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• Access to model results and ability to modify its
assumptions (within plausible boundaries).
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Objectives

• New energy model for non‐experts to support
European and National decarbonisation plans.

• Access to model results and ability to modify its
assumptions (within plausible boundaries).

• Explore the option space for decarbonisation
across sectors and associated impacts.

• Promote the transparency via model co‐design
with sectoral experts, open‐source and detailed
documentation.
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EUCalc‐model
(granular, multi‐sector, 29 countries)

The framework
(co‐creation,  stakeholder, open‐source)

Transition Pathway Explorer
(user‐centric web‐interface)

From idea to final product

User



The EUCalc model



Defining features of the EUCalc 

• No optimization
• Levers & ambition levels
• Consultation workshops
• Open source/transparent
• Transboundary

• The EUCalc is a simulationmodel.
• Bounded by physical limits, current policy outlook and best system knowledge.
• The user is the “optimizer”.

Luderer, et al. Climatic Change 2012 EUCalc Reference scenario



Defining features of the EUCalc

• No optimization
• Levers & ambition levels
• Consultation workshops
• Open source/transparent
• Transboundary

CO2

Sector
Sector

1

4

3
2

Historical trends

Transformational

Very ambitious

Not reaching full potential



Defining features of the EUCalc 

Motivated expert

Consultation workshop on lifestyles (Brighton 2017) • No optimization
• Levers & ambition levels
• Consultation workshops
• Open source/transparent
• Transboundary

170+ participants in  9 consultation  workshops

+1000 stakeholders mapped
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Defining features of the EUCalc 

• No optimization
• Levers & ambition levels
• Consultation workshops
• Open source/transparent
• Transboundary

• EUCalc outputs from pre‐defined scenarios (consistency)
• Interfaced to GTAP via aggregation
• Constitute in effect a “European” perturbation to the world
• Perturbation resolved by GTAP
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The Transition Pathway Explorer 
(TPE)
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The Transition Pathway Explorer 
(TPE)

Demonstration
http://tool.european‐calculator.eu



Decarbonization of the building sector

• Renovation rate is 3% p.a. 
• Demolition rate is 1% p.a. 
• 30% of the renovations are medium and 70% deep.
• 30% of new buildings are medium efficient, 

70% are highly‐efficient. 



Decarbonization of the building sector

• Renovation rate is 3% p.a. 
• Demolition rate is 1% p.a. 
• 30% of the renovations are medium and 70% deep.
• 30% of new buildings are medium efficient, 

70% are highly‐efficient. 

• Fossil fuel phase‐out for heat : gas ‐95%; coal ‐95%; 
oil ‐95% in 2050. 

• Substitution by heat pumps (60%), biomass (20%), 
solar (12%), geothermal (4%),  biogas (2%), and 
biofuel (2%).



Electrification of transport

• Electrification of transport without shift to renewables leads to rebound
emissions in power (even with coal phase‐out by 2030).

• Decarbonisation pathways need to be defined as concerted across sectors.



Electrification of transport

• “Downstream” implication on minerals by
scaling‐up renewable energy.

• Very‐high but isolated ambition increases
the chances of rebound effects.



More than materials and emissions

2050 
(EUREF) 2050 (Ambitious)

‐45% ‐64%

Reductions of excess deaths in due to PM2.5 
compared to 2015

Still to come:
• Employment
• Transboundary effects
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Agriculture GHG savings from 
changing diets in Austria

5.9 Mt under dietary shift

8.1 Mt under agriculture intensification
9.2 Mt in 2015 

4.1 Mt if domestic food products declines  

• Intensification of agriculture alone does not lead to significant reduction of
GHG emissions from agriculture.
• Nor does a strategy focusing only in agroecology.

• Only with dietary shifts you make agricultural a relevant sector for mitigation.

8.8 Mt under agro‐ecology aproach



The role of changing lifestyles

GHG budget for EU to stay 
below 1.5 degrees.

GHG emissions from 
the EU until 2050.

Scenario of maximum technological ambition without changes in Lifestyles



GHG emissions from 
the EU until 2050.

Scenario of maximum technological ambition with changes in Lifestyles

GHG budget for EU to stay 
below 1.5 degrees.

The role of changing lifestyles



The role of changing lifestyles

• Changes in lifestyles are crucial but not sufficient for reaching net‐zero.

• They are complementary in easing some of the technological efforts needed
but not a solution in itself.
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Thank you!

Luís Costa
Potsdam Institute for Climate Impact Research (PIK)
RD2: Climate resilience/Urban transformations

Email: carvalho@pik‐potsdam.de
EUCalculator project: http://www.european‐calculator.eu
Transition Pathway Explorer: http://tool.european‐calculator.eu


