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Strong growth in renewable energy
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Strong growth in renewable energy — zero reduction in fossil fuel energy!
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Example Europe (EU-27+NO+CH): Electricity generation up to 2050
Green Policy scenario
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Example Europe (EU-27+NO+CH): Electricity generation up to 2050
Green Policy scenario
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Variation management strategies required for maximizing
the value of wind and solar PV

Shifting Absorbing Complementing

Electricity = Electricity Electricity = Fuel and heat Fuel = Electricity

* Reduce curtailment * Reduce curtailment * Reduce peak power
and peak power * Fewer low cost events * More even costs on

» More even costs on yearly basis

diurnal basis
Batteries Power-to-heat Flexible thermal generation
Load shifting Electrofuels Reservoir hydropower

Pumped hydro Power to gas (hydrogen)

isolated container

Goransson, L., Johnsson, F. Wind Energy. 2018;1-18.
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No!
We cannot stay well below 2 degree warming without relying on biomass

 There i1s a tremendous amount of infrastructure for fossil fuels and

feedstocks

» Biomass can speed up the transition, allowing the use of part of this
Infrastructure over the transition period

* Biomass allows for important variation management — to complement
shifting and absorbing strategies

* Biomass 1s important for “hard-to-abate” sectors such as aviation and

shipping




