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We explored the Dutch energy system of 2050 in terms of material demand



The Netherlands and the EU in numbers

0,8% - 16% GDP

0,5% - 11% ENERGY

0,2% - 9,8% POPULATION

NL  – EU



The Netherlands will require a significant share of global production

Average annual demand for 10 critical metals



The global energy transition will require a significant increase of production

Average annual demand for 10 critical metals



Critical raw materials are sourced from a diverse set of countries



Technology is very much in flux

IEA 2022 The Role of Critical World Energy Outlook 

Special Report Minerals in Clean Energy Transitions



Technology is very much in flux

IEA 2022 [3]



Mining is all over the world but processing is not so diverse



2024



Supply chains are really complex

[1] [2]





An eye towards 
solutions



Four mitigation strategies

Rethink less energy use and system redesign

Reduce material efficiency and substitution

Repair increase lifespan

Recycle recovery of materials



Potential impact of mitigation strategies



2 
All mitigation

strategies
simultaneously

3
Competent, 

coherent and long 
term vision & 

strategy

1 
Monitoring, 

transparency & 
knowledge 

development

Four recommendations

4
Better laws and

regulations, better
implementation



Book recommendations



CIRCULAIRE ENERGIETRANSITIE

Thank you for your attention
E-mail: b.sprecher@tudelft.nl

●



[1] Nuss, P., Graedel, T. E., Alonso, E., & Carroll, A. (2016). Mapping supply chain risk 
by network analysis of product platforms. Sustainable Materials and Technologies, 
10, 14-22.
[2] https://phys.org/news/2022-05-country-entire-economy-predictand-forthe.html
[3] IEA 2022 The Role of Critical World Energy Outlook Special Report Minerals in 
Clean Energy Transitions

https://trumpwhitehouse.archives.gov/presidential-actions/executive-order-
addressing-threat-domestic-supply-chain-reliance-critical-minerals-foreign-
adversaries/

Het energiesysteem van de toekomst: 
https://www.tennet.eu/nl/bedrijf/publicaties/ii3050/

Towards a circular energy transition (2021)
https://www.metabolic.nl/projects/circular-strategies-for-mitigating-surging-critical-
metal-demand/

Price graphs: Bloomberg & The Rare Earth Observer September 2022 newsletter
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