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Between defending the refinery and embracing 
change

Anticipating the future carbon 
economy
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Recycle Biomass CCUS
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Flows in tonne/s, 
multiply by 115.6 
to get Mtonne/a 

of CO2

290 tonne/s fossil 
carbon released; that’s 

33.5 Gtonne/a CO2

Roughly half the fossil 
emissions end up 

contributing to 
increased 

atomospheric CO2
concentrations

Fossil energy use is 
about 2.3 times the 
plant accumulation. 
Replacing all fossil 

carbon use with 
biomass will deplete 

the ecosystem rapidly



© Lux Research Inc. All rights reserved

The fleet composition trails behind sales, but inevitably leads to less 
fuel sales
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Based on the Lux assessment of the 
inflection point for EV sales, we can 
model fleet composition. 

For Light Duty vehicles:

• By 2035, at least 18% of vehicles 
globally on the road are BEV

• Average fuel consumption of 
vehicles with an ICE decrease by 
29% (due to hybrids)

• The number of vehicles still 
increases, however. 

Overall fuel consumption will be at 
least 15% less than today
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The BP energy outlook 2023 predicts the same

Source: BP energy outlook 2023, page 40 6
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Suppose for 2040: 

Oil demand 32% less
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The global carbon cycle requires three 
levels of carbon-negative interventions

Refossilizing carbon

Complementing the 
natural carbon cycle

Augmenting the 
natural carbon cycle
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CCUS will be at least as big as biobased

Refossilizing carbon

Complementing the 
natural carbon cycle

Augmenting the 
natural carbon cycle

Increase at 
least 6% (i.e. 
13 Gtonne/a 
CO2 absorbed)

Use at least 
6.5 Gtonne/a 
CO2

Store at least 
10 Gtonne/a 
CO2 (say IPCC 
scenarios)

That’s ~17 
Gtonne/a 
capture 
capacity! 
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The refinery needs a major shift in product mix
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Future-proofing existing assets is in full swing already
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However, there are also other, green-field, approaches
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CO2 utilization is only just getting started

Source: Lux Research, Implementing CO2 capture and utilization at scale and speed, May 2022 12
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Electrochemistry activity more than 
doubled over the past five years

While other conversion pathways 
remained very active, electrochemical 
conversion gained popularity. 

Source: Lux Research, Implementing CO2 capture and utilization at scale and speed, May 2022 13
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Concrete can bootstrap capture, while methanol is the nearest 
market and jet fuel the biggest

Source: Lux Research, Implementing CO2 capture and utilization at scale and speed, May 2022 14
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Few stand out in a 
crowded landscape

There is still enough space for new 
entrants in the space of CO2
utilization, if they have a creative 
solution. 

Moving beyond C1 can be particularly 
interesting.
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• The company was founded in 2010 and is based in Germany. Its core 
product is a stack of high-temperature solid oxide cells that can be used 
for both water and CO2 electrolysis; for the latter, the stack operates in 
co-electrolysis mode to produce syngas from water and CO2

• To date the company has raised about US$200 million; most recently the 
company close a US$126 million Series D funding round led by Lightrock
and Planet First Partners

• With regards to its CO2 electrolyzer, key claims of the organization 
include a system efficiency of 84% and a stack lifetime of 50,000 hours

• In terms of maturity, the company is at demo scale and offers a 3.0 MW 
CO2 electrolyzer; it expects commercial systems above 10 MW by 2025

• Global CO2 Initiative should regard Sunfire as a leader in CO2 electrolysis 
technology and monitor the company’s scale-up as it gears up for 
commercialization

Chemicals: developer spotlight
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• The company was founded in 2017 and develops a synthetic biology 
platform; its focus is on engineering cyanobacteria for CO2 utilization

• To date the company has raised about US$10 million of disclosed funding; 
most recently the company closed its Series A funding round of 
undisclosed amount led by Energy Capital Ventures, Mitsubishi Heavy 
Industries, and Oxy Low Carbon Ventures

• Key claims include a scale-up timeline of 5 years from initial strain 
optimization to 10,000-liter demo capacity for engineering cyanobacteria; 
additionally, the company has a product portfolio of 35 chemicals

• In terms of maturity, the company is at laboratory-scale; it completed 
strain optimization at the 1-liter capacity for CO2-to-ethylene and plans to 
build a pilot unit by 2022.

• Global CO2 Initiative should monitor Cemvita as it the first application of 
synthetic biology for CO2 utilization technology, however, Cemvita will 
likely face challenges as it scales from lab to production. 

LUX TAKE
The production of chemicals from CO2 is still at the development stage. While more mature 
applications such as CO2 hydrogenation for methanol have been scaled to the demo stage, 
new technological approaches such as high-temperature electrolysis or synthetic biology 
offer interesting commercialization opportunities.
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The way forward

Efficient land use  and autonomy are critical in Europe
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What’s the CCUS promise?
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Farm productivity drives rural electrification
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Even though rural electrification 
is generally positive, you still need 
a compelling business case for 
people to install solar panels. 

Irrigation drives the adoption of 
solar panels across Africa. 

One the panels are there, other 
uses will appear. 
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Better than trees: must be possible….
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Contact Us:
questions@luxresearchinc.com

Thank you

Dr ir Arij van Berkel
+31 6 51297513
arij.vanberkel@luxresearchinc.com
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