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Please make sure to
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session to avoid
background noise
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If you have Questions to
the speaker please use
the Q&A
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If you encounter any
technical issues, please
connect via phone or
contact the Help Desk:
888.259.3826 or
https://support.goto.com/
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About the International Aluminium Institute

KSR L INTERNATIONAL
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The International
Aluminium Institute
(1Al) is the only body
representing the
global primary
aluminium industry.

Since its foundation in 1972, members of the IAl have been
companies engaged in the production of bauxite, alumina and
aluminium, the recycling of aluminium and/or fabrication of
aluminium, or as joint venture partners.

Current IAl membership represents all major regions
of global bauxite, alumina and aluminium production.

The IAl has been key to bringing the industry together
on shared purpose over the past 50 years.
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Aluminium Sector Emissions
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|Al GHG emissions technology pathways...

ALUMINIUM SECTOR

GREENHOUSE GAS
PATHWAYS TO 2050

Pathway 1
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OBJECTIVES OF THE
REPORT

L Discussing decarbonisation alternatives and best
practices with a focus on renewable energy
options.

O Defining actionable recommendations for a
broader set of stakeholders to accelerate the

transformation of the sector towards net zero.

G®IRENA

REACHING ZERO WITH RENEWABLES

ALUMINIUM
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With support from
International Aluminium Institute
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Figure 1 Aluminium production chain (left) and primary aluminium production (right)
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Aluminium production has risen over time — 15 Mt/year in 1980 to close to 70 Mt/year in 2023.

Source: IRENA (2025), Reaching Zero with Renewables: Aluminium Industry
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Figure 2 Electricity-related emissions in primary aluminium production (left) and evolution of power mix in aluminium smelting (right)
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The increased reliance on fossil fuels for electricity contributes to a significant share of emissions to produce
aluminium.
Source: IRENA (2025), Reaching Zero with Renewables: Aluminium Industry
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Figure 3 Breakdown of total final energy consumption by energy carrier under IRENA's 1.5°C Scenario (left) and global power generation mix
by energy source: PES and 1.5°C Scenario (right)
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Notes: 1.5-S = 1.5°C Scenario; CSP = concentrated solar power; GW = gigawatt; PES = Planned Energy Scenario; PV = photovoltaic; TWh = terawatt hour.

Electricity becomes the main energy carrier by 2050 accounting for over 50% of TFEC by 2050. This is driven
largely by renewables, owing to their cost competitiveness.

Source: IRENA (2023), World Energy Transitions Outlook
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Figure 4 Renewable share of annual power capacity expansion (left) and global LCOE from newly commissioned utility-scale renewable power
technologies, 2010 and 2022 (right)
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The share of renewables in total capacity expansion has reached over 90% in 2024. At the same time, we see that
new solar and wind are the cheapest options to produce power in most markets around the world.

Source: IRENA (2025), Renewable Capacity Highlights; IRENA (2024), Renewable Power Generation Costs in 2024



The cost for solar and wind power is attractive for regions with IRENA hi
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Figure 5 LCOE of utility-scale solar PV (left) and onshore wind (right) compared with fossil fuel generation in regions with aluminium smelting
capacity. respectively
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Notes: Country-specific cost data are available for regions comprising about roughly three-quarters of the world’s total smelting capacity. The annual smelting capacity excludes smelters with hydroelectric power supply.

About two-thirds of the global smelter capacity is already located in the regions where new utility-scale solar is
cheaper than cheapest fossil-fuel power. And little less than three-quarters when comparing costs with onshore
wind.

Source: IRENA (2024), Renewable Power Generation Costs in 2024, MPP (2023), Making Net-Zero Aluminium Possible
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Progress towards Renewables in aluminum sector

Figure 6 The evolution of power mix in aluminium smelting
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Source: : IRENA (2025), Reaching Zero with Renewables: Aluminium Industry
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Figure 7 Power system flexibility enablers
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The reliability and security of the energy system is not the responsibility of a single technology such as solar
and wind but rather depends on how the whole system works together.

Source: IRENA (2018), Power system flexibility for the energy transition — Part |: Overview for policy-makers
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Figure 8 Systemic innovation approaches

------------------------- MARKET DES'GN R R
e =% AND REGULATION /"""

™

TECHNOLOGY AND N SYSTEM PLANNING
INFRASTRUCTURE} """"" < S LI T iy <.- AND OPERATION )

F "

S

e @ BUSINESS )\ e
MODELS

Increasing the share of variable renewable energy (VRE) in the power supply to the aluminium sector requires
innovative solutions that go beyond technology.

Source: IRENA (2023d), Innovation landscape for smart electrification: Decarbonising end-uses with renewable power
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Figure 9 Key areas of action to decarbonise the aluminium sector
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A deep decarbonisation of the aluminium sector would involve widescale adoption of low-carbon refining
processes, reducing process emissions, increasing material and process efficiency within the industry.

Source: Source: IRENA (2025), Reaching Zero with Renewables: Aluminium Industry
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INNOVATION LANDSCAPE
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*The dataset for alumina refining has been revised retrospectively to reflect a
change in modelling assumptions for the process.
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https://www.irena.org/Innovation-landscape-for-smart-electrification
https://international-aluminium.org/resources/1-5-degrees-scenario-a-model-to-drive-emissions-reduction/
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THANK YOU FOR JOINING US!

SEE YOU IN OUR NEXT WEBINARS
www.irena.org/events/2020/Jun/IRENA-Insights
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