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1. Role of DACCS for net zero

• Deep decarbonization the foundation for all climate 
change mitigation efforts

• Ad per IPCC AR6, 1.5–2°C pathways also require large 
amounts of CDR

• Land-based CDR expected to saturate by mid-century

• DACCS with potential for scalable and permanent CDR

• Deployment started driven by voluntary markets, though 
to date high costs hinder large-scale deployment
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Source (chart bottom left): World Economic Forum (2023), The Voluntary Carbon Market: Climate Finance at an Inflection Point
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2. DACCS and ETS integrity

• Durability and MRV

• Scalability

• Cost?
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Source: IPCC WG3 AR6, chapter 12, table 12.6.  Smith, S. M. et al. (2023). The State of Carbon Dioxide Removal, doi:10.17605/OSF.IO/W3B4Z.

Durability of different carbon storage pools



3. Current and future cost of DACCS, vis-à-vis EU ETS
a. Decomposition of cost components
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• Air contactor
• Pellet reactor
• Slaker
• Calciner
• System level

• Air contactor
• Sorbent material
• System level

• Air contactor structure
• Electric kiln 
• System level

Liquid solvent DACCS Solid sorbent DACCS CaO ambient weathering DACCS

Sources for process figures: Deutz et al. (2021); https://climatescience.org/advanced-direct-air-capture; Heirloom (2022)
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3. Current and future cost of DACCS, vis-à-vis EU ETS
b. Component-level assessment of cost reduction potential
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Typology of energy technologies Learning rate estimates
of different tech types

Source: Malhotra, A., Schmidt, T.S. "Accelerating Low-Carbon Innovation" Joule 4 (2020); Sievert K., Schmidt T.S., Steffen B. “Considering technology characteristics to project 
future costs of direct air capture” (unpublished manuscript)
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3. Current and future cost of DACCS, vis-à-vis EU ETS
c. Projection of Levelized Cost of Carbon Removal
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Source: Sievert K., Schmidt T.S., Steffen B. “Considering technology characteristics to project future costs of direct air capture” (unpublished manuscript)
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3. Current and future cost of DACCS, vis-à-vis EU ETS
c. Projection of Levelized Cost of Carbon Removal
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Source: Sievert K., Schmidt T.S., Steffen B. “Considering technology characteristics to project future costs of direct air capture” (unpublished manuscript)
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4. Funding of DACCS removals and the role of EU ETS
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Future: A role for EU ETS?
• Mid-term: emissions and 

removal trading system 
(ERTS) could 
− efficiently trade DACCS vs. 

very costly abatement
− Procure CDR for overshoot

• Short-term: show pathway for 
DACCS removal offtake in 
compliance market
− Certainty for investment in  

corporates and projects
− Creating “lower bound” of 

revenues  bankability

Today: Voluntary (prestige) markets
• Advanced market commitments

− Started 2019 by Stripe, Shopify, 
Swiss Re, BCG

− In 2020 billion-scale pledges by 
Microsoft and Bezos

• Over-the-counter, often non-disclosed 
USD/ton. Partly bundled with corporate 
investments and other services

Today: Public support 
• Tax credits (examples)

− United States 45Q: 
180 $/t (stored)

− Canada: 60% of 
DACCS investment

− Norway:
186 $/t

• R&D grants
− United States 

regional DAC hubs
(3.5 bn $ for 4 hubs)

− EU Innovation Fund,
Horizon Europe

Source (bottom left): Bloomberg New Energy Finance
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5. Conclusion

• CDR important element to reach 1.5–2°C pathways, adding to indispensable deep decarbonization

• DACCS a durable and scalable solution, together with BECCS structurally different from other CDR

• At 1 Gt cumulative deployment, levelized cost of CO2 removal in the magnitude of 250–450 $/tCO2
seem likely, thus not jeopardizing most decarbonization options

• Early deployment of DACCS driven by VCM and subsidies – a perspective for being part of an ERTS 
could provide a revenue baseline from compliance markets, improving investability and bankability
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