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Nature of the energy transition problem 
• Deeply uncertain 

• technology, behaviour,  climate/weather, (geo)politics 
• Heterogeneous

• Industry : Vast (local) production and consumption, remote 
decision makers

• Households: diverse, values & emotion, locked-in
• Essential, “boring”, slow, expensive and “forever”

• 380KV: ~ 10 year to build, ~6M€/GW/km, ~50-100 years 
• Deep interconnection with all other systems

• Culture
• “Must Always Work”, maintenance first, deterministic planning
• Markets on natural monopolies, financial benchmarking

Source unknown, internet
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What is the problem?

• World is deeply uncertain
• what is the value of key parameters?
• Do they even matter?

• Large investments : 
• Can be done only once
• High risk of being stranded or blocking development

• Decisions now
• (mainly) from one perspective / organization
• lack of system integration perspective
• high organizational interdependence 
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What is needed? Adaptive planning!

• We need integrated plans that are 
• designed to change
• can handle most / as many as possible future 

developments

• Continuous process of 
• identifying possible futures
• exploring and stress-testing of  plans
• monitoring and adaptation of plans

Developing dynamic adaptive policy pathways: a computer-assisted approach for developing adaptive strategies for a deeply uncertain world
Jan H. Kwakkel & Marjolijn Haasnoot & Warren E. Walker, Climatic Change (2015) 132:373–386 DOI 10.1007/s10584-014-1210-4

We are already doing it in the Deltaprogramma!
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Why don’t we have it yet in the energy domain?

Results of Topsector Energy Adaptive planning 
workshop 23 May 2024
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Moonshot

• def: moonshot noun

• an extremely ambitious project or mission undertaken to achieve a monumental 
goal

• A vision I believe is achievable
• Not per se a plan, but a system level perspective 

that can help us get organized to achieve a sustanable energy transition
• something to challenge existing ideas and focus the discussion
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Moonshot : Robust, adaptive energy-delta plan

• National scenario space 
• What could, is likely and we want to happen?

• National data infrastructure 
• Shared, unified and transparent facts and figures

• National Multi-model infrastructure
• Multi-models platform, models, assumptions  and stress-testing of plans

• Sense making, interpretation and plan development
• Linking of political debate to analysis and action 

• Monitoring and adaptation of plans
• Adaptation, right-sizing, correction & capitalizing on learning
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Source:  Het energiesysteem van de toekomst: de II3050-scenario’s Integrale energiesysteemverkenning 2030-2050   

Moonshot: National Scenario Space

Limited number ( <5) of end states 
or linear storylines

Many ( >1020) nonlinear, 
path dependent “future histories”

Source:  Gridmaster project report

•Uniquely identifiable future 
development paths for the energy 
system

• Plausible futures
•What could happen?

•Expected futures
•What is likely to happen?

•Desirable futures
•What is the future we want?

https://open.overheid.nl/documenten/ronl-7219ac2558977a6050ac4db764d2ddebb156df32/pdf
https://gridmaster.nl/wp-content/uploads/2022/11/20221124-report-GridmasterHICRdam_public_final.pdf
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Moonshot: Energy Data Infrastructure

Source: Naar een CO2-vrije warmtevoorziening in 2050, Transitievisie Warmte deel I, Gemeente Utrecht

Gemeente Utrecht: Transitievisie Warmte deel I

Gebaseerd op dataset : 
www.EnergieDataInfrastructuur.nl/dataset/0a3fbeb1-9516-491f-ae9b-af0687b7e4e8

www.EnergieDataInfrastructuur.nl/dataset/0a3fbeb1-9516-491f-ae9b-af0687b7e4e8

ID Beschrijving Bron
0a3fbeb1-9516-491f-
ae9b-
af0687b7e4e8/9f9ea08 

Inwoners per wijk, socio-
economische feiten

cbs.nl/data/0a3fbeb1-9516-
491f-ae9b-
af0687b7e4e8/9f9ea08

0a3fbeb1-9516-491f-
ae9b-
af0687b7e4e8/32c9752c
16f

Isolatiegraad per 
individueel gebouw

vivet.nl/data/0a3fbeb1-9516-
491f-ae9b-
af0687b7e4e8/32c9752c16f

0a3fbeb1-9516-491f-
ae9b-
af0687b7e4e8/9f9ea08/4
0b0-94f 

Jaarlijkste 
temperatuurprofiels onder 
RCP2.5

knmi.nl/data/0a3fbeb1-9516-
491f-ae9b-
af0687b7e4e8/9f9ea08/40b0-
94f 

• CBS
• VIVET: Programma Verbetering Informatie Voorziening 

Energietransitie
• MFF/BAS : Marktfaciliteringsforum (MFF) en het Beheerder 

Afsprakenstelsel (BAS).
• EDSN : samenwerkingsplatform van de netbeheerders
• EDR: Energy data repository
• ...

https://utrecht.bestuurlijkeinformatie.nl/Agenda/Document/13b91c41-cc55-4bb5-a0c5-45e6239ebbca?documentId=78aa14a3-8a5d-4616-b69e-24261acc7ea8&agendaItemId=ee8eea6c-93ba-42f4-8300-4b201890174b
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Moonshot: National Energy (Multi-) model 
infrastructure

• Multi-models allow for integrated system perspective
• across scales, systems & themes

• Much simpler and highly systematic model use & reuse
• Exponential increase in insight
• Transparent, repeatable way to connect models, within same 

scenario space and same data sets
• multi-model.nl and other efforts

• Automatically stress test plans across many (1K-100K)
different scenarios 
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Moonshop: Sensemaking, interpretation and 
plan development process

• Collective reasoning on stress test outcomes 
across many possible futures

• Iterative, multi-level, stakeholder  process

• Plan development progress
• Explicitly design for flexibility and robustness
• Connect adaptation to other investment agendas
• Identification of key variables / 

triggers for changing plans

Source:  Gridmaster project report

https://gridmaster.nl/wp-content/uploads/2022/11/20221124-report-GridmasterHICRdam_public_final.pdf
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Moonshot: Monitoring infrastructure

• Monitoring key variables identified by scenarios and model stress tests
• Identifying new

• uncertainties and risks
• development patterns 

• Alerting and triggering the adaptation of plans
• Updating the scenario space with new developments

• “Monitor energiesysteem” 
as part of the NPE is an great development

NationaalPlanEnergiesysteem

 

https://open.overheid.nl/documenten/2f5cbb52-0631-4aad-b3dd-5088fab859c5/file


13

Concluding

•Adaptive planning process 
for robust decision making 
under deep uncertainty
•Works 

•within and betwen organisations
•across the energy system
•at national level

•Requires 
•long term institutional support
•change of mindset

•We can do it!
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i.nikolic@tudelft.nl

Thank you!


