
The role of Carbon Capture and storage in 
Achieving Net Zero 

• Myles Allen: some harsh truths about what it is 
going to take to stop global warming.

• Stuart Haszeldine: a positive vision for decarbonizing 
fossil fuels at an affordable cost.

• Margriet Kuijper: How The Netherlands is pioneering 
the way forward.

• Tim Kruger: How UK industry is ready to go – in more 
senses than one.
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Key findings from the IPCC Special Report on 1.5°C

Now at 1.1oC, warming at 
0.2oC/decade, primarily 
due to fossil fuel 
emissions, heading for 
1.5oC by 2040.

Limiting warming to 1.5oC
requires net zero CO2

emissions from fossil 
fuels and industry by or 
before mid-century.

Other climate drivers and 
land-use change can 
affect peak warming by a 
few tenths of a degree: 
very useful IF fossil CO2

emissions are already 
approaching net zero.



To stop global warming…

• …we need to stop dumping fossil carbon dioxide into 
the atmosphere.

• And there are only two ways to stop dumping fossil 
carbon dioxide into the atmosphere:

➢ An effective global ban on fossil fuel extraction and use, or

➢ An alternative, safe and permanent means of disposing of CO2.



Putting a price on carbon will not stop global 
warming

Lignite mining in Anthochori, Greece, 2007



Nor can we rely on trees to offset fossil carbon 
emissions indefinitely

Fires in Brazil, a major 

recipient of carbon storage 

credits, 2019



Hoping renewables will simply out-compete fossil 
fuels is not a strategy

X



Imagining a ban on the extraction and use of fossil 
fuels: Cambridge’s “Absolute Zero” report

Allwood, J. et al, 2019: https://doi.org/10.17863/CAM.46075

https://doi.org/10.17863/CAM.46075


If we cannot ban fossil fuels or price them out of 
existence, we need to decarbonize fossil fuels

• Net decarbonization: one tonne of carbon dioxide is 
permanently disposed of (not in the atmosphere) for every 
tonne generated by fossil fuels or industry.

• It doesn’t have to be the same tonne: some carbon dioxide, 
such as aviation emissions, will need to be recaptured from 
the atmosphere (Tim Kruger’s talk). 

• The rate of disposal needs to account for any losses or any 
extra carbon dioxide generated in the disposal process.

• Storage must be effectively permanent over timescales of 
10,000+ years.



The simplest proven permanent option is 
geological storage

• Pure CO2 becomes liquid 
under very high pressure.

• Reinject into Earth’s crust 
under impermeable rock.

• Long-term behavior similar 
to natural oil and gas 
reserves.



In IPCC 1.5oC scenarios, we decarbonize fossil fuels 
by mid-century, but we don’t stop using them

Median 1.5oC-consistent 

scenario from the IPCC 

database

Black: Total CO2 produced 

from burning fossil fuels, 

industrial bio-energy & 

industrial processes

Blue: Net fossil fuel, industrial 

bio-energy and industrial 

process emissions



Another way of showing the IPCC 1.5oC scenarios:
smooth transition to 100% sequestration & beyond



A stylized scenario meeting the UK goal of net zero 
by 2050



A stylized scenario meeting the UK goal of net zero 
by 2050

*
A 10% sequestration requirement (“Carbon Takeback Obligation”) would 

cost less than the current UK carbon floor price.*



A stylized scenario meeting the UK goal of net zero 
by 2050

*

A 100% Carbon Takeback Obligation would add about 50p 

to a litre of petrol at current costs for direct air capture.*



A stylized scenario meeting the UK goal of net zero 
by 2050

*

A 100% Carbon Takeback Obligation would add about 50p 

to a litre of petrol at current costs for direct air capture.

See Amendment 34a of the Energy Bill, 2015

*



Some facts to remember

• Climate change is fixable.

• But we have to get on with it.

• We can’t ban fossil fuels, so we need to decarbonize 
fossil fuels, which means a safe and permanent means 
of disposing of the CO2 they generate.

• There is only one institution in the world with the 
engineering capability, the cashflow & the access to 
capital to decarbonize fossil fuels:

➢ The global fossil fuel industry.

• So how can we get them to do it?
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