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Representation of societal and political factors
in long-term energy system scenarios



Long-term energy system scenarios

• Insights into potential transformation pathways

• Input for political and societal discussions, but also 
for scientific research

• Scenarios derived from energy system models, often 
seeking a cost-efficient system design under a variety 
of boundary conditions (technical constraints, 
emission budget, land availability,…)
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Energy system model results matter!
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[Süsser et al. 2021, Model-based policymaking or policy-based modelling? How energy models and energy policy interact]



Learning from scenarios

• Synthesis and comparison of different scenarios allows to identify 
consensus and no-regret options, trade-offs between different 
options, influence of different contextual assumptions
➢NFDI4Energy Use Case: Long term energy system scenarios, society and 

energy politics

• Scenarios provide stylized representation of possible futures
➢NFDI4Energy Task Area Integrating Society and Policy in Energy Research
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Scenario comparisons
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[Ariadne 2022, Vergleich der „Big 5“ Klimaneutralitätsszenarien]



Scenario bundles (SIROP project)

20.02.2024
Representation of societal and political factors in long-term 

energy system scenarios
6



Scenario bundles (SIROP project)
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Energy system modelling

• Increasing research interest in:
• Comparison of models

• Discussion of underlying assumptions, 
limitations, modelling decisions

• Wider scope of modelling (societal and 
political factors, for instance)

• Critical view on how models are used

• Challenge for NFDI4Energy:
• How to operationalize these findings?

(databases, guides, best practices,…)
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Example: „Low energy demand scenarios“

• Scenarios with reduced energy demand (technological and social 
innovations, behavioural changes, energy sufficiency)

• Strong consideration of demand-side options

• Modelling challenges:
• Parameter settings – how much is „low“?

• Measure/policy quantification

• Scenario analysis
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[Creutzig et al. in IPCC 2022] 

[ESYS 2023]



Current work: Sufficiency quantification (poster)

• Parameters:
• Key parameters in sufficiency scenarios 

(in preparation)

• Sufficiency potentials:
• Database with quantified saving 

potentials of sufficiency measures and 
policies (ongoing research, focus 
Germany)

• Let us know about revelant studies!
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Societal and political factors in scenario studies

• “User-perspective”: What can we learn about the 
representation of societal and political factors in 
current scenarios from the provided reports and 
material?
• Context or specific model representation?

• Exogenous/Endogenous model representation?

• Parameter setting?

• Discussion of model output?

• First findings:
• Similar factors are represented in various different ways

• Tabular data representation restrictive

20.02.2024
Representation of societal and political factors in long-term 

energy system scenarios
11



Preliminary knowledge graph
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Factor type:
- Policy
- Acceptance & Participation
- Behavioral Change & Sufficiency
- Social Justice
- Labour



Preliminary knowledge graph
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Representation type:
- ordinal / numerical
- narrative
- …



Preliminary knowledge graph
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Example: Private transport volume (ISE study)
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Next steps

• Coordinate with and learn from NFDI4Energy partners about suitable 
data representation (ontology development, knowledge graphs)

• Literature review using this data representation as a tool

• Scenario comparison

• Future plans:
• Databases for exogenous representation of societal and political factors

• Guidelines for endogeneous model representation
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Representation of societal and political factors
in long-term energy system scenarios

• Energy system models and scenario studies matter – how to make better use of them?
• How to operationalize findings and insights from the community for modelling, analysis and 

communication?
• Representation of societal and political factors in scenario studies – how to structure the 

data?
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