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Figure 3.11 = Emissions reductions and key milestones in the industry sector in

Figure 3.9 = CO; emissions by source and key milestones in the electricity the NZE Scenario relative to the STEPS, 2020-2050

sector in the NZE Scenario, 2020 to 2050
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Electricity is the first secfor to reach net zero emissions in 2040, tapping a wide set of low- [EA. CC BY 4.0.
emissions sources and enabling other sectors to cuf emissions through elecfrification Indusiry requires a portfolio of technologies and measures fo reach net zero emissions,

such as energy and material efficiency, electrification, hydrogen and CCUS
Notes: TWh = terawatt-hour; CCUS = carbon capture, utilisation and storage. Waste non-renewable represents

any non-biogenic waste combusted for energy purposes. Notes: VA = value added; TFC = total final consumption. Innovative routes for iron and steel include hydrogen-
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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Electrification of road fransport and rail brings rapid and massive emissions reductions;
behavioural changes and low-emissions fuels are key in aviafion and shipping

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

2035 2045

Mast appliances and 50% of heating
No new sales of 100% of sales for cooling systems sold demand met by
fossil fuel boilers lighting are LEDs are best in class heat pumps

2025 2030

Desalination

Cooking
15
Water heating
1.0
0.5
2020 2025 2035 2040

50% of existing
buildings retrofitted

Natural gas use
reduced by 98%

34% electricity in TFC

to zero carbon-ready
levels

Universal
energy access

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.

(ii) The project’s operating lifetime is consistent with the carbon stabilization trajectory aiming to achieve carbon
neutrality by about 2050, and by a time set by DMCs that is consistent with their nationally determined
contributions (NDCs). The project also avoids long-term lock-in into carbon infrastructure and the associated risk of
creating stranded assets.

(iii) The project is economically viable considering the social cost of carbon and an operating lifetime consistent

with (ii).
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International Public Support for the Clean Energy Transition (REAZZ7FT)
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(FRXZ : Further, we will end new direct public support for the international unabated fossil fuel energy sector by the end of 2022, except in limited and
clearly defined circumstances that are consistent with a 1.5°C warming limit and the goals of the Paris Agreement.)
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G 7T)VRYEMESEE (2022/6/26-28)

We have ended new direct government support for unabated international thermal coal power
generation by the end of 2021. In addition, recognising the 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 1.5° C warming limit and the goals of

the Paris Agreement. In 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 investment

in this sector is necessary in response to the current crisis. In 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
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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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49.Energy security and clean energy transitions (IRILF-ZRREEI-2IFRINF—FB1T)

In order to address the current energy crisis and achieve our common goal of net-zero emissions by 2050, we highlight the
real, urgent need and opportunity to increase energy security and accelerate clean energy transitions at the same time by
diversifying supply, sources and routes including by rapidly deploying clean, safe, sustainable and affordable energy and
enhancing energy efficiency significantly. We emphasize that an accelerated clean energy transition towards net-zero is key
to improving security, stability and affordability of global energy supply. We underline our commitment, in the context of
a global effort, to accelerate the phase-out of unabated fossil fuels so as to achieve net zero in energy systems by
2050 at the latest in line with the trajectories required to limit global average temperatures to 1.5°C above
preindustrial levels, and call on others to join us in taking the same action. In view of the emerging need for net-zero
and circular industrial supply chains in the transformation towards a 1.5 °C pathway, we recognize the opportunities
associated with decarbonized, sustainably and responsibly produced non-combustion feedstocks, and are committed to
supporting our workers and communities in this transformation. While acknowledging various pathways according to
each country’s energy situation, industrial and social structures, and geographical conditions, we highlight that
these should lead to our common goal of net zero. In this regard, we reaffirm the importance of realizing
simultaneously safety, energy security, economic efficiency, and environment (S+3E). In addition to this, we
emphasize the importance of countering geopolitical risks, including with respect to critical minerals, for the clean
energy transition. To this end, we commit to holistically address energy security, the climate crisis and geopolitical risks.
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69. Natural gas and LNG (RAAHX-LNG)

1. We recognize that Russia’s war of aggression against Ukraine impacts energy markets and supply security globally,
and has intensified competition in securing resources.

2. High energy prices and inflation have had a negative environmental, economic and social impact on the
economies and people's lives all over the world, especially in developing countries, through preventing them
from securing affordable energy supply they need and increasing the price of fertilizer and food.

3. In this particular context, and recognizing the primary need to accelerate the clean energy transition through
energy savings and gas demand reduction, investment in the gas sector can be appropriate to help address
potential market shortfalls provoked by the crisis, 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.

4. We reaffirm the G7’s commitment to achieve net-zero emissions throughout the entire fossil fuel extraction and
production chain by 2050.

5. We recognize the need to coordinate plans to mitigate the risks associated with the unpredictability of Russia’s exports
of gas.

6. We note the importance of continuing to monitor of the situation. We recognize the success of demand reduction
measures and supply source diversification, during this recent period.

7. We welcome the outcome of the February 2023 IEA Ministerial Meeting on Gas Markets and Supply Security and
expect that the IEA's functions and role in gas security will be further strengthened through dialogue
between gas producing and consuming countries taking into account longer-term perspectives.

(&%) 2022FTXVEMSR (BhEErTk:)

We have ended new direct government support for unabated international thermal coal power generation by the end of 2021.
In addition, recognising the 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 1.5°C warming limit and the goals of the Paris Agreement. In 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 investment in this sector is necessary in response to the current crisis. In 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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69. Natural gas and LNG (RAAHX-LNG)
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69. Natural gas and LNG (RZAH X -LNG)

3H3H G7 Workshop :
New supplies are needed in the IEA’s STEPS and APS scenarios

® Despite flat or declining natural gas demand in the IEA’s STEPS, the most probable
scenario, and IEA’s APS, more ambitious scenario, additional upstream investment

is nonetheless required to offset declines from existing fields.
Additional gas supply in the STEPS and APS, 2015-2030

2 500
2015 2020 2025 20302015 2020 2025 2030
Increases from: Conventional projects:
m Associated gas m Already approved Demand

Unconventionals New approvals —Declines from existing fields

| The Stated Policies Scenario (STEPS) shows the trajectory implied by today’s policy settings.
i The Announced Pledges Scenario (APS) assumes that all aspirational targets announced by
- governments are met on time and in full, including their long-term net zero and energy access goals. $7



69. Natural gas and LNG (RAHX-LNG)

G7 Workshop(3/3/2023):
New supplies are needed in the IEA’s STEPS and APS scenarios

® Natural gas demand in the STEPS rises in emerging market and developing
economies, but this is offset by reductions in advanced economies. In the APS, a

more rapid transition to clean energy dampens growth in emerging markets already

this decade.

Natural gas demand by region in the STEPS and APS, 2010-2050

Rest of world
H Africa
Middle East
B Developing Asia

Japan and Korea
m North America
Europe
@ Net change

2010-2021 2021-2030 2030-2050 2021-2030 2030-2050

| The Stated Policies Scenario (STEPS) shows the trajectory implied by today’s policy settings.
' The Announced Pledges Scenario (APS) assumes that all aspirational targets announced by

] I governments are met on time and in full, including their long-term net zero and energy access goals.
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1. We commit to holistically addressing energy security, the climate crisis, and geopolitical risks.

2. In order to address the current energy crisis caused by Russia’s war of aggression against Ukraine and achieve our
common goal of net-zero emissions by 2050 at the latest, we highlight the real and urgent need and opportunity to
accelerate clean energy transitions also as a means of increasing energy security at the same time.

3. While acknowledging various pathways according to each country’s energy situation, industrial and social
structures and geographical conditions, we highlight that these should lead to our common goal of net zero by
2050 at the latest in order to keep a limit of 1.5 °C within reach.

4. In this regard, we invite the IEA to make recommendations by the end of this year on options how to diversify the
supplies of energy and critical minerals as well as clean energy manufacturing.

5. Through this, together with our partners, we seek to holistically address energy security, climate crisis, and
geopolitical risk including the expansion of global use of renewable energy in order to achieve net-zero emissions by
2050 at the latest and keep a limit of 1.5 °C temperature rise within reach.
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1. We underline our commitment, in the context of a global effort, to accelerate the phase-out of unabated fossil
fuels so as to achieve net zero in energy systems by 2050 at the latest in line with the trajectories required to
limit global average temperatures to 1.5 °C above preindustrial levels, and call on others to join us in taking the
same action.

2. We reaffirm our commitment to the elimination of inefficient fossil fuel subsidies by 2025 or sooner, and reaffirm our
previous calls for all countries to do so.

3. In view of the emerging need for net-zero and circular industrial supply chains in the transformation towards a 1.5°C
pathway, we recognize the opportunities associated with decarbonized, sustainably and responsibly produced non-
combustion feedstocks, and are committed to supporting our workers and communities in this transformation.

4. We also highlight that we ended new direct public support for the international unabated fossil-fuel energy
sector in 2022, except in limited circumstances clearly defined by each country consistent with a 1.5 °C
warming limit and the goals of the Paris Agreement, recognizing the importance of national security and
geostrategic interests.
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5. It is necessary to accelerate the phase out of our dependency on Russian energy, including through energy savings and
gas demand reduction, in @ manner consistent with our Paris commitments, and address the global impact of Russia’s
war on energy supplies, gas prices and inflation, and people’s lives, recognizing the primary need to accelerate the
clean energy transition.

6. In this context, we stress the important role that increased deliveries of LNG can play, and acknowledge that
investment in the sector can be appropriate in response to the current crisis and to address potential gas market
shortfalls provoked by the crisis.

7. In the exceptional circumstance of accelerating the phase out of our dependency on Russian energy, publicly
supported investment in the gas sector can be appropriate as a temporary response, subject to clearly defined
national circumstances, if implemented in a manner consistent with our climate objectives 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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1. We recognize that Russia’s war of aggression against Ukraine impacts energy markets and supply security globally,
and has intensified competition in securing resources.

2. High energy prices and inflation have had a negative environmental, economic and social impact on the
economies and people's lives all over the world, especially in developing countries, through preventing them
from securing affordable energy supply they need and increasing the price of fertilizer and food.

3. In this particular context, and recognizing the primary need to accelerate the clean energy transition through
energy savings and gas demand reduction, investment in the gas sector can be appropriate to help address
potential market shortfalls provoked by the crisis, 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.

(&%) 2022F I N¥VERFR (BhEERRA)

1. We have ended new direct government support for unabated international thermal coal power generation by the end of
2021.

2. In addition, recognising the 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 1.5°C warming limit and the goals of the Paris Agreement.

3. In 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 investment in this sector is
necessary in response to the current crisis.

4. In 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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Energy Security qu

Ensuring the uninterrupted availability The IEA defines energy security as the uninterrupted availability of

energy sources at an affordable price. Energy security has many
of energy sources at an affordable aspects: long-term energy security mainly deals with timely investments
price to supply energy in line with economic developments and
environmental needs. On the other hand, short-term energy security
focuses on the ability of the energy system to react promptly to sudden
changes in the supply-demand balance.
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CHINA’S REGIONAL MISSILE THREATS

IRBM | RANGE: 3,000 - 5,500 km

-

~

! MissILES: 750 -.1,500

IRBM: Intermediate-range ballistic missile
MRBM: Medium-range ballistic missile
SRBM: Short-range ballistic missile

China’s numerous and diverse missile
arsenal poses a significant threat to U.S.
and allied forces in the Indo-Pacific
region. In addition to selected ballistic,
cruise, and hypersonic glide missiles
operated by the People’s Liberation
Army Rocket Force, this graphic depicts
antiship missiles fielded by China’s
other military services.

MISSILE DEFENSE
PROJECT

CSIS |

Sources: U.S. Department of Defense, CSIS.
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