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Industrial learning by experience

Prof. Clas-Otto Wene, Chalmers 
Univ. of Technology, 2000
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Global solar 
PV capacity 
1996-2020

Data: BP statistical review 2020, Bloomberg for 2020
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Solar PV-
capacity 
leading 

countries. 
1996-2020
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Crude oil price, USD/bbl
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Crude oil price, USD/bbl
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Growing 
markets for 

electric 
vehicles
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Approx. 3 tons 
of CO2 emitted 

per ton coal 
oxidised. 

To reach 175 
USD/ton 

requires a 
CO2-tax of 
(175-75)/3 ≈ 

33 USD/ton ≈ 
27 € /ton <  

ETS 44 €/ton



Along the way to sustainable energy 
• Fuel to produce electricity : Electricity price ≈ fuel price * 3


• Electricity substitutes fuel : Electricity price ≈  fuel price


• Electricity -> fuel : Electricity price < fuel price


• Market growth and learning curves


• Capital cost opportunities


• Power balancing

Biofuels will still be important – 
while biomass will not be 
oversubscribed

Biofuels will still be important – 
while biomass will not be 
oversubscribed

Re-use of CO2 for liquid electro 
fuels possible



US electricity generation 2020-2019 
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German Electricity 2020-2010
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India, electricity generation 2020 - 2019
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Japan Electricity 2020-2019
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Japan Electricity 2020-2016
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Data: BP statistical review 2020

Fossil Share of Global Electricity generation 1985-2019
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