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For today

• Current targets and the needed transformation of the electricity sector

• Expected progress for now

• Implications for thermal energy storage
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Net-zero carbon emission targets

Electricity sector 
needs to 
decarbonize first 
to allow other 
sectors to 
decarbonize
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70% emissions reduction in the European electricity sector by 2035 (1)
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4Source: Sasse & Trutnevyte (2023) Nature Communications

(~continuation 
of today)

(70% emissions 
reduction)
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70% emissions reduction in the European electricity sector by 2035 (2)
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Certain technologies
Cost competitiveness, growing markets, decreasing 
risk, modular and hence easier projects etc.

70% emissions reduction in the European electricity sector by 2035 (2)
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Certain technologies
Cost competitiveness, growing markets, decreasing 
risk, modular and hence easier projects etc.

Declining technologies
Declining markets and supply chains, ever increasing 
transition risk, high complexity of nuclear projects 
etc.

70% emissions reduction in the European electricity sector by 2035 (2)
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Certain technologies
Cost competitiveness, growing markets, decreasing 
risk, modular and hence easier projects etc.

Declining technologies
Declining markets and supply chains, ever increasing 
transition risk, high complexity of nuclear projects 
etc.

✱Optional technologies
Good low-carbon technologies with limited market 
potential (e.g. geothermal) or some risk/uncertainty 
(hydrogen) 
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70% emissions reduction in the European electricity sector by 2035 (2)
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Source: Renewable Energy Outlook 2024, 

Heinisch et al. (2023) Applied Energy

Assumed demand: 
8.5 TWh heat pumps + 
5.0 TWh EVs + 47.7 TWh 
other = 61.2 TWh

Note: Electricity 
interconnection with 
neighbouring countries 
remains key!

35 TWh new renewable electricity in Switzerland by 2035 (1)
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35 TWh new renewable electricity in Switzerland by 2035 (2)
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Expected progress in Europe (1)

Solar PV in Germany

Source: Zielonka and Trutnevyte (2025) 

iScience, Zielonka et al. (2023) PNAS Nexus
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Expected progress in Europe (2)

Solar PV

Source: Zielonka and Trutnevyte (2025) 

iScience, Zielonka et al. (2023) PNAS Nexus
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Expected progress in Europe (3)

Wind power

Source: Zielonka and Trutnevyte (2025) 

iScience, Zielonka et al. (2023) PNAS Nexus
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Expected progress in Europe (4)

Heat pumps

Source: Zielonka and Trutnevyte (2025) 

iScience, Zielonka et al. (2023) PNAS Nexus
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() Prognos et al. 2020

(•) Consentec et al. 2022 

(*) Verband 

Schweizerischer 

Elektrizitätsunternehmen 
(VSE) 2022

Source: Zielonka et al. (2023) PNAS Nexus

2021 2022 2023

Solar PV projections with data until…

Expected progress in Switzerland in more detail (1)
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Expected progress in Switzerland in more detail (2)

() Prognos et al. 2020

(•) Consentec et al. 2022 

(*) Verband 

Schweizerischer 

Elektrizitätsunternehmen 
(VSE) 2022

Solar PV Heat pumps

Source: Zielonka et al. 
(2023) PNAS Nexus

12 GW // ~ 12 TWh in 2035

REO: >25 TWh

570’000 buildings // ~ 5 TWh in 2035

REO: 8.5 TWh
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The potential role of hydrogen
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The potential role of hydrogen

Source: Wallinger et al. (submitted) International Journal of Hydrogen Energy



RENEWABLE ENERGY SYSTEMS

21

The potential role of hydrogen

Source: Wallinger et al. (submitted) International Journal of Hydrogen Energy
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Implications for thermal energy storage

• For reaching net-zero emissions target, complete transition to zero-carbon electricity is 
needed to decarbonize the other sectors through electrification

• Heat pump uptake needs to be sped up in many European countries and thermal 
energy storage facilitates the adoption of heat pumps

• Heat pump uptake is nonetheless progressing. Increasing electricity demand for 
heating will contribute to the winter electricity gap

• Solar PV and wind power are the key technologies to deliver electricity sector 
transformation and they can complete each other to close the winter gap

• Insufficient progress contributes to winter electricity gap
• While solar PV uptake is progressing in many European countries, wind power is 

lagging behind, amplifying the winter electricity gap
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Implications for thermal energy storage

• For reaching net-zero emissions target, complete transition to zero-carbon electricity is 
needed to decarbonize the other sectors through electrification

• Heat pump uptake needs to be sped up in many European countries and thermal 
energy storage facilitates the adoption of heat pumps

• Heat pump uptake is nonetheless progressing. Increasing electricity demand for 
heating will contribute to the winter electricity gap

• Solar PV and wind power are the key technologies to deliver electricity sector 
transformation and they complement each other to close the winter gap

• Insufficient progress contributes to winter electricity gap
• While solar PV uptake is progressing in many European countries, wind power is 

lagging behind, amplifying the winter electricity gap
• The potential role of hydrogen for seasonal electricity storage for now appears limited 

in Switzerland
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Get in touch with 
questions and 
comments!

Evelina Trutnevyte
University of Geneva

evelina.trutnevyte@unige.ch

@trutnevyte.bsky.social

@unigeenergy.bsky.social

@sweet-edge.bsky.social
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Expected progress in Europe (5)

Battery electric vehicles

Source: Zielonka and Trutnevyte (2025) 

iScience, Zielonka et al. (2023) PNAS Nexus
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Expected progress in Switzerland in more detail (2)

() Prognos et al. 2020

(•) Consentec et al. 2022 

(*) Verband 

Schweizerischer 

Elektrizitätsunternehmen 
(VSE) 2022

Solar PV Heat pumps Battery electric vehicles

Source: Zielonka et al. 
(2023) PNAS Nexus

12 GW // ~ 12 TWh in 2035

REO: >25 TWh

570’000 buildings // ~ 5 TWh in 2035

REO: 8.5 TWh

725’000 BEVs // ~ 3 TWh in 2035

REO: 5.0 TWh
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Heat pump projections trained until…

Source: Prognos AG et al. (2020), Consentec GmbH et al. (2022), VSE (2022), Zielonka et al. (2023)

2021 2022 2023
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