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KEY FACTORS FOR COMPETITIVE E-CHEMICALS
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1. Low-carbon and low-cost electricity

2. Technologies and infrastructure to manage renewables variability

3. Sustainable, low-cost carbon



Low-carbon and low-cost electricity
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➢ Three locations: Southern Italy | Northern Germany | Egypt

➢ Two cost scenarios: short-term | long-term

➢ Different constraints on infrastructure availability:

➢ No constraints (flexible e-methanol plant, low-cost H2 storage available, local CO2 storage available)

➢ No low-cost H2 storage in caverns (only high-cost storage in pressure vessels)

➢ No local CO2 storage (i.e. inflexible e-methanol plant, for a continuous CO2 supply)



Low-carbon and low-cost electricity
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Low-carbon and low-cost electricity
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ITALY GERMANY

EGYPT



Low-carbon and low-cost electricity
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It’s not just a matter of technical renewable energy potential.
Land availability, population density and social acceptance matter too.



SUSTAINABLE, LOW-COST CARBON
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• Carbon cost matters: 

➢ from a concentrated source: 150 €/tCO2 → ≈ 210 €/tMeOH

➢ from air: 500 €/tCO2 → ≈ 700 €/tMeOH

• Carbon origin matters: climate-neutral carbon → premium price product

• Chemical energy matters: biomass supplies both renewable carbon and chemical energy



Bio-/e-chemicals
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Bio-/e-chemicals
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Methanol mode

Power mode

https://www.bebop-project.eu/

https://www.bebop-project.eu/
https://www.bebop-project.eu/
https://www.bebop-project.eu/


Bio-/e-chemicals
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Syngas electrolysis 
(BeBOP process)

Low-temperature 
electrolysis



Bio-/e-chemicals
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Bio-/e-chemicals
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TAKEAWAYS
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➢Geography matters in different ways (energy cost, carbon availability, carbon origin, WACC)

➢ Despite the scarcity of solar energy, Nordic countries are very well positioned for the production of 

(bio-)/e-chemicals

➢ Flexible bio-/e-fuel processes are valuable in the energy system

➢ Bio/e-fuel production and bio-CCS can compete for biogenic carbon 
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