I—EY) 300 437
. hiEE (HERE) 650 948
==
RRAARR EYE(SREEARE) 1100 1604
CHP 700 1021
(. BIEXRRHA X
i R - KFER KFRIRBEE: ~20% +55 +80
KARHRKFERBE SBADENEE) £ o
NAARARE EREFERI—EY) 2720-2400 3967-3500
(BBE) EMEGEERE) 3740-3030 5454-4419
BFHRE 2743 4000
CO, =X {+IGCC/IGFC 2800-2050 4083-2989
RATABRRERE 1900-1400 2771-2042
KFEHE (FCIGT) 1160 1692
TFUOEZTHRE (EH) 3040-1444 4433-2106
EHEEB(GKREES) 1000 1458

JE1)DNE21+ETIL TIIEEF LL TV H2000FMi#& TEE . RRD2018EAMH&IFREDGCDPTIL—4ZANTHEL TERELI-1D,
F2)BRIFEBEFRPISRIHBEICEVTRADRBEKITERT HEIICEELTNS,
I AKBEIIREOEEMETHY. B- gL >TOAr—2av 7703 —2RLTHEYBETOEENHSH (BARIERKR+3%) . BT RILRIEEE
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Rt EROEE Al
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FEMNHE(%LHV)
_
*jj EXEGEREEFER). REDFRLETOFA) 23.0 24.0 25.0 27.0
7z - S | =1 ~E . é
;%igliclcgggg)ﬁ@ro)ﬂﬁ(ﬁﬁﬁﬁ) TR & 37.8 39.6 41.4 45.0
ﬁ?ﬁ)(ﬁ&ﬁﬁ@'ﬁum~4¥fﬂé*’£é%%1b(lccc~ MG a G o 0
CO,[ERfFIGCC/IGFC 34.0 35.5 38.5 50.3
Al BEIEGT—EILRES) 23.0 24.0 25.0 27.0
R I EFESR) 38.6 40.2 41.8 45.0
= NEGBERR) 52.0 54.0 56.0 60.0
CHP"! 39.0 41.0 43.0 47.0
HR EDEGERKI—EY) 27.2 28.4 29.6 32.0
a2 PHERGESHRE 39.8 41.6 43.4 47.0
ENEGERBEEERE) 54.0 56.0 58.0 62.0
CHP"! 40.0 42.0 44.0 48.0
KARTABRRRGERE 40.7 41.7 43.7 48.7
INMA  BREERI—EY) 22.0 22.5 23.5 25.5
e BIEEERE) 38.0 40.0 42.0 46.0
KRFHE(GT/FC) 54.0 56.0 58.0 62.0

1 BB I IR T —FIR/N\IVREEBERLTEET S LEL, #fIBITE-T5~20%DEETEE



== == g
RFHEEIR FOERE i

119

ERIEE A ($/kW) B H{H ($/MWh)

20004 fifi 1% 20184Effits 20004 {fi4& 20184 ffits

20204 2763 4029 75 110
20304 2779 4053 76 111
20504 2794 4075 78 114
21004 2824 4117 79 115

1 ROBEZ. BADEEE, HRATIEEIZLEA5—23 0 IT703—%FLTHY . ETFERZEI--BE%E
ToTLV%,

*2ETILOREEE(I2000FETHSH= . 2000FMHEH R T, 2000 F M1 M 52018 FEMHE~DIRE(X1.46%
FL-HD CKECPIMG),

*BREEHNELFVERA~NOBREL., RIEFHESS%ZALV-tLD
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MEHHES T L (CGS) DERE Gl

EREE ($/kW, 20004E (@)

T | ew | x| oo

E¥ (SMWHHY) 1250

%71 (1~2MW) 1875
%72 (0.5MW) 2500
Rk (PEFC/SOFC) 15167 3575 3575
) RRAMAE (L2000 M, KEDEEZTMMIEEIL. 2000F%1&F H&. 201551 1.46,
hEHETFE (LHV%)
| ovis® | 203% | 2050% _
FHEME 49.0 51.0 54.5
E (SMWAEY) =
A E ey B 36.2 34.8 31.2
BIE 423 47. .
71 (1~2MWHES) FRAE > 207
EE Y 3h 3 36.2 31.0 27.8
EE 41.0 44, .
%72 (0.5MWHE %) %%X{ﬁ ° 470
EAE] IR 5h 2 34.0 31.0 28.0
HEIE 39.7 47.8 55.0

R KE (PEFC/SOFC)

A E ey B 55.3 45.0 37.8
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2000 HH& % EE ($/kW) HREME(LHVY%) CO, U (%)
CO,EIR{+IGCC/IGFC™ 2800 — 2050 34.0 — 58.2 90 — 99
RARTABRRRGERE" 1900 — 1400 40.7 - 53.3 90 - 99
ggﬁﬁﬁ%? gg(ﬁﬁg%ﬂhr)) WHETEHE(MWh/tCO2) CO, B4R (%)
ngcofl‘ﬁ‘fq% 851 — 749 0.308 — 0.154 90
iﬁi’%{gﬁ;ﬁéﬁ‘;? 1309 — 1164 0.396 — 0.333 90
/ Eg&g&ﬁ%ﬁ‘@"’ 1964 — 1728 0.809 — 0.415 90
# Z{£CO, R 62 0.218 90 — 95
gﬁﬁiﬁgﬂéﬁgw 386 — 319 0.171 - 0.150 90
E’iﬁ%ﬁ%? gg(ﬁlﬁﬁg%z/hr)) @u’ﬁgﬁﬁi\:’ﬁ%&) CO,EMR (%)
R o 2o | 4838 | o

| MEEIIRPOEET2015~2100FIE-THETHEEELTLNS,
* BMEMEIXFILOAREK, CO,BUR- [EHMEEHE TR AT HIRBEBICL>TRIPITRIMEAHLHEBELTLVD,

) RRAMAE(E2000FE M, KEDEEEZMMIEEIL. 2000F%1E£F H&. 20185 (X1.46,

" REBHMICE T HFFECO,EINDM, 5 RIECO,BUR(KREER) EHMHKFMBFEHRX, V) AREILOD
CO,EURZBEMIZETILIEL TS,
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fapn o=y o [ZZ{E]IPCC
ArEMT >l (GCO2) SRCCS (2005) | EfEEZEF ($/tCO2)"

HA HH (GtCO2)

BEmE (AihEERR) 0.0 112.4 92 — 2272
675-900

BEHAH 0.0 147.3 -241.5 10 — 132

REPEIKE 11.3 3140.1 103—104 5-85
RE (A2 HEAEE]R) 0.0 148.2 3-200 47 — 2742

ENBEAABDEBRTUIUYILOEIE., FEOHARBFRBENEMTBIZH-LOT,. REDLEREFEFTRTUIPILNERLESEBEELTILNS,

A2)EFBERDIER. RPITRTEHBHICESVWTEBTEEDEREXCERTLHRITEELTLNS,

M ABUEIZIECO,ERERAIXEENTULVEL, BIFEEEL TS,

*2 AHEERIUN ., AR EERRIZH ITAEHOHRADFRIEIARBEICEHTULELA, BlEEELTLNS,

m BEHIVT OERICHIHLHASE. TOEMLKICIZIEELFES5LEEH . CO28TE DL RE(CHIFIEE
o EARMIZIX. OrderlyF1)A Tk, CCSIZ2026FE LIEFIATIREEL . BRI D BB AT v
M:*#LA £ H0.004% S DA EFTE KA EELIETFE (HERDIFE . 2050F DR KRITHA e = (511
MtCO2/yr) . Disor<:|er|v~>d-U7J-zwf1.5c-co2 CNTIZ. CCSld:ﬂL(2026$MB§$‘]FH_I?|‘E&L’C~
2030F FETILERMO0.01%. TN LIEIFER0.02% T DB EF I AAIEEEL TS (HAEDIFE . 2050
FOHRATEREE (X51MCO,/yr),

[Cozi“ﬁﬁl
COBEHRM S AP B RA~NDEEZEICDOLTIE, BARDIFSE. 1.36$/tCO2 (100kmZE = V), FEiimXis
RE300km&EEE L. BEEBREL TLS,

o THEBEAKRZTLET, ETITEZEICFHFHESEILTOSECKE. AL 7., hE., M) D5 ElibigiE D
CO28 X (XA X BB CIGC-EREEE.

o EZEFLMNBHCO28iELEE, LH. BARTEMI MCO20EiIH % LR & L 1=,
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m DACIE. KR MN5C02%[EIRT %, 400 ppmIZEDREDELNCO2Z AT 57-8% . LB AF
RHEFHETRENSDEYRELEAR KYKELGIRLF—DRE,
m —7.DACCS(FrBET)ZI L. BHH LGS,

m CO2fT7ERIIEL. TRILF—HRMMIC Lo BEIRLF— (). LHER(B). BT (AOREHE
AFTE Biig, (R AAHPVEEA T4
t’:iﬁﬁtg) -Eo) %Hﬁb‘%iﬁﬂl‘] ’% 327 .BE((S " DACJ . Land_
e S 5o @m0 1008 4 equirements
e » = 1000
e ; & 254
) AR 800
w201
= 600
§ 127 400
g EW
5 Y 370 @ ' . 200
Z 05 <1 0
' EW: Eb{E
- 0 ‘ | | AR : 4Bk
# | Climeworks -200 -100 produced 0 100 required 200
- Energy (EJ per year) Smith et al. (2015)

M. Fasihi et al., (2019)IZ8I1TADACHIRIILX—HEELERBEEDHEET
AET IS TIL, Fasihi et al. b2k bBasedéConservative 2E5 D )4 D55, ConservativeZ £

IRILF—HEHEE (tCc0o2) £ & (Euro/(tCO2/yr))
20204 20504 20204 20504

= (E1E)YATA(HT DAC) EH (KWh) 1535 1316 815 222
{EiRYATA (LT DAC) () Ee) (S e [ty 4.0 730 199

MEKFLLIHAMBEEELE B (KWh) 250 182



2HT4TITIYa BT (NETs) - RT&®
— bR KPR ZE (CDR) BT 8 5E

o Orderly> 7 1A TIXCOEFBOIMLKEIZHIFZEZZRLTHY (P121%5HE) . CO,
IFE DI KEHKIZEK > T, Orderly>F 1)+ TIXBECCS, DACCSDOE A [X{E4L
b,

¢ NAFTRIZDWVTIEL, Orderly>+ 1) # B U1.5C-CO,-CNIF 1) A TlL. BFH
BOEYPZHEE~ADEESFZEA. BANAM A TRAORAEIHREES50EJ/yrEBE
LT3, oD F VAT, "M ATRXFIAHIFIZEL>T. BECCSOEA
(FEGELG S,

¢ 1.5C-CO, CNTIZ. IEA NZELFYA ISRV FUAEBE L0, 25 T4 T T
Tyda R (NETs) ICKEHHBVZEZREL TLVS, 1.5C-CO, CNTIZ,
DACCSHELUNAMATRAEHRHEE+CCS. 8L UNETsD—D T dH He-methane+
CCSHREMNDHFALEWNWEEELTWS (AREBBRNMATARE+CCSITI SV
o a el LTEEENRILT IAEHTHNIEXATEE) ,
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KRB E R i
T mwmossioon | mmwRe)
BRARIE 1188~752 60%
HAHE 963~733 70%
INATRAZE 1188~752 60%
KER R 2050~667 64~84%
BAL B it
| BERUSS(Moey) | HREAMWhros)
KARHRIEGEAR 226 0.36
k=& 1563 1.98
s E R
ik
B :$/kW

IRJ)LF¥F—:US$/toe

ZFD TR ILF—:USS$/(toelyr) CO,:US$/tCO
2- 2

CO,: USS$/(tCO,/yr)

=52 283.3+1066.7L ;
INATZ4L3 210.0L 5.0L
AR Bh— 69.5L 7.26+0.60L
co, IAFS5AL 99.4L 2.35L
Bah— 47.5L 1.77L
KRR INT S22 128.3L 3.5L
(BRAFBEER) ah— 35.1L 8.09+0.39L

L : iz i D EE B (1000km)

*1RAAIZOWLNTIE, R IR FIEXRBEBEZREL TS, NI TSAUIZDNTIL, IR FIEIREE. EHEBHEEZ TN ETNLEELTLVS,
0 BELEROGE. BIEEIXLEDIZLEEELTLS,

BBENMTIAODIGE. BEEITLEDIELBELTLS,
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v COEH 1
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[E]4RCO = I
(ﬂ:Ei?rSiHﬂbE( - T ‘f" U\ HREE || CO2fEH
(34 A2 R PR tavay
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v KFIX. BIRKFIZR
ELTWEWL, BELRZY
FIVAIZICLTRESE
BIIZEER

ERCO21%. B RFE
LLIX/ N1 A< R R BEHE
H. ELLIZDACHSDA
TiavhyY. BELEY
FVAIZILTRESE
AIIZZER

7E) e-methaneBABERF D CO2#E H
FFABEICIEEEET . £EEH
{8l (CO2E R =) TEt ELT=,

AFR—aV BT HNFTUADIETE (20504F)

K= 1.22 toe
=
co, 2.33 tCO2
= 15.7 MWh A2 1 toe
DOEC SR | (=1.35t0e) |
co, 2.33 tCO2




e-fuels (ERAF) HEDE
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v [EURCO2(%. b ABREELLUINAA TR . HLLLIIDACH S DA T avHY , BEL-DFUL
e-fuelsE K IZHT5/ T2 X (20504 )

[ZIGCTEFSEM(ZER

1. Renewable elect ricity
Renewable energy obrained
from hyd rclpawer.

2. Electrolysis

rolysis splits water
en an

3. Conversion

A two t p cess turns
€0, and hydroge
oL Hadtaareatch
e
Emﬁ‘ - L
‘\j'/r (an
Heat for use in r —
areas or in indu Renewable wa fou m
foodstuffs and o hernical industries

Hi Bi) Audi. e-diesel

in the r & water-ga actor.
Wh F h I actorthen
- this aild hyd arbon chains

Chemical synthesis
In the first step, hydrugzn and €O,

are converted to synthesis gas
in the re s shift re

4""%

tructure cump atibility

KFRHE
(BIEKE. LRRE-

AT A(+CCS).
KEFRE)

1) e-fuelsRBERF D CO248EH (X FI
E(ZIFEt L& . £EEA(CO2E
IR EEl) TEtELT=,

EURCO2
(e B BR¥E LI

A RABRBEHE A S,
DAC)

kZFE | 1.25toe 1 toe
| (IR -
AN
cO, [ 3.021C02 | | & | Hi
Bl N 071
TS | 0.02toe :0.
toe)
CO2EH
EHA |
e *‘ HYIU
=S & ==
CO2EH
A
< on Ay, uns
CO2EH
gt A
P szormss | N | vorms
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KEEEETHKOETILILEEE illl

vV EEERBOHECSEVT, BRTREIRANR (ERZSER) F=FA
v KRERETHKSTHRHEKRICKBLETOELATHS (GRIEZER)

v  DNE21+TClIKREEETHBORETOLRICMAEBFR-BBEEFTOTOER—KEEHL
ETILE [EXE 438.1%/(t-cslyr). KFRHE :12.1GJ/t-cs. BE1HE : 695kWhi/t-cs]

vV 20M1ELICHIREES - ERRREEETE

RATRAZFAL-EEETHKORKTO D H]

Natural Process gas system

gas Iron oxide

Process gas Top gas
compressor scrubber

Shaft furnace

Reforme Fuel

Main air  Reducing gas gas
blower

Reduction & Carburizing
Fe,0;+3C0—2Fe+3CO0,
Fe,0;+3H,—2Fe+3H,0
3Fe+CH,—Fe;C+2H,

Natural
Gas+02

Hot transport

Natural
gas

Feed gas

Ejector
stack
Heat recovery

Combustion air

Briquetter o M
‘ Electric arc & - g’
furnace
DRI Hot transport vessel
storage  HBistorage HOTLINK®

J. Kopfle et al. Millenium Steel 2007, p.19

Reforming reaction DRI
CH,+CO,—2C0O+2H,  cooler
CHa+H,8—CO+3H,

KFRZFRALEEEERKDOREIE T2 DB

s

MIDREX® Plant in Hamburg, Germany to demonstrate 1he arge-scale production and use of
Direct Reduced Iron (DRIy made with 100% hydrogen as the reductant. Photo: ArcelorMittal

https://www.midrex.com/
https://www.kobelco.co.jp/releases/1201993 15541.html



L =
BEHEHIX FOBEFE  NEERAS =

[BEDORNERESFUF]
(EVN 97Y-3Ab : 20504F : 15 F/KWhE)
12015 | 2020 | 2030 | 2050 |

TEFRBAMBEFHE 170 170 180 185

INTYYRFEHY)Y) 210 209 202 201
TS5TA4 14T )yRE

FHUU) 270 248 219 210
MESEHEIE (BEV) 311 305 265 225
REIEMBEEIE (FCEV) 598 514 388 244

Hf{r) AAE

[EVa X MEBMZEDF1) 7]
(EVN y7Y-3Ab : 20304 : 6FFA/kWh, 20504 : 5FFH/KWh{EH)

I 2050 |
ERBNREEE 170 170 180 185
INT)YREHYY) 210 208 201 201
TS59A4iN1(T)yrRE
HIU 270 244 210 205
MESEEE(BEV) 311 285 210 205
A% Eith B EHE (FCEV) 598 412 244 205

Hf{1) AAIE
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[BEDORNERESFUF]
(EVN 97Y-3Ab : 20504F : 15 F/KWhE)

| 2015 | 2020 | 2030 | 2050
EXREARAREEE 370 370 380 385

INTYYRFEHY)Y) 418 415 404 402
TS5TA4\14T)yrRE

(FIY) 521 482 429 414

MESBEHE(BEV) 622 550 490 430

PAELE it B ENE (FCEV) 1046 902 682 467
6 FAA
[EVa X MERIZES T 1) #]
(EVN 97Y-3Ab : 20304F : 6 FF/kWh, 20504 : 5FH/kWhE)
12015 | 2020 | 2030 | 2050 |
EXRBAMRBEE 370 370 380 385
INAT)YRE(HY)Y) 418 415 392 391

TS554\(TYyRE
(FHIUL) 521 471 404 397

MESBEE(BEV) 622 520 407 400

pR¥lEith BENE (FCEV) 1046 748 467 402
Hf{1) AAIE
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2020~2030

thtekr H LB IR - TR oRHE 0B ARE AR LR oM BIEXICA., MhE
LD A AR R L CEERFR L TV, HTL T, P2EDT - KRR
CCUSOfzifif % - ZAEICHDFEL.

2030~2040

PRIV KFREHEOB ALK, BREELACLSESERESCEDED.

2040~2050 .

FPLEZT RFREROFZERb, SEANEASFICEDIBEEHEREEEITO. - 1- IV ERR,
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