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Renewables essential for de-carbonising the global energy system IRENA
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* Limiting global warming to 1.5°C will require reductions in annual energy-related CO2 emissions of about 37
Gt from 2022 levels to achieve a net zero scenario in the energy sector by 2050 (IRENA,2023)

* Due to their low carbon footprint, massive deployment of renewables coupled with energy conservation
and efficiency will be vital to combat climate change and reducing emissions
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Massive deployment of renewable energy crucial for reducing GHG emissions and combating climate change




Renewables costs reduction as a driver of energy transition IRENA
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Global LCOE from newly commissioned utility-scale renewable power
technologies, 2010 and 2022
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Source: IRENA (2022), Renewable power generation costs in 2022, International Renewable Energy Agency, Abu Dhabi.



Renewables can enhance energy security for fossil fuel importers
and create opportunities for exporters
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Renewables contribute to energy security by
diversifying the energy mix and reducing
dependence on imported fossil fuels.

This enhances:
- resilience to supply disruptions

- geopolitical uncertainties

- help decouple economies from volatile
international fossil fuel price
fluctuations e.g. 2022 fossil fuel shock

Renewables will also create opportunities for fossil
fuel exporters to diversify their economies e.g.
Australia’s National Hydrogen Strategy



Renewables are expected to influence the geography of energy trade IRENA
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An expanding network of hydrogen trade routes, plans and

agreements * Renewables are also expected to create new

trade patterns in:

- renewables related goods, technologies
e.g. smart meters, batteries

- electricity interconnections e.g. to account
for VRE

- - shifts in trade of renewable energy
commodities e.g. Hydrogen
* Shift to renewables is expected to
reconfigure new alliances and create new

0 interdependencies among economies
* International cooperation will be necessary
O Exporter Exporting region = New routes in Mous‘m place Potgnnal trade route .
P — gl s A e to devise transparent markets

Source: IRENA (2022), Geopolitics of the Energy Transformation: The Hydrogen Factor,
International Renewable Energy Agency, Abu Dhabi.



https://www.irena.org/publications/2022/Jan/Geopolitics-of-the-Energy-Transformation-Hydrogen

Renewables will drive innovation in technology and energy g
infrastructure to accelerate the energy transition IRENA
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The need for flexible energy systems has led to more

. o i SN ) Increased uptake of RE, advanced innovations and
innovation in enabling technologies including energy storage

research in renewable energy technologies
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Enabling technologies patents energy filed patents for APEC economies, 2000-21* Cumulative RE filed patents for APEC economies, 2000-21

RE power will require existing infrastructure to be modernized, with grid reinforcement and expansion on
both land and sea to optimize VRE

EPO. It provides comprehensive, but by no means exhaustive information on patents filed for renewable energy worldwide.



A note on critical materials* IRENA
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Key mining economies for select
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*Source: IRENA (2023), Geopolitics of the energy transition: Critical materials, International Source: (US Geologleal Survey and US Department of

Renewable Energy Agency, Abu Dhabi. the Interior, 2023; JRC, 2020; USGS, 2023b).
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The shift to renewables and energy efficiency can deliver large
socio-economic benefits for a ‘just’ energy transition
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Beyond pure economics, the energy transition, through its shift to renewables and energy efficiency can improve on
several human well-being indicators including:

® Em ployme nt and skills creation Evolution of global renewable energy employment by technology,

e.g. vocational opportunities for green employment - 2012-2021
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Policy/regulatory frameworks and investments must systematically IRENA
prioritise acceleration of the energy transition

Policy and regulatory enablers must systematically prioritise the Annual global investment in renewable energy, energy

acceleration of the energy transition efficiency and other transition-related technologies,
2015-2022

A considerable scale-up of renewables needs to go hand-in-hand

with investments in enabling infrastructure.
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Comprehensive policies are needed not only to facilitate w0
deployment but also to ensure the transition has broad socio- 2°°
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USD billion
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Planning needs to extend beyond borders and the narrow S
confines of fuels to focus on the requirements of the new energy. " 00
system and the economies it will sustain

Based on

e.g. investment and planning decision concerning energy infrastructure i

. Source: IRENA and CPI (2023), Global landscape of renewable energy finance, 2023,
today should consider the structure and geography of the low-carbon International Renewable Energy Agency, Abu Dhabi.
economy of the future



Monitoring, Reporting, Verification and Evaluation mechanisms o
need to be in place to monitor progress of the energy transition |RENA

* MRV systems play a crucial role in the energy transition by
providing the data and transparency to track progress,
ensuring accountability, and supporting evidence-based
decision-making

* The specific type of MRV systems needed for the energy lﬁ M e il °
EMISSIONS MITIGATION ACTIONS (e.g. NDCs) SUPPORT

transition will vary depending on the context, goals, and

scale of the transition E.g. grid monitoring systems to policy Q @ () N <) @ (4] @ @

compliance reporting

* MRV systems are not only to be restricted to mitigation
e.g. monitoring integration of renewables or tracking of emissions and
international financial support provided

wriorg'mev 109 WORLD RESOURCES INSTITUTE

* They will need expand to monitoring the social and economic
impacts of the energy transition and adaptation and
resilience monitoring
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What does it mean for the types of data that needs to be collected? @.HAIRENA
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1. Hydrogen data

2. Energy infrastructure data (including electric vehicles, charging infrastructure, batteries and other
storage technologies), which may become more important to monitor in future.

3. Socio-economic data, particularly jobs (to see what changes may be needed to the workforce to make
the transition a success)

4. Distributed and decentralised generation related data, as the transition is likely to involve a lot of small
producers (not just off-grid, but others also providing their own power some of the time-

autoproducers)
e.g. plants using their own PV in island mode some of the time, people charging vehicles with their own PV panels, or own
consumption “behind the meter” in net-metering schemes

o These are gradually becoming more challenging for data collection in many places with heavy
reliance on administrative data collection (rather than surveys)

Some thought may be needed to adapt or expand those systems to avoid growing data gaps in
the future.
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Additional Analysis
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Relative preparedness of selected APEC economies for the energy transition
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Renewables are going at a faster rate than non-renewables
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APEC Total Installed Power Capacity by Technology
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Trends in Power Capacity

APEC 21 total power capacity reached 5,300
TW in 2022 (3300 TW of non-renewables and
2000 TW of renewables)

By end of 2022, non-renewables accounted for
62% of cumulative capacity compared to 80%
in 2010.

Share of renewables in total capacity increased
from 20% in 2010 to 38% in 2022.

By end of 2022, renewable hydropower still
accounted for the largest share of renewable
energy technologies (reaching 699GW), solar
closely behind with 691 GW followed by wind
(562 GW), bioenergy (70 GW) and geothermal
(10GW).

Renewables are going at a faster rate than
non-renewables especially in recent years:

2010-2022 CAGR non-RE +2%
2010-2022 CAGR RE +10%
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Renewable power generation doubled over the last decade IRENA
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Total renewable electricity production
doubled over 2010-2020 reaching almost
4354 TWhin 2022

Electricity from renewables grew at a
CAGR of 7% from 2010 to 2020 compared
to CAGR of 1% for non-renewables

Among renewables, electricity from solar
had the fastest CAGR of 44% from 2010-
2022

Share of renewables in electricity
generation grew from 16% in 2010 to 25%
in 2020
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