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• Critical raw materials (CRMs): CRMs are those materials with a high supply risk and high economic importance for the EU. As defined in the CRMA 
2024.

• Final processing / smelting: A process (either pyrometallurgical or hydrometallurgical), involves bringing about physical and chemical 
transformations in the materials to enable recovery of valuable metals.

• LAP3: Landelijk AfvalbeheerPlan
• Official collection: Waste which has been formally collected and reported by the nominated parties.
• PoM: Put on Market refers to products that have been placed on the Dutch (and EU) market in a specific year.
• Pre-processing: A process which encompasses all forms of pre-treatment of waste products, including manual or mechanical disassembly into 

smaller fractions and material streams, ready for final processing.
• Recovery: ‘Recovery’ means any operation the principal result of which is waste serving a useful purpose by replacing other materials which would 

otherwise have been used to fulfil a particular function, or waste being prepared to fulfil that function, in the plant or in the wider economy. 
Defined in the Waste Framework Directive (2018).

• Recycling: ‘Recycling’ means any recovery operation by which waste materials are reprocessed into products, materials or substances whether for 
the original or other purposes. It includes the reprocessing of organic material but does not include energy recovery and the reprocessing into 
materials that are to be used as fuels or for backfilling operations. Defined in the Waste Framework Directive (2018).

• Stock: Stock refers to the accumulated quantity of a specific product or material that is either in use, e.g. functionally used by a person or business, 
or unused or broken, e.g. in a household or business.

• Strategic raw materials (SRMs): Also 16 CRMs, as outlined in the CRMA, for which demand is projected to increase significantly in the coming years. 
This includes the addition of Copper and Nickel (previously not classified as CRMs).

• WEEE: Waste electrical and electronic equipment as defined in the WEEE Directive (2012).
• WEEE generated: WEEE (see above) which has left the stock.
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https://www.dailymetalprice.com/metalpricecharts.php?c=nd&u=kg&d=0#google_vignette
https://ec.europa.eu/eurostat/databrowser/view/env_waseleeos/default/table?lang=en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
https://environment.ec.europa.eu/topics/waste-and-recycling/waste-electrical-and-electronic-equipment-weee_en
https://futuram.eu/about/
https://www.grondstoffenscanner.nl/en/explore
https://www.marketresearchfuture.com/reports/hard-disk-market-8306
https://www.marketresearchfuture.com/reports/hard-disk-market-8306
https://www.polarismarketresearch.com/industry-analysis/solid-state-drive-market
https://www.polarismarketresearch.com/industry-analysis/solid-state-drive-market
https://www.precious-metal-services.com/information/current-purchase-prices/electronic-scrap/
https://www.precious-metal-services.com/information/current-purchase-prices/electronic-scrap/








Approach

To examine the extent to which waste HDDs in the Netherlands can contribute to the recycling ambitions of the CRMA, this study followed an in-depth case study approach. 
Such an approach allows for a detailed exploration and understanding of a singular case in a bounded system. In this instance, examining the potential (economic, 
technological, or policy) to increase CRM recovery in the Netherlands.

This research followed a four-step approach. First, examining the product and material compositions of HDDs. Second, a quantitative description of HDDs in the Netherlands 
(using historical data to the most recent available). This included HDDs (and their respective waste category) that were put on the Dutch market, currently in stock, and 
generated as waste. Third, we analysed the current collection and recycling system, including creating an overview of the relevant actors, collection, and recycling rates. The 
performance of the Netherlands was benchmarked against three nearby countries (France, Belgium, and Germany), where the Netherlands has a lower collection rate. Based 
on this benchmark, we interviewed the Dutch, French, and Belgian organizations involved in the collecting and recycling. We approached the respective German organization 
but had no response to our requests. This interview data allowed us to gain insight into potential reasons why the Netherlands’ collection rates were lower, and how this 
could possibly be improved. Finally, we examined the existing business case for recovering magnets containing CRMs from HDDs to illustrate the potential of CRMs available 
from Dutch waste. We examined a specific organization that had explored recovering them using robotic technology. This we classified using the United Nations Framework 
Classification for Resources (UNFC).

Methods

This research used a combination of desk research and five semi-structured interviews with four organizations (see acknowledgements slide). In addition, it combined market 
data on material prices against volumes of CRMs in Dutch waste flows containing HDDs to create a Sherwood plot. This is presented in the subsequent annexes. Finally, the 
UNFC was used to classify a specific project in the Netherlands. Due to confidentially reasons this was not published. 

Data Used

Scientific literature, EU policy and market literature on HDDs, EU policy, and waste dynamics in the Netherlands. Quantitative data came from Eurostat, the Dutch Bureau of 
Statistics (CBS), S&P data, and ProSum. All references are listed in the reference slide.

Limitations

This research is primarily limited due to the number of interviews (N=5), which only allowed a more general understanding of the contrasts between the Belgium, Dutch, and 
French systems. In addition, the ProSUM data, which contains the best insights on HDD quantities in the Netherlands, only extends to 2020. Thus, the data misses the 
previous three years and does not provide insights into the exact future trends. Such limitations should seek to be improved on in subsequent studies.
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https://www.dailymetalprice.com/metalpricecharts.php?c=nd&u=kg&d=0#google_vignette




- Class 1-A PCBs are old PCBs with galvanically gold-plated contacts. 
13,84 €/kg up to 1t

- Class 1-B PCBs are PCBs from computers / industrial equipment 
which have visible gold-plating and numerous chips. 10,38 €/kg up 
to 1t

- Class 1-C PCBs are colourful motherboards without attachments 
from computers. 3,11 €/kg up to 1t

- Class 2-A PCBs are PCBs from industrial equipment which, 
however, unlike class 1 PCBs, have hardly any visible gold contacts.
3,11 €/kg up to 1t

- Class 2-B PCBs are PCBs from industrial equipment which, 
however, unlike class 1 PCBs, have hardly any visible gold contacts.
1,66 €/kg up to 1t

- Class 3 PCBs are boards with large components such as capacitors, 
transformers, heat sinks and only a few components / chips or 
contacts containing precious metals. 0,76 €/kg up to 1t
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https://ree4eu.eu/
https://www.reeproduce.eu/
https://reesilience.eu/about-us/
https://reefine.jimdosite.com/products/
https://www.itelyum.com/en/inspiree-2/
https://www.carester.fr/en/caremag
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https://hypromag.com/
https://www.reelementtech.com/technology
https://www.reecycleinc.com/how-it-works
https://www.okonrecycling.com/
https://www.researchgate.net/publication/290786017_Recovery_of_Rare_Earth_Metals_in_Used_Magnets_by_Molten_Magnesium
https://pure.tudelft.nl/ws/portalfiles/portal/31755305/10.1007_s40831_016_0090_4.pdf
https://ionictechnologies.com/
https://www.fastmarkets.com/insights/rare-earth-magnet-recycling-technology-branches-out/
https://www.forbes.com/sites/amyfeldman/2023/05/10/meet-the-texas-startup-that-recycles-rare-earth-magnets-bypassing-china/
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