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Energy at heart of transition 

• Energy transition for decarbonization 

• Socially and economically highly relevant 

• good and open planning of transition

(Hearn, 2015)

(Hearn, 2015)
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Energy at heart of transition 

• Renewable Energies are key for decarbonization 

• Economic relevance – capital intensive 

• Social relevance – regional impacts

Graphics: 3gemeinden1ziel.at and (Neukirch, 2020)Graphics: 3gemeinden1ziel.at and (Neukirch, 2020)

3gemeinden1ziel.at and (Neukirch, 2020)

→ Careful and transparent planning
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http://3gemeinden1ziel.at
http://3gemeinden1ziel.at


National energy system planning need for detail

• Multi-regional scale

o Technology roadmaps

o renewable carrier usage

o International collaboration

Multi-regional ESM
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National energy system planning need for detail

• Multi-regional scale

o Technology roadmaps

o renewable carrier usage

o International collaboration

• (Sub-) national scale

o Infrastructure needs

o Generation regionalization

Multi-regional ESM

National ESM
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International optimization national sovereignty

7

Ignoring national 
sovereignty

→ Non-realistic 
optimization results



Nationally tailored Energy System Models

National Energy System Modelling in international context

spatial 

resolution
national policies

national data 

and studies

regional 

characteristics

→ Preserving national planning context ...
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Nationally tailored Energy System Models

National Energy System Modelling in international context

spatial 

resolution
national policies

national data 

and studies

regional 

characteristics

Dynamic international 

network and flows

Model validation on 

respective country

international policy 

goals

… while enabling international coordination

→ Preserving national planning context ...
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PyPSA-AT nationally tailored ESM for Austria

• Open source and open data

• Nationally tailored to Austria

PyPSA-AT

PyPSA-DE

PyPSA-EUR
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https://github.com/

aggm-ag/pypsa-at



PyPSA-AT nationally tailored ESM for Austria

• Open source and open data

• Nationally tailored to Austria

PyPSA-AT

PyPSA-DE

PyPSA-EUR
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PyPSA-AT nationally tailored ESM for Austria

• Open source and open data

• Nationally tailored to Austria
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→ brownfield-data

→ policy goals (constraints)

→ local potential studies

→ infrastructure specifics



PyPSA-AT nationally tailored ESM for Austria

Common 

definition of 

variables

Eurostat Energy Balance Model outputs (eg. PyPSA-AT)

• Model Validation: Eurostat Energy Balance
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PyPSA-AT model validation (validation year 2020)

• Oil, gas, coal, electricity in brownfield with 2020
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Sum up to take away

• International Context highly relevant in (national) energy 
system planning

• Nationally tailored Energy System Models

• PyPSA-AT - nationally tailored ESM for Austria
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https://github.com/

aggm-ag/pypsa-at



Thank you!

www.linkedin.com/company/cross-sec-2040/
https://www.linkedin.com/in/max-nutz/

bsky.app/profile/cross-sec.bsky.social
https://bsky.app/profile/maxnutz.bsky.social

www.netzero2040.at/cross-sec
https://github.com/maxnutz | max.nutz@boku.ac.at

doi: 10.5281/zenodo.19825430



Resources used directly in presentation

• Hearn, M., 2015. The world’s fossil fuel use and emissions [WWW 
Document]. Real World Visuals. URL 
https://www.realworldvisuals.com/cv-projects/the-worlds-fossil-fuel-
use-and-emissions (accessed 4.6.26).

• Neukirch, M., 2020. Grinding the grid: Contextualizing protest 
networks against energy transmission projects in Southern 
Germany. Energy Research & Social Science 69, 101585. 
https://doi.org/10.1016/j.erss.2020.101585

• Hörsch, J., Hofmann, F., Schlachtberger, D., Brown, T., 2018. 
PyPSA-Eur: An Open Optimisation Model of the European 
Transmission System. Energy Strategy Reviews 22, 207–215. 
https://doi.org/10.1016/j.esr.2018.08.012
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https://www.realworldvisuals.com/cv-projects/the-worlds-fossil-fuel-use-and-emissions
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Sector coupling in PyPSA-AT

(Hörsch et al., 2018)
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PyPSA-AT adaptations

• integration of brownfield-data

• policy goals as constraints

• Integrate local potential studies

• Account for infrastructure
specifics

• National constraints

• Nation-specific network 
evaluations
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