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DECARBONIZING 
ALUMINUM
Inert anodes remove direct emissions

2Image source: Commodity Evolution

• Rio Tinto and Alcoa formed JV called Elysis

• Elysis advanced inert anodes to TRL 8

• Commercial production this year
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USD 1.1 BILLION PLANT 
UPGRADE IN CANADA
Increased capacity, lower emissions
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• Rio Tinto’s Complexe Jonquière in Quebec

• CAD 150 million in government support

• Replacing older smelter with new pots

• Carbon footprint is 14% of industry average
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Our AP60 technology is 
already proven and 
producing some of the 
lowest-carbon aluminum 
in the world.

4Image source: World Economic Forum

Jakob Stausholm, CEO, Rio Tinto

https://www.weforum.org/
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The challenge of retooling

The Lux Decarbonization Radar

Retooling strategies and timelines

04 Implications and key takeaways

RETOOLING INDUSTRY
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Lux Research also helps clients explore 
new market opportunities
• The new equipment that economies need to 

implement the energy transition

• Keep an eye out for an Inspire Report 
forthcoming in July!

6

How to make materials and products sustainably

MY FOCUS: CORE INDUSTRY
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RETOOLING CHALLENGES IN EUROPE
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ECONOMIC INFRASTRUCTURE

• Existing assets: retrofit or greenfield

• Electric grid: low-carbon power sources

• CO2 and H2 infrastructure: pipelines, ports

• Workforce: High-skill workers

• Demand: buyers that pay green premium
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Divergence between regions with and without effective carbon price

POLICY DRIVES DECARBONIZATION

https://www.worldbank.org/en/
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Procurement is a useful policy tool
• Historical success in biobased fuels

• Emerging attention on construction materials

10

Incentives for low-carbon materials

REGULATION CAN SUPPORT DEMAND
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THE ALTERNATIVE IS “HOLLOWING OUT”
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If you get retooling right, your 
company should be a leader for the 

next 25 years.
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THE LUX DECARBONIZATION RADAR
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LUX DECARBONIZATION FRAMEWORK

Makeshift technologies reduce emissions without 
altering the key stages in the industrial process. MAKESHIFT

Retrofit technologies reduce emissions by altering 
one or more key stages in the industrial process. RETROFIT

Transformational technologies reduce emissions 
by altering the fundamentals of the industrial 
process. 

TRANSFORMATIONAL
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THE LUX DECARBONIZATION RADAR
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MAKESHIFT: BIOCOAL

https://corporate.arcelormittal.com/
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THE LUX DECARBONIZATION RADAR
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RETROFIT: GASIFICATION

https://www.gidara-energy.com/
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THE LUX DECARBONIZATION RADAR
EMISSIONS REDUCTION:
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TRANSFORMATION: BIOBASED CONCRETE

https://gxn.3xn.com/
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WHEN  DO YOU APPLY THESE 
STRATEGIES TO RETOOL YOUR 
MANUFACTURING FACILITIES?



© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential 22

10 YEARS OF SERVICE 
LIFE: MAKESHIFT

Prioritize cost-saving, circular 
approaches
• Low-hanging fruit more prominent in 

chemicals and cement

• Not a core solution for net-zero
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IN 10–15 YEARS: 
TRANSFORMATION

Near-zero-carbon manufacturing 
needs 10 years to scale up
• Governments will support deployment

• Not all tech on same timeline

• Don’t create stranded assets
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20-PLUS YEARS OF 
SERVICE LIFE: RETROFIT

Early action amplifies impact
• Policy context is crucial

• Hydrogen vs. CCUS will plug into 
different value chains
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HOW CAN INNOVATION GROUPS PUT 
THIS GUIDANCE INTO PRACTICE? 
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INVEST IN CUTTING-
EDGE STARTUPS

Knowledge > money

26Image source: Sublime Systems

Bets on transformational startups help: 

• Gain insights into obstacles and enablers

• Hedge against failures

• Facilitate acquisition

https://sublime-systems.com/
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ADJUST THE 
WORKFORCE
Build new competencies

27

• Corner office and factory floor

• Leverage academic partnerships
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FOSTER YOUR 
ECOSYSTEM
Energy transition needs collaboration

28

• Hydrogen and carbon consortia

• Supply and demand match better at scale

• Ancillary innovations support your projects
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ENERGY SUPPLY 
RESILIENCE

29Image sources (left–right): OCI Global, CarbonFree Chemicals, Secil Supremo Cimentos

LOW-CARBON 
SUPPLY CHAIN

EXPORTABLE 
TECHNOLOGY

https://oci-global.com/
https://carbonfree.cc/
https://www.supremocimento.com.br/
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1 2 3

Regulation creates the 
incentives for low-
carbon manufacturing.
Tailor your retooling strategy 
to the policy environments 
where you operate and sell, 
especially demand-side 
incentives.

30

KEY TAKEAWAYS

Prepare today for step-
change transformation 
in 10 years.
R&D and innovation 
activities lay the groundwork 
for the big strategic bets in 
the 2030s.

Compete on the 
product; cooperate on 
infrastructure.
Leverage public support and 
diverse consortia to build 
out the necessary pipelines 
and terminals.
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E M A I L

questions@luxresearchinc.com

V I S I T

www.luxresearchinc.com

R E A D

http://www.luxresearchinc.com/blog/
C O N N E C T  

LuxResearch

F O L L O W

@LuxResearch

L I S T E N

Innovation Matters Podcast - Spotify

W E B I N A R J U L Y  1 6

The Top 5 Technologies to Watch 
in 2024

31

The Top 5 Trends to Watch in 
2024

W E B I N A R J U L Y  1 8

THANK YOU

mailto:questions@luxresearchinc.com
http://www.luxresearchinc.com/
http://www.luxresearchinc.com/blog/
https://www.linkedin.com/company/lux-research/
https://twitter.com/LuxResearch
https://open.spotify.com/show/3ApAtkGlVjE83O0hJUePbA?si=f71db90909a44784
https://luxresearchinc.com/events-and-webinars/webinars/the-top-5-technologies-to-watch-in-2024/
https://luxresearchinc.com/events-and-webinars/webinars/the-top-5-technologies-to-watch-in-2024/
https://luxresearchinc.com/events-and-webinars/webinars/the-top-5-trends-to-watch-in-2024/
https://luxresearchinc.com/events-and-webinars/webinars/the-top-5-trends-to-watch-in-2024/
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