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2http://www.globalcarbonatlas.org/en/CO2-emissions

CO2 emissions - a global issue that requires a holistic solution



3McDonough et al. Nature 539 (2016) 

“Carbon — the element — is not the enemy. Climate change is the result of breakdowns in the carbon cycle 
caused by us: it is a design failure. […] In the right place, carbon is a resource and a tool”

Changing the narrative – Carbon is not the enemy



4

A whole energy systems approach is the most effective way to reduce emissions 

A whole energy systems approach means that no option should be out of the table

Image from Davis et al., Science, 2018
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What can we learn from Nature?



6Dokania, et al. ACS Energy Lett. 4 (2019) 167–176

Towards sustainable CO2 reuse



From CO2 to materials



It is a Matter of Scale



Imagine planes flying on CO2 neutral 
fuels, imagine clean marine transport

Transport of 
the future



Towards CO2 neutral transportation fuels



Towards CO2 neutral transportation fuels



Imagine a CO2 neutral refinery, with 
integrated renewable energy and zero 
waste

The Refinery of 
the future
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© BP Energy Outlook – 2019 edition

Energy Demand & CO2 Emissions



It is a Matter of Scale



The levelized cost of energy (LCOE) of integrated CCS projects (blue bars) compared  
to the reference plants without CCS (green bars)

http://www.zeroemissionsplatform.eu/library/publication/165-zep-cost-report-summary.html

Policy Development is a Must
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