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Objective

To understand the range of new technologies and behavioral changes that could

contribute to an economy with net-zero greenhouse gas emissions by 2050 at

European level.

Outline:

❖ Presentation of results on Switzerland using GEMINI-E3 outputs

❖ Presentation of results for the year 2050 coming from Paris-Reinforce runs where

deep decarbonization pathways is implemented in EU: -80% reduction / 1990 levels

and compare them with results from the Swiss Energy Perspectives+

❖ Discuss:

❖Technologies to shift from deep decarbonization to zero emissions (i.e. game

changing innovations)

❖ Non-technological innovations for significant reduction (behavioral, societal,

etc)
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Deep decarbonization in Switzerland: insights from GEMINI-E3 model

Figures based on the 1st Swiss Energy Modeling Platform and the 1 ton of CO2 per

capita scenario (=85% reduction by 2050 relative to 1990 levels) for Switzerland

See: Multi-model comparison of Swiss decarbonization scenarios, F. Landis, A. Marcucci, S. Raush, R. Kannan & L.

Bretschger. Swiss Journal of Economics and Statistics, 2019.

The remaining 1 ton of CO2 per capita in GEMINI-E3
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Strengthen the climate ambition in the short term 

EU climate ambition from 40% to 55% in 2030 (ETS: -65%, non-ETS: -40%)

Do we have to increase Swiss climate ambition ? (from 50% to XX%)
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From Deep to Full decarbonization, lessons from GEMINI-E3

The remaining 1 ton of CO2 per capita in 2050
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The remaining 1 ton of CO2: Elon’s point of view

❖ Backstop technologies
❖ Not new in GREEN model (1992): carbon-based backstop fuel, 

carbon-free backstop fuel, backstop electric option
❖ Game changing innovations

• Power to X 
• CCS
• BECCS
• Direct Air Capture

❖ IEA, today :Net Zero Roadmap
“in 2050, almost half the reductions come from technologies 
that are currently only at the demonstration or prototype phase”
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The remaining 1 ton of CO2: Greta’s point of view

❖ Changing preferences

❖ Dietary change
❖ Transport mode switching
❖ Degrowth

❖ Do we have to integrate them into our scenarios and how ?
❖ Covid-19 and structural effects on energy demand
❖ IEA today: “By 2050, global energy demand is 8% smaller 

than today”, behavioral change = 10% by 2050 
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PARIS-REINFORCE: The remaining CO2 emissions in 2050
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➢ Two hard spots: 

Transportation and Buildings

➢ Industry no common 

agreement among models 

➢ Energy supply: less 

challenging with potential 

negative emissions

Which parts of the European emissions are particularly difficult to eliminate ?
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Transportation 

❖ Oil remains a key fuel for transportation

❖ Strong penetration of e-mobility

❖ No agreement on biofuels

❖ Alternative fuels in some models: Hydrogen and synthetic fuel

Swiss Energy Perspectives 2050+ 
(scenario Zero basis)
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Buildings

❖ Penetration of electricity for heating

❖ Gas remain significant

Swiss Energy Perspectives 2050+ 
Two main energy carriers
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Industry

❖ A diversified energy mix

❖ Where fossil energy remains significant

Swiss Energy Perspectives 2050+ 
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Thank you!

S i g i t P e r d a n a :  s i g i t . p e r d a n a @ e p f l . c h

M a r c  V i e l l e :  m a r c . v i e l l e @ e p f l . c h

TIME FOR QUESTIONS & DISCUSSION
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