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• Historical emissions: Is the curve bending?

• Pledges & promises: Where will we be in 2030?

• Getting to net zero: Is there a free lunch?

• Fossil fuel contractions across scenarios
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Emission trends to 2021 and thoughts on 2022…

Is the curve bending? 



Global fossil CO2 emissions up 60% since 1990, ~3% since the Paris Agreement in 2015, decade trend is upwards

Estimates for 2020 and 2021 are preliminary.
Source: Global Carbon Budget (2021)

Global Fossil CO2 Emissions

http://www.globalcarbonproject.org/carbonbudget/


‘Post-COVID’ gas is back on trend, coal had a significant rebound (many regions) continuing decadal see-saw
Oil use remains supressed. If oil use rebounds, as expected, emissions will rise in 2022 unless coal has a big drop.

Source: Global Carbon Budget (2021)

Emissions by fossil fuel

http://www.globalcarbonproject.org/carbonbudget/


Oil is expected to continue to recover over the next few years: if oil recovers, emissions likely to rise…
Assumptions: coal flat (IEA Coal Report 2021), oil up 4% (EIA STEO), and gas & cement continue on trend!

Source: Global Carbon Budget (2021); own calculations

Thoughts on 2022…

http://www.globalcarbonproject.org/carbonbudget/


Measured in terms of 2100 temperature outcomes…

Where will we be in 2030?



Data: IEA WEO 2021

IEA World Energy Outlook 2021

https://www.iea.org/reports/world-energy-outlook-2021


There is a ‘tradition’ to extend 2030 emission estimates into 2100 temperature outcomes, with high precision! 
There has been progress (warming outcomes getting lower), because of data, methods, and also some policy…

Source: Carbon Brief (2021)

Progress in 2030 measured in 2100!

https://www.carbonbrief.org/analysis-do-cop26-promises-keep-global-warming-below-2c


The headlines “current policies give 2.7C in 2100” hide much of the uncertainty and choices.
Emissions are more sensitive to the choice of integrated assessment model than to the assumed mitigation effort!

Source: Sognnaes et al (2021)

Uncertainty is much larger (obviously)

https://www.nature.com/articles/s41558-021-01206-3


Is there a free lunch?

Getting to net zero emissions



Many scenarios consistent with 1.5°C (with no or low temperature overshoot) reach net-zero emissions ~2050

Data: IEA NZE2050; IAMC 1.5°C Scenario Explorer (hosted by IIASA)

Net Fossil CO2 emissions

https://www.iea.org/reports/net-zero-by-2050
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/


Net emissions
=

Emissions (e.g., fossil fuels)
+

Removals (e.g., direct air capture)

afforestation not shown here



Many scenarios depend on Bioenergy with Carbon Capture & Storage (BECCS) for carbon dioxide removal

Data: IEA NZE2050; IAMC 1.5°C Scenario Explorer (hosted by IIASA)

Carbon Dioxide Removal (BECCS)

https://www.iea.org/reports/net-zero-by-2050
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/


Very few scenarios currently use DACCS, though the potential is significant & focus is increasing

Data: IEA NZE2050; IAMC 1.5°C Scenario Explorer (hosted by IIASA)

Carbon Dioxide Removal (DACCS)

https://www.iea.org/reports/net-zero-by-2050
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/


Emissions (e.g., fossil fuels)
=

Net emissions
–

Removals (e.g., direct air capture)

afforestation not shown here



Net emissions = (residual) emissions + removals
The use of carbon dioxide removal means that fossil CO2 emissions do not need to go to zero

Data: IEA NZE2050; IAMC 1.5°C Scenario Explorer (hosted by IIASA)

Residual fossil CO2 emissions

https://www.iea.org/reports/net-zero-by-2050
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/


Fossil fuel decline (via IEA)



Data: IEA WEO 2021

IEA World Energy Outlook 2021

https://www.iea.org/reports/world-energy-outlook-2021


For Net Zero Emissions 2050, fossil CO2 emissions go close to zero (and removals grow).
But does fossil fuel use fall the same amount?

Data: IEA WEO 2021

Fossil CO2 emissions in 2050

https://www.iea.org/reports/world-energy-outlook-2021


The fossil fuel use may be more than implied by CO2 emissions because of non-energy use (oil) and CCS (coal, gas)

Data: IEA WEO 2021

Fossil fuel use in 2050

https://www.iea.org/reports/world-energy-outlook-2021


In Net Zero Emissions 2050, there is virtually no unabated coal in 2050.
The level of CCS is similar in each of the mitigation scenarios.

Data: IEA WEO 2021

How much CCS on coal?

https://www.iea.org/reports/world-energy-outlook-2021


The use of oil for non-energy purposes is similar across all scenarios. In NZE2050, almost no oil for energy in 2050!
The non-energy use may later be combusted, e.g., as plastic in waste incineration… 

Data: IEA WEO 2021

How much does oil use decline?

https://www.iea.org/reports/world-energy-outlook-2021


Gas use is the highest of the fossil fuels in 2050, but most uses CCS.
The level of CCS is grows with the stringency of mitigation.

Data: IEA WEO 2021

How much CCS on gas?

https://www.iea.org/reports/world-energy-outlook-2021


Was COVID a free lunch to net zero?



There is little evidence CO2 emissions will drop in the next few years, certainly not in line with 50% by 2030.

Data: IAMC 1.5°C Scenario Explorer (hosted by IIASA)

COVID increasing looks like a blip

https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/


The climate problem is solved when 
everyone 

stops burning fossil fuels
(& stops cutting down forests)
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