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Deep emission reductions through electrification

Reduce emissions by > 50% 

using off-the-shelf

technologies:
➢ Solar PV

➢ Wind

➢ HVDC/HVAC

➢ Pumped hydro energy 

storage

➢ Batteries

➢ Demand management

➢ Electric vehicles

➢ Heat pumps

Renewables + 

Storage + 

Transmission

Electric 

vehicles

Heat 

pumps

Difficult 

parts!



Electrification of land transport

• All modes of land transport, 100% electrification

• Historical traveling patterns

• Various charging regimes (unregulated vs utility-controlled)
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Electrification of low temperature heating
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Replaced by electric 

cooking appliances 

(electric cooktops, 

electric ovens)

Replaced by air-source 

heat pumps (ASHP)



Electrification of low temperature heating
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• Same amount of heat required (per annum) as today

• Cooking and water heating: historical usage patterns

• Space heating: heater turns on when ambient 

temperature < base temperature, heating load ∝ ΔT



Estimated load profile (unregulated)
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Flexible load 

67% 2% 2% 1% 13% 13%



Estimated load profile (controlled)
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Daytime charging Night charging



Initial results (100% renewable electricity 

+ electrified land transport)
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Summary

100% electrified land transport and low temperature 

heating would:
– Reduce emissions by over 50% (coupled with 100% renewable electricity)

– Increase electricity demand by around 50% (land transport 40% + heating 10%)

– Result in only a small increase in LCOE – still competitive with fossil fuel 

generation

– Introduce a large fraction of flexible load (active demand management)

Includes only off-the-shelf technologies that are widely used today! 

- An reliable upper bound of the costs
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More…
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