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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! @Qggg)l/
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[Stusser et al. 2021, Model-based policymaking or policy-based modelling? How energy models and energy policy interact]
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Learning from scenarios \S)’fogelgy

* 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“ Klimaneutralitdtsszenarien]
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Scenario bundles (SIROP project)

Database Scenario Bundles ¥ Ontology ¥ Academy (4 About ~

Scenario Bundles
OVERVIEW

Scenario bundles weave together important information about one or more scenarios.
They inform about studies made based on a scenario, including publications (= study
report).

If there is quantitative input data and / or output data available on the OEP, the scenario
bundles can link to that data, too. They can also inform about models (if available as a
model factsheet) and frameworks (if available as a framework factsheet) that were used
to project a scenario into the future (= scenario projection).

In a nutshell: A scenario bundle provides you with all relevant information to understand a
scenario's context and to ease a potential re-use of quantitative data for your own purposes.

¥ Fiter| & Rese Sust = owos
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Scenario bundles (SIROP project

Scenarios (2) Publications

Scenario name (i)

Acronym (i)

Abstract (i)

Scenario type (i)
Years (i)

Regions (i)
Interacting regions @

Input datasets (i)

Output datasets @

With existing measures scenario

WEM

Sectors and technology Models and frameworks

The with existing measures scenario (WEM; MMS in its German acronym) is a policy scenario that includes policy instruments and transformative measures that

have been adopted and implemented.

with existing measures scenario - policy scenario -

2025 - 2030 - 2035 - 2040 - 2045 - 2050 -

Rahmendaten fiir den Projektionsbericht 2023 (Datentabelle)

| 8 Database

Topics / scenario / deutscher_projektionsbericht2023_rahmendaten

ff Data i= Meta information Yt Review results 2 Related Scenarios

| Show“IO V‘entries

View [Z] Table |~ Graphs ¥ | @ Maps ~
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id tabelle parameter v einheit jahr wert
355 6 (D ) GEHIEEL EUR(2019)/t CO2 2025 37.89744244
Emissionshandel (nEHS)
b BEE 6 Preis im nationalen EUR(2019)/t CO2 2028 75.18081499
Emissionshandel (nEHS)
Preis im national
353 6 rets im nationaten EUR(2019)/t CO2 2023 26.5174569

Emissionshandel (nEHS)
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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)

e Critical view on how models are used

* Challenge for NFDI4Energy:

* How to operationalize these findings?
(databases, guides, best practices,...

nature energy

Article it idol org/K01036/s41560-023-01399-1

Identifying energy modelfingerprintsin

mitigationscenarios

Recelved: 28 February 2023 Mark M. Dokker @, Vass
", Harm

i

Accepted: 5 October 2023

", Johannes|
Pabtsbed online: 6 November 2021 Panagiotis mqlmu' Olly

Contents lists available at ScienceDirect
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® Modelling social aspects of the energy transition: What is the current g
modeldifferences, diagne representation of social factors in energy models?

. Diana Siisser °, Philipp Blechinger "

Mensburg, Auf Dem Carmpuss 1h, 24043, Hersbuy. Germany
Bertin, Germany.

fkers with techno-economic insights into transition path.
imodcls mainly focus on techno-economic aspects and do
fthe energy transition, although there is broad consensus
t drivers and constraints. To map the current integration
I we ask: Which model types are particularly good at
§ are represented in energy models? How are these social

Better suited or just more complex? On the fit between user needs

and modeller-driven improvements of energy
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system models

. Vassilis Stavrakas °,

{that apply these energy models to investigate which and
e main modelling, steps: (i) storyline, scenario, and input
55 and (iii) model output discussion. Results show that
exogenous assumptions and output discussions. We also
fential and pure cost optimisationsimulation. All model
& address public acceptance, but not transformation dy-
Berogeneity of actors and public ownership. We conclude
lin energy models is needed, and that there is a high po-
Emodel types and conducting interdisciplinary rescarch. |
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Dimitrion 80 Piroews, 18534, Creece
* University of Pocsdam, Facalty of Economics and Social Sciences, Angust-Bebe-Srafe 89, HAR2,

ARTICLE INFO ABSTRACT

Anice hisory. Energy system models are advancing
Recewed 16 February 2021
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Contents lists available at ScienceDircet

Energy Research & Social Science

journal homepage: www.elsevier.com/locatelerss
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Therefore, W
25 August 2021 the perspective of modellers compag

Accepted
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Review

Can we optimise for justice? Reviewing the inclusion of energy justice in

energy system optimisation models

Oskar Vagerd *, Marianne Zeyringer
Degparument of Technology Systers, Univeriy of Oslo, Gunnar Randers ve 19, Kieller, N-2007, Norway

ARTICLE INFO ABSTRACT

Keywords: Energy systems optimisation for analysi questions of e.g.

Knergy systems modelling mitigation aligned with the Paris Agreement. However, the techno-economic nature of energy ‘models
saios has opened for discussions about how well societal aspects are represented. Studying justice implications in

e josice energy systems modelling is an opportunity lo inform policy-makers and the broader socicty how long-term

changes to energy systems may affect different social groups and how to minimise injustices.

In this paper, we review how, and to what extent, aspects of social justice have been included in encrgy
‘systems optimisation modelling as well as areas for future rescarch. In addition to reviewing published journal
articles and reports, we organise a workshop with energy system modellers and social scientists, providing
qualitative information on past approaches and potential future venues.

We identify 3 key findings: () Exploring altemative system configurations lo cost-oplimality is receiv-
ing increasing attention and typically done through a ‘modelling (o generate altematives’ approach, (ii)
among formalised definitions of distributional justice, equality (equal distribution) is the most common
equity principie. There is at the same time littie reflection on the choice and impact of equity principles,
potentially contributing to an overly narrow understanding of justice. (i) Among the workshop participants,
participatory approaches which involves stakeholders and lay people are considered a potential future are:
of research, especially for making modelling results and processes mote aceessible and impactful to the wider
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Example: ,Low energy demand scenarios” @Qrfgr!g,@

* 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 SRS

e Sce Na riO ana |ySiS Potential of Demand-side Actions and Service
Provisioning Systems

[ESYS 2023]

Demand-side mitigation and new ways of providing services
can help avoid, shift, and improve final service demand. Rapid
and deep changes in demand make it easier for every sector
to reduce greenhouse gas (GHG) emissions in the short and
medium term (high confidence). {5.2, 5.3}

[Creutzig et al. in IPCC 2022]
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28 Nfdi

Current work: Sufficiency quantification (poster) energy

* 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!

Representation of societal and political factors in long-term

20.02.2024 .
energy system scenarios

10



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:
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 Similar factors are represented in various different ways
* Tabular data representation restrictive =
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Preliminary knowledge graph @Qggg}&
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Preliminary knowledge graph @Qggg}&

Representation type:
- ordinal / numerical
- narrative

Socio-political
belongs to factor
representation

Socio-political
factor

Factor type

Representation
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Preliminary knowledge graph @Qggg
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Example: Private transport volume (ISE study)

Scenario:
ISE "Referenz"

has value

(f,a}’.(

Study: SPF-

SPF repr.:

Wege zu einem

klimaneutralen

Energiesystem
(ISE)

Private belongs to
transport
volume

number has type

of cars

Factor type:

Behavioral
Change &
Sufficiency X

o«

has value

Scenario:

ISE "Suffizienz"

O
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28 Nfdi

Next steps energy

* 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

Representation of societal and political factors in long-term 16
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Representation of societal and political factors
in long-term energy system scenarios

R.L. Grether, M. Schafer, R. Qussous, F.M. Hoffart, N. Kerker,
C. Speck, J. Lilliestam, C. Weinhardt, A. Weidlich

* 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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