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Anthropogenic activities



Atmospheric CO 2 record at 
Mauna Loa Observatory

Parts per million (ppm)
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Starting with 120 gallons of gasoline, gives a ton of carbon dioxide . . . . 
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20Sources and sinks of anthropogenic carbon (as CO 2)
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2020: 

Temperature anomaly
C̬, vs 20th Century Average

Temperature anomaly
C̬, vs 1850 -1900 



A worrying long -term trend of ~0.2 C̬ per decade

Temperature anomaly
C̬, vs 20th Century Average

Temperature anomaly
C̬, vs 1850 -1900 
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The external landscape is changing rapidly
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Some things never seem to change - 100 years of progress?
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Not all technology pathways 
have been a success
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Why scenarios?



What might COVID -19 mean  for 
the world in the coming years?
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The Energy Transformation Scenarios
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Energy needs will grow, and the system decarbonises

Pace of decarbonisation

2020

2100



Sky 1.5
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2100 global average surface
temperature rise vs. 1850 -1900 
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ALL THREE PATHWAYS DECARBONISE: THE ISSUE IS SPEED



The world will become much more energy -efficient, 
but energy consumption will still grow

Â

Â

Â

Â

Â

World trends
Index (2000 = 100)

Link

https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics


Renewable electricity demand grows rapidly in all scenarios, 
increasing power generation by up to four times by 2100

Electricity from renewables and non -renewables
EJ/year

Link

https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics
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All scenarios see expansion of the electricity system and 
electrification of energy services, but it is very rapid in Sky 1.5

Share of electricity in final energy



Oil demand will peak in the next two decades, 
then decline as it is replaced by electricity and biofuels

Liquid fuels demand
EJ/year

Link

https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics


Gaseous fuels will remain important for longer as they 
are decarbonised with hydrogen and biomethane

Gaseous fuels demand
EJ/year

Link

https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics


Achieving net -zero CO 2 emissions between 
the 2050s and into the next century

https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics


Both technological and natural sinks 
will be critical to achieving 1.5 C̬

Energy -related emissions captured by CCS
Gt CO 2/year Gt CO 2/year

CO2 removal using nature 



Bioenergy with CCS has an important role to play

Energy 
products

CO2

CO2
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