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Enabling infrastructure

CO2 H2

• Capture of CO2
• Transport of CO2
• Temporal storage of CO2

• Water
• Electricity
• Electricity storage
• Transport of H2
• Temporal storage of H2

• Fuel distribution

Centralized production (takes advantage of economies of scale) vs Decentralized 
production  (takes advantage of economies of location/ number)
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Infrastructure remains a basic requirement

• How will current 
infrastructure be used? 

• Who decides?
• What is the new 

infrastructure that needs 
to be in place? When? 
where? Who pays?

H2

Delft University of Technology, Hydrogen Europe, 40GW Electrolyser Initiative

CCS 
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Source: Hiestermann M., (2022).
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CO2 as feedstock….how does it 
influence infrastructure design?
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Contribution of CO2 fuels to net zero targets

• Direct: when the CO2 is inherently sequestred in the product and will not be re-released to 

the atmosphere ⇢ CCU takes credit for the CO2 that is embedded in the product minus CO2

emitted in the CCU chain

• Indirect: CO2 is re-emitted back at the end of the life-cycle but the product replaces current 

fossil-based products ⇢CCU takes credit for the CO2 that will not be emitted minus the CO2

that is emitted in the utilization chain

– If carbon is biogenic/atmospheric in theory the chain could be neutral to negative 

– If carbon is of fossil origin- the process will add net fossil CO2 to the atmosphere, but 
in theory this is less than if “fresh” fossil fuel is used

– This indirect benefit decreases as fewer fossil fuels are used  in the economy 

– Fossil origin carbon is therefore not considered a sustainable alternative over time

– Where do we place “unavoidable” emissions? 
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Rosa et al., 2021. https://doi-org.tudelft.idm.oclc.org/10.1039/D1EE00642H

Source: CO2next 2017
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Major CO2 emmitting industries and their 
current use of bioenergy and CO2
capture

Source: Tanzer S., et al. , (2021). Current sustainable/renewable energy reports 8: 253-262
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Challenges to develop enabling infrastructure are multiple….

• lock-in situations
• danger of stranded assets

Lack of understanding 
on how the system 

will develop

• unclear role in achieving climate targets
• limited existing policy design
• new policies needed to speed scaling -up

Inadequate policy 
guidance

• numerous jurisdictions involved
• variability in conditions for transport and storage regulations

Challenging 
permitting 

environment

• challenges aligning players, permitting and financing
• long-term liabilityUncertain costs

• low public awareness and varied opinions about infrastructure
• historic inequities in infrastructure sitting
• concern of continued fossil fuel use

Lack of public 
awareness and 
varying support
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Thanks for your 
attention!

Email: c.a.ramirezramirez@tudelft.nl
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Investments costs will be 
significant


