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COP 28 Outcomes: Transitioning Away from Fossil Fuels
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Given global electricity demand, renewables must expand
rapidly to keep the 1.5°C goal within reach.
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Renewables, efficiency and electrification dominate decarbonisation

Carbon dioxide emissions abatement under the 1.5C Scenario in 2050
 Renewable energy through

Abatements 2050 direct Supply of low-cost
| A power, efficiency,
1.5°C Scenario . e . .
25, O Renewabledsd_ : electrification, bioenergy
(power.andicirecttses) with CCS and clean hydrogen
dominate the
Energy conservation decarbonisation of the
and efficiency energy system

Electrification in end use sectors
(direct)

Hydrogen and its derivatives

@ CCS/U in industry
w @ BECCS and other carbon removal measures
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Source: IRENA, World Energy Transitions Outlook 2023: 1.5°C Pathway, Vol.1, 2023 ""@ lRENA



Electricity will become the main energy carrier in 2050

Breakdown of total final energy consumption by energy carrier between 2020 and

2050 under the 1.5C Scenario
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Source: IRENA, World Energy Transitions Outlook 2023:

2050 (1.5°C Scenario)
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1.5°C Pathway, Vol.1, 2023

Renewable energy deployment,
improvements in energy efficiency
and the electrification of end-use
sectors contribute to this shift

More significant roles of modern
biomass (16%) and hydrogen
(14%) in 2050

94% of hydrogen consumption in
2050 from renewables
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Clean hydrogen to play uniquerole in energytransition (especially for industryand transport)
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Green hydrogen:

® Steel industry I:-E * Canbe traded as a gas (in compressed
Renewable Chemical industry @) tanks, or via pipelines) or as a liquid (in

energy .
Refineries | ,ﬁ Sh I ps).
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* Canalso be traded in the form of chemical
derivatives e.g., methanol, ammonia,
methane and jet fuel.
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S Cars e Canenablethe trade of other low-carbon

e i Rail commodities, such as metalliciron.

Trucks
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Sustainable _|_ fuels® 7N Buses . ' .

CO, capture Note: The tem *synthetic uel” refers here o a range ofhycrogen-based fuels produced through chemicel processes with a carbon source

(carbon monovide (CO) and CO captre fomemissionsteams, biogenic sources or ity rom theai). They inclde mefhanal et fues
methane and other hycrocarbons.The mein advantage ofhese el i ha hey canbe used o replace theirfoss fuehased counterparts and
can inmany cases,be used e iectreplacements - thatis, s dropnfuels. Syhefic fues produce carbon emissions when combusted,

bt thelr production process consumes the same amount ofcarbon,in principe this aowsthem t have netzero carbon emissions.
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Critical Materials

Assessing disparity between current supply and anticipated

Critical materials are fundamentally different from fossil fuels g )
demand in 2030 for selected materials*®
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Combusted as fuel Input to manufacturing | -
Fossil fuels are primarily burned as Critical materials are housed 3 | | l |
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Energy security risk
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affect current energy prices or supply. 28 v
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Fossil fuels are primarily consumed : ! : .
through combustion and cannot High potential for reducing use, Pt Platinum l- —

be recovered or repurposed. reusing and recycling. | J ] I
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Sources: (USGS, 2023a; Eurometaux, 2022; IRENA, forthcoming; McKinsey, 2023; WSJ, 2023; Mining.com,
2021; Mitchell and Deady, 2021; NVM, 2021; QYResearch, 2023; Garvey, 2021; Minerals Council of Australia,
2022; Nickel Asia, 2022; Systemiq, 2023; Cobalt Blue Holdings, 2022; Darbar, 2022; Fu, 2020; Albemarle, 2023;
Lazzaro, 2022; McKinsey, 2022; S&P Global |1Q, 2022).

Note: *A short-term scarcity ratio compares the mine production of selected material in 2022 with the
demand expected in 2030; see Annex for calculation methodology.
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Source: IRENA, Geopolitics of the Energy Transition: Critical Materials, 2023 :"GlFFNf\



Costs, energy prices and the energy transition
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continued their historic
downward trend.

0.380 95" percentile

* The global weighted average
levelised cost of electricity
(LCOE) of newly commissioned

BBSEE i utility-scale solar PV projects fell
Fossil fuel cost range by 89% between 2010 and 2022.
e The LCOE of CSP fell by 69%, and

onshore and offshore wind by
oo— 0056 |\ goup 0061 69% and 59%, respectively.
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Note: kWh = Kilowatt-hour, i.e., a measure of the quantity of energy delivered by one kilowatt of power for a duration of one hour.
* The levelized cost of electricity is the ratio of lifetime costs to lifetime electricity production of a power generator, both of which are discounted back to
a common year using a discount rate that reflects the cost of capital.

Source: IRENA, International trade and green hydrogen: Supporting the global transition to a low-carbon & IRENA
economy, 2023. vk e o By ey



Renewable Capacity Additions 2010 -2022

Annual capacity installations (GW/year)

Source: IRENA, World Energy Transitions Outlook 2023: 1.5°C Pathway, Vol.1, 2023
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Renewable Generation Capacity by Region

Morth America

Capacity 489GW
Global share 15%
Change +29.1GW
Growth +6.3%

Capacity 18 GW
Global share 1%
Change +0.4 GW
Growth +2.3%
South America
Capacity 265 GW
Global share 8%
Change +18.2GW
Growth +7.4%

Europe
Capacity 709 GW
Global share 21%
Change +57.3GW
Growth 4+8.8%
Middle East
Capacity 29GW
Global share 1%
Change +3.2GW
Growth +12.8%

Capacity 59GW
Global share 2%
Change +2.7GW
Growth +4.8%

Eurasia

Capacity 119GW
Global share 4%
Change +3.4GW
Growth +3.0%

Capacity 1630GW
Global share 48%
Change +174.9GW
Growth +12.0%
Oceania
Capacity 35 GW
Global share 2%
Change +5.2 GW
Growth +10.6%
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Despite Progress, the Energy Transition is far from Being on Track

Indicators

Tracking progress of key energy system components to achieve the 1.5C Scenario

Recent years
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Key Enablers: Tripling Renewables and Doubling Efficiency
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Investment needs for a successful energy transition

|III/\
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Renewable power
generation capacity

Energy efficiency and
energy conservation

10 410 14 240
USD bn USD bn
CUMULATIVE
INVESTMENTS
NEEDED
2023-2030 TOTAL: 29 490 USD bn

.

Grids and
flexibility

4 840
USD bn
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International Renewable Energy Agency

Thank youl!

WWwWWw.irena.org
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