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• Necessary for net-zero CO2 
emissions

• Offer carbon capture AND 
useful and valuable goods

• Complement other carbon 
management options

CCU products are needed for the energy and industry sectors  
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• Carbon sources for CCU
• fossil based industrial processes
• non-fossil processes
• direct air capture
• direct ocean capture

• Track 1 CCU products: removal/storage of carbon for > 100 years

• Track 2 CCU products: decompose to CO2 in < 100 years

• Origin, magnitude, and destiny of the carbon determine climate impact

Distinct differences in CCU products

Sick, Stokes, Mason, Frontiers in Climate – Negative Emissions Technologies, 2022 https://doi.org/10.3389/fclim.2022.878756 3

https://doi.org/10.3389/fclim.2022.878756


CO2 source and sink combinations are important
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• to ensure climate benefits
• to identify economic viability
• to factor in additional aspects, 

including societal considerations 
and alternatives to CCU products

Rigorous and transparent assessments are essential

https://www.globalco2initiative.org/evaluation/
https://assessccus.globalco2initiative.org/  

* Funded by US 
Department of Energy

https://www.globalco2initiative.org/evaluation/
https://assessccus.globalco2initiative.org/


Climate and economic significance

6Based on https://dx.doi.org/10.7302/5825 and https://dx.doi.org/10.7302/5826 

Compare this to expected remaining emissions, e.g. IEA 2020 (CCUS In Clean Energy Transitions)

https://dx.doi.org/10.7302/5825
https://dx.doi.org/10.7302/5826


Opportunities are big but sensitive to actions taken!

7

2 – 27 gigatonnes of CO2/year

Data from Sick et al. 2022, Implementing CO2 capture and utilization at scale and speed: https://dx.doi.org/10.7302/5825

https://dx.doi.org/10.7302/5825


Magnitudes and time scales for CCUS action
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Legacy emissions Inevitable emissions

Now (finite need) Now & perpetually



CO2 capture and removal (CCS, CDR)
• Now and long enough to bring CO2 in water and air to an acceptable level
• Draw down is strongly aided by natural solutions, which should not be used to generate carbon 

offsets

CO2 capture and conversion to utilize the carbon in lieu of fossil carbon (CCU, CDU)
• Implemented now to build capacity and create cost competitiveness
• Perpetually needed to provide carbon-based products
• Needed together with bio-mass based and recycled carbon products, that cannot cover market 

needs alone
• Balance the carbon budget (Track 1 materials!)

Implications on the long-term need for CCUS
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