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(World Energy Outlook)
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(WE02022: 1.5°CHRMBOIRE (KM HEHFRE) ]
1.5°Ckils (NZE) SFUADHFRETIE. ixF=Hh't-CO2H/zD2030T25 M.
20505 T3.55MEEFT LR

1.5°COFRER (3=t - HEHREN)

XSA—=% (1) 1.5°C / 2°C / 4°CYFUADLLBN TIEER /(S A —F1ER

T ooty ey and eneray production v 1.5°C (NZE) JFYAT(E. FoERCHNT
v ~ = - | +2050% 250 USD/tCO2

_, o = = = | v 2°C (APS) YFUATIE, 205057y~ COHFTE

”‘fé’;’- 052050 | Toor AKILEEEICSNT

E) ::::;f::c:::::::::;:t zero emissions pledges’ 135 175 200 * 203Oﬂz 135 USD/tC:C)2
Emerging bt 200 delopig ccomomics it et 10 o o - 20504F 200 USD/tCO2
ke o —— | v 4°C (STEPS) YFUAT(L., 5cE (EU) [CBLT
v et et g cenemm s .o 20304 90 USD/tCO2
s orging et ceveleping sconamis = = « 20504 113 USD/tCO2

v 1.5°C (NZE) >FUATIE, HFRCHWT
« 20304 165 g-CO2/kWh
Table 5.1 = Key energy indicators by scenario, 2010-2050 * 2050£E -5 g-COZ/kWh

FRIREBN DOHELFREL _Sws __ ws__nx v 2°C (APS) SFVATIE. HFCHNT

(2030%-2050 . 20304 280 g-CO2/kWh
E) ﬁﬁiﬁg&ﬁ:ﬁgc‘;ﬁw 524 45% 325 158 280 41 165 5 '2050£|E 41 g-COZ/kWh

v 4°C (STEPS) YFUAT(, tHRICHVT
- 20304 325 g-CO2/kWh
- 20504 158 g-CO2/kWh

HUFT © IEA World Energy Outlook 2022
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[WEO02022: 1.5°CxkimDitFER (IRidfiits - BIRLEE) ]
1.5°CRimDIEFHT(E, FidffiEn 1/\LIIV2030FT35RIV. 20505 T24 RIVE TR
9%, Tl BRBRICHITHBIRILERE20304F61%. 20504F88% 253

1.5°COtRE (Rihiifiis - BIRLER)

IKSA=5 (1) 1.5°C / 2°C / 4°C3FUADLLEH BIRER /NS A —F1EER

Table 2.2 = Fossil fuel prices by scenario

v 1.5°C (NZE) YFUAT(E, tHRT
- 20304 35 USD/barrel

Real terms (USD 2021) 2010

IEA crude oil (USD/barrel) 96 69 35 24 64 60 82 95 ¢ ZOSOﬂE 24 USD/ba rrel

Ehifig Maturalges (USD/MEL) v 2°C (APS) YFVAT(L, tHRT

United States 5.3 3.9 1.9 18 3.7 2.6 4.0 4.7

(2030$ «2050 European Union 9.0 9.5 46 38 7.3 6.3 8.5 9.2 . 2030ﬂ5 64 USD/ba rrel
E) China 80 101 6.1 5.1 8.8 7.4 98 102 . ZOSOﬂE 60 USD/ba rrel

Japan 133 10.2 6.0 5.1 9.1 7.4 108 10.6
v 4°C (STEPS) YFUATIE, AT
United States 63 44 22 17 42 24 46 44

European Union 113 120 52 2 82 53 50 64 + 20304 82 USD/barrel
Japan 132 153 se 45 74 59 a1 72 « 20504 95 USD/barrel

Coastal China 142 164 58 48 73 62 89 74

Table 6.1 = Global electricity demand and supply by scenario [TWh)

v 1.5°C (NZE) >FVATE. tHFET
« 20305 61 %

(o)
o] - Hydrogen production - 2 159 1151 :14 2 1‘:24: ¢ ZOSOﬂE 88 /0
BRGSO SC—mT BT ke e v 2°C (APS) SFUATIE. T
Eﬂ BBI*}L# _tb$ Unabated naluralgas 4 855 6552 6 848 6658 6100 3577
432

5 4877

(2030$. 2050 Unabated oil 969 682 312 363 175 180 3 * 2030£E 49 0/0
Fossil fuels with ccus - 1 5 133 75 1338 282 1317 ° ZOSOE 80 0/

E) Nuclear 2756 2776 3 4260 3547 5103 3896 5 Y

3449 4327 8 5213 75

B e

351 6 810
Hydropowe 44 078 05 43 725 251 ‘/ o IS I - -
- oy ] Rl i 4°C (STEPS) SFUATIE., HRT
I 003 4011 1211 38 51 551 27 006
‘Other renewables 3B 2 07 948 5762 ° 203OﬂE 43 0/0
Hydrogen and ammonia - - o a4 78 603 1467 o)
Global electricity supply 21539 28334 34834 4984 68 723 73232 o ZOSOﬂE 65 /0
| menewa bies share 20%  28% 3% 5% 0% 0% s1% 5%

HUFT © IEA World Energy Outlook 2022
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[ (%) WE02022: 1.5°CXKiEDit e (BIRLER) ]
1.5°CKiili (NZE) SFUADHRBRICENVWTIE, BIFENKICH T 5B IRLERL
20305 61%. 2050488%%Z 53

1.5°CxRimD it 7

NZE, APS, STEPS>FUAT DEIRIBMDTIFR TR

Table 6.1 = Global electricity demand and supply by scenario TWh)

2010 2021 2030 2050

APS

NZE

Buildings 9637 12554 15383 21940 14 889 19623 13293 15850
Industry 7450 10166 12036 15073 12471 1E 332 13776 21697
Transport 205 441 1169 3 607 1570 T BAS 2236 10243
Hydrogen production 2 159 663 879 5714 Z4aB64 11433
Global electricity demand 18548 24700 30621 43672 31752 53 EB10 33733 62159
Unabated coal 8670 10201 =R 5 EB92 8 OTE 1 580 4 666 1]
Unabated natural gas 4 B55 6552 6 B4E 6658 6 100 3577 4977 82
Unabated oil 269 682 432 312 363 175 1BED 3
Fossil fuels with ccus 1 5 133 75 1338 282 1317
Huclear 2756 2776 3351 4 260 3547 5103 3 8596 5 EBi10
Hydropower 3449 4327 SO07E 6 809 5213 T 543 5725 B 251
wind 342 1E70D 4604 10691 S 816 17416 T7EAD 23 486
Solar PV 32 1003 4011 12118 4838 1E761 7551 27 006
other renewables 411 B58 138D 2833 1707 5153 1348 37682
Hydrogen and ammonia k-] 44 il 567 603 1467
Global electricity supply 21539 28334 34834 49845 35878 61268 37723 73232
| menewabies share 20%  28%  43%  65% 45%  &0% 61%  &a%

H T : IEA World Energy Outlook 2022
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Figure 6.7 = Global electricity generation by source and scenario,

2010-2050
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[WEO02022: 1.5°CkiEDHFE (N\(JUyR-EVERIEIAR) ]
1.5°CRimDtFHT(E, EVEDQRIEIAMIY20504E(C13,251 RILERAMBERD RSN,
TV REE(S, g & DRRE - BEHAMRBICLDEVER(CLEAIA MBI EEEN TS

1.5°COit/RER

KSA=4 (1) 1.5°C / 2°C / 4°C3FUADLEBD RIHER /(S A —H1HER

v 1.5°C (NZE) SFVUAT(E., tH5RT

Table B.5 = Capital costs for selected technologies by scenario . 20304 0 Ty |<) 14,460 USD/vehicle

S """;';;"’ _'?m::m (EV) 14,783 USD/vehicle

So21 20 =0 2m0 2s0 | 200 20s0 « 20504 (/\1JUyR) 14,638 USD/vehicle
Primary steel producticn [(USD/tpa) (EV) 13,25 1 USD/Vehide

Yy K. y | Comentond 0 0 &0 @0 &0 0 @0y DoC (APS) YFUATIE. T
g:g I{J K-EVER e ne TR T R R T L 2030%F (JMJUwR) 14,528 USD/veh icle
(20304-2050 Hybrid cars 16122 14686 14861 14528 14718 14460 14638 (EV) N 15,265 USD/VehI_CIe
$) Battery elecric carg 21323 15772 14185 15265 13618 14783 13251 + 20504 (JJUyk) 14,718 USD/Veh_'CIe
Batteries and hydrogen (EV) 13,618 USD/Veh|C|e
Hydrogen electrolysers [USD/kW) 1505 575 445 390 265 315 230 v 4°C (STEPS) SFUATIEZ. HRT

Fuelcell (UsD/kW) 0 s @ s 3 s 32 L )0304 (JTUyR) 14,686 USD/vehicle

Utility-scale stationary batteries (USD/kwh) 285 185 135 185 135 180 135 (EV) 15,772 USD/vehicle

ET:;::; kilowatt; tpa = tonne per annum; kWh = kilowatt-hour; n.a. = not applicable. All values are in . 2050£E (} \,{ju\y |\) 14,861 USD/VEhiCle

(EV) 14,185 USD/vehicle

J\ATVYREET(F, HUSBTEDIRE - BEHZARRHCLD., PRI MENFELE

H T : IEA World Energy Outlook 2022
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[ (%) WE02022: 2°CKimDitHRE (EVILICHSEN RHFBEADRE) ]
2°CKill (APS) SFUAB LY 4°C (STEPS) >FUA TR, BKE—H—. EV. E—DNKRVT
IKFEDIEMICELD, 2030FFTICHFDE NTEDN 25-30%IBMI L FHENTNS

APS, STEPS>FUAICHIIBEVEDIEN (2021-20304F) HLVBHEBE -GHBENDTE

What drives electricity
demand growth?

Global electricity demand rises by 26-30% to 2030
in the STEPS and APS due to more electric motors,
Evs, heat pumps and hydrogen.

2010 STEFS 2021-30
Change 2010-21 = APS 2021-30

— 20 000 units in 2010 Electric cars
Millicn wnits
Hydrogen
Aluminium
Chemicals
Space heating
Space cooling

o 750 1500 2250 3000 TWh
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Global road fransport oil demand by scenario, 2010-2030,
and EV sales by scenario, 2021-2030

Figure 5.21
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[WEO2021¢DLEE: 2°CRimDttFE (CO2HFHE) ]
WEO2021DARMUBE. FACIREENIENDCY, LD OB HIRBIRZREVEEEDE
FHRNDCZRIRUIAER, APSSFUACHTS20305F 83T DCO2HIKE N 18hN

Table 5.3 = Selected vpdated NDCs under the Paris Agreement
Country P Baseyear  Targettype
Economy-wide greenhouse gas emissions
Australia 43% 2005 Base year
Canada 40-455%, 2005 Base year
European Union At least 55% 15950 Base year
Japan A6% 2013 Base year
India 455% 2005 Ermnissions intensity
Kerya 3% 2030 Business-as-usual
Korea 408 2018 Base year
Maorocco 45.5%"* 2030 Business-as-usual
Migeria 7% 2030 Business-as-usual
Peru 40%* 2030 Business-as-usual
United Arab Emirates 1% 2030 Business-as-usual
United Kingdom [ 1530 Base year
United States 50-52% 2005 Base year
Economy-wide 00 onby
China Peak before 2030 2005 Emissions intensity

* Conditional on collective ambition or intemational financizl and technical support.

Figure 5.9 =

C Oz emissions by scenario and by region, 2021 and 2030

CO; emissions by scenario

C0; emissions by region
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021 2030 2021 2030 2030
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[WEO2021LDLEE: &> FUADRFEIME]

EIBIDOBERICE DS FIAT, IEAVEHRULZEDRZEMEE. FENSDOKRER
{EIEX V. —75. NZESFUAT I EDtFrEAThIRE - if Lk [E D 3= (s b 150

Bifi7 : USD/t-CO2

IEALR—b WEO02021 WEO02022

o (i1 2030 2040 2050 2030 2040 2050
Stated Policies Scenario (STEPS)

h+4 55 60 75 54 62 77

FU, JO>E7 15 20 30 13 21 29

FE 30 45 55 28 43 53

EU 65 75 90 90 98 113

FE[E 40 65 90 42 67 89
Announced Pledges Scenario (APS)

FoEE (AFSIBIMDOOECDEEZSORY MONKIE) - - - 135 175 200

SoEE (RyhZOKIE) 120 170 200 - - -

FEmZERVURER LE (RybMOLKIE) 40 110 160 40 110 160

ZOAFREHIZERUEER LE - - - - 17 47
Net Zero Emissions by 2050 Scenario (NZE)

FoEE (RyhZOKIE) 130 205 250 140 205 250

%ﬁFﬁi%&U“%)Ei@J; (FE-AVRAVRRST T ) ) ) 90 160 200

IV -mE7IVheE0y MZOAKIE)

FEFEMISE (FE-037- 52 -B7IUNzEE0) 90 160 200 - - -

ZOAEREHIZERUEER LE 15 35 55 25 85 180

(> FUATERE]

« Stated Policies Scenario (STEPS): ZEBANFERUCEENE CEMRINDLZHITRCE T BERIIZRENAIBRACEDZURWMZED S H)A

+ Announced Pledges Scenario (APS): R DKAFICEZETOKURZE BRI T I NKINTEN DEARAIGEM SN ZEARTELIZSFUA
+ Net Zero Emissions by 2050 Scenario (NZE): 20505F(CHHREARTRY M OZIEK I BI2HDSFH)A
% Sustainable Development Scenario (SDS): /\UIRTE TESHSNIEEIEZERK T DI2HDFUA) (3 224FHIBR

HiFfr @ IEA World Energy Outlook 2021, 2022
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[WEO2021LDLEE:: &> FUADRAEMEmE (1/2)]

EIBIDBERICE DS FIAT, IEAVEHULZEIDSEMH - KRN - Aikffit&IcOun

TE6. FEDSDKRERZ{LIL N

7 (RdMitg) : USD/barrel
B (RANZIMAE) : USD/MBtu
IEALR— b WE02021 WE02022
[Rihfifit& 2030 2050 2030 2050
Stated Policies Scenario (STEPS) 77 88 82 95
Announced Pledges Scenario (APS) 67 64 64 60
Net Zero Emissions by 2050 Scenario (NZE) 36 24 35 24
KRN AHitg
Stated Policies Scenario (STEPS)
T XN 3.6 4.3 4.0 4.7
EU 7.7 8.3 8.5 9.2
P 8.6 8.9 9.8 10.2
HAR 8.5 8.9 10.9 10.6
Announced Pledges Scenario (APS)
7XUh 3.1 2.0 3.7 2.6
EU 6.5 6.5 7.9 6.3
P 8.5 8.1 8.8 7.4
HAR 7.6 6.8 9.1 7.4
Net Zero Emissions by 2050 Scenario (NZE)
7XUh 1.9 2.0 1.9 1.8
EU 3.9 3.6 4.6 3.8
R 5.3 4.7 6.1 5.1
BHAR 4.4 4.2 6.0 5.1

HiFfr @ IEA World Energy Outlook 2021, 2022
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(WE02021¢DHEE: &S FUADIRMEIE (2/2))
ERIOBERICEDICSFUAT, IEANSHULEE DR - XZADA - Gk ffit&cOL)
TH FEDSDRERZE(EIZIRL)

Bifi7 : USD/tonne

IEALR—b WEO02021 WEO02022

=151 2030 2050 2030 2050
Stated Policies Scenario (STEPS)

7XA)H 39 38 46 44

EU 67 63 60 64

R 83 74 89 74

SF:N 77 70 91 72
Announced Pledges Scenario (APS)

7XUh 25 25 42 24

EU 66 56 62 53

P 77 65 73 62

HAR 73 63 74 59
Net Zero Emissions by 2050 Scenario (NZE)

7XA)H 24 22 22 17

EU 52 44 52 42

R 61 51 58 48

SF:N 58 50 59 46

HiFfr @ IEA World Energy Outlook 2021, 2022
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Countries  Fuels & technologies  Analysis Data  Polici¢

The data behind the WEO

WEO-2022 data

The full World Energy Outlook 2022 report (PDF) is provided
free of charge. In addition, we are also providing a WEO-2022
Free Dataset that includes global data for all three modelled
scenarios (STEPS, APS, NZE) and selected data for key regions
and countries.

World Energy Outlo

Part of World Energy Outlook

Flagship report Licence World Energy Outlook 2022 World Energy Outlook 2022
October 2022 .0 (report); Free Dataset Extended Dataset

57>0—-RR5> LDPDFZEVS RIHE

' “Get free data” &h.

RAIRT — 5 6HS AT E

About this report Figure 1.9 Fossil fuel demand in the STEPS, 1990-2050 B criorovciisic

a 50 100 tlook 2022 (WEO)
f this profound a

Dats set [FREE Dataset BUYEA

1990 2000 2010 2020 2030 2040 2050
w0l mCoal Natural gas Share of fossil fuels in TES (right axis)

Note: €1 = exajoule; TES = total energy supply.

PR IEA IR—LR= ( )
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https://www.iea.org/reports/world-energy-outlook-2022
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i

Net Zero
2050
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2080 2100
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NGFS Phase 3 Scenario Explorer

S

Welcome to the NGFS Phase 3 Scenario Explorer

Select an existing workspace or create a new one...

e ) [IF)

1.a GCAM5.3+ NGFS: Energy demand and CO2 e...#

The NGFS scenarios explore a range of emission pathways and corresponding

1.b MESSAGEix-GLOBIOM 1.1-M-R12: Energy de...

Y (R @ﬁUZU(iDb\'C(:-I:IUtJV\‘—Z\ PIEREYURD(CDL)

Climate Impact explorer

Climate impact explorer Explorer  About  Methodology ~ Guide  Download

Climate impacts

how dimate impa ay out over time @ uctions levels

Network for Gres g the Finan: and in other
and how they will affect different areas c itry or

levels of warming.

global warming trajectories (as compared to pre-industrial levels). Across all
scenarios energy use is de-linked from its historical correlation with growth.
Deep reductions in carbon intensity are further needed to reach net zero

The NGFS scenarios explore a range of emission pathways and corresponding
global warming trajectories (as compared to pre-industrial levels). Across all
hi:

storical correlation with growth.

counTRY PROVINGE

Germany " Select a province

INDICATOR

Mean Air Temperature

SCEMARIO

NGFS current policies

Elyr

00

200
2010 2020 2030 2040 2050 2060 2070 2080 2080 2100 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Years vears

FECBITYARIICBITBINSA— I D ERISEIHE

(O91 D BE, FA MDA ERIEE)

HAT @ NGFS Ih—AR= (https://www.ngfs.net/ngfs-scenarios-portal/data-resources

Temporzl average  Annual = ial aggregation method  Area-weighted average =

Absolute change in mean air temperature in Germany

This graph shows how absolute changes in Mean Air Temperature (expressed in degrees Celsius)
will play out over time in Germany at different global warming levels compared to the reference
period 1986-2006, based on the NGFS current policies scenario.

+ Compa

& Download

B z.o'__/‘
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https://www.ngfs.net/ngfs-scenarios-portal/data-resources
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https://climate-impact-explorer.climateanalytics.org/
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TCFDICEEEh HAMERNIUATEHIEY —IU (20204 F4T855)
FiTHES k- V-4 URL v -
Bloomberg Scenario
1 Bloomber Analysis Tool Y490, K IZZE. KARNR &8, ILNBRE HFE
9 | (Physical Risk DYREEIUZIAD I I AR - S — D VBEEY IR
Assessment)
. NS HIKBREO RS EET I ERHITZITIIRN-ADNGH
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D5ARIRVZ B AT I 3cHDERY—)L
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i : TCFD "Guidance on Scenario Analysis for Non-Financial Companies” p.88-106
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https://data.bloomberglp.com/professional/sites/10/Climate-related-Analysis-Brochure.pdf
https://oasislmf.org/our-modelling-platform
https://easyxdi.com/
https://impactlab.org/map/#usmeas=absolute&usyear=2040-2059&gmeas=absolute&gyear=2040-2059&tab=global
https://thinkhazard.org/en/
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http://www.env.go.jp/earth/tekiou/report2018_full.pdf
https://www.mlit.go.jp/river/shinngikai_blog/chisui_kentoukai/pdf/r0304/01_teigen.pdf
http://www.data.jma.go.jp/cpdinfo/monitor/2017/pdf/ccmr2017_all.pdf
http://www.data.jma.go.jp/cpdinfo/GWP/Vol9/pdf/all.pdf
https://www.data.jma.go.jp/gmd/risk/obsdl/index.php
http://www.data.jma.go.jp/cpdinfo/gw_portal/region_climate_change.html
http://www.env.go.jp/earth/ondanka/pamph_tekiou/2015/jpnclim_full.pdf
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https://www.maff.go.jp/j/kanbo/kankyo/seisaku/climate/report2018/report.html
https://www.maff.go.jp/j/seisan/kankyo/ondanka/attach/pdf/report-57.pdf
https://www.env.go.jp/nature/biodic/kikou_tekiou.html
http://www.env.go.jp/press/upload/upfile/100480/27462.pdf
https://adaptation-platform.nies.go.jp/conso/index.html
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Projected Mean-Temperature Anomaly for 2020-2039
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