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CO; emissions by source and key milestones in the electricity
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Figure 3.11 = Emissions reductions and key milestones in the industry sector in
the NZE Scenario relative to the STEPS, 2020-2050
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carbon primary steel
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carbon primary steel
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All electric motor
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2.9GJ/USD 1000 VA

2.2 GJ/USD 1 000 VA 1.7 GJ/USD 1000 VA

2 2
2020 2025 2030 2035 2040 2045
27% of total final Over 40% of total Over 14 800 TWh
”E:,“ET senlin ?:::I ;3“:,"' o "'”:,::,2;2:"“ 2020 2025 2030 2035 2040 2045 2050
MCoal WNaturalgas MOil  'Waste non-renewable [ Bioenergy with CCUS Energy intensity: EDSTEV TRy ST
3.9 GJ/USD 1000 VA

IEA CCBY A0 22% electricity in TFC 29% electricity in TFC 40% electricity in TFC 50% electricity in TFC
Electricity is the first sectfor to reach net zero emissions in 2040, tapping a wide set of low- IEA. CC BY 4.0.

emissions sources and enabling other sectors to cuf emissions through elecfrification

Notes: TWh = terawatt-hour; CCUS = carbon capture, utilisation and storage. Waste non-renewable represents
any non-biogenic waste combusted for energy purposes.

Industry requires a porffolio of technologies and measures fo reach net zero emissions,
such as energy and material efficiency, electrification, hydrogen and CCUS

Notes: VA = value added; TFC = total final consumption. Innevative routes for iron and steel include hydregen-
based and CCUS-based routes. Milestones in green relate to the whole of the industry sector.
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Figure 3.13 = Emissions reductions and key milestones in transport in the NZE
Scenario relative to the STEPS, 2020-2050
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fuels in non-road fuels in non-road fuels in non-road
IEA. CCBY 4.0.

Electrification of road fransport and rail brings rapid and massive emissions reductions;
behavioural changes and low-emissions fuels are key in aviafion and shipping

USD 120 billion public USD 170 billion public
charging investment

charging investment

5% low-emissions
fuels in non-road

Notes: ICE = internal combustion engine. Light-duty vehicles include passenger light-duty vehicles and light
commercial vehicles. Other includes two/three-wheelers, buses, rail, pipeline and non-specified. Non-road
includes aviation, shipping and rail modes. Low-emissions fuels include biofuels and low-emissions hydrogen
and hydrogen-based fuels.

Figure 3.15 = Emissions reductions and key milestones in the buildings sector in
the NZE Scenario relative to the STEPS, 2020-2050
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50% of existing
buildings retrofitted

Natural gas use
reduced by 98%

34% electricity in TFC
90% access to Universal
electricity energy access

to zero carbon-ready
levels

IEA. CCBY 4.0,

Space heating delivers 50% of emissions reductions in buildings, driven by
electrification and demand reductions from efficiency and behavioural changes

Notes: TFC = total final consumptien; LEDs = light-emitting diodes. A zero carbon-ready building is highly
energy efficient and uses either renewable energy directly or an energy supply that will be fully decarbonised
by 2050 in the NZE Scenario (such as electricity or district heat). By 2025 in the NZE Scenario, any gas boilers
that are sold are compatible with 100% low-emissions gases and in areas where fuel supply will be completely
decarbonised before 2050.
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(i) No other low -carbon or zero _-carbon technology, or combination thereof can provide the same service at an
equivalent or lower cost at a comparable scale.

(i) The project s operating I|Iifetime is consi st entbacmevacarbonhe car b
neutrality by about 2050, and by a time set by DMCs that is consistent with their nationally determined
contributions (NDCSs). The project also avoids long _-term lock -in into carbon infrastructure and the associated risk of

creating stranded assets.
(iii) The projectis  economically viable considering the social cost of carbon and an operating lifetime consistent

or

with (i) .




ASEAN Y

. ASEAN IEEJ * 2050 J A [
H A H 2_50 \J 7; 8 a
) I 0 ) J a ) | o
2050 J J 7
mos T ASEAN 1 t T ASEAN v t
1,600 100%
1,415
Mtoe o
1,400 90%
80%
1,200
70%
1,000 0%
800 50% p M A
p CAGRP 1 9%P
-
600
30% & 7 -
400
20%
200 10%
0 0%
2030 2020 2030 2040 2050
] ] n mi /) Ex) m n ] [ [ m{ /] Ex] = " ) = [ N
*K = v{ 4

A7z K IEEJ Outlook 2023




(@]

—

—

Q

¢

C

4 A

1%

5%

28%

16%

1,164TWh
0%
2021
0%
Cccus
0%
32%
4% 4%
11% 12%
64%
3%
Al
2% 4
S= 1,937TWh
pi A P
- @
7 24%
6%
1% 0
’ 6% 5%
*1K 4§ 4 R021J P

A7z K IEA -World Energy Outlook 2022 © Stated Policies Scenario

1%
4%

0% 1%

16% ‘ - 0% 0%
0% 5% . ‘4‘“7/
. 240TWh 4%
0, 0
8% 3,143TWh 2020 18% 717TWh
2050 0% oo ¥ 50% v 2050 41%
16% \
! 5% '\
0% ’
1% 26% 1% oo 0% 0%
cg;s 26%
. . 5%
0% 6% 0% 0%
0%
0% R\ |
0% “ 20% 0% ”‘ 62%
16 /0 5%
% 8% , 292TWh o o
179TWh 2020 0%
0% o | %
\ 2% 2020 16% 8% % Wy L0% “
3% . 0% \
4,705TWh 0% p 0% 3% = 1,156 TWh
0%
p 2050J 2P 0% o% 323TWh 16% 3% 2050
63% 6 2050 .
0
22% 36%
15% 0%
g 9 4'-' 0% Coo% 1%
<= (1% 28%
8% 4% %
2019J P *2K p &
IRENA IEEJ Outlook 2023 ADB -ENERGY EFFI CI ENCY202NM °SOUTH ASI A

45%

27



ASEAN
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We have ended new direct government support for unabated international thermal coal power

generation by the end of 2021. In addition, recognisinghe importance of national security and geostrategic

interests we commit to end new direct public support for the international unabated fossil fuel energy sector by the end of

2022, except in limited circumstances clearly defined by each country consistent with a 1Gwarming limit and the goals of

the Paris Agreementin this context and with a view to accelerating the phase out of our dependency

on Russian energy,  we stress the important role increased deliveries of LNG can play, and acknowledge that investmel

in this sector is necessary in response to the current crisidn these exceptional circumstances, publicly

supported investment in the gas sector can be appropriate as a temporary response, subject to
clearly defined national circumstances, and if implemented in a manner consistent with our climate
objectives and without creating lock -in effects, for example by ensuring that projects are

integrated into national strategies for the development of low -carbon and renewable hydrogen.
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Russia's Asian Customers
Four-week moving average of crude shipments from all Russian ports

B China M India B Other Unknown Asia Unknown
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Source: Vessel tracking data monitored by Bloomberg
Note: Unknown Asia includes ships heading to the Suez Canal from Russia's western ports. Unknown includes vessels showing no clear

destination and those that have transferred their cargo to unidentified ships. 59
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