
How the world agreed on 
Net Zero Myles Allen

Frank Jackson Professor of the Environment, 
Gresham College

Professor of Geosystem Science, School of 
Geography and the Environment & 

Department of Physics,                        
University of Oxford

23rd May 2023

by not agreeing on what it actually means 



Fossil fuel CO2 emissions



2009: we worked out what needed to be done



2015: The Paris Agreement



The Paris Agreement committed the world to halt 
global warming within a generation…

1¼oC now, 
warming at ¼oC 
per decade

20 years to halt 
warming for 
1.5oC

50 years to halt 
warming for 
<2oC Source: IPCC



…and asked the IPCC to work out what it would take



2018: The IPCC Special Report on 1.5oC

“Reaching and sustaining net-zero global 
anthropogenic CO2 emissions and declining 
net non-CO2 radiative forcing would halt 
anthropogenic global warming on multi-
decadal timescales (high confidence).” 



Halting warming requires (approximately) net zero 
global CO2 emissions AND declining methane emissions

Source: IPCC



So is it all sorted?



You’d like to think so…
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Quick recap on our coupled Gresham climate-
carbon-cycle model

Stabilizing atmospheric CO2 concentrations

Allows emissions to continue But temperatures keep rising



Quick recap on our coupled Gresham climate-
carbon-cycle model

Requires declining atmospheric CO2 concentrations

And net zero CO2 emissions Stabilising temperatures



Human activity and the global carbon cycle



How the flows of carbon dioxide add up

Fossil fuels and industrial activity

Direct land-use & agriculture

Atmospheric increase

Passive uptake by the biosphere

Passive uptake by the oceans

Hatching indicates uptake due to 
historical cumulative emissions



Immediate net zero using UNFCCC accounting rules

Fossil fuels and industrial activity

Direct land-use & agriculture

Nature-based solutions

Passive uptake by the biosphere

Passive uptake by the oceans

Hatching indicates uptake due to 
historical cumulative emissions



What it takes to stabilize atmospheric CO2 concentrations

Food production and 
earth system feedbacks



What it takes to stop global warming

Engineered 
removals



What happens when you forget to specify the 
question



We need to stop fossil fuels from causing global 
warming



We need to stop fossil fuels from causing global 
warming – before the world stops using fossil fuels

“Fossil elimination” 
1.5oC scenarios 
require either

immediate ~30% 
reduction in primary 
energy demand or 

implausible levels 
of bioenergy 
production in future

UK CCC 
2019 from 
IPCC 
database



We need to stop fossil fuels from causing global 
warming – before the world stops using fossil fuels
• “In a pragmatic, just and well-

managed energy transition, we 
must be laser focused on phasing 
out fossil fuel emissions, while 
phasing up viable, affordable zero-
carbon alternatives.” COP28 
President Sultan Al Jaber



We need to stop fossil fuels from causing global 
warming – before the world stops using fossil fuels

• The Stone Age didn’t end because we ran out of stones.
• The Oil Age won’t end because we run out of oil.
• Global Warming must end before we stop using fossil fuels.



Largely by being vague on what it 
actually means: but this is dangerous.

23rd May 2023

Allowed current definitions 
won’t stop global warming. 

They must include 
Geological Net Zero

How the world agreed on 
Net Zero


