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 Executive summary 

“Without critical raw materials, there will be no Green Deal, no future tech-
nology development in Europe”, declared European Commission’s Executive 
Vice-President Šefčovič in February2024.The energy transition requires a new
green industrial and energy security paradigm, in which critical raw materials (CRM) 
supplychainswillplayan importantrole.Asdemandforcleantechs(solar,wind,
batteries,etc.)increases,sodoestheassociateddemandforcriticalrawmaterials
(cobalt,lithium,etc.).CurrentEuropeansupplywillfallshortoftheexpecteddemand
intheabsenceoffurtherpolicyaction.Additionally,thesupplyisfragileandconcen-
trated, especially in China, creating a high risk of disruption and worrying external 
supplydependenciesfortheEU.Lastly,CRMrelatedactivities,suchasextraction
andprocessing,canbehighlysensitivefortheenvironment,andareoftenconducted
incountrieswithweaksocialsafeguardsandinsufficientgovernanceframeworksto
monitorhumanrights,socialimpacts,andenvironmentaldegradations.

Geopolitical and geoeconomic considerations together with the need to preserve 
future innovation capacity bring about a need to strengthen EU sovereignty on 
CRMs.Thiswould also be an opportunity to enforce highEU environmental and
socialstandards.Thepotentialissubstantial.Withover50investmentcasesidenti-
fiedonCRMforenergyinEurope,theEUcouldpotentiallycover40%ofitsdemand
inlithium,cobalt,andrareearthelementsby2030.YetEuropeislaggingbehindits
maincompetitorsindevelopingandscalingcutting-edgeCRMtechnologies.

Why the EU needs it, what is foreseen,  
how to make the most of it?
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TheadoptionoftheEUCriticalRawMaterialsActin2024isastrongpoliticalsignal
oftheEU’scommitmentonCRMs.ThispolicypapersetsouttheglobalCRMsupply
situationtocontextualizewhytheEUneedstoact.Itthenfocusesonthedomestic
implications of theCRMA, andhow it can strengthenEU sovereignty during the
greentransition.ItwillpresentthemainfeaturesoftheCRMAandassessitinlight
ofthechallengesofbuildingaCRMecosysteminEurope.

Key messages and recommendations : 

• The CRMA is a landmark legislation that clearly sets CRMs as a key security 
and resilience priority for the EU.However,itcanonlybethefirststeptowardsa
morecomprehensivepolicymixcomposedofappropriatefinancingtools,stren-
gthened governance, and updated products and waste-related regulations and 
associated policies. Effective implementation of the CRMA would strengthen
EUgreenindustrialandenergysovereignty.Withincreasedresilience,itwould
contributetobettershieldingtheSingleMarketfromexternalshocks.

• EU CRM funding tools fall short of the scale and speed needed to truly fulfil EU 
CRM potential, and achieve greater resilience and sovereignty.Thewindowof
opportunityliesinthenextfewyears.WiththeCRMA,theCommissionneedsto
takeactiontosupportcrowdinginprivateinvestment.Tothatend,inadditionto
greater involvement of EIB and Invest EU implementing partners in CRMs (pro-
vidingblendedfinance,publicguarantees including through the creation of a 
new European Green Guarantee scheme) and the development of criteria for the 
inclusionofCRMminingandrefiningactivitiesinthetaxonomy, the Commission 
shouldproposetoestablishaEuropean Critical Raw Materials Fund.TheFund
couldbepartlyfinancedbyrevenuesofETS1.New policy instruments to effec-
tivelyandswiftlycrowd-inprivateinvestmentsinsustainableCRMsshouldbea
priorityforthenextmandate.Theyshouldprovideinvestorswithsimplicity,scale
andspeed,andlimitdistortionsontheSingleMarket.

• UndertheCRMA,newobligationsareintroducedforMemberStates:settingup
a national point of single contat, drawing up national exploration programmes 
including mineral mapping,...Ambitious and efficient implementation of the 
CRMA will call for additional governance efforts, improving transparency, 
accesstoinformation,formalizingbestpracticesforpublicparticipation,develo-
pingtechnicalassistance,capacitybuilding,andknowledgesharingplatformsfor
policy-makersandotherstakeholders.AnewEU CRM Observatory could sup-
portthistaskandcentralizenewdata,relevantinformationandressources..

• Resource management measures supporting efficiency, substitution, circula-
rity and sufficiency should be fully integrated into the CRM policy mix.This
will involve updating EU product and waste-related legislation to favour recycling 
targets,raisingawarenessamongstakeholdersaboutthesupplyriskassociated
with CRMs, and the prioritization of low CRM resource use techniques, designs, 
andproductsforEUandnationalfundingandfinancialincentives.Accordingto
Transport & Environment, smaller batteries, reduced use of private cars, and
innovativechemistry(sodium-ion)couldreducebatterymetalsneedsbyathird,
anduptohalfintheirmostambitiousscenario.Smallerbatteriesarethelargest
drivingfactor,representingaquarterofthereduction.

These elements should be fully integrated to a new European energy security
strategy.Detailedrecommendationsareintheconclusionpart.
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 Introduction 

“Withoutcriticalrawmaterials,therewillbenoGreenDeal,nofuturetechnology
development inEurope”, declaredExecutiveVice-PresidentŠefčovič inFebruary
20241.

The recentaccelerationofEUenergy transitionefforts,with theEUGreenDeal,
thewarinUkraine,andincreasedglobalcompetitioninthegreenindustryislaying
thegroundforanewenergysecurityparadigm,dominatedbycleantechnologies
andmetalresourceuseconsiderations.Asaresult,wemayhaveenteredtheageof
raw materials scarcity: the development and commercialization of new technolo-
gies in electronics, automotive, and many other sectors are constantly increasing 
thedemandforthesematerials.Thesetechnologiesincludelow-carbonsolutions
that are crucial for the energy transition, and involve raw materials that are now 
deemed “critical”. For example, electric batteries require cobalt, copper, lithium,
nickel,andrareearthelements–REE,windmillsrequirecopperandREE.Demand
forlithium,oneofthemostrequestedmaterials,isexpectedtobe42timeshigher
inthecleanenergysectorin2040ascomparedto2020(seeTable1below).The
currentextractionandproductionlevelsareinsufficienttomeetthegrowingEuro-
pean demand, let alone in the clean energy sector2.Inaddition,theexistingproject
pipelineisfallingshortofmeetingthedemandincreaseexpectedbytheInterna-
tionalEnergyAgency(IEA)inits2050net-zeroscenario3.Finally,thecentralrole
of China (see annex) and its control of processing technologies raises many issues, 
aboutitswillingnesstoletEuropereachindependencesovereigntyorincaseofa
suddeninterruptionofsupplyincaseofawarwithTaiwan.

This raisesconcerns,especially inacontinent liketheEuropeanUnion (EU)with
very limited production as well as insufficient or outdated data about domestic
reservesandresources.TheEuropeanCriticalRawMaterialsAct(CRMA),proposed
in2023andadoptedin2024,aimstoaddressthisshortageandensureEuropean
strategic autonomy by “strengthening domestic supply chains”, and “reinforcing
international engagement to developmutually beneficial partnershipswith third
countries”.Thispaperwill focusonthedomestic implicationsoftheCRMA.More
specifically,theCRMAsetsclearprioritiesandtargetstobuildEuropeancapacities,
improveresilience,promote innovationandamoresustainableandcirculareco-
nomy4.

WhiletheadoptionoftheCRMAhasbeenwelcomedbymanyactors5 as a key miles-
tone towards greater resilience and sovereignty for Europe, it also raises important 
questions.Themostobviousoneistoknowwhetherithasthemeansofitsambi-
tion,aswemaybeatthedawnofnewminingageinEurope.Butitalsobringsup
evenmorecomplicatedissuesabouttheneedfornewminesonEuropeansoil,the
lack of  capacity leading to lentghy permitting processes, the social acceptance the 
socialacceptanceofsuchprojects,concernsaboutpotentialenvironmentaldegra-
dations,andwaystomitigatethem.Italsoraisesthequestionoftheinsufficiencies
of the current materials recycling and circular economy policies and the lack of 
measurespromotingsufficiency6.Finally, itraisesthequestionofdependencyon

1 European Commission, 2024. Keynote speech by Executive Vice-President Šefčovič at the Euro-
pean Investment Bank Group Forum. Press corner.

2 This could be the case for lithium, as different analysis point out: Paoli L., Gül T. (2022) “Electric cars 
fend off supply challenges to more than double global sales”, IEA, 30/01 and “Lithium is essential 
for the transition to a net zero future”, Bacanora Lithium, 2022.  

3 IEA (2023) Critical Minerals Market Review 2023. 
4 “European Critical Raw Materials Act”, European Commission.  
5 According to several interviews conducted in the context of the development of this report.
6 See for instance the négaWatt Minimal project.

https://ec.europa.eu/commission/presscorner/detail/en/speech_24_705
https://ec.europa.eu/commission/presscorner/detail/en/speech_24_705
https://www.iea.org/commentaries/electric-cars-fend-off-supply-challenges-to-more-than-double-global-sales
https://www.iea.org/commentaries/electric-cars-fend-off-supply-challenges-to-more-than-double-global-sales
https://bacanoralithium.com/markets/lithium_market.aspx
https://bacanoralithium.com/markets/lithium_market.aspx
https://www.iea.org/reports/critical-minerals-market-review-2023/implications
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/green-deal-industrial-plan/european-critical-raw-materials-act_en
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mines locatedabroad,with littlepossibleoversightof environmental, social, and
governance(ESG)criteriaandimportanthumanrightsviolations.

ThispaperwillexplorethecurrentweaknessesoftheEuropeansituationinterms
of access to critical raw materials necessary for the energy transition, focusing on 
fivematerialsthatarecrucialfortheenergytransitionandarepoisedtoexperience
veryimportantdemandgrowthinthecomingyears:cobalt,copper,lithium,nickel,
andrareearthelements(REE).ItwillthenassesstheprogressandgapsoftheEU
frameworkwiththerecentadoptionoftheCRMA,whichaimsatstrengtheningthe
resilienceandsustainabilityofEUcritical rawmaterials supplychains.While the
CRMAcoversboththeexternalandinternaldimensionsofsustainableCRMsupply
chains,thispaperwillfocusonthedomesticdimensionoftheCRMA.Lastly,itwill
providepolicyrecommendationstomakethemostofthenewlyadoptedCRMA.

I   Global CRM state-of-play and challenges 

 I THE GAP BETWEEN PRODUCTION AND THE GROWING DEMAND FOR CRITICAL 
RAW MATERIALS 

 — Towardsamaterial-intensiveenergysystem?

Cobalt, copper, lithium, nickel and rare earth elements (REE) are essential com-
ponents for technologies allowing an acceleration of the phase-out of fossil fuels. 
TheirmainusagesinthecleanenergysectoraresummarizedbelowinTable1.Itis
usually estimated that an electric vehicle needs 6 times more critical materials than 
aconventionalone.Logically,astheneedforproductslinkedtothesetechnologies
israpidlygrowing,soisthedemandformaterials, leadingtheIEAtopredict“the
shiftfromafuel-intensivetoamaterial-intensiveenergysystem”.TheIEAprojects
thattoreachnetzerogloballyby2050,cleanenergytechnologieswillrequiresix
timesmoremineralsascomparedto2020,and4timesby20407(seeTable1and
Annex).Thecurrentproductionlevelsarenotenoughtomeetthedemandforecast:
forinstance,thecompanyS&PGlobalMarketIntelligenceforecastsagloballithium
deficitof4,000lithiumcarbonateequivalentandanticipatesacompoundannual
growthrateofbatteryforelectricvehiclesof27%between2023and20278 (see 
alsoTable5ontheEUdependency).

7 IEA (2022), The Role of Critical Minerals in Clean Energy Transitions. 
8 “Lithium: the Czech Republic’s ‘white gold’ rush”, DW, 09/15/2023.

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://www.dw.com/en/lithium-the-czech-republics-white-gold-rush/a-66821017
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https://www.usgs.gov/publications/mineral-commodity-summaries-2024
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
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https://www.usgs.gov/publications/mineral-commodity-summaries-2024
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Toaddressthematerialdemandforthecleanenergytransition,theIEAiscallingfor
aswiftexpansionofminingcapacity,especiallylithium.Thesefuturedevelopments
areunlikelytosignificantlychangethecurrentgeopoliticalsituation: theAgency
foresees new lithium capacity in Canada,Australia, and Chili, and further cobalt
developmentintheDemocraticRepublicoftheCongo(DRC),whileAustraliaand
Chilewouldcontinuetodominatetheglobalsupplyofcopper9.Newminesarealso
potentiallyabouttoopeninEurope(seeMap2).Therearecurrently50investment
casesforCRMprojectsforenergypurposesfor2030,includingmorethan20lithium
miningprojects(seeMap2).Morespecifically,acountrylikeFranceannouncedin
September2023anewinventoryofnationalminingresources.Francealsorecently
agreedonpartnershipswithMongolia,Angola,andZambiatoexplorenewmineral
reserves,andisplanningtoopenanewlithiumintheAuvergneregion,withaEUR1
billioninvestmentandaplannedcapacityof34,000tonsoflithiumhydroxide,that
istosayenoughforthebatteriesof700,000electricvehicles10.Notableminepro-
jectsalsoincludeCovasdeBarrosoinPortugalandCinovecintheCzechRepublic11.

 — Thechallengesofnewmines

The possible opening of new production sites can createmany issues, including
intheminesmentionedabove.If not built and managed sustainably, new mines 
can have serious impacts on the local ecosystems (see below) and tend to be 
rejected by local populations who fear for their environment. Thedevelopment
ofnewtypesofmining,typicallydeep-seabedmining,currentlybannedintheEU,
alsoposesseriousquestions intermsofsustainabilityandethics, includingenvi-
ronmental,legalsocial,andrights-basedissues12.Norwayisthefirstcountryinthe
world toapprovecommercial-scaledeep-seaminingofmaterials suchascobalt,
lithium,andothersofanareaof280,000sqkm,feedingfearsofmarinedevastation
if projects are to follow13.InNovember2023,EUmembersoftheParliamentwrote
a letter asking their Norwegian counterparts to reject the project for environmental 
reasons14.Theirrequestwasnotmetandinternationalnegotiationsarestilltaking
place on this issue15.Inaddition,thedevelopmenttimeforamineralsupplyproject
is estimatedby the IEA tobemore than 16yearsonaverage,whichmeans that
productionfromnewreservescannotmeetshort-termdemand.Theyalsorequire
importantfinancialsupport16.

 — AnincreasingpressureonCRMsduetoconflictsofusage

Conflict of usage may also create pressure on the materials supply for clean 
energy.For instance, therareearthelementsmarket isdrivennotonlybyclean
technology demand, but also by consumer electronics (semi-conductors,mobile

9 IEA (2023) “Chapter 3. Mining and material production” in Energy Technology Perspectives 2023 
10 «France prepares major mining inventory in push for critical raw materials», Euractiv, 26/10/2023, 

«Minéraux stratégiques: loe BRGM accompagne la Zambie et l’Angola», BRGM, 28/04/2024, and 
«Un colossal projet de mine de lithium en Auvergne divise la population, qui craint un impact sur les 
sols et l’accès à l’eau», Le Monde, 15/03/2024 

11 Sadden E. (2023) “New lithium mining, refining projects set to strengthen Europe’s battery supply 
chains” S&P Global Commodity Insights, 11/12 “Lithium: the Czech Republic’s ‘white gold’ rush”, DW, 
15/09/2023, and Europe is Embarking on a Mining Renaissance. Winning Over Locals is Proving a 
Challenge, The Wall Street Journal, 10/08/2023

12 Levin, L.A., Amon, D.J. & Lily, H. (2020) Challenges to the sustainability of deep-seabed mining. Nat 
Sustain 3, 784–794 https://doi.org/10.1038/s41893-020-0558-x 

13 “Deep-sea mining: Norway approves a controversial practice”, BBC, 09/01/2024
14 The letter can be found here: “Letter to the Norwegian Parliament: Act to prevent Deep Sea Mining 

from happening in Norwegian waters”
15 France’s Ministry of Europe and Foreign Affairs (2024) International Seabed Authority Council - 

France calls for expanding the coalition against deep-sea mining, News.  
16 IEA (2023) “Chapter 3. Mining and material production”, op. cit. 

https://iea.blob.core.windows.net/assets/d5a18261-96c5-4f3c-b052-f7405a93cf10/EnergyTechnologyPerspectives2023.pdf
https://www.euractiv.com/section/circular-economy/news/france-prepares-major-mining-inventory-in-push-for-critical-raw-materials/
https://www.brgm.fr/fr/actualite/actualite/mineraux-strategiques-brgm-accompagne-zambie-angola
https://www.lemonde.fr/economie/article/2024/03/18/dans-l-allier-la-future-mine-de-lithium-enflamme-le-debat_6222650_3234.html
https://www.lemonde.fr/economie/article/2024/03/18/dans-l-allier-la-future-mine-de-lithium-enflamme-le-debat_6222650_3234.html
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/metals/121123-new-lithium-mining-refining-projects-set-to-strengthen-europes-battery-supply-chains
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/metals/121123-new-lithium-mining-refining-projects-set-to-strengthen-europes-battery-supply-chains
https://www.dw.com/en/lithium-the-czech-republics-white-gold-rush/a-66821017
https://www.wsj.com/articles/europe-is-embarking-on-a-mining-renaissance-winning-over-locals-is-proving-a-challenge-b7d14f5f
https://www.wsj.com/articles/europe-is-embarking-on-a-mining-renaissance-winning-over-locals-is-proving-a-challenge-b7d14f5f
https://doi.org/10.1038/s41893-020-0558-x
https://www.bbc.com/news/science-environment-67893808
https://carolineroose.eu/international/letter-to-the-norwegian-parliament-act-to-prevent-deep-sea-mining-from-happening-in-norwegian-waters/
https://carolineroose.eu/international/letter-to-the-norwegian-parliament-act-to-prevent-deep-sea-mining-from-happening-in-norwegian-waters/
https://www.diplomatie.gouv.fr/en/french-foreign-policy/climate-and-environment/news/article/international-seabed-authority-council-france-calls-for-expanding-the-coalition
https://www.diplomatie.gouv.fr/en/french-foreign-policy/climate-and-environment/news/article/international-seabed-authority-council-france-calls-for-expanding-the-coalition


9 • Jacques Delors Institute • Policy Paper

phones,audiosystems,andTV),defense,aerospace,andautomobileindustriesor
increasing usages in the medicine sector, with neodymium magnets and MRI used 
asasubstituteforradiationstoobtaininternalviewsofthehumanbody.Figure1
showsthedifferentusagesoftheneodymiummagnet intheUSAin2020.Clean
technologies(electricvehiclesandoff-shorewind)onlyrepresentalittleover20%
of thetotal.Looking forward, theresistanceofneodymiumtohightemperatures
also makes it a more and more demanded metal in the defense sector, for commu-
nication equipment, night-vision goggles, precision-guided weapons, and stealth 
technologies.Altogether, themarket is expected to grow by approximately 10%
by2030– that ismuchmore than thedemandgrowthprojected (3%by2040).
However, in case of supply disruptions, other usage may prevail over clean energy17.

FIGURE 1. Different usages of neodymium magnet in the USA (2020)

 SSource: US Department of Energy, quoted in Heim, James W., II, and Randy L. Vander Wal. 2023. 
“NdFeB Permanent Magnet Uses, Projected Growth Rates and Nd Plus Dy Demands across End-Use 
Sectors through 2050: A Review” Minerals 13, no. 10: 1274. https://doi.org/10.3390/min13101274 

 I FRAGILE AND CONCENTRATED SUPPLY THAT CREATES A HIGH RISK  
OF DISRUPTION 

 — WhoiscontrollingCRMs?

AsshowninMap1andAnnex,productionandreservesofthesecritical materials 
are spread across the world, with a handful of countries that play a central role. 
Table2liststhecountrieswiththelargestproductionorreservesofthematerials
studiedhere,andTable3 liststhecountrieswiththreeormorecriticalmaterials
available(pleaserefertotheAnnexforamorecomprehensivelist).Logically,the
countrieswiththelargestsurfacearealllistedhere.Inaddition,twocountriesstand
outforspecificreasons:
• DRC,thoughit“only”hasprovenandsignificantreservesofcobaltandcopper
(outofthefivematerialsanalysedhere),itenjoystheabsolutelargestproduc-
tionandreservesofcobalt,makingitanindispensableactorintheglobalenergy
transition, 

• China,whichcanbeconsideredtheepicentre of the global clean energy pro-
duction of most green technologies and of their deployment. Whileitalready
enjoys a central position in terms of REE production and is home to many critical 
materials, it also plays a critical role in the processing of these materials: it is the 

17 Prescient & Strategic Intelligence (2022), Rare Earths Metal Market Outlook by Type.

https://doi.org/10.3390/min13101274
https://www.psmarketresearch.com/market-analysis/rare-earth-metals-market
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most important world player in terms of critical materials processing, as shown 
inTable4.Thecountryisalsothebiggestworldproducerofsolarcells,lithium
batteries,andelectricvehicles18andisinvestingmassivelyabroadtosecureraw
materialssupply,especiallyinAfrica.Forinstance,itannouncedin2024anew
USD7billioninvestmentinDRC’smininginfrastructure19.

TABLE 2. Countries with the largest production and reserves of selected materials

Country Material

Production Estimated reserves20

Total (tons)
Share of the 

global produc-
tion (%)

Total (tons)
Share of the 

global reserves 
(%)

DRC Cobalt 170,000 74% 6,000,000 54.5%
Chile Copper 5,000 22.7% 190,000 19%

Australia Lithium 86,000 46.5% 6,200,000 22.1%
Chile Lithium 44,000 23.7% 9,300,000 33.2%

Indonesia Nickel 1,800,000 50% 55,000,000 42.3%

China Rare Earth 
Elements 240,000 68.6% 44,000,000 40%

 SSource: US Department of the Interior, U.S. Geological Survey (2024), Mineral Commodity Summaries 
2024, op. cit. 

TABLE 3. Countries with some of the largest production or reserves of at least three critical 
materials for the energy transition

Country
Materials

Cobalt Copper Lithium Nickel REE
Australia X X X X
Brazil X X X
Canada X X X X X
China X X X X
Indonesia X X X
Russia X X X X
USA X X X X X

 SSource: US Department of the Interior, U.S. Geological Survey (2024), Mineral Commodity Summaries 
2024

18 You Xiaoying (2023) “The ‘new three’: How China came to lead solar cell, lithium battery and EV 
manufacturing”, China Dialogue, November 7th. 

19 “Chinese companies to invest up to USD 7 billion in Congo mining infrastructure”, Reuters, 
27/01/2024. 

20 Considered here « a working inventory of mining companies », as indicated in US Department of the 
Interior, U.S. Geological Survey (2024), 07. 

https://www.usgs.gov/publications/mineral-commodity-summaries-2024
https://www.usgs.gov/publications/mineral-commodity-summaries-2024
https://www.usgs.gov/publications/mineral-commodity-summaries-2024
https://www.usgs.gov/publications/mineral-commodity-summaries-2024
https://chinadialogue.net/en/business/new-three-china-solar-cell-lithium-battery-ev/
https://chinadialogue.net/en/business/new-three-china-solar-cell-lithium-battery-ev/
https://www.reuters.com/markets/commodities/chinese-invest-up-7-bln-congo-mining-infrastructure-statement-2024-01-27/
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TABLE 4. China’s global share in terms of processing of key minerals (%)

Cobalt Copper Lithium Nickel REE
70% 42.3% 58% 40% >80%

 SSource : IRENA (2023), Geopolitics of the Energy Transition. Critical Materials

 — Categorizing the risks of disruption 

Such concentrated production locations make the global supply of raw materials 
more fragile, with many different risks potentially threatening the supply secu-
rity of materials: when considering processing capacities and the central role of 
China,theirsupplyismoreconcentratedthanfossilfuels,whichamplifiespolitical
andphysicalrisks.Typically,since2020,theworldhasexperiencedmanydifferent
unpredictableeventsthatimpactedglobalexchange,thatcouldunexpectedlyoccur
againanddisrupttherawmaterialssupplychain.Theseinclude,amongothers,the
Covid-19pandemicandsubsequentlockdownsthatcutsomecountrieslikeChina
from the rest of the world21.Russia’swaronUkrainealsoresultedininflationinten-
sificationandimpactedmarketsaboutmetalsthatareproducedinRussia,including
nickel, a metal for which some European countries were highly dependent on Russia:  
84%ofthenickelimportedtoFinlandcomesfromRussia.Inaddition,thepriceof
nickeljumpedtoits10-yearhighinFebruary202222.

Finally,temporaryeventsfromdifferentoriginscanalsooccurandblockinterna-
tionaltraderoutes.Forinstance,theSuezCanalblockageforafewdaysin2021had
animpactthoughlimited,onChinabatterymanufacturers23.Pricesoftheminerals
canalsothreatentheirsupply.SomecountriesareadvocatingforOPEC-typecar-
telstobeabletoadjusttheprices:in2022,Argentina,Bolivia,BrazilChileweresaid
tobeinadvancedtalksaboutasimilarcartelforlithium(butwithoutChina).Some
countries are also planning to nationalize their lithium mines and also aspire to take 
morevaluesfromtheirresourcesbyincreasingtheirprocessingcapacities24.

Moregenerally,theInternationalRenewableEnergyAgency(IRENA)hascatego-
rized potential shocks into six categories: 
• External shocks: natural disasters pandemics, wars, mine accidents, and others, 
• Resource nationalism: tax disputes, expropriation, foreign investment screening, 

and others,
• Export restrictions: export quotas, export taxes, obligatory minimum export

prices, licensing, and others, 
• Mineral cartels: co-ordination of production, pricing, market allocation, and 

others,
• Political instability and social unrest: labor strikes, violence, corruption, and

others, 
• Marketmanipulation: short squeezing,marketcornering, spoofing, insider tra-

ding, etc25.

21 The end of Chinese lockdowns and the reopening of Trade”, Financial Times, 23/01/2023. 
22 OECD (2022) The supply of critical raw materials endangered by Russia’s war on Ukraine, 

04/08/2022. 
23 “Suez Canal blockage: China to see minor raw material disruptions, but accident further exposes 

‘risks’ of global supply chains”, South China Morning Post, 29/03/2021.  
24 Is this the dawn of a ‘lithium OPEC’?, Forbes, 08/08/2023 
25 Quoted from IRENA (2023) Geopolitics of the Energy Transition. Critical Materials 

https://www.ft.com/content/179a4641-2de1-4180-91d6-1e9613117466
https://www.oecd.org/ukraine-hub/policy-responses/the-supply-of-critical-raw-materials-endangered-by-russia-s-war-on-ukraine-e01ac7be/
https://www.scmp.com/economy/china-economy/article/3127506/suez-canal-blockage-china-see-minor-raw-material-disruptions
https://www.scmp.com/economy/china-economy/article/3127506/suez-canal-blockage-china-see-minor-raw-material-disruptions
https://www.forbes.com/sites/eliasferrerbreda/2023/08/08/is-this-the-dawn-of-a-lithium-opec/
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 — AgrowingCRMcompetition

Therefore, countries are competing to secure access to critical raw materials, 
though some of the developed and emerging economies already benefit from 
important reserves (all countries listed inTable 2 andTable 3 are emerging or
developedeconomies,exceptDRC).TheUSAhasallocatedUSD3billion to fund
thedomesticrefiningofnickel,lithium,cobalt,andREEsthroughitsInfrastructure
InvestmentandJobsAct(2021)26,andanadditionalUSD35millionforthedeve-
lopment of REE allows and magnet production27.TheUSalsopublished in2022
a listof50minerals consideredcritical – interestingly, copper isnotpartof the
list28.Thesameyear,theInflationReductionAct(IRA)committedtoincreasingthe
domesticsupplyofcriticalmineralsforcleanenergy,withtheequivalentof10%of
the production cost awarded as a tax credit to mining companies producing critical 
minerals.Forinstance,toqualify,40%ofthemineralsusedforanEVbatterymust
be“extractedorprocessedinanycountrywithwhichtheUnitedStateshasafree
tradeagreement ineffect”,orbe“recycledinNorthAmerica”.Theobjective isto
reach80%by202729.However,thislisthasdrawnmanycritics,beingconsideredas
too long for proper supply security to apply to all of these materials30.TheUKpubli-
sheda“CriticalMineralsStrategy”,similartotheUS’andEU’s,whichlistspriority
materialsandaimsatacceleratingthegrowthofitsdomesticcapacities,collabora-
ting with international partners, and enhancing international markets31.

Meanwhile, China has managed over the past 20 years to become a hub on global 
raw materials supply chains and is trying to keep this strategic situation, while 
securing access to new resources abroad to fuel its demand for new minerals, 
notably through its Belt and Road Initiative32.AsTable4shows,Chinaisdominant
in the processing of most key minerals, and Europe is already highly dependent 
onChinesesupply,withareliancethatcomescloseto100%intermsofrareearth
elements33. China is also actively securing mining resources in many countries,
especially in LatinAmerica andAfrica, and with a special hunger for lithium. In
2023,Chinesecompanieswereleading3projectsinMexico,oneinBolivia,onein
Chile,13inArgentina,2inMali,oneinDRC,4inNamibia,and4inZimbabwe,andat
variousstagesofnewprojects.Somesmallerdealstargetnickelandcobalt,mostly
inIndonesiaandAustralia.However,Chineseinvestmentsareraisingconcernsof
somegovernments,especiallyAustraliaandCanada(the latterpassedanInvest-
mentCanadaAct in2022 thataims tobettergovern foreign investments in the
nationalcriticalmineralsector),butalsoMexicoorChile34.

Tosecureforeignsupply,theEUhassignedstrategic partnerships with countries 
benefiting from important reserves and productions.The Strategic Partnerships
usually consist in a Memorandum of Understanding (MOU) and a roadmap, that aim 
at fostering the integrationof sustainableCRMvaluechains, aswell as thecoo-
perationon environment, social andgovernance (ESG) criteria.More concretely,
they involve the deployment of project infrastructure, research and innovation, 

26 Govinfo.gov (2021, amended in 2024) Infrastructure Investment and Jobs Act  
27 White House (2022), Fact Sheet: Securing a Made in America Supply Chain for Critical Minerals 
28 USGS (2022) U.S: Geological Survey Releases 2022 List of Critical Minerals, 22/02. 
29 USA Senate and House of Representatives in Congress (2022) An Act To provide for reconciliation 

pursuant to title II of S. Con. Res. 14, 16/08, and  Beole G. (2023) The strategic approach to critical 
raw materials” ABN-AMRO, 29/03.  

30 Cullen S. Hendrix (2023) The US strategy on critical minerals needs clearer priorities, 01/08/2023.  
31 Gov.UK (2023) Resilience for the Future: The UK’s Critical Minerals Strategy, 13/03.  
32 Müller M. (2024), The Great Extraction, Internationale Politik Quarterly, 01/03.  
33 Ibid. 
34 S&P Global (2023) China’s global reach grows behind critical minerals

https://www.govinfo.gov/content/pkg/COMPS-16776/uslm/COMPS-16776.xml
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/22/fact-sheet-securing-a-made-in-america-supply-chain-for-critical-minerals/
https://www.usgs.gov/news/national-news-release/us-geological-survey-releases-2022-list-critical-minerals
https://www.govinfo.gov/content/pkg/PLAW-117publ169/uslm/PLAW-117publ169.xml
https://www.govinfo.gov/content/pkg/PLAW-117publ169/uslm/PLAW-117publ169.xml
https://www.abnamro.com/research/en/our-research/the-strategic-approach-to-critical-raw-materials
https://www.abnamro.com/research/en/our-research/the-strategic-approach-to-critical-raw-materials
https://www.piie.com/blogs/realtime-economics/us-strategy-critical-minerals-needs-clearer-priorities
https://ip-quarterly.com/en/great-extraction
https://www.spglobal.com/en/research-insights/featured/special-editorial/china-s-global-reach-grows-behind-critical-minerals
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capacity building and training35. Current partnerships include:Canada (signed in
2021),Ukraine(2021),Kazakhstan(2022),Namibia(2022),Argentina(2023),Chile
(2023),Zambia(2023),DRC(2023),Greenland(2023)36, and very recently Norway 
(2024),andoneissaidtobeabouttobesignedwithAustralia37.Thesepartnerships
are also demanding rigorous environmental, social, and governance (ESG) stan-
dards from the partner country38.Table5showshoweverthatin2023,theEUwas
stilldependentonmanycountrieswithwhichnostrategicpartnershipexists.

TABLE 5. Overview of EU sourcing shares of materials (selected materials) (2023)

Material MainEUSupplier
(extraction stage)

Main EU supplier 
(processing stage, 
incl.recycling)

Import dependency 
(extraction/processing)

Lithium No data
Chile79%
Switzerland7%
Argentina6%

81%/100%

Cobalt
No data
Globalprimarysupplier:
Congo63%

Finland62%
Belgium29%
DRC2%

81%/1%

Nickel
Finland38%
Canada24%
Greece19%

Russia29%
Finland17%
Norway10%

31%/75%

Copper 
Poland19%
Chile14%
Peru10%

Germany17%
Poland14%
Spain11%

48%/17%

Heavy 
REE

Japan55%
China43%
USA2%

China100% 100%/100%

Light REE No data China85% 80/100%

 SSource: Transport & Environment Briefing, October 2023.

 I ESG AND THE “DARK SIDE OF THE ENERGY TRANSITION”

 — Environmentaldegradationsthatneed(andcan)beaddressed

In addition to these challenges, the EU race for critical minerals should address 
the environmental and social that mining generates,–what ithasnowbecome
acliché to call the “dark sideof theenergy transition”39.This “dark side”points

35 EU Raw Materials Coalition (2023) How to strengthen the EU’s Critical Raw Materials Strategic 
Partnerships, November.

36 EU and Greenland sign strategic partnership on sustainable raw materials value chains, Pub Affairs 
Brussels, 01/12/2023

37 “EU Commission to sign partnership with Australia on critical raw materials”, Euractiv, 27/03/2024
38 “EU Strategic Partnerships”, Transport & Environment Briefing, October 2023.
39 See among many other usages of this expression: Canelas, Joana & Carvalho, Antonio. (2023). 

The dark side of the energy transition: Extractivist violence, energy (in)justice and lithium mining 
in Portugal. 100. 103096. 10.1016/j.erss.2023.103096. , Marin A. Goya D. (2021) “Mining- The dark 
side of the energy transition”, Environmental Innovation and Societal Transitions, vol. 41; Decembrer, 
pp. 86 – 88, “Kramarz T., Park S. Johnson C. (2021), “Governing the dark side of renewable energy: 
A typology of global displacements”, Energy Research 1 Social Science, Vol. 74, April, https://doi.
org/10.1016/j.erss.2020.101902

https://eurmc.org/publication/how-to-strengthen-the-eus-critical-raw-materials-strategic-partnerships/
https://eurmc.org/publication/how-to-strengthen-the-eus-critical-raw-materials-strategic-partnerships/
https://eurmc.org/publication/how-to-strengthen-the-eus-critical-raw-materials-strategic-partnerships/
https://www.pubaffairsbruxelles.eu/eu-institution-news/eu-and-greenland-sign-strategic-partnership-on-sustainable-raw-materials-value-chains/
https://www.euractiv.com/section/energy-environment/news/eu-commission-to-sign-partnership-with-australia-on-critical-raw-materials/
https://www.transportenvironment.org/wp-content/uploads/2023/11/2023_11_Briefing_EU_strategic_partnerships.pdf
https://doi.org/10.1016/j.erss.2020.101902
https://doi.org/10.1016/j.erss.2020.101902
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out the paradox that, to accelerate the energy transition, the industry has to rely 
onextractionprocessesandbusinessesthat,insomecountries,canbeextremely
damagingtotheenvironmentandpopulations.Thisisacontroversialissue,andit
regularlybringsupthequestionofwhethertheenergytransitionisapropersolu-
tiontoaddressclimatechangeandotherenvironmentalcrises.

Mining can have many impacts on the local environment. First, it is an energy-inten-
siveindustry,whichresultsinmanyGHGemissions40.Inaddition,theestablishment
ofamine,ifnotdonesustainably,canleadtothedestructionoflandscapes(with
anobviousimpactonbiodiversity),waterpollution,degradationofairquality,and
contaminationofcrops.Manystudieshavebeenconductedtoassessthe impact
ofminingincountrieswithweakgovernance.Forinstance,inCongo,thedevelop-
mentofcobaltminesrequireddeforestationwithmillionsoftreescutandresulted
intheTschangalaleLakebeingcontaminatedwithhighlevelsofcobalt,aradioac-
tiveelement.Thecontaminationlaterspreadtothelocalpopulationwhowouldeat
fishor drink the lake’swater. In addition, studies report a “hazy air surrounding
themines,fullofdustandgrit,andtoxictobreathe”,withanincreasedriskofbirth
defects(limbabnormalitiesandspinabifida)41.Lithiumalsohasdisastrousconse-
quencesforthelocalenvironment.Itaffectswateravailability:astudypublishedin
2020assessedforinstancethatwaterstoragedeclinedatarateof1.16mm/yearin
SalardeAtacama,Chile42.NickelfromthePhilippinesgeneratestoxicwastewhich
is (legally) dumped in oceans43.

 — Thesocialconsequencesofminingincountrieswithweakgovernance

Thesocialconsequencesofminingarealsoconcerninginmanycountriesanddif-
ficult tosummarize.When mines are not following sustainability standards, the 
local populations are the most exposed to the environmental damages mentioned 
above. Many of the mining projects are located in territories of indigenous popu-
lations – this is the case for over 80% of the lithium projects and more than half 
of the nickel and copper projects44.Minersareoftenexposedtoverypoorworking
conditions.InDRCcobaltmines,therehavebeenconfirmedreportsofpatriarchy,
humantrafficking,forcedlabor,aswellaschildlaborandabuse,whilewomenare
exposed to sexual abuse and prostitution, with situations described as “modern
slavery”45.Recent reports alsomentionZimbabweanchildrenwhocannot afford
schoolfeesandareattractedbythesalaryofferedinlithiummines46.Thesecondi-
tions are aggravated in illegal mines, with companies taking advantage of the grey 
zonesgeneratedbypolitical instability incountries likeMyanmar47.Thedevelop-

40 On the energy consumption of mining for all types of materials, see Aramendia E., Brockway, Taylor 
P.G. and Norman J. (2023) “Global energy consumption of the mineral mining industry: Exploring 
the historical perspective and future pathways to 2060”, Global Environmental Change, vol. 83, 
December, https://doi.org/10.1016/j.gloenvcha.2023.10274  

41 “The Environmental Impacts of Cobalt”, Earth.org, 28/03/2023. 
42 Liu W., Agusdinata D.B. (2020) “Interdependencies of lithium mining and communities sustaina-

bility in Salar de Atacame, Chile”, Journal of Cleaner Production, volume 260, 1 July, https://doi.
org/10.1016/j.jclepro.2020.120838 

43 Examples used from Steyn E. (2024), “The importance of critical minerals should not condone their 
extraction at all costs”, The Conversation, 27/02. 

44 “Scale of conflict between mineral mines and indigenous peoples revealed”, Institute for develop-
ment studies, 09/08/2023. 

45 Sovacool B. (2021) “When subterranean slavery supports sustainability transitions? power, patriar-
chy, and child labor in artisanal Congolese cobalt mining”, The Extractive Industries and Society, vol. 
8, March, pp. 271 – 293, https://doi.org/10.1016/j.exis.2020.11.018  

46 “Schoolchildren in Zimbabwe drop out for lithium mines”, China Dialogue, 07/03/2024.  
47 “China-Backed Illegal Rare Earth Mining Surging in Northern Myanmar”, The Irrawaddy, 

22/07/2022.  

https://doi.org/10.1016/j.gloenvcha.2023.102745
https://earth.org/cobalt-mining-in-congo/
https://doi.org/10.1016/j.jclepro.2020.120838
https://doi.org/10.1016/j.jclepro.2020.120838
https://theconversation.com/the-importance-of-critical-minerals-should-not-condone-their-extraction-at-all-costs-220833
https://theconversation.com/the-importance-of-critical-minerals-should-not-condone-their-extraction-at-all-costs-220833
https://www.ids.ac.uk/news/scale-of-conflict-between-mineral-mines-and-indigenous-peoples-revealed/
https://doi.org/10.1016/j.exis.2020.11.018
https://chinadialogue.net/en/business/zimbabwe-schoolchildren-drop-out-for-lithium-mines/
https://www.irrawaddy.com/news/burma/china-backed-illegal-rare-earth-mining-surging-in-northern-myanmar.html
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ment of mines can also create important displacements48.Recentreportsmention
for instance400householdsbeing forcedout, followingapreviouswaveof209
otherhouseholdshavingtoleaveintheregionofKolwezi,calledthe“cobaltcapital
oftheworld”inDRC49.

 — …However, CRMs’ impact remains limited as compared to fossil fuels’  

However, these important and serious damages should not overshadow the many 
benefits that low-carbon technologies bring, and the fact that the mining needs 
for clean energy are extremely limited as compared to the ones for fossil fuel 
energy (accordingtotheIEA,in2021,7.5billiontonsofcoalwereextractedfrom
theground,whilethetotalamountofmaterialsneededfortheenergytransitionby
2040shouldbelowerthan30milliontons50).They also call for a better implemen-
tation of environmental and social standards, and more scrutiny from different 
actors. The development of EU mines would allow better monitoring and enfor-
cement of high environmental and social standards, as well as strengthened 
sovereignty. 

II   EU CRMA: progress, tools and remaining policy gaps 

This section will focus on the EU’s domestic solutions and value chains, from 
extraction to recycling and broader circularity challenges. Indeed, as shown in the 
previous section, CRMs are often imported from countries with weaker governance 
models, insufficientenforcementofenvironmentalstandards,andlowmonitoring
ofsocialaspects.Besides,introubledgeopoliticaltimes,theEUneedstoincrease
itsautonomyandsovereigntythroughstrengtheneddomesticsupplychains.

The Critical Raw Materials Act was proposed by the European Commission (EC) as 
part of its Green Deal Industrial Plan in 2023, andadoptedbytheCouncilandthe
EuropeanParliamentin2024. Thegoalistoensureasecure,resilient,andsustai-
nableCRMsupplyfortheEU.Morespecifically,itsthreeobjectivesareto:
• Lower the risk of supply disruption through Strategic Projects within and out-
sidetheEU,aswellas improveresourceefficiencytomitigatethe increaseof
consumption

• Foster sustainable sourcing and improving circularity 
• ImprovetheEU’sabilitytomonitorandmitigateCRMsupplyrisk

The potential for EU domestic CRM supply chains is substantial.AsofMay2023,
theEuropeanRawMaterialsAlliance(ERMA),51hadidentifiedover50investment
cases on materials for energy storage and conversion in Europe, for a total invest-
mentneedbeyond€15billion.Iftheseprojectswererealised,ERMAestimatedthat
theEUcouldcover40%ofitsdemandinlithiumby2030,andover40%forcobalt
andrareearthelements.

However, Europe is lagging behind its main competitors in developing and sca-
ling cutting-edge CRM technologies. Investment in EU CRM mining and processing 
projectscontrastswiththeboominbatterygigafactories.EUbatterymanufactu-

48 Kramarz T., Park S., Johnson C. (2021), “Governing the dark side of renewable energy…”, op. cit. 
49 “Mine in ‘world cobalt capital’ displaces locals and monks under questionable circumstances”, Mong-

abay, 23/10/2023.  
50 Figures quoted by Ferreira F., Odell S. (2023), “How does the environmental impact of mining for 

clean energy metals compare to mining for coal, oil and gas?”, MIT Climate Portal, 08/05.
51 The ERMA is a network launched in 2020 as part of the 2020 Action Plan on Critic bringing to-

gether public and private actors across the value chain, from primary raw materials to recycling,

https://news.mongabay.com/2023/10/mine-in-world-cobalt-capital-displaces-locals-and-monks-under-questionable-circumstances/
https://climate.mit.edu/ask-mit/how-does-environmental-impact-mining-clean-energy-metals-compare-mining-coal-oil-and-gas
https://climate.mit.edu/ask-mit/how-does-environmental-impact-mining-clean-energy-metals-compare-mining-coal-oil-and-gas
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rersareatriskofstrugglingtosecureCRMs,hamperingtheircompetitiveness.52 In 
December2023,Chinaannouncedanexportbanonthetechnologytomakerare
earthmagnets,addingtotheexistingbanontheexportofrareearthextractionand
refiningtechnology53.Chinaisthetopprocessorofrareearth,andWesterncom-
panies,whichonceledinthisfieldbeforecedingproductiontoChina,mayneedto
developnewtechniquestoovercomeChina’sdomination.

Map 2: Geographic distribution of current and potential raw materials projects identified 
through the ERMA investment pipeline54

52 Davis, R. 2024. Doing more with less: A European Critical Raw Materials Strategy for Cleantech 
Competitiveness. Cleantech for Europe. 

53 Reuters, 2023. China bans exports of rare earth processing tech over national security. December
54 European Raw Materials Alliance, 2024. Materials for Energy Storage and Conversion. A European 

Call for Action. A report by the Materials for Energy Storage and Conversion Cluster of the ERMA.
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Third, a strengthened ecosystem in the fuel cell and electrolyser industry is a key component of the proposed 
actions. This will lead to measurable impact in terms of cost reduction due to reduced costs in sourcing and 
production and improved synergies that drive the R&D efforts in this sector. Staying ahead of the competition 
is crucial in this emerging sector.

The alternative energy storage & conversion will benefit hugely from R&D-related actions that will translate 
into potentially significant GWh to TWh-scale energy storage capacities to cover the seasonal volatility of re-
newable energies and ensure strategic energy security. Decisive and timely actions in this sector have the po-
tential to establish Europe as a world leader in the field. Advanced materials and storage and conversion solu-
tions can furthermore lead to double-digit energy savings in the clean energy sector.

While we acknowledge that the increased use of wind energy is central to the European climate goals, questions 
regarding the raw materials related to wind power have been covered in previous work by ERMA in the Cluster 
1 Action Plan on Rare Earth Magnets and Motors. A summary of the work can be found at the end of this Action 
Plan.

Most ERMA stakeholders identified permitting as one of the most crucial bottlenecks in the development of 
domestic resources and processing capacity. The uncertainty associated with the timing and outcomes of the 
permitting process introduces a very high level of risk for potential investors, thus preventing many otherwise 
viable projects from being implemented. Many European countries have no time limits for environmental permit 
handling, and different aspects of permit applications are often handled by different authorities that work inde-
pendently. While it is absolutely crucial that that public be given the opportunity to scrutinize permit applications 
and appeal permit decisions, it is equally crucial that these processes be streamlined. The Critical Raw Materials 
Act’s intention to streamline and set a strict timeframe for permitting, in line with the recommendations made 
by the ERMA community, is a very welcome positive development.

ERMA Investment pipeline
To increase Europe’s strategic autonomy in Materials for Energy Storage and Conversion, the EU will need to 
address the entire value chain. This involves the boosting of exploration, mining, separation, and processing and 
the building of a circular economy around materials for energy storage and conversion by advancing ecodesign 
requirements, waste collection, recycling activities. Today, there is limited primary production within the EU and 
for some materials related to energy storage, the EU relies almost entirely on imports. There is also a significant 
lack of recycling facilities across Europe which, by 2050, could potentially become the main source for supplying 
an increasing demand for critical raw materials.

As of May 2023, ERMA has identified over 50 investment cases targeting materials for energy storage and 
conversion across Europe and beyond and a total investment need exceeding EUR 15 billion (Figure 1). If these 
projects were realised, a significant percentage amount for some materials could be sourced from the EU by 
2030, that is, significantly higher than today and, for some materials, even higher than the targets set in the 
Critical Raw Materials Act. This is illustrated in Figure 2, where global and EU demand and production data for 
2020 are compared with forecasted global and EU demand data for 2030 for a selected group of critical and 
strategic materials.

Figure 1. Geographic distribution of current and potential raw materials projects identified through the ERMA investment 
pipeline. Some projects are not shown on this map due to confidentiality, but are included in the ERMA supply data 
reported in this document and in the high-level ERMA investment needs shown in Figures 2 and 4.12

https://assets-global.website-files.com/626fd2b7495a6f980eab20c8/651299275fd517f3a6b36890_A%20European%20Critical%20Raw%20Materials%20Strategy%20fit%20for%20Cleantech%20Competitiveness.pdf
https://assets-global.website-files.com/626fd2b7495a6f980eab20c8/651299275fd517f3a6b36890_A%20European%20Critical%20Raw%20Materials%20Strategy%20fit%20for%20Cleantech%20Competitiveness.pdf
https://www.reuters.com/markets/commodities/china-bans-export-rare-earths-processing-technologies-2023-12-21/
https://eitrawmaterials.eu/wp-content/uploads/2023/05/FINAL-ERMA-Cluster-2-DIGITAL.pdf
https://eitrawmaterials.eu/wp-content/uploads/2023/05/FINAL-ERMA-Cluster-2-DIGITAL.pdf
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 SEuropean Raw Materials Alliance, 2024. Materials for Energy Storage and Conversion. A European 
Call for Action. A report by the Materials for Energy Storage and Conversion Cluster of the ERMA.

 I OVERVIEW OF THE CRMA 

 — Strategicandcriticalrawmaterialslist

The EU CRM list is an important element guiding the EU strategy to secure access 
to the identified materials and reduce consumption as well as dependencies.The
firstEUCRMlistwaspublishedbytheCommissioninits2011Communicationon
rawmaterialsandwasupdatedeverythreeyears(2014,2017,2020)sincethen.

With the CRMA, a list of 34 CRMs becomes part of an EU regulation for the first 
time.The2023updateincludesCriticalRawMaterials(CRMs)thatmeettwocondi-
tions: theyhavehigheconomic importanceanddisplayhighsupply risk.The list
involves 17 Strategic Raw Materials (SRMs), which are important for technolo-
giesrelatedtothegreenanddigitaltransition,aswellasdefenceandaerospace.
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Figure 2. Global and EU demand and production data for 2020, compared with forecasted 2030 global and EU demand and potential supply 
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Source: World Mining Data and other EIT RawMaterials internal and external sources.

*Total production. Data reported are for EEA member countries.

*2030 EU demand and ERMA potential refer to REE in permanent magnets.*Lithium Carbonate Equivalent - LCE
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Figure 2: Global and EU demand and production data for 2020, compared with forecasted 
2030 global and EU demand and potential supply from projects identified through the ERMA 
investment pipeline, for lithium, cobalt and REE (in metric tonnes).
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Although the CRMA is part of theGreenDeal Industrial Plan, and thus strongly
anchored into the EU green transition,  the CRMs listed are not limited to ener-
gy-relatedchallenges.

 — Extraction,ProcessingandRecyclingbenchmarks

The major policy breakthrough of the CRMA is the introduction of benchmarks 
on EU extraction, processing, and recycling capacities, expressed as a share 
of EU demand by 2030. Although indicative, it furthersupportstheEUstrategy
to enhance domestic sourcing of primary and secondary raw materials, allowing 
quantitative indicators  formonitoringpurposes.Ademandmoderationobjective
isincluded,thoughwithnoassociatedfigure.55TheCRMAbenchmarksarethefol-
lowing:
• EUextractioncapacitycancoveratleast10%ofannualconsumptionofSRMs
• EUprocessingcapacitycanproduceatleast40%ofEU’sannualconsumptionof
SRMs

• EUrecyclingcapacitycanproduceatleast25%oftheEU’sannualconsumption
ofSRMs

Additionally, theCRMA introduces adiversificationobjectiveof no third country
providing65%ormoreoftheEU’sannualconsumption.Thisexternalaspectofthe
CRMAwillbeleftasideinthissection.

By 2026, the EC (European Commission) will present indicative projections of
annual consumptionofeachCRM in2030,2040,and2050. Itwillmonitorpro-
gresstowardsthebenchmarksandthedemandmoderationobjectiveeverythree
years.Fornow,benchmarksarenotdifferentiatedbyminerals.Itcouldbeinteres-
tingtoadoptmoredifferentiatedbenchmarksoncewegetabetterunderstanding
ofvulnerabilities,potentialforcapacityincreaseandconsumptiontrendsbyCRM.

 — EUStrategicProjectsforextraction,processingandrecycling

Lengthy and uncertain permitting procedures increase the risk profile of CRM 
projects, especially for exploration and extraction projects.AshighlightedinPart
1,mining isaveryenvironmentallysensitiveactivitythatneedstobethoroughly
regulated,andleadtimesuntilthestartofoperationaverage16years.Anewextrac-
tion project involves an exploration permit, then a mining permit, an environmental 
permit,aswellasbuildingandlandpermitsattheveryleast56.Additionalpermits
mayberequireddependingonthe locationandsitespecificities in termsofbio-
diversity. The process involves consultation with various stakeholders and local
communities.

The main instrument created by the CRMA to achieve the above benchmarks is 
the status of the Strategic Project (SP), which will give access to accelerated per-
mitting processes.Onceaprojectisconsideredstrategic,thedurationofnational
permitgrantingprocesseswillbelimitedto27monthsforextractionprojects,and
15 months for processing or recycling. As a way to accelerate permit granting,
MemberStatesmust setupnational points of single contact, and ensure these 
unitshaveenoughqualifiedstaffaswellassufficientfinancial,technicalandtech-
nologicalresources.

55 European Council, 2024. CRMA proposal - final text.
56 See the example of Sweden on MineFacts, The permitting process. Retrieved on 05/04/2024 

https://data.consilium.europa.eu/doc/document/ST-6378-2024-REV-1/en/pdf
https://www.minefacts.eu/the-permitting-process
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The CRMA establishes a European Critical Raw Materials Board,chairedbythe
European Commission (EC) and composed of representatives of all theMember
StatesandoftheEC57.TheBoardwilldiscussandissueanopiniononpromoters’
applicationstobecomeStrategicProjects.The Strategic Project status is granted 
by the EC, consideringtheopinionoftheBoard58basedonthefollowingcriteria:
• contributiontothesecurityofsupplyoftheEU,
• technicalfeasibility,
• environmentalandsocialsustainability,
• Cross-borderbenefitsondownstreamsectors(forEUprojects).

TheECalsohasthepowertowithdrawthestatusofaStrategicProjectifaproject
isdeemedtonolongerfulfilltheselectioncriteria.

In addition to accelerated permitting, the CRMA calls on establishing enabling 
conditions for Strategic Projects.TheCommissionisrequiredtoprovidesupportto
crowd-inprivateinvestments,includingsupportingStrategicProjectsthatstruggle
to accessfinance.The typeof instrument to be deployedby theCommission to
achievethisisnotspecifiedintheCRMA,butthe2023CRMCommunicationmen-
tionedInvestEUandthetaxonomy.Additionally,thehostMemberStatewillhaveto
provideadministrativesupporttopromoters,aswellasassistanceregardingpublic
participationofaffectedcommunities.

 — Sustainabilityandcircularity

In addition to securing access to CRM, an important objective of the CRMA is to 
ensure that the supply is as sustainable as possible. EU environmental regulations, 
suchastheHabitatDirective,mustberespectedtogettheStrategicProjectstatus
undertheCRMA.Additionally,theCRMAwillaimatimprovingthesustainabilityof
CRMs through strengthened environmental impact monitoring, as well as improved 
circularitythroughthebenchmarktoenhanceEUrecyclingcapacityto25%ofEU
consumptionby2030.

The CRM should increase transparency on environmental impacts.TheCommis-
sionwilldefinea listofCRMsthataredeemedtohavesignificantenvironmental
impactsandsetupanobligationtodeclaretheassociatedenvironmentalfootprint.
Additionally,theCRMAwillenabletheCommissiontorecognizeexistingsustaina-
bilitycertificationschemes.Apublicdatabasewillbecreateddisplayingtheregister
ofrecognizedschemesandallowingfeedbackcollectionfromallrelevantstakehol-
dersontheschemes’implementation.Theenvironmentalfootprintisfornowlimited
tomonitoringpurposesonly,soisthesustainabilitycertification.Onecouldimagine
thatitcouldbeusedtoselectandpromotethemostvirtuousprojectsinthefuture.

The CRMA complements existing legislation related to raw materials’ circu-
larity,59 improving circularity planning and reporting obligations for Member 

57 EP (European Parliament) representatives may attend as observers upon invitation by the Chair. 
Other stakeholders, industry, SMEs, civil society, academia, trade unions, EU agencies may also be 
invited as observers or provide written contributions. Observers cannot participate to the formula-
tion of advice. Sub-groups can be set up on financing, public participation, exploration, circularity 
– resource efficiency – substitution, risk monitoring, strategic stocks.

58 Contrary to Strategic Projects in the NZIA, Strategic CRM Projects are approved by the EC and not 
national authorities. The EC should publish a delegated act providing a single application template 
for promoters within 6 months. Strategic Projects promoters have reporting and information obliga-
tions to the EC.

59 The End-of-Life Vehicles Directive (2000), the Waste Framework Directive (2008), the Waste elec-
trical and electronic equipment directive (2012), and the new Batteries regulation (2023), already 
set reporting requirements on the presence of CRMs in waste streams.
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States. CRMA’s implementing actswill specify the list of products, components,
andwastestreamsthatwillbeconsideredashavingrelevantCRMrecoverypoten-
tial.Basedonthislist,MemberStateswillhavetoadopt,implement,andreporton
nationalprogrammestoenhanceresourceefficiency,wasteprevention,collection
andprocessing,uptakeoftheuseofsecondaryCRMsthroughpublicprocurement,
anddeploymentofcirculardesigns.Specificreportingobligationswillapplytothe
quantity of components involving CRMs from electrical and electronic waste, enhan-
cingrequirementsundertheWasteElectricalandElectronicEquipmentDirective
(2012).

Circularity will be fostered with new measures aimed at recovering CRMs from 
extractive waste and improving data collection of CRMs in permanent magnets. 
TheCRMAcomplementstheExtractiveWasteDirective,byrequiringoperatorsof
facilities generating extractive waste to assess the recovery potential of CRMs.
MemberStatesalsoneedtosetupadatabaseofclosedextractivewastefacilities
withpotentialofrecoverableCRMs,aswellasadoptandimplementmeasuresto
promote the recovery of CRMs from extractive waste, including from closed facili-
ties.

Permanent magnets containing CRMs are potentially present in devices such 
aswindenergygenerators,heatpumps,orelectricmotors.TheCRMAmandates
thatthesedevicesbearanewlabelindicatingthepresenceofoneormoreperma-
nentmagnets,aswellastheirtype.Thelabelshouldbelinkedtoauniqueproduct
identifiercontainingfurtherinformation,includingaccessandsaferemovalofthe
permanentmagnets.Itwillbeincludedintheproductpassportforproductscovered
by theEcodesignRegulation. In 2031 at the latest,minimum shares of recycled
CRMsusedinnewpermanentmagnetswillbeintroduced.

 I ASSESSMENT OF THE CRMA WITHIN THE WIDER EU CRM FRAMEWORK AND 
REMAINING POLICY GAPS 

 — StrategicProjectsareagoodstepforward,providedthattheselectionprocess
isconductedinaswift,efficientway,andasfairandtransparentaspossible

The CRMA is a good step to strengthen domestic mining value chains. Withthe
statusofStrategicProjects,itsendsastrongpoliticalsignalthattheEUwillbeput-
tingahighpriorityonCRMprojects.

The first Strategic Projects could be announced in the Fall of 2024.Thiswould
solidify the political momentum in favour of domestic supply chains for CRMs and 
allowprioritizationofEUefforts.ApplicationswillbesubmittedtotheCommission
throughanopencallwithat least4cut-offdatesperyear.Thefirstcut-offdate
shouldbearoundJune202460.TheCommissionmustthencompletethefulleva-
luationprocesswithin4months.

The selection process of EU Strategic Projects will need to combine speed with 
efficiency and legitimacy.  Discussion of project applications will take place within 
theCRMBoard.Itwillbehighlystrategicandrequiretheinvolvementoftheright
expertise.MemberStateswillhavethepossibilitytosendtheirexpertstotheBoard
todiscussprojectapplications.Additionally,MembersoftheEuropeanParliament
willbeinvitedasobservers.

To facilitate the next steps for Strategic Projects, it will be important to ensure that 
selection and discussion within the Board will be based on a fair and transparent 

60 no later than 3 months after the entry into force of the CRMA
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process, asmandatedby theCRMA.To thatend,making full useof thepossibi-
litytoinviteasobserversabalancedmixofrepresentativesofindustry,SMEs,civil
society,academia, tradeunionsandsub-nationalauthorities (especiallytheones
concernedbythepotentialStrategicProjects)couldgoalongwayinstrengthening
socialacceptabilityandlegitimacyoftheselectedStrategicProjects.

In addition theRawMaterial SupplyGroup is anopportunity for stakeholders to
provide inputs to facilitate theachievementsofEUambitions. It issetupby the
Commission’sDGGROWtoassistotherdepartmentsoftheCommissionwiththe
implementationofrawmaterialspolicies.61 However, this group so far remains domi-
natedbytradeandbusinessassociations,withfewNGOsandresearchinstitutes,
andno representativeof local communities.Yet inclusivestakeholderandpublic
participationiscriticalforplanninganddecision-making.Theyhavebeenfoundto
supportbetterimplementationofregulationsandpolicies,facilitatereconciliation
ofvariedinterestsandobjectives,andimprovetheacceptabilityoftheprojects62.
Avenuestostrengthenexistingdialogueandstakeholderparticipationstructuresat
theEUlevelshouldbeexploredtofacilitatetheimplementationoftheCRMA.

 — Speedinguppermittingwhileupholdinghighenvironmentaland
socialstandardscallsforspecificimplementationefforts

Meeting CRMA’s permitting deadline for Strategic Projects will depend on a 
national single point of contact’s sufficient human, financial, technical, and tech-
nological resources.Somecountries,suchasSwedenandFinland,alreadyhavea
well-developed regulatory framework supporting high environmental safeguards, 
public participation, and strong social acceptability of mines. In other Member
States,suchasSpain,miningactivitiesarestillverymuchintheirinfancy.

TheBoardwillprovideaspacetoexchangebestpracticesbetweenMemberStates
anddiscusstheimplementationofStrategicProjects.Amorestructuredknowledge
centre tosupportanationalsinglepointofcontactwouldbebeneficial. Itwould
alsopotentiallyprovidespecifictechnicalassistanceaswellascapacitybuilding.
SincenewCRMminingprojectsmaybelimitedtoafewprojectsperMemberState
in the near future, there is a need to support the mutualisation of project knowledge, 
andbestpracticestolimitthereplicationof“first-of-a-kind”projectswithlimited
knowledgespillovers.

Knowledge sharing and best practices on environmental and social aspects will 
be key for social acceptability.The respectofEUenvironmental regulations for
StrategicProjectsrecognition,suchastheHabitatDirective,hasbeenpreservedin
theCRMA.Yetinadequateandincompleteenvironmental impactassessments,or
lack thereof, emerge as a key concern for local communities, alongside health and 
water considerations63.Intheabsenceofgoodpracticesregardingtheimplemen-
tation of high environmental and social standards, local communities’ opposition is 
likelytoslowdownorderailthepotentialprojects.Forexample,theJadarlithium
project in Serbia has been stalled due to massive environmental protests. The
CacereslithiumprojectinSpainisheavilycontested.TheEUlacksacomprehen-
sivedatabaseonminingactivitiesandprojects,makinganEU-wideassessmentof

61 European Commission, Register of Commission Expert Groups and Other Similar Entities. Raw 
Materials Supply Group. Last updated in December 2022, retrieved on 05/04/2024.  

62 Pölönen, O. Allard, C., Raitio, K. 2021. Finnish and Swedish law on mining in light of collaborative 
governance. In Mononen, T., Kivinen, S., Kotilainen, M.J., Leino, J. 2022. Social and environmental 
impacts of mining activities in the EU. Study requested by the PETI Committee. European Parlia-
ment.

63 Ibid.

https://ec.europa.eu/transparency/expert-groups-register/screen/expert-groups/consult?lang=en&groupID=1353
https://ec.europa.eu/transparency/expert-groups-register/screen/expert-groups/consult?lang=en&groupID=1353
https://www.europarl.europa.eu/RegData/etudes/STUD/2022/729156/IPOL_STU(2022)729156_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2022/729156/IPOL_STU(2022)729156_EN.pdf


22 • Jacques Delors Institute • Policy Paper

environmentalandsocialimpactsaswellasbestpracticesverydifficult64.Despite
positivestepstowardsgreatertransparency,theCRMAdoesnotsolvethisspecific
issue.

Beyond the CRMA, the EU should encourage and support the roll-out of targeted 
public relations and information campaigns across Europe, with special consi-
derations for small project promoters who usually lack the time and resources to 
conductthese.TheEUcouldformalizenormativeprocesseswithindependentthird
parties’ mediation, the establishment of a scientific board, and the inclusion of
opponentsinthediscussion,assuggestedbyERMA65.

The possible recognition by the EC of sustainable CRM certification schemes 
could be a great way to enhance trust in sustainable value chains, both in and 
outside the EU. It is an opportunity to promote equal and shared co-governance 
models for comprehensive and rigorous standards and audit methodology, pro-
vidinganequalvoice tobusinesses,workers,andcommunities.The Initiative for
ResponsibleMiningAssurance(IRMA)StandardforResponsibleMiningwasdeve-
loped through such a model66. Businesses are increasingly supporting67 it, as it 
appearsasacrediblestandardforresponsibleminingthatcanberelieduponby
downstreampurchasersandpublicauthorities.

 — Financing - the ongoing challenge of crowding in private investments

CRM projects are considered high-risk investments due to high capital costs, 
uncertaintyregardingpermitting,andenvironmentalandsocialrisks.Therefore,the
needtosecurewhatisreferedtoasa“SocialLicencetoOperate”,inotherwords,
buildinggoodrelationshipswithlocalcommunities, isveryimportantforprojects
promoters,butaddstoprojectcomplexity.TheeconomicviabilityofEUdomestic
projects, especially regarding extraction and recycling, is an additional challenge to 
increasedEUproductioncomparedtorelyingonimports.

The CRMA, if fully implemented, should strengthen the business case of CRM pro-
jects.ShorterpermittingtimesforStrategicProjectsshouldsupportinvestments
inCRMactivities.

However, the CRM does not come along with clearly dedicated funding tools, 
which is a major weakness of the current policy framework.Cleantechventure
investmentinCRMexploration,mining,andprocessing,aswellasbatteryrecycling,
issignificantlylowerinEuropethaninNorthAmerica,accordingtoCleantechfor
Europe.68TherecentUSInflationReductionAct(IRA)andtheBipartisanInfrastruc-
tureLawallocatedover$8,5billionforCRMprojectsand$600millionfordomestic
CRM recycling, innovation, material efficiency, and substitution69. China’s state-
backed companiesbenefit frombillions in credit available fromChinesebanks70.
AccordingtotheIEA,anticipatedinvestmentsinprocessingcapacitiesofmostcri-

64 Ibid.
65 European Raw Materials Alliance, 2024. Materials for Energy Storage and Conversion. A European 

Call for Action. A report by the Materials for Energy Storage and Conversion Cluster of the ERMA.
66 T&E, 2023. Open letter “Concern over industry-led mining sector standards”.
67 University of Cambridge Institute for Sustainability Leadership (CISL) and the Wupperthal Institute, 

2023. Embracing circularity: a pathway for strengthening the Critical Raw Materials Act.
68 Davis, R. 2024. Doing more with less: A European Critical Raw Materials Strategy for Cleantech 

Competitiveness. Cleantech for Europe. 
69 Ibid.
70 Majkut, J., Nakano, J., Krol-Sinclair, M., Hale, T., Coste, S. 2023. Building larger and more diverse 

supply chains for energy minerals. Center for Strategic and International Studies. 

https://eitrawmaterials.eu/wp-content/uploads/2023/05/FINAL-ERMA-Cluster-2-DIGITAL.pdf
https://eitrawmaterials.eu/wp-content/uploads/2023/05/FINAL-ERMA-Cluster-2-DIGITAL.pdf
https://www.transportenvironment.org/wp-content/uploads/2023/09/2023_09_Mining_standard_letter_final.pdf
https://www.corporateleadersgroup.com/reports-evidence-and-insights/collections/reports/report-embracing-circularity-pathway-strengthening
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ticalrawmaterialsindicateastrengtheningofChina’sleadership.Itsshareofglobal
CRMoutputissettoriseby203071.

In contrast, dedicated EU financing instruments are very much in their infancy, 
small scale, and fragmented.TheEUonlyreliesonnationalstateaid toachieve
EU-wideCRMambitions.

Yet,acceleratingR&Daswellasdeployment inCRMprocessingandrecyclingto
achievehighenvironmental standards,and improve resourceefficiencyandpro-
ductivity remains critical and urgent72. Developing and scaling-up technologies
anddesignswithlowercarbonandenvironmentalfootprintwouldgoalongwayto
strengthenEUgreenindustrialsovereignty.Thisrequiresspecificactions,including
additionalfinancingeffortsandinstruments.

There is a lack of synergies among EU funds that could support the deployment 
and scale-up of innovative solutions that would reduce the environmental impact 
of extraction and processing, as well as support demand moderation through a 
circular economy. Horizon Europe financesmany innovative projects related to
CRMsubstitution,more sustainablemining, andgreater circularity. For example,
therecentHorizoncall“Resilientvaluechains2024”targetedprojectsaimingat
increasingrecoveryratesofvaluablerawmaterials,increasingtheeconomicper-
formanceofsustainablemineralprocessing,reducingwasteandemissionsfromthe
wholelifecycle,improvingresponsiblesupplyofCRMextractingandprocessingin
Europe.However,formorematuretechnologiesclosertocommercialdeployment,
theusualEUfinancialinstitutionalactors,arenotsufficientlyactiveinCRMs,espe-
ciallyminingprojects,whichinvolvehighrisksandspecificexpertise.

The new Strategic Technologies for Europe Platform (STEP), which was supposed 
tobetheEU’sanswertotheneedtoaccelerateinvestmentsincriticaltechnologies
andtheirsupplychains,fallsshortofthechallenge.Theinitialproposalwasalready
insufficient,withnofreshfunding,anarrowscale(€10billion)73andaninsufficient
focusonCRMs for cleanenergy.Thefinal agreement is evenmoredisapointing,
withonly€1.5billionadditionalfundingearmarkedfortheEuropeanDefenceFund.
For example, investments in the extraction, processing and recycling of critical raw 
materialsrelatedtonetzerotechnologieswasmadeeligibleforEuropeanInvest-
ment Bank (EIB) finance in July 202374. To make this a reality, Executive Vice
PresidentŠefčovičcalledontheEIBtoestablishadedicated“SustainableCritical
RawMaterialsTask Force” focusing exclusively on facilitatingprojects along the
entireCRMvaluechain.HealsocalledontheEIBtodeveloptherighttools,which
shouldallowtheEIBtotakehigherrisksthananormalbank75.Accordingtohim,
“giventhestrategicimportanceofcriticalrawmaterialsfortheeconomicsecurity
ofEurope,policyconsiderationsmustsometimestakeprecedenceoverprofit.”This
declarationhighlightstheincreasingstrategicambitionsoftheEuropeanCommis-
sion.

In December 2023, the European Commission announced a new financial support 
scheme for EU battery manufacturers under the Innovation Fund, for an amount 

71 IEA, 2022. Energy Technology Perspectives 2023.
72 European Raw Materials Alliance, 2024. Materials for Energy Storage and Conversion. A European 

Call for Action. A report by the Materials for Energy Storage and Conversion Cluster of the ERMA.
73 European Parliamentary Research Service, 2023. Strategic technologies for Europe Platform 

(STEP)
74 EIB, 2023. EIB to support Green Deal Industrial Plan with €45 billion in additional financing. Press 

release.
75 European Commission, 2024. Keynote speech by Executive Vice-President Šefčovič at the Euro-

pean Investment Bank Group Forum. Press corner.
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of € 3 billion for three years.76Itcouldtaketheformofafixedpremiumandshould
support the most sustainable batteries creating positive spillovers, including in
theupstreamstagesof thesupplychain.However,modalitiesof implementation
arestillunderdiscussion.CreatingexplicitlinksbetweentheInnovationFundsup-
porttobatterymanufacturersandsustainableEUsourcingofcriticalrawmaterials
wouldstrengthenthebusinesscaseofdomesticCRMprojects.

In January 2024, EIT InnoEnergy,77 together with Demeter, a European private 
equity and venture capital company, launched a new fund dedicated to the deve-
lopment of resilient raw materials supply chains for EU batteries.78Atleast70%
of investmentsshouldbededicatedtoEUdomesticproductionofCRMs(mining,
processing, refining, recycling).TheEBAStrategicBatteryMaterialsFund isnow
lookingforfinancerstoachieveatargetsizeof€500million.HavingEUfinancial
institutions join the fund would give it more strength and send a powerful market 
signal.However,thiscanonlybepartofagreaterportfoliooffinancinginstruments.

Atthenationallevel,Germanyannouncedearly2024anewrawmaterialsfund,to
beallocatedprimarilyundertheformofguarantees,andwhichseemstobemostly
oriented towards international partnerships79.Franceannounced itsownnational
CRMinvestmentfundinMay2023.OperatedbytheprivateequityfirmInfravia,it
shouldget€500millionfrompublicbudgetandisfundraisingtoachieveatarget
sizeof€2billion.There is at least a need for EU coordination of these national 
funds deployment. This also raises the issue of how to achieve collective EU-wide 
security when Member States do not have the same financial firepower.

TheenvironmentaldelegatedactoftheTaxonomy80publishedinJune2023covers
therecyclingofcriticalrawmaterials.However,mining and refining are not included 
in the EU taxonomy.Thisisamissedopportunitytochannelprivateinvestments
intoCRMactivitieswithhighenvironmentalstandards.Criteriafortheinclusionof
theseactivitiesstillneedtobedeveloped.

EU financial tools for CRMs are fragmented, small-scale, emerging, and poten-
tially involving complex81 application processes.Becauseofthis,itwillbedifficult
to achieve the speed and scale required for resilience, competitiveness, and clean 
tech leadership.Thisstands instarkcontrastwiththeUSandChinawhoarenot
shyofputtingbillionsonthetable.82WiththeCRMA,theCommissionisnowtasked
to take actions to support private investment crowd-in. The potential is there,
withover50investmentcasesidentifiedbyERMAforenergyCRMs.However,the
windowofopportunitytofulfillthispotentiallieswithinthenextfewyears.The next 
EU political cycle can make or break the CRMA’s ambitions depending on the kind 
of financing tools the Commission will be able to develop to that end this topic will 
be further addressed in the recommendation section.

76 European Commission, 2023. EU-UK relations. Press corner. 
77 EIT InnoEnergy is an organisation dedicated to innovative sustainable energy solutions supported 

by the European Institute of Innovation & Technology, a body of the European Union.
78 InnoEnergy, 2024. EIT InnoEnergy and Demeter launch € 500M European battery raw materials 

fund.
79 Müller, M. 2024. The Great Extraction. Internationale Politik Quarterly.
80 European Commission, 2023. Delegated regulation, EU Taxonomy 2023/2486.
81 For example to access Innovation Fund, for more details about the shortcomings of the application 

process see Humphreys, C. 2023. The sharpest tool in the toolbox: how to strengthen the EU Inno-
vation Fund for climate, competitiveness and security. I4CE. Report.

82 As an example, the US DOE recently announced a $ 2.26 billion loan to finance a lithium processing 
plant in Nevada, contributing to clean transportation objectives. DOE, 2024. LOP Announces cond-
tional commitment to lithium Americas corp. to help finance the construction of a lithium proces-
sing plant in Nevada.
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 — Circularity,resourceefficiency,substitution,andsufficiency

Different policies can also help reduce demand and therefore the need for new mines 
andrefiningcapacities.Forexample,thestrengthenedprovisionsontherecovery
ofCRMsfromextractivewasteareapositivestepforward.

Additionally, recycling can help to significantly reduce energy and water use 
related to CRM production, according to a JRC 2018 report.83 However, recycling 
CRM is a complex process involving high-temperature techniques and refining
processes to produce high-performing secondarymaterials. Recycling is not yet
welldeveloped,exceptforafewCRMs,suchascobalt.84Thewasteelectricaland
electronicequipmentrecyclingindustryonlyhasasmallnumberofrefiners(less
than10),moreoperatorsinthedismantlingandpre-processingphases(hundreds
orthousands),andlargernumbersinthecollectionphase.85Therearehighlosses
during collection, pre-processing, and recycling phases, and limited profitability
forsomematerials(suchaslithium).Competitivesortingandrecyclingtechnolo-
giesarelacking.TheCRMAputsthepriorityonCRMsinpermanentmagnets,which
makes a lot of sense given that these include REE, for which EU dependency on 
Chinaiscloseto100%.

To facilitate the implementation of the CRM recycling benchmark, the availa-
bility and adequacy of EU and national financial support should be assessed. 
Beyond Horizon funding in coordination with national Research and Innovation
programmes,moreeffortsneedtobemadetoenabletheeasyremovalofCRMs
incomponentsbothintermsofdesignandinformation.TheCRMwilladdressthis
issueforpermanentmagnets,butotherproductsandwasteregulationsshouldbe
updatedaccordingly.

The CRM is part of recent momentum in favour of more circularity through EU 
regulations.The2023BatteryRegulation isa trueblueprint forproduct regula-
tion covering the whole product lifecycle, which should drive increased battery
collectionandrecycling.By2030,around16%oftheglobalvolumeoflithium-ion
batterieswillbeavailable for recycling in theEU.ThenewRegulation introduces
a digital battery passport, and setsminimum recycled content targets for some
metals(includingcobaltandlithium). Italsoincludesmandatorycarbonfootprint
calculations forbatteries.Additionally, theproposedEnd-of-Lifevehicles regula-
tion (July2023)would introducemeasures toenable the reuseand recyclingof
components containing CRMs such as permanent magnets, including a target for 
vehiclestobedesignedsothattheyare85%reusableorrecoverable.86

Other products and waste legislation should be updated to best support the imple-
mentation of the CRMAwithsuchprovisionsrelatedtotheidentification,labeling,
recovery, and recycling targets of CRMs.TheEuropeanCommission should also
developdedicatedwastecodesforelectriclithium-ionbatteriesandintermediate
wastestreams(“blackmass”)toclassifyitashazardouswasteandrestrictexport
outsidetheEU.ThiswouldallowtobuildingupvaluableEUrecyclingfeedstock.87 
Additionally,objectives fortheuseofrecycledmaterials incleantechcouldalso
contributetostrengtheningthebusinesscaseofrecyclingprojects.

83 EC, 2018. Report on critical raw materials and the circular economy
84 EC, 2018. Report on critical raw materials and the circular economy
85 EEA, 2022. Investigating Europe’s secondary raw material market.
86 Watkins, E., Bergeling, E., Blot, E., 2023. Circularity and the European Critcial Raw Materials Act. 

IEEP.
87 Euractiv, 2023. EU urged to restrict export of ‘black mass’ from used electric vehicles.
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The CRMA focuses mostly on recycling. However, circularity has a much broader 
meaning. The waste management hierarchy introduced in the 2008 Waste
FrameworkDirectiveisasfollows:prevention,reuse,recycling,recovery,disposal. 

Avoiding waste through prevention and reuse has so far overlooked by policy 
efforts in the EU. AstheCRMA,thecurrentWasteFrameworkDirectiveandWaste
Electrical andElectronicEquipment (WEEE)Directive focuson achieving certain
collection and recycling rates, butfailtoprovideincentivestobusinessestoadopt
moreholisticcircularpractices(reuse,repair,extendlifetime,wasteprevention).88 
ThenewEcodesignforSustainableProductsRegulation(EPSR)underfinalization
will provide a framework to enhance the covered products’ design for circularity, 
butsettingtheserequirementswillrequirethedevelopmentofdelegatedorimple-
mentingacts.TheseactsshouldincludeCRMcircularityandrecoveryprovisions.89

The CRMA lacks tools to support the demand moderation objective, which cor-
responds to avoiding some of the needs for CRMs through a shift in technology, 
infrastructure, or organisation.Material substitution and new resource-efficient
technologieswouldbeanimportantlevertofosterresilienceandstrategicsoverei-
gnty.90AdditionaleffortswillbeundertakenunderthenewSETPlantaskforceto
explorecircularitybydesignandadvancedmaterialsforenergytechnologies.This
fieldhasalotofroomforinnovationandimprovement.

Some measures that go beyond the materials industry could significantly reduce 
the need for new materials.AscenarioanalysisfromtheTransport&Environment
NGOshowsthatsmallerbatteries,fewerprivatecarkm,andinnovativechemistry
(sodium-ion)couldreducebatterymetalsneedsbyathirdcomparedtobusinessas
usual,anduptohalfinthemostambitiousscenario.91Smallerbatteriesarethelar-
gestdrivingfactor,representingaquarterreduction.AWWFFrancestudyinvolving
amongothersthethinkthankIMT-IDDRI,andtheFrenchnationalgeologicalser-
viceBRGM,madesimilarconclusions.92 Europe’s growing demand for lithium could 
bemoderatedwith policies encouraging a limiteduseof vehicles (and therefore
electricvehicles).Theseincludeorganizationalsufficiencytomoderatetravelneeds
(teleworking,betterland-useplanning),dimensionalsufficiencytolimitthesizeand
weightofcars(andoftheirbatteries),thesufficiencyofusetoreduceelectricity
use(speedlimitation,carsharing),andcollaborativesufficiencytodeveloppooling
equipment(publictransport)93.

 — GeneralassessmentoftheCRMA

• TheCRMAisalandmarklegislationthatclearlysetsCRMasakeysecurityand
resiliencepriorityfortheEU.

• Implementationcallsforambitiouspublicrelationsandinformationcampaigns,
andtheestablishmentofinclusiveandtransparentconsultationprocessesatthe
local, national, and EU levels, in order to foster understanding and social accepta-

88 University of Cambridge Institute for Sustainability Leadership (CISL) and the Wupperthal Institute, 
2023. Embracing circularity: a pathway for strengthening the Critical Raw Materials Act.

89 EU Raw Materials Coalition, 2024. Limiting environmental damage, human rights abuses and Indi-
genous People’s rights violations: civil society guidelines for the implementation of the EU Critical 
Raw Materials Regulation.

90 EC, 2024. Advanced materials for substitution in the clean energy sector. Science for policy brief. 
JRC

91 T&E, 2023. Clean and lean: battery metals demand from electrifying cars, vans and buses. Report.
92 WWF, 2023. Métaux critiques : l’impasse des SUV. Quel scénario pour réussir la transition de nos 

mobilités ? Report.
93 “Lithium: towards a necessary sufficiency“, Briefing Note, négaWatt, February 2023
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bilityofthefutureStrategicProjects.Strongenvironmentalandsocialstandards
willplayakeyroleinthatmatter.

• Settingandmonitoringtheimplementationofthesestandardswillcallforade-
quate expertise at all government levels, especially within the single national 
contact points which may need additional support from the EU through technical 
assistance,capacitybuilding,andbestpracticesexchanges.

• CRMswillnotbeearmarkedtocleanenergytechnologiesonly,whichwillcom-
petewithotherfieldssuchasdefence.Tocontributetoamoreresilientgreen
economy, earmarking part of the production towards clean tech manufacturers 
couldbepartofthesolution,forexamplethroughoff-takeagreementsthatcould
alsosupportprojects’viability.

• EU CRM funding tools are falling short of the scale and speed required to truly 
catchupwithothermajorblocksonCRMsupplychains.Anadditionalfinancial
effort is urgently needed in R&D and deployment of projects related to the extrac-
tion, processing, recycling (techniques to reduce the use of harmful chemicals, 
reducewateruse,andimproveproductivity)andmaterialsubstitutionaswellas
resourceefficientdesignsandcircularbydesignproductsandcomponent.Sca-
ling-up anddeploymentwill alsoneedpolicy efforts andpublic investment to
crowdinprivateinvestmentsandstrengthenthebusinesscaseinahighlycom-
petitiveglobalenvironment.Thewindowofopportunityliesinthenextfewyears.
Thisshouldbeapriorityforthenextmandate.

• Tomakeuseoftherecyclingpotential,products,andwasterelatedlegislations,
suchas theWasteElectricalandElectronicEquipmentDirective,delegatedor
implementingactsunder thenewEcodesign forSustainableProductsRegula-
tion,orwastecodesforelectricbatteries,shouldbeupdatedordeveloped.

• Developing a more holistic approach to demand moderation through techno-
logicalefficiency,productcircularity,anddesign,aswellassufficiencypolicies
wouldalsosupporttheachievementsofthebenchmarkswhichasexpressedas
ashareoftheEUdemand.

III   Conclusion and policy recommendations 

Thispaperfocusedondomesticopportunitiesandchallengesassociatedwithsecure
EUCRMsupplychainsforthegreentransitionandsustainablecompetitiveness.

Accelerating EU policy efforts towards a more resilient and sustainable supply 
of CRMs is urgently needed in the face of growing geopolitical and geoeconomic 
threatswhichcouldfurtherendangerEUindustrialcompetitiveness.NewEuropean
supplychainsmustbedevelopedasakeycomplementtoexternaleffortstosecure
accesstoCRMsinreliablethirdcountries.ThisisanopportunitytoenforcehighEU
environmentalandsocialstandards.

The potential is substantial.Withover50investmentcasesidentifiedonCRMfor
energy in Europe, the EU could potentially cover 40% of its demand in lithium,
cobalt, and rare earth elements by 2030.Yet Europe is lagging behind itsmain
competitors indevelopingand scaling cutting-edgeCRM technologies.The next 
EU political cycle is the opportunity to leverage on the EU Single Market through 
common instruments that would allow an efficient, effective and ambitious imple-
mentation of the EU CRMA, leading to a stronger EU green industrial and energy 
sovereignty.
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The CRMA is a landmark legislation that clearly sets CRMs as a key security and 
resiliencepriorityfortheEU.However,it can only be the first step towards a more 
comprehensivepolicymixcomposedofappropriatefinancingtools,strengthened
governance, and updated products and waste-related regulations and associated 
policies.ThefollowingrecommendationsshouldbefullyintegratedtoanewEuro-
peanenergysecuritystrategy.

 I FUNDING AND FINANCIAL INCENTIVES – COMBINING SPEED AND SCALE TO TRULY 
COMPETE WITH OTHER MAJOR BLOCKS

Current funding instruments (Horizon, STEP, raw materials for battery supply
chainsfundsfromEITInnoenergy,nationalCRMfunds,potential InnovationFund
BatterymanufacturingwindowiflinkedtosomeEUdomesticCRMsourcingcondi-
tionality) will fall short of the speed and scale needed to create EU leadership, 
resilience and sovereignty in CRMs. Thepotential fordomesticsupplychains is
there,butthewindowofopportunityliesinthenextfewyears.Providingenough
EUfunding(subsidies,blendedfinance,publicguarantees,ect)tocrowdinprivate
investmentsandsupport innovations forsustainableextractionandrefiningpro-
cesses,CRMsubstitutionandcircularityshouldbeapriorityforthenextmandate.
Itshouldincludethefollowingactions.

• Increase R&D: Horizon Europe and national programmes should:
 — Improve recycling and refining technologies to maximize recovery and
cost-competitiveness,aswellasreducetheenvironmental(carbonemission,
wateruse,ect)footprintofextraction,recyclingandrefiningactivities

 — Develop new product designs,94suchasnewbatterychemistriesandwindtur-
bineblades,withlowerCRMrequirementsorgreaterrecyclabilityofalloys

• Support scale-up:MakingastrongbusinesscaseforStrategicProjectswithhigh
environmental standards

 — TheCommissionshouldintroducetheuseofEU-sourcedCRMswhentheyare
available(beitfrommining,processing,orrecycling)asaconditiontoacces-
sing theannounced InnovationFundsupport forEUbatterymanufacturers,
favourCRMsubstitutiondesigns

 — Member States should mobilize green public procurement to favour pro-
ducts usingEU-sourcedCRMs (with reasonable targets taking into account
theprogressiveriseofthedomesticecosystem),rewardCRMsubstitutionand
resourceefficiency

 — The EIB and InvestEU implementing partners should support the new EBA
StrategicBatteryRawMaterialsFundandworkwiththeCommissiontocover
more product supply chains. They should develop a European Green Gua-
ranteethatshouldcontribute,amongothers,tosupportbankslendingtoCRM
projects.

 — TheEIBshoulddeliveronthe“SustainableCRMTaskForce”suggestedbyExe-
cutiveVicePresidentŠefčovičtofacilitateprojctsallalongthevaluechain.

 — TheCommissionshouldproposetoestablishaEuropeanCriticalRawMate-
rialsFundtofurthersupportthecrowding-inofprivateinvestment.TheFund
couldbepartlyfinancedbyrevenuesofETS1

 — EU and national funding should favor projects with the highest environmental 
standards95

94 Davis, R. 2024. Doing more with less: A European Critical Raw Materials Strategy for Cleantech 
Competitiveness. Cleantech for Europe. 

95 Davis, R. 2024. Doing more with less: A European Critical Raw Materials Strategy for Cleantech 
Competitiveness. Cleantech for Europe. 

https://assets-global.website-files.com/626fd2b7495a6f980eab20c8/651299275fd517f3a6b36890_A%20European%20Critical%20Raw%20Materials%20Strategy%20fit%20for%20Cleantech%20Competitiveness.pdf
https://assets-global.website-files.com/626fd2b7495a6f980eab20c8/651299275fd517f3a6b36890_A%20European%20Critical%20Raw%20Materials%20Strategy%20fit%20for%20Cleantech%20Competitiveness.pdf
https://assets-global.website-files.com/626fd2b7495a6f980eab20c8/651299275fd517f3a6b36890_A%20European%20Critical%20Raw%20Materials%20Strategy%20fit%20for%20Cleantech%20Competitiveness.pdf
https://assets-global.website-files.com/626fd2b7495a6f980eab20c8/651299275fd517f3a6b36890_A%20European%20Critical%20Raw%20Materials%20Strategy%20fit%20for%20Cleantech%20Competitiveness.pdf
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 — The Commission should work with the Platform on Sustainable Finance to
develop criteria to include sustainable CRM extraction and processing in the 
Taxonomy

 I GOVERNANCE FOR STRONG SOCIAL ACCEPTABILITY, HIGH ENVIRONMENTAL 
STANDARDS, AND EFFECTIVE IMPLEMENTATION

EU CRM Strategic Projects should respect the highest environmental, social, and 
public participation standards. Thiswillbeakeyelementofthesocialandpolitical
acceptability of the projects.Additionally, the successful implementation of the
CRMAcallsforcapacitybuilding,skills,technicalassistance,andknowledgesharing.

• The European Commission together with Member States should improve trans-
parency on critical raw materials. Data such as the different mining projects, 
theconsultationtakingplace,theprivateandpublicstakeholdersinvolved,the
investment,theexpectedproduction,andclients(sector)shouldbemadeeasily
availableonanonlineplatform,forexample,anEUCRMObservatory(cfbelow).

• Memberstates,localgovernments,andminingcompanies,withsupportfromthe
European Commission, should adopt a whole-of-society approach when it comes 
to mining, by ensuring that broad and inclusive consultations are conducted
beforelaunchingnewminingprojectsandthatlocalpopulationsareincludedin
decisionprocessesatthedifferentlevels.TheEuropeanCommissionshouldmake
useofthepossibilityofinvitingstakeholdersasobserverstotheCRMBoard.

• Local populations should also receive some substantial benefits from the 
mining activities, including high environmental standards guarantees. TheEU
couldprovidesupporttoformalizepublicparticipationbestpracticesandpro-
cesses,involvingthird-partymediationandthecreationofascientificboardto
overseetheenvironmentalandsocialimpactsofpotentialprojects.

• The EU should develop active skills and capacity-building policies in the private 
and public sectors.TheCommissionshoulddevelopaskillspartnershiponCRMs
undertheEUPactforskillsandproposetoestablishaRawMaterialsAcademyas
partoftheNetZeroAcademics,asmentionedintheCRM2023Communication.
MemberStatesshouldsupportthiseffortandmobiliseavailableEUfunds(ESF+,
ERDF,JustTransitionMechanism)toupskilltheirworkforceonCRMvaluechains.
TheyshouldalsomakeuseofthepossibilitytousetheTechnicalSupport Ins-
trumentoftheCommissiontoupskilltheiradministrativestafftohaveefficient
singlecontactpointswithteamssufficientlytrainedandresourcedtohandleper-
mittingapplicationsoffutureStrategicProjects.

• To support the above tasks, an EU CRM Observatory should be created, in order 
to1)serveasadatabaseofminingandexplorationinformation,2)assessESG
criteriaofdifferentprojects,3)contributetointernationalandmultilateraldia-
loguesonCRMs,topromoteEU’sbestpracticesintermsofESGinthemining
industry, secure international trade of CRMs and maintain exchanges with the 
mainproducingcountriesbyrepresentingtheEUindifferentinternationalfora,
forinstancetheproposedUNCriticalEnergyTransitionMinerals,4)serveasa
knowledgecentreforbestpracticesonpublicparticipation,environmentalstan-
dards, permitting processes, and centralize information on the different funding 
tools,capacitybuilding,andtechnicalassistanceopportunities.

• The Commission should recognize certification schemes with equal gover-
nance models,suchastheIRMAStandardforResponsibleMining,andfavorthe
applicationsofStrategicProjectsthathavesuchcertification.
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 I RESOURCE MANAGEMENT: EFFICIENCY, CIRCULARITY, SUFFICIENCY 

The high supply risk associatedwith external sourcing of CRMs, the long deve-
lopment time of new CRM projects, the high investment costs together with the 
potentialenvironmentalandsocial impactsofextractionandrefiningcall for the
acceleration of resource management policies.Moderationofthedemandforpri-
maryCRMscanbeachievedbysettingupgreatercircularityinCRMsupplychains.
Resource-efficient and substitution designs also have a lot of potential to lower
thedemandforCRMs.Lastly,sufficiencyapproachessuchassmallerbatteriesfor
electric cars, andshiftingmobilityhabits thanks to improvedsoft transportation
infrastructures(cyclelanes,publictransport,carsharing)canbeverygoodcom-
plements to the above-mentioned solutions. Coherent policies on resource use
increasinglyappearasamajorelementforthesocialacceptabilityofnewCRMpro-
jects,asexemplifiedintheFrenchdebatesaroundthenewlithiumprojectinAllier.

• “Whole-of-supply-chain approach”96, circularity and sustainability of CRMs 
should become part of a new vision of EU industrial and security strategy.This
vision could set the prioritization of strategic clean tech manufacturers off-ta-
kers,andfavourresourceallocationtomeetenergytransitionneeds. Itshould
alsoincreasethecoordinationofnationalindustrialpoliciestobetterintegrate
cleantechmanufacturing,cleantechdeployment,anduse,withCRMpolicies.For
example,MemberStates should develop collection, end-of-life treatment, and
recyclingfacilitiesforproductscontainingCRMsinacoordinatedfashion.

• The Commission should propose to extend the requirement on labeling and 
information on composition beyond permanent magnets and batteries, harmo-
nize waste management rules for waste streams containing CRMs, and update 
wastecodestokeepblackmassinEurope.

• More broadly, policies should favor products and life-cyles that use fewer CRMs 
through circularity, resource efficiency, and substitution.TheEUshouldenhance
CRMAprovisionsthroughadditionalmeasurespromotingresourceefficiencyand
demandmoderationthroughEcodesignandSustainableProductsRegulation,to
supportrecyclability,minimumlifetimesandwarranties,reusability,andrepaira-
bilityofproductscontainingCRMs.Raisingawarenessabouttherisksassociated
withCRMsupplycouldalsocontributetofurtherindustrialefforts.

• Reducing the size of electric vehicles can significantly contribute to modera-
ting the demand for some CRMs.Tosupportthis:

 — The European Commission should propose to the Council and the Euro-
peanParliamenttoincludearesourceefficiencyelementinthedefinitionof
zero-emission vehicles, to support the deployment of efficient and smaller
electriccars.

 — EU and national funding should support the industrial manufacturing of small, 
affordableelectriccarsusingfewerCRMs–besidescontributingtogreenresi-
lience in theEU, this is amatterofbusinesscompetitionwithChinawho is
currently dominating this market segment, at the expense of EU car makers97.

96 European Initiative for Energy Security, 2023. Empowering Europe. Developing a roadmap to 
strategic autonomy and a competitive energy transition.

97 Forbes, 2024. Europe needs truly affordable EVs, and China has the inside track.

https://static1.squarespace.com/static/64f5f132690bb40dc03cfaf4/t/657af2da2e050a25aa472da1/1702556434889/EIES+EMPOWERING+EUROPE.pdf
https://static1.squarespace.com/static/64f5f132690bb40dc03cfaf4/t/657af2da2e050a25aa472da1/1702556434889/EIES+EMPOWERING+EUROPE.pdf
https://www.forbes.com/sites/neilwinton/2024/02/21/europe-needs-truly-affordable-evs--and-china-has-the-inside-track/?sh=65389da5256b
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• It should also explore the idea of an EU resource law to foster greater material 
useefficientdesignsandacirculareconomy.Austria,theNetherlands,Finland,
andFlandersalreadysettargetsformaterialfootprintmoderationorreduction.
Belgium, Denmark, Estonia, Finland, France, Lithuania, Poland, Slovakia, and
Spainsignedanon-paper98in2021callingforanEUapproachinthisrespect,and
Flandersmorerecentlydevelopedapaperonthataspect.99

• The Commission should encourage national and local governments to adopt 
sufficiency policies in order to reduce the demand and/or usage of products 
usingcriticalmaterials,andthereforereducingtheirdemand.

98 Joint Non-Paper on the upcoming Sustainable Product Initiative. July 2021. Belgium, Denmark, 
Estonia, Finland, France, Lithuania, Poland, Slovakia, Spain. Quoted in NGOs’ coalition paper Sustai-
nable Resource Management in the EU. White paper for an EU within planetary boundaries. 2024. 

99 Watkins, E., van der Ven, C., Bondi, A. 2024. The missing piece of the EU Green Deal. The case for an 
EU resources law. OVAM (Flemish Public Waste Agency).

https://www.eurovent.eu/sites/default/files/field/file/GEN%20-%201286.01%20-%20SPI%20Joint%20Non%20Paper%20July%202021.pdf
https://ecostandard.org/wp-content/uploads/2024/01/2024-01-31_Sustainable-resource-use_EN.pdf
file:///C:\Users\thvoi\Downloads\MThe%20missing%20piece%20of%20the%20EU%20Green%20Deal.%20The%20case%20for%20an%20EU%20resources%20la.%20OVAMaking%20the%20case%20for%20an%20EU%20resources%20law
file:///C:\Users\thvoi\Downloads\MThe%20missing%20piece%20of%20the%20EU%20Green%20Deal.%20The%20case%20for%20an%20EU%20resources%20la.%20OVAMaking%20the%20case%20for%20an%20EU%20resources%20law
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 Annex

Material Cobalt

Clean technoloogies in high 
needs for the material

EVandbatteriesstorage

Price Average (2023) USD16-17/pound

Price evolution from 2022 
to 2023 (rounded)

-45%

Projected growth in 
demand, 2040 relative to 

2020 (2020 =1)
21

Mine Production: country, 
tons (countries in bold are 

part of the EU or have a 
strategic partnership on 

CRM with the EU)

Worldtotal(rounded):230,000 
DRCongo:170,000 
Indonesia:17,000 
Russia:8,800 
Australia:4,600 
Madagascar:4,000 
Philippines:3,800 
Cuba:3,200 
New Caledonia (Oversea territory of France): 3,000 
PapuaNewGuinea:2,900 
Turkey:2,800 
Canada:2,100 
USA:500 
Othercountries:6,600

Reserves: country, tons  
(countries in bold are 

part of the EU or have a 
strategic partnership on 

CRM with the EU)

Worldtotal(rounded):11,000,000 
DR Congo: 6,000,000 
Australia:1,700,000 
Indonesia:500,000 
Cuba:500,000 
Philippines.260,000 
Russia:250,000 
Canada: 230,000 
Madagascar:100,000 
Turkey:91,000 
USA:69,000 
PapuaNewGuinea:49,000 
New Caledonia (Oversea territory of France): NA 
Othercountries:780,000

China’s share in terms of 
processing (%)

70%
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Material Copper

Clean technoloogies in high 
needs for the material

SolarPV 
Wind 
Bioenergy 
Electricity Networks 
EVsandbatterystorage

Price Average (2023) USD3.90to4/pound

Price evolution from 2022 
to 2023 (rounded)

-3%

Projected growth in 
demand, 2040 relative to 

2020 (2020 =1)
2

Mine Production: country, 
tons (countries in bold are 

part of the EU or have a 
strategic partnership on 

CRM with the EU)

Worldtotal(rounded):22,000 
Chile: 5,000 
Peru:2,600 
DR Congo: 2,500 
China:1,700 
USA:1,100 
Russia:910 
Indonesia:840 
Australia:810 
Zambia: 760 
Mexico:750 
Kazakhstan: 600 
Canada: 480 
Poland:400 
Othercountries:3,100

Reserves: country, tons  
(countries in bold are 

part of the EU or have a 
strategic partnership on 

CRM with the EU)

Worldtotal(rounded):1,000,000 
Chile: 190,000 
Peru:120,000 
Australia:100,000 
DR Congo: 80,000 
Russia:62.000 
Mexico:53,000 
China:41,000 
USA:50,000 
Poland:34,000 
Indonesia:24,000 
Zambia: 21,000 
Kazakhstan: 20,000 
Canada: 7,600 
Othercountries:180,000

China’s share in terms of 
processing (%)

42.3%
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Material Lithium

Clean technoloogies in high 
needs for the material

Batteries

Price Average (2023) USD46,000/metricton(annualaverage-nominal,
battery-gradelithiumcarbonate)

Price evolution from 2022 
to 2023 (rounded)

-33%

Projected growth in 
demand, 2040 relative to 

2020 (2020 =1)
42

Mine Production: country, 
tons (countries in bold are 

part of the EU or have a 
strategic partnership on 

CRM with the EU)

Worldtotal(rounded):180,000 
Australia:86,000 
Chile: 44,000 
China:33,000 
Argentina: 9,600 
Brazil:4,900 
Canada: 3,400 
Zimbabwe:3,400 
Portugal:380 
USA:NA 
Othercountries:NA

Reserves: country, tons  
(countries in bold are 

part of the EU or have a 
strategic partnership on 

CRM with the EU)

Worldtotal(rounded):28,000,000 
Chile: 9,300,000 
Australia:6,200,000 
Argentina: 3,600,000 
China:3,000,000 
USA:1,100,000 
Canada:930,000 
Brazil:390,000 
Zimbabwe:310,000 
Portugal: 60,000 
Othercountries:2,800,000

China’s share in terms of 
processing (%)

58%



35 • Jacques Delors Institute • Policy Paper

Material Nickel

Clean technoloogies in high 
needs for the material

EVandbatterystorage 
Geothermal 
Hydrogen

Price Average (2023) USD22,000/metricton

Price evolution from 2022 
to 2023 (rounded)

-15%

Projected growth in 
demand, 2040 relative to 

2020 (2020 =1)
19

Mine Production: country, 
tons (countries in bold are 

part of the EU or have a 
strategic partnership on 

CRM with the EU)

Worldtotal(rounded):3,600,000 
Indonesia:1,800,000 
Philippines:400,000 
New Caledonia (Oversea territory of France): 
230,000 
Russia:200,000 
Canada: 180,000 
Australia:160,000 
China:110,000 
Brazil:89,000 
USA:17,000 
Othercountries:380,000

Reserves: country, tons  
(countries in bold are 

part of the EU or have a 
strategic partnership on 

CRM with the EU)

Worldtotal(rounded):>130,000,000 
Indonesia:55,000,000 
Australia:24,000,000 
Brazil:16,000,000 
Russia:8,300,000 
New Caledonia (Oversea territory of France): 
7,100,000 
Philippines:4,800,000 
Canada: 2,200,000 
USA:340,000 
OtherCountries:>9,100,000

China’s share in terms of 
processing (%)

40%



Managing Editor: Sylvie Matelly • The document may 
be reproduced in part or in full on the dual condition 
that its meaning is not distorted and that the source 
is mentioned  • The views expressed are those of the 
author(s) and do not necessarily reflect those of the 
publisher • The Jacques Delors Institute cannot be held 
responsible for the use which any third party may make 
of the document • Original version • Edited by Marjolaine 
Bergonnier • © Notre Europe - Jacques Delors Institute

Notre Europe - Institut Jacques Delors
Penser l’Europe • Thinking Europe • Europa Denken
18 rue de Londres 75009 Paris, France • www.delorsinstitute.eu
T +33 (0)1 44 58 97 97 • info@delorsinstitute.eu

This project is funded by the European Commission’s 
Citizens, Equality, Rights and Values Programme (CERV) 
under project number 101104850 ― IJD 2024.

M
at

er
ia

l

Cl
ea

n 
te

ch
no

lo
og

ie
s 

in
 h

ig
h 

 
ne

ed
s 

fo
r 

th
e 

m
at

er
ia

l

Pr
ic

e 
Av

er
ag

e 
(2

02
3)

Pr
ic

e 
ev

ol
ut

io
n 

fr
om

 
20

22
 

to
 2

02
3 

(r
ou

nd
ed

)

Pr
oj

ec
te

d 
gr

ow
th

 in
 

de
m

an
d,

 
20

40
 

re
la

tiv
e 

to
 

20
20

  
(2

02
0 

=1
)

M
in

e 
Pr

od
uc

tio
n:

 
co

un
tr

y,
 to

ns
 (c

ou
nt

rie
s 

in
 b

ol
d 

ar
e 

pa
rt

 o
f t

he
 

EU
 o

r h
av

e 
a 

st
ra

te
gi

c 
pa

rt
ne

rs
hi

p 
on

 
CR

M
 w

ith
 th

e 
EU

)

Re
se

rv
es

: c
ou

nt
ry

, 
to

ns
  (

co
un

tr
ie

s 
in

 b
ol

d 
ar

e 
pa

rt
 o

f 
th

e 
EU

 o
r h

av
e 

a 
st

ra
te

gi
c 

pa
rt

ne
rs

hi
p 

on
 C

RM
 w

ith
 th

e 
EU

)

Ch
in

a’
s 

sh
ar

e 
in

 
te

rm
s 

of
 

pr
oc

es
si

ng
 

(%
)

Ra
re

 E
ar

th
 

El
em

en
ts

N
eo

dy
m

iu
m

W
in
d 

US
D
80
/

kg
-4
0%

3

W
or
ld
to
ta
l(
ro
un
de
d)
:

35
0,
00
0 

Ch
in
a:
2
40
,0
00

 
US
A:
4
3,
00
0 

Bu
rm
a:
3
8,
00
0 

Au
st
ra
lia
:1
8,
00
0 

Th
ai
la
nd
:7
,10
0 

In
di
a:
2
,9
00

 
Ru
ss
ia
:2
,6
00

 
M
ad
ag
as
ca
r:
96
0 

Vi
et
N
am

:6
00

 
Br
az
il:
8
0 

M
al
ay
si
a:
8
0 

Ca
na

da
: N

A
 

Gr
ee

nl
an

d:
 N

A
 

So
ut
h
Af
ric
a:
N
A 

Ta
nz
an
ia
:N
A

W
or
ld
to
ta
l(
ro
un
de
d)
:

11
0,
00
0,
00
0 

Ch
in
a:
4
4,
00
0,
00
0 

Vi
et

-N
am

: 
22
,0
00
,0
00

 
Br
az
il:
2
1,0
00
,0
00

 
Ru
ss
ia
:1
0,
00
0,
00
0 

In
di
a:
6
,9
00
,0
00

 
Au
st
ra
lia
:5
,7
00
,0
00

 
US
A:
1,
80
0,
00
0 

Gr
ee

nl
an

d:
 1,

50
0,

00
0 

Ta
nz
an
ia
:8
90
,0
00

 
Ca

na
da

: 8
30

,0
00

 
So
ut
h
Af
ric
a:
7
90
,0
00

 
Th
ai
la
nd
:4
,5
00

 
Bu
rm
a:
N
A 

M
ad
ag
as
ca
r:
NA

 
M
al
ay
si
a:
N
A

>8
0%

Pr
as

eo
dy

m
iu

m

EV
s 

an
d 

ba
tt
er
y

st
or

ag
e 

W
in
d

??
?

Dy
sp

ro
si

um
W
in
d 

US
D
32
3/

kg
-1
5%

Te
rb
iu
m

W
in
d 

US
D

1,3
00
/k
g

-3
7%


	_Ref161921071
	_Ref161920930
	_Ref161934783
	_Ref161937455
	_Ref162278715
	_Ref162350198

