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Introduction

Fit for 55 package, "-55% reduction in emissions by 2030, reforms in EU ETS include 
maritime and aviation sector (green fuels), revised LULUCF regulation, VRE 

expansion, energy efficiency and focus on hydrogen"

REPowerEU Plan, "energy saving initiatives, investments in renewables, diversifying 
the energy supplies"

IPCC WGR AR6 report, "the world is currently not on track to meet either 1.5C° or 
2C° climate target"

Short-term

Short-term

Problem

Primary Focus Areas

VRE expansion
Energy efficiency

Sectoral integration
EU ETS
E-fuels

Security of supply

Something Missing(?)

Energy Sufficiency

EU Energy roadmap for 2050, "primary focus areas are climate neutral economies, 
VRE expansion, energy efficiency and sectoral integration"

Long-term
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Introduction
Energy sufficiency, efficiency and clean techs are complementary!

Adapted from B. Best, Suffizienz in deutschen Energiescenarien, 2021
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CLEVER EU SCENARIO

2050

CLEVER Scenario

Image credentials: Clever – A Collaborative Low Energy Vision for the European Region – Final Report, June 2023

500-550 GtCO2 (Global 
carbon budget)

EU share = 26-28 GTCO2

Per capita approach, 
corresponding to 5.1% of 

global emissions (2020-2050)

10,000-15000 pkm/cap/year

270-680 kWh/cap/year
(Domestic hot water)

400-700 kWh/cap/year
(Specific electricity)
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CLEVER SUFFICIENCY AND EFFICIENCY ASSUMPTIONS (BE)

CLEVER Scenario
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PyPSA-Eur

Image credentials: PyPSA-EUR
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Methodology

Image credentials: PyPSA-EUR

How to simulate the effect of energy sufficiency measures in a well-established integrated energy system 
model with an hourly time resolution?
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BAU Suff NO_CDR

Year 2030 2040 2050 2030 2040 2050 2030 2040 2050

Scenario

--- ---
No CCS + process 

emissions CC
Technology 
Constraints

Myopic Myopic MyopicSimultion Type

EU25 + UK +Norway + 
Switzerland

Spatial Scale
EU25 + UK +Norway + 

Switzerland
EU25 + UK +Norway + 

Switzerland

6H timestep/ 1 yearTemporal Scale 6H timestep/ 1 year 6H timestep/ 1 year

JRC-IDEES/ Eurostat CLEVER CLEVERDemand Data

Scenario configuration
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Total Sectoral Demands
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Grid + Technology Expansion (BAU)
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Grid + Technology Expansion (Suff)
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Total System Costs
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Conclusions
• It is feasible to reach climate neutrality, in line with the 1.5°C objective, without CCS and new 

investments in nuclear

• Energy sufficiency significantly decreases the required investments in infrastructure

• However, even in the sufficiency scenario grid extension is required

• H2 still plays a significant role as energy vector, albeit lower than in the BAU scenario

• Sufficiency hypotheses are realistic but require behavioral changes on individual and societal 

level

• 100% energy independence is achieved for the 28 considered countries

• Source code and data are released with open licenses for the sake of transparency and 

reproducibility

             https://github.com/UmairTareen/pypsa-eur
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Thank you
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