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Four emission pathways consistent with global 
warming of 1.5°C 

 



System transitions consistent with 1.5°C warming  

“Rapid, far-reaching and unprecedented changes in all 
systems….”  

• A range of technologies and behavioural changes 
 
• Renewables supply 70-85% of electricity in 2050 

• Coal declines steeply, ~zero in electricity by 2050 

• Deep emissions cuts in transport and buildings 

• Oil and especially gas persist longer – gas use rises by 
2050 in some pathways  

• Urban and infrastructure system transitions imply 
changes in land and urban planning practices 

Robert van Waarden / Aurora Photos 

• Transitions in global and regional land use in all pathways, 
but their scale depends on the mitigation portfolio 

Source: IPCC 



Humans have long harvested the sun and the weather to 
meet their needs 

Transportation 



Humans have long harvested the sun and the weather to 
meet their needs 

Industry 



Humans have long harvested the sun and the weather to 
meet their needs 

Information and communications  



But for long we have relied on “locked up sunlight” to 
fulfil our energy needs 



Energy is abundant- oil reserves 

Source: World Energy Council 



Energy is abundant- gas reserves 

Source: World Energy Council 



Energy is abundant- coal reserves 

Source: World Energy Council 



We have more than enough fossil fuel to 
exceed  global warming of 1.5°C 

Coal:  3260 Gigatonnes CO2 

Oil:    627 Gigatonnes CO2 

Gas:       446 Gigatonnes CO2 

 

=  4333 Gigatonnes CO2 

  

Remaining CO2 budget1 for 1.5°C warming:  

 770 gigatonnes @ 50% probability  

 570 gigatonnes @ 66% probability  

 
1 Based on global mean surface temperature 



Energy is abundant  
 
Fossil fuels are abundant 
 
Renewable energy is abundant  
 
 

we need to choose…… 



The costs of renewable energy are falling:  
Legacy of early R&D plus policy-induced deployment 

Source: IRENA 



Electricity is decarbonising:  
global wind capacity 

Source: IRENA 



Source: IRENA 

Electricity is decarbonising:  
global photovoltaic capacity 



Integrating renewables into power grids 

• Energy storage 
• Demand side interaction 
• More interconnection 
• Better weather forecasting 
 

Source: Electricity Insights UK 



But how can we use renewable energy for heat 
and transport? 

One way is to use more electricity! 



Other ways to “electrify” energy demand  

Heating buildings 
through the use of 
heat pumps  

 

 

Recycling steel with 
electric arc furnaces  



Or use renewables directly  
for transport and heat 



The power of the sun can accelerate  
energy access 



Low carbon investment expands in a low 
carbon world  

Note: This slide is derived from data underlying the IPCC 
1.5 °C report. These specific diagrams have not been 
approved by IPCC 



 

The sun and the weather  
don’t always have to be problems …. 

 
..they can be part  

of the answer  
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