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ABOUT THE SCRREEN PROJECT 

Since the publication of the first list of Critical Raw Materials (CRM) in 2010 by the 
Ad-hoc Working Group on CRM, numerous European projects have addressed (part 
of) the CRMs value and several initiatives have contributed to gather (part of) the 
related community into clusters and associations. This led to the production of 
important knowledge, unfortunately disseminated. Numerous databases have also 
been developed, sometimes as duplicates. 

For the first time in the history, SCRREEN aims at gathering European initiatives, 
associations, clusters, and projects working on CRMs into a long lasting Expert 
Network on Critical Raw Materials, including the stakeholders, public authorities and 
civil society representatives. 

SCRREEN will contribute to improve the CRM strategy in Europe by (i) mapping 
primary and secondary resources as well as substitutes of CRMs, (ii) estimating the 
expected demand of various CRMs in the future and identifying major trends, (iii) 
providing policy and technology recommendations for actions improving the 
production and the potential substitution of CRMs, (iv) addressing specifically WEEE 
and other EOL products issues related to their mapping and treatment 
standardization and (vi) identifying the knowledge gained over the last years and 
easing the access to these data beyond the project. 

The project consortium also acknowledges the challenges posed by the disruptions 
required to develop new CRM strategies, which is why stakeholder dialogue is at the 
core of SCRREEN: policy, society, R&D and industrial decision-makers are involved to 
facilitate strategic knowledge-based decisions making to be carried out by these 
groups. A specific attention will also be brought on informing the general public on 
our strong dependence on imported raw materials, on the need to replace rare 
materials with substitutes and on the need to set up innovative and clean actions for 
exploration, extraction, processing and recycling. 
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EXECUTIVE SUMMARY 

This Deliverable is part of SCRREEN´s Work Package 7 (Policy issues). Its overall 
objective is to evaluate the impact of policies, regulatory frameworks and (voluntary) 
standards on critical raw materials (CRMs) value chains at EU and national levels. This 
report follows-up previous WP7 deliverables (D7.1 & D7.2). Data and evidence was 
compiled gathering inputs from multiple stakeholders received during meetings 
organized by the SCRREEN project and from partner EC-funded relevant on-going 
and completed projects (MINLAND, MIREU, MINATURA2020, MSP-REFRAM, ProSUM, 
EuRare, FAME, etc.). 

In a global scenario with persisting trade tensions1, the supply risk factor becomes of 
increasing importance for Europe. CRMs remain a key input for Europe´s 
manufacturing industry and Europe still is a big player in the global market for CRMs: 
the European Union (EU) consumed (2012) between 7 % and 25 % of CRMs 
(percentage differs per raw material) while it only produced (2015) between 0 % and 
17 %. The demand for CRMs is expected to continue in the near and mid-term future 
as signalled by the energy transition: wind power development will demand mainly 
REE, the growth of domestic energy storage cobalt and natural graphite, the 
deployment of electric vehicles mainly REE, cobalt and natural graphite. In the sectors 
of telecoms and electronics, the global expansion of digital networks and services, 
the demand for CRMs should either level off (indium for screens) or keep increasing 
(REE, Ta, Pd for electronic devices & appliances). The EU holds a considerable 
(primary and secondary) CRM potential to produce more of many of the afore-
mentioned CRMs and even those which nowadays feature a 100 % import 
dependency rate. In order to unleash such mineral potential, the EU and its Member 
States (MSs) need to address several of the issues which are hampering the sector. 

EU Framework Conditions 

Framework conditions still have room for improvement. Mineral investment criteria 
decisive to attract new investments still need to be improved: there is a lack of access 
to risk finance for many exploration and extraction CRM projects, permitting 

1 See WTO release https://www.wto.org/english/news_e/pres19_e/pr837_e.htm (visited 03 April 2019) 
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procedures still need to become more transparent, effective and predictable for 
investors, and the issue of the “social licence to operate” and the insufficient public 
awareness of best available techniques and the need for minerals have to be 
addressed (on social licence cf. results of the MIREU partner project2). The European 
investment climate for mineral development projects still remains unfavourable by 
the lack of a strong policy framework at EU level (top-down instrument). This 
indicates the need of strong communication between the EC and its Member States. 
Available initiatives such as the short-lived expert networks ERECON/EURARE have 
proven that longer horizons are needed to find collective solutions. According to its 
second-high level objective, SCRREEN is aimed at becoming a long-lasting Network 
which could overcome this issue (further details to be provided in D1.6 & D7.4).  

Lack of CRM-specific policies to support CRM exploration 

One of the first factors to be addressed is the need to tailor specific CRM policies that 
provide adequate incentives to attract exploration towards CRMs. Nowadays the 
location and extent of resources within Europe is poorly understood for most CRM in 
most countries; which also illustrates the lack of specific CRM policies (see chapter 3). 
This is due in large part to the limited availability of high quality geoscience data 
focused on CRMs in much of Europe. Furthermore, being exploration a risky business, 
additional risk factors that exploration companies need to deal with involve potential 
constraints by conflicting land uses or social acceptability issues. In consequence, 
investment security (legal certainty for investors) is not secured in various regions of 
the EU which is compounded by slow, unpredictable and inefficient permitting 
procedures due to various reasons (cf. results of the MINLEX project (2017). The 
current European CRM mining scene is dominated by minor companies that have no 
access to risk capital.  

EU CRM diplomacy and trade policies 

The EU keeps promoting strategic partnerships and raw material policy dialogues as 
part of an ongoing process to ensure a living raw materials diplomacy strategy. In this 
respect it is worthwile to mention the workshop on best practices on mining policies 

2 https://mireu.eu/work-package/social-license-operate
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and technologies between EU and Australia, Brazil, Canada, Chile, Mexico, Peru, South 
Africa, USA held on 12 & 13 June 2014. Other important aspects are the raw materials 
diplomacy of the Czech Republic and its foreign policy as well EU – Cooperation with 
Ukraine (hosts a substantial CRM mineral potential) via the 3rd EU-Ukraine High Level 
group meeting (organised in Brussels in March 2019).  

The EU trade policy is now advancing in the right direction with the “Trade for all 
strategy” which calls for the inclusion of a chapter on energy and raw materials on all 
new FTA negotiations; however, it is not yet clear if CRMs will be given priority over 
other materials. Yet there is a call for policy to further develop trade policies 
favouring a level-playing field, including enhancing transparency in the global pricing 
of raw materials, developing trade defence measures, and further negotiating free 
trade agreement to offset protectionism. EU legal actions against Chinese export 
restrictions and WTO rullings have been mentioned. While China is likely to attend to 
its own needs before exporting, increased exports would require the country to draw 
on already-low inventories of neodymium (Nd), prasesodymium (Pr) and dysprosium 
(Dy), used in electric vehicle motors.  

Voluntary standards 

With regards to voluntary standards, there are only few standards dedicated 
specifically to primary CRMs, and these are international ISO standards. There exist 
other standards not dedicated to CRMs but which include the thematic and are 
applicable, e.g. on terminology, sampling techniques, measurement and 
characterisation of CRM as trace elements in raw materials, and horizontal standards 
(environmental management, social responsibility). Only few voluntary standards exist 
for secondary raw materials. Considering the value chain of primary raw materials, 
there are 2 ways to collect CRMs and to prepare secondary raw materials:  Machining 
and end of life of a product.  

Regulatory aspects – waste management  

CRM-containing waste management still remains a key challenge for the regulatory 
framework in the EU and its MSs. One of the reasons why CRM are not given a top 
priority in mining waste is that mining waste has mostly been traditionally regarded 
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as an environmental problem; it is only in recent years that the economic potential 
has been recognized. CRMs contained in mining waste rock is presumed to be 
substantial but, as shown by results of the ProSum project, European geological 
surveys (with some exceptions such as Portugal) are still missing knowledge on the 
amount and grade of wastes, and specially around contained CRMs (Ladenberger et 
al., 2018). Likewise, there are sparse EUROSTAT statistics on mining waste. The lack of 
knowledge on CRMs potentially recoverable from mining waste is due also to the fact 
that there is no obligation via EU legislation to collect and recycle mining waste, thus, 
there is no mining waste framework in MSs which require collection of mining waste 
data.   

Another issue is around secondary CRMs. WEEE are currently considered to be one of 
the fastest growing waste streams in the EU, growing at 3 % to 5 % per year: between 
2015 and 2016, the amount of EEE put on the EU market increased by 2.9 % from 9.8 
million tonnes to 10.1 million tonnes. The recycling rate3 of WEEE in the EU in 2014 
reached 41 % in 20164 which means that many CRMs ‘crucial to many electrical 
products’ are lost, i.e. WEEE products do not get into the recycling stream. When 
considering the contribution of recycling to the EU demand for CRMs, this ranges 
from 0-44%. The regulatory framework is to a certain extent responsible for these 
losses. EU legislation with regard to recycling is currently focused on the amount of 
materials recycled (volume recycling), and has no focus on small flows of CRMs. The 
WEEE directive is only focused on recycling targets and does not include recovery of 
CRMs. Potential solutions for this could be to develop cost-effective recycling 
solutions, focused on CRM recovery where it is most feasible and improve economic 
incentives to recycle CRM. However, recycling CRM from secondary sources cannot 
supply the entire quantity that is needed for a growing market due to the lifetime of 
products in the ‘use’ stage.  

3 According to Eurostat, calculated multiplying the 'collection rate' with the 'reuse and recycling rate' (both 
defined in the WEEE Directive). Collection rate equals the volumes collected of WEEE in the reference year 
divided by the average quantity of EEE put on the market in the previous three years (both expressed in mass 
unit). The 'reuse and recycling rate' is calculated by dividing the weight of the WEEE that enters the 
recycling/preparing for re-use facility by the weight of all separately collected WEEE (both in mass unit). 
4 http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=t2020_rt130&plugin=1
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An important requirement is to develop an EU policy sensitive to CRMs and their 
properties (covering the whole supply chain). Already in 2014 a proposal 
(COM/2014/0397 final) was made that in order to ensure security of supply of CRMs, 
MSs should “take measures to achieve the best possible management of waste 
containing significant amounts of CRMs. Member States should include in their waste 
management plans nationally appropriate measures regarding collection and recovery 
of waste containing significant amounts of critical raw materials”. Nowadays there are 
only exemptions, e.g. Sweden.   

National Mineral Policy Frameworks – need to focus on CRMs 

A key message that we need to underline in relation to national policy-making is that, 
despite the considerable primary and secondary CRM potential in Europe, little 
attention has been devoted to CRMs in National Mineral Policy Frameworks (with 
some exceptions, see SCRREEN D7.2). Companies, especially mining companies which 
could extract CRMs in European territory, need investment security before evaluating 
and risking large investments. For that it would be important to allocate primary (and 
secondary) CRMs more specific policy (and legislative roles – as well the environ-
mental legislative context needs to be taken into account -) in order to increase the 
weight/importance, especially if a MS offers CRM mining potential. A good example 
is the CZ New Mineral Policy (2017) which is based on mineral consumption analyses 
and which is considering primarily and secondary CRMs equally.  

A key message here is: No concrete CRM policies imply less input in regulatory mining 
framework. We screened lots of examples in D7.2. In the case of regulatory 
frameworks, CRMs are not appearing as a priority or special focus in the national 
mining laws which regulate primary minerals. There are no concrete CRM exploration 
provisions (e.g. giving priority), which could support a company or facilitate CRM 
protecting (based on LUP). Nearly no concrete CRM (land use) planning policies were 
identified.   

Mineral planning policy is part of the national minerals policy framework and focuses 
on securing the access to CRM via land use planning management. For instance, the 
Greek (metallic) Extractive Industry feels that the existing framework for land use 
planning does not safeguard/cover the sector’s activities/interests adequately. For 
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this reason, they have proposed the issuance of a Spatial Plan specific to Mining 
which has not been realized so far. The absence of such a Spatial Plan specific to 
Mining, may generate conflicts with other land uses during the sitting and permitting 
procedures of the extractive activities. LUP case studies of MinLand (see Raaness et al. 
2018) are shown (summarizes also type of mineral commodities covered including 
CRM (Norway (Be, REE, P, Si and graphite), Finland (Pd, Pt, Co), Hungary (Perlite)). 
Safeguarding of minerals in land use planning is mandatory in Sweden, Norway, 
Poland, Italy and Hungary, but not in Finland, Spain, Portugal (but protection of 
exploitation and exploration permits are mandatory). There is no special safeguarding 
tool for CRM employed in any of the cases (MinLand/D3.3). 

With regards to the regulatory framework remarks are given with regards to several 
countries having strong CRM potential. An example of the difficulties that can be 
caused is the Norra Kärr project in south-central Sweden. The exploration licence for 
this project was originally granted in 2009, which consists of REE with zirconium and 
hafnium. This was followed by the granting of a mining lease in 2013, the publication 
of a comprehensive prefeasilibilty study in March 2015 and an exploration licence 
extension application in August 2015. Still, no mining permit has been issued. The 
main problem in Finland getting an exploration / extraction permit is the delay 
caused by appeals submitted to courts questioning permits, i.e. the process: hearing-
opinions-decision-appeals-responses-courts-rehandling-opinions-responses-
decision-appeals-courts-decision. On the other side, in Finland there is a 
comprehensive and accessible geoscience database, underpinned by a modern, 
transparent and efficient mineral licensing system and a supportive regulatory 
framework, which account for its consistently high ranking among global destinations 
for exploration investment. The high level of commercial exploration activity 
undertaken for nickel-copper-PGM in Finland in recent years is testament to the 
importance industry gives to the availability of high quality geoscience data 
combined with robust mineral deposit models supported by substantial geological 
expertise in the Geological Survey of Finland (and which is a matter of strong 
minerals policy framework [Finnish Mineral Strategy]).  
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The need for an integrated value chain approach – the example of Ukraine and the 
EFFECT cluster 

When monitoring the global situation and trends it becomes clear that parts and/or 
the whole value chain of several CRMs is moving to China and South East Asia. This 
means that, even if the EU manages to attract exploration and production of some 
CRMs in its territory, there is no guarantee that the CRMs produced in the EU will be 
supplied to the EU market. In other words, developing the CRM supply in Europe may 
not be enough if the next 2-3 tiers of the supply chain still are dominated by China or 
another non-EU country. 

The EU has not only a substantial mineral potential but also a considerable CRM 
industry potential along the value chain due to a long-history of metallurgical 
learning. Yet, despite many projects collecting and creating new data, still the full 
chain of CRMs dependencies is not sufficiently known and remains a challenge that 
cannot yet be met with the reports and databases that are currently available. 
Expanding and linking existing Eurostat databases with knowledge in platforms like 
the JRC Raw Material Information System is a first logical step into that direction.  

At the same time, segmented approaches to competitiveness of different industries 
are not enough to make value chains thrive, i.e. integrated approaches around CRM-
production that consider a full value chain approach (e.g. in the form of clusters) are 
needed. One example is given by the EFFECT proposal which seeks to unleash 
Ukraine´s substantial CRM potential via cooperation with the EU around the creation 
of a cluster to process the entire niobium-tantalum value chain within Europe. 

Good practice examples 

Besides the already mentioned Czech Mineral Policy, another good practice example 
is given by Sweden. The growing demand of CRM, both from primary and secondary 
sources (mineral-based wastes) is addressed in the Swedish Mineral Strategy. 
Geological investigation of both raw materials is undertaken in all mining districts of 
Sweden, e.g. Bergslagen region. Reasons for integrating knowledge about primary 
and secondary resources is to encourage the mining industry to develop routines and 
technologies for extraction of both primary and secondary resources. National 
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legislation/policy do not require collection of data. However, data collected by 
Swedish Environmental Protection Agency (enforces Regulation (2013:319) on 
Extractive Waste found CRM both within old known mining districts, along with 
extensively exposed brownfields, but also beyond and outside them. From the 
information collected and evaluated it is obvious that there is a significant potential 
for CRM secondary mineral-based resources in Sweden. 

Other good examples exist in Portugal (Alentejo) where the mining activity 
undergoes a holistic view of whole Value Chain and relevance of circular economy, in 
Germany (Saxony) where the Raw Material strategy was established in 2012 and 
updated in 2017 with the integration of mining into broader regional development 
approaches, closing value chain in valorisation of (tin, lithium and) fluorspar deposits 
with existing and future downstream industry.   

Conclusions 

The EU relies on free, undistorted global markets, to secure the imports of raw 
materials supplies vital to a huge number of downstream supply chains. In this 
context, the fragmented EU lacks the legal basis and the political might to develop an 
industrial policy and to talk on equal terms with China, a giant of 1.4 billion 
inhabitants with a clear industrial policy. This calls for a permanent capacity to bring 
together the many stakeholders, within the EU and beyond its borders. The EU has a 
considerable CRM industry potential along the value chain. But for CRMs that are 
found in the EU or that can be recovered, an industrial chain needs to be identified, 
developed and protected. As a consequence, for instance, policy support and 
initiation of projects targeting carrier metals needs to be supported so that they may 
contribute to the domestic production of CRMs.  

A key concluding message is that National Mineral Policy Framework (NMPF) need to 
formulate mining policies (domestic mineral potential) complemented with circular 
economy policies, all framework by a value chain-based understanding of the CRM 
industry and economy analysis plus alliances with the industry.  

It is strongly recommended that a paradigm change should be envisaged, i.e. to 
include the value chain in the NMPF. Another key message is that policies and 
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legislation need to be updated and changed to better reflect the idea that value 
chains, e.g. of CRMs, need to transition from being considered linear to circular. 
Important point too is to facilitate company investment security, streamline 
permitting and access to minerals. Policy impact relies on high quality data. However, 
the location and extent of resources within Europe is poorly understood for most 
CRM in most countries; which also illustrates the lack of specific CRM policies and the 
need for generation of new data and harmonisation plus access facilitation to the 
existing one. 

Taking into account that CRM recycling is still at the technical cradle stage, the vast 
majority of ‘green energy’ metals must be provided by mining and ore processing in 
order to satisfy the current demand. Therefore, efforts need to be taken to promote 
their primary production while at the same time developing the recycling efficiency 
and other substitutions.  
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1 INTRODUCTION 

1.1 GENERAL 

Task 7.1 identified the most relevant business and policy issues for Europe pertinent 
to CRMs and assessed such issues with a focus on the upstream and downstream 
supply chain and their mid- and long-term future trends (c.f. WP3 - Mapping CRM 
supply for EU from primary and secondary sources). Problems of intransparency and 
inherent instability of supply chains and other market failures were addressed. 
Policies of supply diversification and resource diplomacy, policies related to 
stockpiling and resource nationalism (e.g. in China) have been considered. Based on 
Task 7.1, Task 7.2 identified and mapped CRM (voluntary) standards, policies and 
strategies, as well as the corresponding regulatory frameworks at EU and national 
level. Gaps and constraints in the policy and regulatory framework that may hinder 
technical development or trade have been identified. Task 7.3 is focussing on the 
impact of voluntary standards, policies and regulatory frameworks on CRM value 
chains including those for substitution The policies will be reviewed with respect to 
their impacts on the CRM value chains over their whole life-cycle, giving attention to 
the paradigm of ‘circular economy’ imposed by policies and the regulatory 
framework. This requires close collaboration with WP2, WP3, WP4, WP5 and the 
associated Expert Group workshops. The global impact will be taken into account; 
however, the focus lies on the supply potential in Europe.  

CRM market and industry along the value chain – current / future trends around 
CRMs 

The EU is a major global consumer of CRMs: estimates indicate that individual 
consumption of CRMs in 2012 ranged between 7% and 25%, averaging 14%. In 
contrast, the mainland EU´s share in world production in 2015 spanned between 0% 
and 17% averaging 6%. Currently about 12 CRMs (out of 27) are being produced at 
different scales across the EU5. The EU is completely dependent upon net imports for 
many CRMs such as antimony, beryllium, bismuth, borates, gallium, magnesium, 

5 See SCRREEN deliverables D2.1/D2.2/D3.1, available at http://scrreen.eu/results/. - Obviously, the entire 
economy has an indirect dependence on critical raw materials somehow. See D2.2  
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niobium, REE, scandium, tantalum or vanadium (Figure 1) and very dependent upon 
imports for others such as barytes, helium, natural graphite, phosphate rock or silicon 
metal. 

Figure 1: EU28. Proportion of apparent consumption that is met by production or net 
imports in 2015; Indicative global annual production (metric tonnes, log scale) of 
selected metals and ores in 2015 (source: Brown et al. 2018)6

Demand for CRMs is increasing at global/European scale. Future trends particularly 
for the need of European industry are described in SCRREEN´s deliverable D2.27. In 
the energy sector, the development of wind power (involving REE) and domestic 
energy storage (mainly cobalt and natural graphite) are expected to drive up the CRM 
requirements in the coming decades. On the contrary, the requirements related to 
the deployment of PV panels (mainly silicon, indium and gallium) should become less 
critical by 2035, especially thanks to material efficiency. Important drivers to monitor 
in this sector include policies to further reduce CO2 emissions, incentives for 
distributed power generation, power and storage requirements related to the 
deployment of EVs (Monnet and Ait Abderrahim 2018). 

In the transport sector, the plans to decarbonise mobility and reduce air pollution is 
closely tied to the emergence of hybrid and electric vehicles and the persistent 

6 Brown et al. (Teresa BROWN (BGS), Gus Gunn (BGS), Henrike Sievers (BGR), Maren Liedtke (BGR), Dieter Huy 
(BGR), Doris Homberg (BGR)) (2018). Challenges of locating, mining and extracting CRM resources. SCRREEN 
D3.3, available at http://scrreen.eu/results/ 
7 MONNET, A. (LGI), Amar AIT ABDERRAHIM, A. (LGI Consulting) (2018). Report on major trends affecting 
future demand for critical raw materials, D.2.2, available at http://scrreen.eu/results/ 
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dependence on autocatalysts for ICE vehicles. The deployment of EVs is expected to 
drive most of the growth of CRM requirements (mainly REE, cobalt and natural 
graphite) in this sector by 2035. The search for better performing materials to replace 
existing ones, especially in terms of weight and performance in extreme conditions 
(ceramics for jet engines, Al-based alloys for car bodies), should also impact the 
sector: Ta, Mg, Nb are the main CRMs concerned. Finally, the increasing demand for 
mobility, especially in emerging countries, and newer forms of mobility (MaaS), are 
not to be overlooked (Monnet and Ait Abderrahim 2018). 

In the sectors of telecoms and electronics, the global expansion of digital networks 
and services implies that more people have access to the internet, thus fuelling the 
need for connected equipment and fibre optics that Europe could produce and 
export. Therefore, the demand of CRMs in this sector should either level off (indium 
for screens) or keep increasing (REE, Ta, Pd for electronic devices & appliances, Ge for 
optic fibres). Important drivers to monitor in the future include miniaturisation of 
components, measures against planned obsolescence and restrictions on exports of 
e-waste. In addition, the search for more performant and cheaper materials or 
components of electronic appliances fosters substitution, making future demands 
more unpredictable in the sector (Monnet and Ait Abderrahim 2018). 

In the sector of agriculture, the global population growth (moderate in Europe) will 
foster the need for a more efficient agriculture, thus increasing reliance on fertilisers 
and potentially encouraging European exports. On the contrary, various sources of 
phosphorous are likely to be considered (animal manure, but also sewage sludge and 
food waste chain) to reduce dependence on phosphate rocks. At last, the emergence 
of precision agriculture, helped by new technologies, might improve the efficiency of 
the use of fertilisers, in a context where agriculture tries to reduce its environmental 
footprint (Monnet and Ait Abderrahim 2018). 

At the same time, the EU holds a considerable (primary and secondary) CRM 
potential to produce more of many of the afore-mentioned CRMs and even 
those other CRMs which nowadays feature a 100 % import dependency rate (e.g. 
antimony, beryllium, magnesium metal, niobium and REE). The EU is capable not only 
of extracting the raw materials but also of refining CRMs, both from primary (virgin 
ores, CRMs often as by-products) and secondary (scrap) sources. For some CRMs on 
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the CRM list there are no resources in the EU, for others there is no technology to 
extract or recover them. External sources need to be found for these CRMs. For CRMs 
that are found in the EU or can be recovered, an industrial chain needs to be 
developed. In order to unleash the (primary and secondary8) mineral potential, the EU 
and the Member States need to address several of the issues9 which are hampering 
the sector from becoming a major supplier of CRMs from domestic sources. 

1.2 METHODOLOGY AND REPORT OUTLINE 

The revision and impact assessment of standards, policies and regulatory frameworks 
at EU and national level was conducted using as input data, information and evidence 
gathered during exchanges with multiple stakeholders held within the full duration of 
the SCRREEN project. Stakeholders involved both internal (Consortium experts, third-
parties, advisory board) as well as external experts during the many consultation 
rounds (Ex-Coms, workshops, Raw Materials Weeks events, etc.). Updated information 
on current global trends (e.g. trade, recycling) was obtained from the World 
Barometer (http://worldbarometer.intraw.eu/#/), a service provided by the Interna-
tional Raw Materials Observatory, a spin-off of the completed Horizon2020-funded 
INTRAW Project (https://intraw.eu/).  

Information specific to CRMs challenges and practice examples was retrieved from 
SCRREEN deliverables, project discussions and events and from partner EC-funded 
projects which are or have in the past been conducting research on connected topics:  

On-going projects 

 MINLAND (Mineral Resources in Sustainable Land Use Planning) – an CSA 
project that followed-up the MINATURA2020 project and that aims to secure 
access to land, with actual or potentially valuable resources, for exploration 
and extraction of minerals, in an integrated and optimised process, within the 
EU, with a focus on safeguarding CRMs via LUP http://minland.eu/project/

8 For instance, SCRREEN should identify what strategy could be applied to facilitate recycling, e.g. financial 
mechanisms. 
9 mentioned in D7.1/7.2, D3.3 and other SCRREEN deliverables 
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 MIREU (Mining and Metallurgy Regions of EU) – a CSA project that aims to 
establish a network of mining and metallurgy regions across Europe that will 
help the regions to share knowledge and experiences when facing the challenge 
of establishing and maintaining an extractive industry. The project addressed 
SLO issues paying attention to deposits hosting CRMs. https://mireu.eu/

Completed projects 

 MINATURA2020 (Developing a concept for a European minerals deposit 
framework), a CSA project seeking to develop a concept and methodology for 
the definition and subsequent protection of “mineral deposits of public 
importance” (MDOPI) in order to ensure their “best use” in the future in order 
to be included in a harmonised European regulatory/guidance/policy 
framework. https://minatura2020.eu/

 MINLEX (Study on the legal framework for mineral extraction and permitting 
procedures for exploration and exploitation in the EU), a study that provided 
detailed information on the legal framework of the European Union and its 
MSs relevant for the permitting procedures of the NEEI sector. This study 
sought to address complaints that the EC received during the last 20 years 
regarding the existing lack of transparency in the NEEI permitting and 
concessions procedures. 

 MSP-REFRAM (Multi-Stakeholder Platform for a Secure Supply of Refractory 
Metals in Europe), the project aimed to address challenges faced by refractory 
metals (tungsten, tantalum, rhenium, molybdenum and niobium) by creating a 
common multi-stakeholder platform to draw the current value chains of 
refractory metals and identify their innovation potential in order to support the 
implementation of the EIP on Raw Materials. http://prometia.eu/msp-refram/  

 ProSum (Prospecting Secondary raw materials in the Urban mine and Mining 
wastes), a CSA project that created a European network of expertise and an in-
formation network on secondary sources of CRMs. http://www.prosumproject.eu/

 ProMine (Nano-particle products from new mineral resources in Europe), an 
FP7-NMP project developed the first pan-European GIS-based database 
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(‘ProMine Portal’) containing the known and predicted metalliferous and non-
metalliferous resources of the EU and sought to calculate the volumes of 
potentially strategic metals (e.g. cobalt, niobium, vanadium, antimony, 
platinum group elements and REE) and minerals that are currently not 
extracted in Europe. http://promine.gtk.fi/

 EURare (Development of a sustainable exploitation scheme for Europe’s Rare 
Earth ore deposits), a project that aimed to set the basis for the development 
of a European REE industry that will safeguard the uninterrupted supply of REE 
raw materials and products crucial for the EU economy industrial sectors. 
http://www.eurare.eu/

 Minerals4EU (Minerals Intelligence Network for Europe), an FP7 project that 
developed an EU Minerals intelligence network structure that produced an 
online Knowledge Data Platform which grants access to the project-produced 
European Minerals Yearbook (contain data for primary minerals production, 
trade, resources and reserves; and for secondary material) and Foresight 
Studies on raw materials supply and demand in the EU. 
http://minerals4eu.brgm-rec.fr/

 FAME (Flexible And Mobile Economic processing technologies), a  RIA project 
to develop economically viable, flexible and mobile combinations of 
technology to exploit European ore deposits that are often relatively small in 
tonnage terms but that carry significant potential for the extraction of CRMs. 
http://www.fame-project.info/

Another important source of information which was employed were the findings of 
the EC-funded ERECON (European Rare Earths Competency Network) network, 
operating between 2013 and 2014 and comprising more than 80 European rare 
earths experts from industry, academia, and the policy world. Even though findings 
and recommendations from network discussions are already 5 years old, many of 
them still remain valid and have been resumed. 

The report is structured in 5 chapters. Chapter 1 provides a general introduction and 
links to previous WP7 and other SCRREEN deliverables which set the context. We 
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believe it is important that this Deliverable focuses on supply security10 and CRM 
potential in Europe, which was also a core element of presentations during the last 
RMW 2018. Chapter 2 re-caps on the CRM supply potential in Europe, including 
restrictions. It is Divided into primary (mining/by-products) and secondary sources 
(mining waste/recycling), and includes also aspects on substitution. Chapter 2 
stresses the strong importance of focusing on the entire CRM value chain: a key 
message is that we cannot separate the policy discussion of exploration/mining vs 
processing/refining/manufacturing/waste management, a value-chain approachs are 
needed for Europe. Another key message lies in the importance of equally addressing 
both types of CRMs, primary and secondary ones which needs to be reflected in 
policy discussions. Restrictions to each type of CRM source are mentioned (e.g., 
access to land, collection rates, recycling aspects, gaps in laws, etc.).  

Chapter 2 is connected with Chapter 3 and 4. Chapter 3 addresses impacts of 
standards, policies and regulatory frameworks at both EU and national level, but the 
focus of the chapter is on the EU/Europe. There is for instance a substantial CRM 
supply potential in Ukraine, with both Ukraine and the currently increasing their 
cooperation efforts. Regulatory issues at EU-level are mainly focussing on circular 
economy (eg no focus on small CRM flow). Policy (and regulatory) impacts at MS-
level imply the key message: why not to use the strong primary and secondary CRM 
potential in Europe? Chapter 4 discusses good practice examples related to CRM 
policies recently implemented by some of the Member States. Chapter 5 closes the 
deliverable with conclusions. 

10 Cp. importance of CRM value chain / cp https://www.tanb.org/members-list 
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2 CRM SUPPLY POTENTIAL AND RESTRICTIONS IN EUROPE 

2.1 CRM PRIMARY RESOURCES POTENTIAL 

Current CRM mine production covers from 3 % to 40 % of the EU supply for those 
commodities that are produced from the mines11. For several commodities the import 
dependency is 100 %, which is not likely to change in the near future. However, there 
is strong support for CRM exploration and extraction within the EU, especially with 
the aim of untapping the large potential for such raw materials that exists in 
potentially economic concentrations within the European bedrock (Brown et al., 
2018). The need for new exploration activities and opening of new mines in the EU28 
is justified by the aim of decreasing the import dependency and strengthening 
against vulnerabilities implied in the idea of supply risk. The mining of domestic 
primary CRM resources may help to improve the supply security of CRM to the EU: 
EU holds considerable geological potential to produce CRMs, also those nowadays 
100 % imported, as illustrated in Figure 2, Figure 3 and Table 1.  

11 See SCRREEN deliverables D2.1/D2.2/D3.1, available at http://scrreen.eu/results/. 
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Figure 2: EuroGeoSurveys (2016) “New Map of Critical Raw Materials in Europe” REE 
deposits in the EU according to the EURare project. Source: British Geological Survey 
© NERC. 
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Figure 3: REE deposits in the EU according to the EURare project. (Source: British 
Geological Survey © NERC. [Lauri et al., 201712])

Table 1 shows the current status of REE potential in the EU28, Norway and Greenland. 
What needs to be remembered when investigating Table 1 is that the amount of data 
available varies considerably between the different countries. 

12 Authors: Lauri et al (Laura S. Lauri, Pasi Eilu (GTK), Teresa Brown, Gus Gunn (BGS), Per Kalvig (GEUS), 
Henrike Sievers (BGR)) (2017). Identification and quantification of primary CRM resources in Europe, available 
at http://scrreen.eu/results/. SCRREEN D3.1. 
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Table 1 : Identification and quantification of primary CRM resources in Europe (Lauri 
et al., 2017) 

Note: Question marks indicate cases where a commodity may be recovered in current mining, but no 
data exist to confirm this. 

However, the location and extent of resources within Europe is poorly understood 
for most CRM in most countries (Lauri et al., 2017); which also illustrates the lack of 
specific CRM policies, see chapter 3). This is due in large part to the limited availability 
of high quality geoscience data focused on CRMs in much of Europe. Consequently, 
there has not been sufficient CRM-focused exploration in the EU and this is the first 
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essential stage in the value chain for all minerals. Additional geoscience research is 
required to provide a better understanding of regional geology, ore deposit genesis, 
mineralogy and deposit models to support exploration (i.a. matter of policy support). 
Without exploration there can be no identification of mineral resources or reserves 
and protection via land use planning, and therefore, no production of the mineral raw 
materials upon which the European industry depends (Lauri et al., 2017).  

Additional important aspects include those of land access restriction, funding and 
investment security. Besides, even though it is unlikely that primary CRM resources 
will become exhausted in the near future, access, e.g. for advancing exploration 
towards feasibility stages, can be constrained by conflicting land uses13 or social 
acceptability issues14. Access to mineral resources in the ground is an issue that 
relates to all minerals, not just CRM, which makes this issue a crucial one if the 
European mineral potential is not to be overlooked. Mineral resources can only be 
extracted where natural geological processes have concentrated them in sufficient 
quantity, quality and grade that they are economic to mine. The presence of 
environmental or heritage designations, such as Natura 2000 sites, can become 
impediments for companies wishing to access mineral resources contained within or 
near them, if proper management is not conducted15. Similarly, other conflicting land 
uses such as buildings, infrastructure, tourism or cultural uses can impose restrictions 
on mining activities if adequate spatial planning, assessing mineral resources with 
sufficient information and in parity with other land uses, is not conducted in advance.  

13 C.p. projects MINATURA2020 (https://minatura2020.eu/), MINLAND (http://minland.eu/project/).  
14 Discussed in MIREU (https://mireu.eu/) 
15 The EC guidance document “Non-energy mineral extraction and Natura 2000” has made it clear that 
mining/quarrying and Natura 2000 sites may be compatible, i.e. which means that provisions of the Habitats 
Directive do not a priori or automatically preclude mineral extraction on Natura 2000 sites.  As examples of 
compatibility, Natura 2000 sites have been designed on former extraction sites which demonstrates that the 
NEEI sector and the objectives of the Nature Directives may be compatible; dozens of case studies are 
available at the websites of the main European extractive associations (e.g. http://www.uepg.eu/key-uepg-
topics/case-studies/biodiversity) and in the database of the LIFE programme 
(http://ec.europa.eu/environment/life/project/Projects/index.cfm ). 
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Figure 4: Land use restrictions (source: BGS [NERC], adopted from Wrighton et al, 
2011) 

For example, the Greek metallic Extractive Industry feels that the existing framework 
for land use planning in Greece does not safeguard/cover the sector’s 
activities/interests adequately (MINPOL, 2017). For this reason, they have proposed 
the issuance of a Spatial Plan specific to Mining which has not been realized so far. 
The absence of such a Spatial Plan specific to Mining may generate conflicts with 
other land uses during the permitting procedures of the extractive activities (MINPOL, 
2017)16. As discussed in the frame of the MINLAND project, in Greece land use 
planners tend to avoid to deal with issues related to mining as the topic is a 
controversial one and planners often do not have the necessary training and 
knowledge to understand well mining-related technical issues. This difficulty is 
compounded by the fact that in Greece there yet are no concrete guidelines for 
mining-related issues for planners (see Wertichová et al. 2019, MINLAND D5.2). 

The involvement of citizens in decision-making on their territory (surroundings) (SLO) 
is an important part of democracy but the increased willingness of people to make 
their views known has the inevitable consequence of raising differences of opinion 
that can lead to social conflicts. The lack of proper stakeholder engagement can play 
against the social acceptance of new exploration or extraction projects, specially 

16 As well: The electronic protocol allowing the investors to track the progress of the permitting process is 
not yet issued, five years after the publication of L. 4014/2011 
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those involving minerals which are generally known to involve a high risk of pollution 
(e.g. fears of radioactivity by the community, if not properly managed, are a major 
threat for CRM exploration projects with REE ores containing uranium and thorium). 
In Finland, for example, there is a strong belief in the legitimacy of regulation and 
regulatory authorities. A national level survey in Finland showed that trust in 
authorities and national legislation is related to the acceptance of mining and plays a 
role in the development of SLO. Local people are evaluating the SLO in the context of 
legitimacy of the entire chain of actors involved in the project, including the 
authorities involved in the decision-making (as was the case of Talvivaara17). 

Another example of an extractive activity within a protected area is the case of the 
Milldam fluorspar mine in the Peak District National Park in the UK. The British 
Flourspar Company (BFL) received ‘planning permission’ for extension of the existing 
Milldam mine in 2015 - subject to 45 conditions including traffic numbers and routes, 
dust control, output levels, working scheme, heights of stockpiles, hours of working, 
noise controls and water monitoring. According to the company´s information the 
reclamation work is a fundamental one to retain their permits, “Once the vein mineral 
has been mined the land is progressively restored to a sustainable reclamation 
landform and beneficial afteruse, in close cooperation with the National Park 
Authorities.” 

Another well-known case where exploration drilling was made possible within a 
Natura 2000 site is the Sakatti project in Finland (copper, nickel and PGM; see also 
chapter 3). According to Anglo American, exploration at Sakatti is carried out in 
winter to minimise impact; utilises closed drilling system that collects drilling waste.  

17 In the criticism that came out of Talvivaara, one of the main themes was the perception that both industry 
and the Finnish authorities considered the economic benefits to be more important than the local 
environment. The Talvivaara nickel and zinc mine in Finland started operations in 2008 using a water bio-
diluting process in separating the ore with problems in waste reservoirs. Major leaks occurred in 2008, 2010, 
2012 and 2013. For instance the 2012 leakage involved a gypsum waste pond, discharging nickel, uranium 
and other toxic metals and effluents into nearby surroundings and lakes. The establishment of the mine and 
its environmental problems were turning points in the mining industry-related discussion in Finland and 
since then a closer scrutiny has been kept on the practices of the industry (Murguía et al. 2018). 
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Figure 5: Sakatti deposits / NATURA 2000 area (Source: Anglo American) 

Note: 3) In violet colour the Sakatti mineralization projected onto surface, Natura 2000 
boundary marked by blue outline., 4) cross-section of the Sakatti mineralization. 

Investment security and availability of risk capital 

Investment security (legal certainty for investors) is not secured in various regions of 
the EU which is compounded by slow, unpredictable and inefficient permitting 
procedures due to various reasons (cf. results of the MINLEX project 2017). The 
current European CRM mining scene is dominated by minor companies that have no 
access to risk capital. Many cohesion funds do not sufficiently consider critical raw 
materials economy and regional (land use) planning in paving the way for private 
entrepreneurship and investments in mining and mining-related industries, nor 
accompanying measures such as social licence to operate and raw material awareness 
building. Many cohesion funds, targeting cross-border activities, are subject to 
regional policy making that bans mining activities. There are functioning R&I research 
alliances between European partners, but no alliance exists to fund important 
domestic mine developments, e.g. discovered CRM deposits such as REE deposits. 
There is an ambiguous attitude of major users of CRMs in Europe to invest in security 
of supply / supply resilience. 

Funding of exploration is a serious issue. Funding of exploration campaigns are 
mainly reflecting and following short-term price volatilities and fluctuations (cycles). 
Currently very low funding is available for CRM-exploration, based on the fact that 
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they may attract higher prices in the future18. In their contribution on “Exploration 
Investments” in the EU-funded Minerals4EU project, Borssén, Ericsson and Löf (2012) 
indicate19: “In spite of recent theoretical and technological innovations exploration is 
still a high-risk business. In the recent decade there has been some 200 000 exploration 
permits active in any one year globally, around 5 000 deposits have been taken to the 
next stage of drilling, 1 000 projects are under-going definition drilling to determine 
volume of resources, only 600 projects have reached the feasibility stage where detailed 
technical and economic studies are undertaken and 300 projects are under 
construction. This means that it takes roughly 1000 initial geological projects to 
find one mine” (cp. Figure 5 REE projects vs production). 

Another example is Greenland which hosts considerable niobium, PGMs and REE 
resources. Despite its mineral potential, according to the latest edition of the Fraser 
Report (2018), Greenland experienced a more than 7-point drop in its policy 
perception index (PPI) score which led to a rank of 69th (of 83) in 2018 (having ranked 
54/91 in 2017 and 63/104 in 2016). Main reasons for the drop in the ranking include 
inefficient permits, e.g. as mentioned by one of the survey respondents “Permit 
conditions are inconsistent and administrative processes are lengthy and onerous” 
(Stedman & Green 2018)20. 

Finding new ore deposits has become increasingly difficult in recent decades. In many 
parts of the world it is assumed that most of the large, high-grade, shallow deposits 
have been discovered and that future exploration success will be increasingly linked 
to deeper deposits, lower ore grades, lower ore quality, remote locations, politically 
unstable regions of the world and technically challenging extraction. Such potential 
problems are likely to be associated with increasing costs of raw material production. 
Humphreys (2012) points out that the small market size of some CRM creates 
additional problems. For example, the markets of gallium, germanium, indium and 
tantalum combined are about 150 times smaller than the global copper market. The 

18 For example: CRM company mapping was done in D7.2: Upstream market: Exploration: 5, extraction: 17, 
recycling: 5, smelting, refining: 4; Downstream market: manufacturing: 5, final products, trading: 24. - Only 5 
exploration companies have been identified. 
19http://minerals4eu.brgm-rec.fr/sites/default/files/Minerals4EU_Thematic-report-
V_Market_developments_0.pdf
20 Stedman, A. and Green, K.P. (2018). SURVEY OF MINING COMPANIES 2018. Fraser Institute. Available at 
https://www.fraserinstitute.org/sites/default/files/annual-survey-of-mining-companies-2018.pdf
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author states that: “As such, these latter commodities tend to lack the critical mass to 
make them of commercial interest to the large companies in the sector. Not 
unnaturally, these companies like to focus their financial resources and management 
time on the commodities which can make a material contribution to their businesses. 
As a result of this, the development of projects producing many of the minerals deemed 
‘strategic’ is often left to smaller companies which, while they may be enterprising, lack 
the experience, political clout and financial muscle of the big companies, making the 
route from discovery to production lengthier and more uncertain.” (Humphreys, 2012). 

Figure 6: Mine production and active projects for REO (RE oxides) mining (end of 
2017). (Source: Brown et al., 2018)21

The main driver of mineral exploration is mineral/metal prices, and only indirectly 
future metal demand. The fact that short-term (i.e. recent and 2-3 years into the 
future) developments of metal prices and stock market sentiments, and not future 
societal need for metals and minerals or corporate need for additional resources, to a 

21 Currently the REE are not mined in Europe, but there are a number of areas with REE potential. According 
to the EURare project these include alkaline igneous rocks such as those found in the Gardar Province of 
southwest Greenland (Kvanefjeld and Kringlerne exploration projects) and within the Fennoscandian Shield 
(including the carbonatites of Fen in Norway and Sokli in Finland, and the Norra Kärr syenite in Sweden). 
They also include secondary placer deposits such as those in Greece and Serbia. 
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large extent determine exploration investments, are increasing the uncertainties 
about future metal production levels in both the short and long-term and it is a major 
problem. This situation is exacerbated by the fact that the time lag between 
exploration and actual mineral production is never less than 10 years and often 
considerably longer. In addition, the focus of exploration efforts is probably not 
optimal from a societal perspective either.  

Declining market prices for metals have led to decreasing exploration budgets since 
2012. Only in 2017 did stronger metal prices led to an increase in the global 
exploration budget for non-ferrous metals which totalled US$ 7.95 billion according 
to S&P Global’s market analysis (S&P Global, 2018). About half of the budget was 
related to gold exploration, about 30% to copper, nickel, zinc and lead and less than 
1% to PGM exploration (cp Figure 6). 

Figure 7: Development of global exploration budget by regions since 2003 (source: 
S&P Global, 2018)  

Example Norra Kärr / Sweden – successful exploration but no mining permit 

Norra Kärr is a globally significant heavy REE deposit in Sweden, with a particular 
enrichment of the magnetic metals dysprosium (Dy) and neodymium (Nd). Norra Kärr 
heavy REE deposit was explored in Sweden by Leading Edge Materials Corp22, the 

22 https://leadingedgematerials.com/norra-karr/
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same company also holds a prospecting licence for two cobalt projects in Finland 
(Kontio) and Sweden (Vena). For Norra Kärr, the scheduled projects production start-
up was prognosed for early 2017 but this was strongly dependent on how long the 
environmental permitting procedure would take and also on the ability to finance the 
further development of the project. In Tasman Metals´ PEA (Preliminary Economic 
Assessment) study, published in May 2012, it was projected that by mining 1.5 Mt a 
year (mineral resource base of 59 Mt) with a 80 % total recovery the output of three 
of the most “critical” REOs (Y, Dy and Tb) would correspond to a large percent of the 
current demand. TasmanMetals did not get the mining permit; as mentioned above, 
submission to the Swedish Mining Inspectorate was planned during December 2017. 

Leading Edge Materials Corp. headquartered in Vancouver, Canada, is currently 100 % 
owner of the Norra Kärr heavy rare earth element (“REE”) project23.  Preparation of 
additional supporting documentation regarding the Norra Kärr Mining Lease, (which 
already was granted in 2013) was anticipated to be ready for submission to the 
Swedish Mining Inspectorate during December 201724 . Company’s expectations 
regarding the Norra Kärr project is that the company has yet to generate a profit 
from its activities; there can be no guarantee that the estimates of quantities or 
qualities of minerals disclosed in the company’s public record will be economically 
recoverable. Uncertainties relating to the availability and costs of financing needed in 
the future; competition with other companies within the mining industry; the success 
of the company is largely dependent i.a. upon the changes in world metal markets 
and equity markets. Mineral resources are, in the large part, estimates and no 
assurance can be given that the anticipated tonnages and grades will be achieved; 
production rates and capital and other costs may vary significantly from estimates; 
changes in unexpected geological conditions; and delays in obtaining or failure to 
obtain necessary permits and approvals from government authorities25. 

The Norra Kärr Rare Earth Element Project was presented as “Opportunity for 
European Security” by Mark Saxon (interim CEO of Leading edge) in 2015 (Figure 8).  

23 Issues undermining CRM sector - investment security Norra Kärr heavy REE deposit/ (Sweden) 
24 http://leadingedgematerials.com/leading-edge-materials-provides-update-on-process-development-for-
the-norra-karr-ree-project-sweden/
25 http://leadingedgematerials.com/leading-edge-materials-provides-update-on-process-development-for-
the-norra-karr-ree-project-sweden/
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Figure 8: Norra Kärr Rare Earth Element Project (Saxon, 2015)26

Leading Edge Materials Corp announced an update on the Norra Kärr REE project 
permit application process in Sweden. In January 2018, Leading Edge Materials 
submitted supplementary information to the Swedish Mining Inspectorate 
(“Bergsstaten”) with regard to the Norra Kärr Mining Lease application. As part of the 
review process, the Bergsstaten forwarded this supplementary information to various 
stakeholders for opinion, including the County Administration Board (“Länsstyrelsen”). 
The Länsstyrelsen published their response in Sweden in June 2018, requesting 
further information before an opinion on the Norra Kärr Mining Lease application can 
be delivered. Leading Edge Materials are reviewing this new request and will provide 
additional information as and when required by Bergsstaten to progress the Mining 
Lease application27. Latest information on this case reveal (March 2019) that based on 
the application documentation submitted by Leading Edge Materials, the 
Länsstyrelsen of Jönköping in Sweden do not presently support regranting of the 
Norra Kärr Mining Lease. Leading Edge is expected to review the documentation, and 
shall provide additional information as it becomes available28. 

26 Saxon, M. (CEO, Tasman Metals) (2015). The Norra Kärr Rare Earth Element Project - The Opportunity for 
European Security, available at https://ec.europa.eu/growth/tools-databases/eip-raw-
materials/en/system/files/ged/5.%20Tasman%20Presentation.pdf
27 https://leadingedgematerials.com/wp-content/uploads/2018/06/2018-06-15_NR.pdf
28 https://www.introduce.se/foretag/leading-edge-materials/News/2019/3/leading-edge-materials-corp.-
leading-edge-materials-updates-on-norra-karr-mining-lease-application
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Issue - Non-transparent CRM Prices formation 

The small quantities in which CRMs are normally used implies that a transparent spot 
market is non-existent, leading to intransparent markets dominated by bilateral long-
term contracts. For several CRMs there are specialised markets served by minor 
mining companies who have difficulty in attracting risk capital and cannot survive 
price shocks easily. Certain CRM markets, particularly low volume ones, are inherently 
instable and volatile – innovative product technologies may reduce (e.g. LED) or 
enhance (e.g. electric vehicles) the need for CRMs suddenly.  

Many CRMs are produced as by-products with the consequence that they are subject 
to price volatility greater than base metals. Besides bilateral contracts, companies 
need to relyon free markets to supply themselves as there is no tradition setting up in 
public-private partnerships that can overcome market failures with regard to 
sustainable supply. Insufficient mechanisms to compensate price fluctuations and 
avoid price shocks very damaging to SMEs. Due to EU´s high import reliance for most 
CRMs and the lack of supply risk reducing mechanisms, EU importers (companies) are 
vulnerable to market disruptions. For instance, China may supply cheap CRMs in the 
EU market disrupting EU producing and refining facilities, as exemplified by the 
gallium supply with operations coming to a halt in 2013 in Hungary and in 2016 in 
Germany; yet, the new anti-dumping rules passed by the European Parliament in 
November 2017 may contribute to avoid such situations in the future. 

Another important aspect lies in how global supply chains function. Enhancing EU 
supply via development of domestic CRM-containing deposits does not necessarily 
mitigate supply risks since the primary materials will still need to be processed 
elsewhere, e.g. for intermediate products. Moreover, there is no guarantee that the 
CRMs produced in the EU will be supplied to the EU market. In other words, 
developing the CRM supply in Europe may not be enough if the next 2-3 tiers of 
the supply chain still are dominated by China or another non-EU country29. The 
EC has early recognised the REE potential of Greenland and has already established a 
cooperation policy for increasing the participation of European exploration companies. 

29 Tiess 2015, ERECON. Treibacher Industrie AG (Austria) - Using separated Rare Earth compounds for value 
adding. Identifies situation, where value chain moving to China / South East Asia. Market for separated 
products (e.g. Nd-Metal) becoming smaller in Europe. 
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Although there is the question, if the European market is sufficient for companies to 
sell their output, if even European exploration companies will have to find off-take 
arrangements with China.  

The example of REE depicts that an adequate supply is not only based on access to 
ore deposits, but also involves the processing of those ores. In the case of REE it is 
not just mine supply that is dominated by China, but also refining capacity producing 
salable products. European manufacturers depend on import of these products, 
which are needed for high tech appliances and green technologies. Marscheider-
Weidemann et al. (2016) estimate that the demand in 2035 could equal or even 
exceed the primary production in 2013 for five metals: germanium, cobalt, scandium, 
tantalum, and neo-dymium/praseodymium30. For three further metals, demand i 2035 
could even be double that of primary production in 2013: lithium, 
dysprosium/terbium, and rhenium. For these metals in particular, the increase in 
demand due to technological change is significantly higher than the increase in 
demand due to global economic growth. This means, dysprosium and terbium for 
magnets, electric mobility and wind power could rise to as much as 3 times the total 
global production of 2013; the demand for Neodymium and Praseodymium for the 
same applications could increase by 1.7 times (MarscheiderWeidemann et al., 2016).  

These scenarios suggest that the EU will remain dependant on not only REE imports 
into the future, unless significant investment is made in both mining and refining 
capacity. Until 2015 the Chinese government restricted the export of several CRMs 
(e.g. REO) by export quotas31. In combination with increasing demand and concerns 
of supply shortages as well as the regulation of Chinese mining of ionic absorption 
clays for environmental reasons, this lead to step price increases in 2011 (see Figure 9). 
Prices dropped drastically in the following years, which lead to the stop of several 
global REE projects as they became uneconomic. This price volatility is a significant 
problem. Small markets, dominated by just a few producers quickly react to rising 
demand or crisis by steep price increases, affecting the raw material consumers such 
as the European industry. However, investments made on the basis of high prices are 
clearly at risk when prices fall sharply. 

30 Eurostat. (2017). Europroms. Retrieved from http://ec.europa.eu/eurostat/web/prodcom/overview/europroms
31 See also Figure 20: EU legal actions against Chinese export restrictions and WTO rullings. 
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Figure 9: Dysprosium price evolution since the year 2000 (> 99% fob China) (source: 
S&P Global (2018): S&P Global, Market Intelligence database.32

Anyway, the EU has a considerable CRM industry potential along the value chain. 
This is  is illustrated in the Annual (EU-28) enterprise statistics by size class for special 
aggregates of activities (NACE Rev. 2),though not splitted in several CRM sectors (e.g. 
Manufacture of basic iron and steel and of ferro-alloys (C241), manufacture of basic 
precious and other non-ferrous metals (Code C244). For CRMs that are found in the 
EU or can be recovered, an industrial chain needs to be identified, developed 
and protected. Particularly, it is important to protect vulnerable value chains33. 

A challenge is that many players in the value chain have limited scope for their own 
R&D and therefore have difficulty keeping up when new materials are being 
developed at an increasing pace. This also applies to maintenance and service 
providers. Global competition will also force ever-increasing specialization of the 
various players in the value chain. This often means that the competence of each 
player narrows and they become more dependent on the other “links” in the chain.  
Hence, if one link fails, there is a major risk that the entire value chain will be 
outcompeted by other chains. This tightly-coupled complexity means that weakened 

32 https://www.spglobal.com/marketintelligence/en/ 
33 Cp. Swedish metals-producing Industry’s associations (2013). National action for metallic materials. A 
STRATEGIC RESEARCH AND INNOVATION AGENDA, available at 
http://www.metalliskamaterial.se/globalassets/2-natverk/nationell-samling-kring-metalliska-
material/pdf/national_action_for_metallic_materials_webb.pdf



This project has received funding from the European Union’s Horizon 2020 research and innovation programme 
under grant agreement No 730227 

SCRREEN D7.3 Report on impact of (voluntary) standards, policies and regulatory frameworks on 
CRMs value chains in Europe relevant to CRMs 

43 

competitiveness of individual, small business can have severe repercussions 
throughout the manufacturing industry. For example, in the Swedish engineering 
industry there are small, vulnerable companies that specialize in certain processing 
steps, such as grinding or polishing, on which many players are dependent (Swedish 
metals-producing Industry’s associations, 2013).  

2.2 CRM SUPPLY VIA BY-PRODUCTS  

A mineral deposit contains one or more commodities which may be exploited 
depending on the economic considerations. Base metals like copper and nickel, and 
platinum group metals (PGM) commonly occur together and are produced from the 
same mine, the base metals as the main products and PGM as by-products. Industrial 
minerals are commonly mined from single commodity deposits. However, similarly to 
the metals, a set of industrial minerals may occur in sufficient amounts in a deposit to 
warrant multiple mineral production. The phosphorus mineral apatite may occur as 
both single-commodity deposits and as a potential by-product in certain Fe-Ti-V 
deposits34.  

Many of the CRM are mainly or only extracted as by-product of major metals or 
minerals of minor economic importance. These include bismuth, cobalt, gallium, 
germanium, hafnium, indium, REE, and scandium, which are produced together with 
gold, nickel, aluminium, lead, zinc, zirconium, phosphorus, and copper. For these 
commodities, the bottleneck of production is usually further up the value chain, that 
is, they typically are extracted from the mine in the ore, but are not recovered at the 
refineries or smelters due to the lack of economic incentive or simple technology. The 
byproduct status of several CRM means that increased demand may not lead to 
increased CRM production because this is dependent on the economics of the main 
economic product (parent) rather than the daughter CRM.  

34Cp. Keller, P., Corby Anderson, C. (2018). The Production of Critical Materials as By Products, 
https://www.researchgate.net/publication/319911303_The_Production_of_Critical_Materials_as_By_Products
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Figure 10: Metal linkages wheel (source: Brown et al. 2018, adapted from Verhoef et 
al, 2004] 

Example nickel-copper-PGM in Finland 

Although the EU is heavily dependent on PGM imports from overseas, a number of 
PGM-bearing deposits are known in European countries. Finland provides the best 
example of this with major PGM-bearing nickel deposits at Talvivaara and Kevitsa, 
both of which are currently mined, and at Sakatti, which is currently being explored 
by Anglo American plc (Anglo American, 201835) (Figure 11). Globally most significant 
undiscovered resource was estimated for PGE, Ni and Co. The PGM are important 
constituents of several different types of nickel sulphide deposits some of which have 
a long history of mining (Rasilainen et al, 2017). The main types are contact and reef 
deposits related to Archaean and Palaeoproterozoic mafic-ultramafic intrusions, 
Palaeoproterozoic metamorphosed black shales of the Talvivaara type and the 
ultramafic and metasomatic calc-silicate rocks of the ophiolitic Outokumpo 
association. Several komatiite-hosted Ni-Cu-PGM deposits are also known in 
Archaean and Palaeoproterozoic greenstone belts of northern and eastern Finland, 
although only one of these has been mined.  

On the basis of detailed geological knowledge of the evolution of the Fennoscandian 
Shield in Finland and well-constrained genetic models for the main deposit types it 

35 https://finland.angloamerican.com/ 
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has been possible to make quantitative estimates of the undiscovered nickel 
resources in Finland. This has indicated the greatest potential in contact-type 
Ni-Cu-PGM hosted by 2.44 Ga layered intrusions36. High exploration potential is also 
indicated for nickel in Palaeoproterozoic komatiites and in undiscovered Talvivaara-, 
Kevitsa- and Sakatti-type deposits (Rasilainen et al, 2017).  

The high level of commercial exploration activity undertaken for nickel-copper-PGM 
in Finland in recent years is testament to the importance industry gives to the 
availability of high quality geoscience data combined with robust mineral deposit 
models supported by substantial geological expertise in the Geological Survey of 
Finland (and which is a matter of strong minerals policy framework - the Finnish 
Mineral Strategy37). In order to achieve similar success elsewhere and shed more light 
on the CRM resource potential it is vital to have detailed geological knowledge of the 
most prospective target areas supported by substantial research on known European 
ore deposits. Research on alternative deposit types, on new genetic models, on 
advanced extraction methods and more efficient by-product extraction might lead 
to increased CRM production within the EU and therefore contribute to 
minimising supply risks for European customers. 

36 http://en.gtk.fi/informationservices/commodities/nickel.html 
37 http://projects.gtk.fi/minerals_strategy/index.html 
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Figure 11: The Location of the Sakatti nickel-copper-PGM group elements deposit in 
VIIANKIAAPA MIRE / Northern Finland (source: Anglo American, 201938) 

The location of the Sakatti marked by red circle. 
Location of Viiankiaapa Natura 2000 site marked 
by purple outline. 

Sakatti mineralisation projected onto surface. 
Natura 2000 boundary marked by blue outline 

Besides it is important to take a closer look at the processing technologies required 
to extract CRM as by-products or co-products that occur with other elements. The 
extraction of CRM from ore as byproducts produces particular technological and 
economic challenges as the focus of the extraction process is on the main economic 
component, the parent material. For some metal groups, the PGM and REE, which are 
mined as co-products further separation and refining stages are required to produce 
the pure metals or intermediate products required by industry. These additional 
processing steps might place limits on the availability of some of these metals 
because of the restricted availability of the sophisticated processing capacity 
required. The production of PGM is an example for this.  

Implications for future supply  

Nowadays South African mining companies are largely dependent on existing PGM 
smelters using conventional metallurgical processes and thus focus on ores treatable 
by those processes. Marscheider-Weidemann et al. (2016) analysed the demand 
growth of raw materials for selected future technologies and come to the conclusion 
that the demand for PGMs will increase considerably if technologies like catalysis, fuel 

38 https://finland.angloamerican.com/media/location-of-sakatti?sc_lang=en



This project has received funding from the European Union’s Horizon 2020 research and innovation programme 
under grant agreement No 730227 

SCRREEN D7.3 Report on impact of (voluntary) standards, policies and regulatory frameworks on 
CRMs value chains in Europe relevant to CRMs 

47 

cell, super alloys and seawater desalination penetrate the markets. Platinum and 
palladium demand for future technologies could consume as much as 50% and 60% 
of the global production 2013. This analysis of future demand trends make it clear 
that research into alternative European PGM sources and into new extraction 
technologies could contribute to securing the future PGM supply for 
import-dependent regions like the EU (cp. table 139). 

An example about zinc vs gallium is given by Butcher & Brown (2014)40. A small 
amount of gallium is produced as by-product of zinc extraction from sphalerite (ZnS) 
ore. During the zinc extraction process, the sphalerite is first roasted to zinc oxide 
(ZnO) and then leached with sulphuric acid. Gallium is contained in impurities, which 
are separated from the leach solution through the addition of antimony trioxide, zinc 
dust or proprietary reagents. The gallium is recovered from these residues by solvent 
extraction, ion exchange or other methods. Once it has been extracted, by either route 
described above, the gallium often has to be further purified, depending on the required 
end use, using processes such as electrolytic refining or zone refining (see Figure 12). 

The Horizon2020-funded FAME project41 (see Figure 13) aimed to increase the 
efficiency of extraction / processing technologies for CRMs, deemed crucial to 
economic development of the EU. New ore processing methods handling small 
deposits in rural and environmentally sensitive regions were researched. The project 
examined processing options of product recovery, including valuable by-products. 
Some of the project partners hold exploration/mining licences to significant target 
ore reference deposits in GER42, CZ, France, Finland and Portugal.  

Finally, support of projects targeting carrier metals (e.g. PGMs associated to copper-
nickel ores) may contribute to domestic production of CRMs as long as miners have 
incentives to process those materials for instance, risk capital; identifying /market 
value chain (policy support); processing technologies for by-products (e.g. Innovative 
improvements in hydrometallurgical technology).  

39 Known PGM resources have been identified in Greece, Greenland, Bulgaria, Norway. 
40 Butcher, T. & Brown, T. 2014. Gallium. In: GUNN, G. (ed.): Critical Metals Handbook. p. 150 – 176; John 
Wiley & Sons Ltd, Chichester, see http://nora.nerc.ac.uk/id/eprint/506465/
41 http://www.fame-project.info/
42 Cp. Saxony region, mentioned in chapter 4. 
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Figure 12: Processes of extracting gallium from bauxite or zinc ores (Butcher & 
Brown, 2014). 

Note: Gallium is recovered both as primary production, and secondary from recycled gallium-bearing 
scrap, mainly compounds. Primary gallium is typically recovered at 99.9 to 99.99 % (3N, 4N), and then 
refined to higher purities depending on the further use. 4N gallium is used for metallurgical, chemical 
and solar applications. For electronic and compound semiconductor applications 6N (99.9999 %) to 7N 
(99.99999 %) purity is required. Very high purity gallium (8N) is used for molecular beam epitaxy (MBE) 
applications. 
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Figure 13: FAME project aims and WP structure. 

2.3 CRM SUPPLY FROM MINING WASTE  

Mining of metallic ores is an extractive industry which results in waste rocks and 
tailings dams which, due to its low economic value, in most cases are deposited close 
to the mine. Some of the rock is used as backfill in mines, for dam construction or for 
other infrastructure purpose, at the mine site or in the vicinity of the mine. The 
remaining waste rock is deposited in a waste rock deposit. An efficient and safe waste 
management should be done by improving its transportation and tailings 
management, preventing any environmental contamination, and reusing as much 
waste as possible. In this respect, waste should be always considered as a potential 
secondary resource (cp. new CZ mineral policy, chapter 4). Mine wastes might add to 
the European CRM potential, because deposits have been mined for zinc, copper of 
lead in the past, but the CRM potential of former mining activities is largely unknown.   
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More than 500 Mt of waste rock in Europe 

Figure 14 is illustrating a map of Europe showing closed and operating mines. The 
green circles represent the calculated amount of waste rock where the largest circles 
represent more than 500 Mt of waste rock. There is yet no EU legislation that 
requires recycling of mining waste, and there are sparse EUROSTAT statistics on 
mining waste (Ladenberger et al., 2018)43. Figure 13 shows the location of more than 
1600 mines for which the amounts of waste rock have been roughly calculated 
(Ladenberger et al., 2018). 

One of the aims of the ProSUM project44 was to collect data on amount and 
composition of stocks of mining waste (called ‘mineral-based wastes’ in report D3.2) 
and to create a dataset from which deposits with high levels of CRM could be 
identified. In the ProSUM project, mining waste was divided into two groups: the 
mining waste generated at the mine during the mining activity, commonly described 
as waste rock, and the waste generated by the processing of ore at a concentrator, 
dressing plant or similar in the form of tailings or sludge. Location-wise the waste 
rock is reported together with the mine whose location is given in the Minerals4EU 
database. These data, which also contain other information about the mining waste 
such as location, type of waste and origin, will be stored in an extension of the 
database for primary raw materials, the Minerals4EU database. This database, 
accessible via http://minerals4eu.brgm-rec.fr, makes up an important part of the 
European Minerals Knowledge Data Platform (MKDP). 

In mining countries, the mining wastes constitute the largest part of society's total 
waste flow and make up the largest waste stocks but also in countries with historic 
mining, the mining waste stocks can be significant (cp. example Sweden, below). The 
status of knowledge on mining waste with special reference to critical raw material in 
each of the participating countries (mostly geological surveys) is summarized in the 
table below (Table 2). It is obvious that few countries, for instance Portugal, (green) 

43 Ladenberger et al. (Anna LADENBERGER (SGU), Nikolaos Arvanitidis(SGU), Erik Jonsson(SGU), Ronald 
Arvidsson (SGU), Susanna Casanovas (Amphos21), Laura Lauri (GTK)) (2018). Identification and quantification 
of secondary CRM resources in Europe, SCRREEN deliverable D3.2, available at http://scrreen.eu/results/ 
44 ProSUM, http://www.prosumproject.eu
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have any quality and quantity data on the three waste types defined, as illustrated in 
Figure 14. 

One of the main goals in ProSUM for mining wastes was to create a common 
framework for the collection and storage of data on mining waste including location, 
amount and composition. The target was to gather data on the most important waste 
deposits with respect to the critical raw materials as well as the common mineral 
commodities. Collection of data on mining waste from the participating countries was 
based on the data model and code lists for mining wastes completed in ProSUM. The 
selection was determined, in order of priority, by size of waste deposit, metal and/or 
mineral content, critical raw materials content, active mines and processing plants, 
small mining waste deposits (Ladenberger et al., 2018). 

Figure 14: Map of closed and operating mines (source: Ladenberger et al., 2018) 

Map of Europe showing closed and operating mines. The green circles represent the calculated 
amount of waste rock where the largest circles represent more than 500 Mt of waste rock. Diamonds 
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represent smaller mines and the colours represent the type of ore; blue for iron and iron-alloy metals, 
yellow for precious metals, red for base metals, grey for bauxite, violet for energy metals (U) and green 
for special metals (data from ProMine (http://promine.gtk.fi/) and FODD 
(http://en.gtk.fi/informationservices/databases/fodd/ ). 

Every mining, quarrying and mineral processing operation generates mining waste.  

Table 2: Current state of resource and compositional data on CRM in mining, mineral 
processing and production wastes among some EU MSs (Ladenberger et al., 2018).  

2.4 CRM SUPPLY VIA RECYCLING 

One of the largest problems in the value chain is the collection of post-fabrication (or 
post-consumer) scrap. WEEE are currently considered to be one of the fastest 
growing waste streams in the EU, growing at 3 % to 5 % per year: between 2015 and 
2016, the amount of EEE put on the EU market increased by 2.9 % from 9.8 million 
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tonnes to 10.1 million tonnes. The recycling rate45 of WEEE in the EU in 2014 reached 
41 % in 201646 which means that many CRMs ‘crucial to many electrical products’ are 
lost, i.e. WEEE products do not get into the recycling stream. 

ProSUM developed a database on ‘urban mines’, e.g. stocks, flows and treatment of 
WEEE, ELVs, batteries and mining waste. ELV and batteries can be seen as an ‘’Urban 
mine’’ for CRMs – total mass of reported ELV fleet is 300 million tonnes and of 
batteries 200 kton. However, the amount of ELV and batteries collected and reported 
is less than 50% of the waste generated – policy intervention is needed. The quantity 
of potentially critical materials used increases with electrification, compared with 
conventional cars, hybrid cars contain at least double the amount of some critical 
metals47. When considering the contribution of recycling to the EU demand for CRMs, 
this ranges from 0-44%. The WEEE directive is only focused on recycling targets and 
does not include recovery of CRMs.  

In order to tackle low recovery rates, a specific target on CRM recovery rate should be 
set, research activities and regulations are needed to increase the economic viability 
of CRM recovery and best practices should be promoted. However, these recycling 
targets can be met by improving collection systems, even without recovering any 
CRMs. A pilot study by ECODOM, the leading and largest Italian household appliance 
recovery and recycling consortium, on collection and recycling in Italy showed that by 
raising awareness on disposal and implementation of collection activities resulted in 
higher collection rates. Next to consumer behaviour, Extended Producer 
Responsibility is also important for CE - this means that producers have to manage 
the waste as well – as well as product design (CRM are not taken into consideration in 
current End-of-life standards). 

45 According to Eurostat, calculated multiplying the 'collection rate' with the 'reuse and recycling rate' (both 
defined in the WEEE Directive). Collection rate equals the volumes collected of WEEE in the reference year 
divided by the average quantity of EEE put on the market in the previous three years (both expressed in mass 
unit). The 'reuse and recycling rate' is calculated by dividing the weight of the WEEE that enters the 
recycling/preparing for re-use facility by the weight of all separately collected WEEE (both in mass unit). 
46 http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=t2020_rt130&plugin=1
47 SCRREEN-meeting/Roma/2018/ Luca Campadello (Ecodom) presented on regulatory barriers and impacts 
of CRMs in a circular economy. 
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CRMs are economically and strategically important - they have high associated risk 
considering supply or lack of viable substitutes. The EU is dependent on imports and 
maintaining CRMs in the economy will reduce this dependency, but this is not always 
feasible48: From the perspective of the recycling industry the issues with recycling of 
CRMs are that they are often embedded in long-lasting final products, or in small 
quantities and therefore difficult to extract, as well as there are no technical and/or 
economical recovery techniques. Potential solutions for this could be to develop cost-
effective recycling solutions, focus on CRM recovery where it is most feasible and 
improve economic incentives to recycle CRM.  

To make CRMs and circular economy a success it is important that CRM policies focus 
on enhanced raw material supply, and (industrial) sector policies should highlight (the 
growing) importance of CRMs. Also, waste legislation should consider CRMs and not 
include disincentives for usage of CRMs and legislation that affects CRMs need to 
consider socio-economic impact and supply. Trade policy should incorporate free and 
fair trade - too much regulation makes it difficult to be competitive. Moreover, the 
following mitigation strategies are important to overcome supply constraints:   

 Enhance primary production by facilitating access to deposits, expedite 
permits and raise awareness 

 Improvement of coordination and collaboration to streamline efforts  
 Focus funding on recovery technologies 

Potential of CRM recycling 

Taking into account that CRM recycling is still at the technical cradle stage, the vast 
majority of ‘green energy’ metals must be provided by mining and ore processing in 
order to satisfy the current demand. Information collected by UNEP (2011) shows that 
EOL-RR49 of many CRMs are low, being lower than 1% for beryllium, borates, gallium, 
germanium, indium and REE, and 1 - 10% for antimony and tungsten. The only CRMs 
with an EOL-RR higher than 50% are chromium, cobalt, niobium and PGMs. Low EOL-
RR are due to low efficiencies in collection / processing, technical limitations in 

48 SCRREEN-meeting/Roma/2018/ Rebecca Lentini from CRM Alliance presented the perspective from the 
manufacturing industry on CRMs and Circular Economy. 
49 It indicates the percentage of a metal in discards that is actually recycled (see SCRREEN D7.1) 
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recycling processes; in addition, primary material is abundant and low-cost (thereby 
keeping down price of scrap). Issues: organization of CRM collection; characterisation 
of their properties as secondary CRMs not standardized. However, recycling CRM 
from secondary sources cannot supply the entire quantity that is needed for a 
growing market due to the lifetime of products in the ‘use’ stage and the resulting 
‘recycling gap’ illustrated in Figure 1550. 

Figure 15: Global average and EU-based recycling rates for CRMs; recycling potential 
(source: SCRREEN D7.1 and D3.2)   

Note: Figure left: SCRREEN D7.1. Global average and EU-based recycling rates for CRMs end-of-life 
recycling rate (EOL-RR) - defined as percentage of a metal that is actually recycled. Source: based on 51

Figure right: SCRREEN D3.2 - When demand for a commodity increases over time recycling alone 
cannot meet demand. Here we consider a product that uses a commodity X and that has a lifetime of 
25 years. If demand for commodity X increases in that time from 2 million tonnes per annum to 12 
million tonnes per annum, there is a ‘recycling gap’ of 10 million tonnes. This gap can be filled by 
production from primary sources. 

2.5 CRM SUBSTITUTION  

The trajectories of interest will be those identified for the use of alloys, magnets, 
batteries, electronic components and catalysts. There are 4 main driving forces for 
substitution, namely: potential/existing shortage leading to a price decrease and/or 

50 D3.2 / D7.2 
51 UNEP, “Recycling Rates of Metals - a Status Report. A Report of the Working Group on the Global Metal Flows to the 
International Resource Panel. Graedel, T.E.; Allwood, J.; Birat, J.-P.; Reck, B.K.; Sibley, S.F.; Sonnemann, G.; Buchert, M.; 
Hagelüken, C.”
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supply difficulties, banishment of substance due to regulations, development of novel 
materials and continuous need of a material with enhanced specific properties52. 
Substitution acts as a mitigation strategy to overcome the potential disruption in the 
supply of critical raw materials: it covers the partial substitution (minimization of 
CRM) to the complete substitution (full replacement). The limits of the current 
substitutability indicator are the static image of the substitutability/substitution and 
that there is no measurement of the remaining effort to be done in term of R&D&I. 
The indicator needs to be more operational. Further aspects are the following53:  

 For the majority of CRMs there is no substitution material (yet), as it takes time 
to develop new materials. 

 Industry and policy cycles do not align, which makes it difficult to prioritize and 
focus on certain CRMs. Also, supply chain risks need to be understood. 

 The image of substitution should change from being a challenge to an 
opportunity for the market, also in terms of sustainability.  

 The Substitution Readiness Level will be a useful tool for companies as it shows 
not only the technological readiness, but also the economic potential and 
other factors. The issue remains where the focus should be on. 

 The economic assessment of substitution strategies should also focus on 
better functionality and quality and take into account technology, IP, 
environment in the EU, skills and industry. 

 The value proposition canvas seems to be a good method to understand 
fundamental problems related to CRMs and stimulates a different way of 
thinking towards ‘other solutions’. Substitution is an opportunity and 
strategies need to be diversified. 

The figure below shows the main CRMs used per key application. The number 
indicates the percentage of CRM used per focus area.  

52 Etienne Bouyer (CEA), SCREEN expert group meeting Rom 2018. 
53 Susanne Coles (KTN), SCRREEN expert group meeting Rom 2018. 
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Figure 16: CRM / key application (source: SCRREEN D 5.1) 
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Criticality of CRMs in the sense of substitution is because lack of substitutes, as well 
as economic importance. We find that for some CRMs (antimony, cobalt, gallium, 
germanium, indium, REE, silicon), the replacement metal is often from the same 
group of elements and thus a relief in demand in one area might result in a new 
(supply) challenge in another. There is however need for updated assessments of 
substitution options for CRMs in key applications. Assessing substitution of a material 
is difficult to quantify as information is limited, there are potential substitutes with 
low Technical and Manufacturing Readiness Levels and there are confidentiality issues 
for industry developments.  

CRMs are often not easily substitutable. Figure 17 provides a summary of the CRM 
substitution profiles.  
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Figure 17: Summary of the CRM substitution profiles (source: SCRREEN D 5.1) 

Note: Separate profiles on all CRMs on all CRMs are available in the D5.1 report, including short 
introductions to CRM, graphical summary of uses, prose on each use and assessment of substitutability 
and a graphical summary of this.

The figure reveals that not in their entirety non-substitutable, a significant fraction of 
CRM demand is for applications where they play a key function not currently 
attainable by other means or without being detrimental to competitiveness. 
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3 IMPACTS OF STANDARDS, POLICIES AND REGULATORY 
FRAMEWORKS ON CRMS VALUE CHAINS  

3.1 EU-LEVEL  

For many CRMs the European import dependence is not only high for the raw 
materials, but it also exists when looking at the production and trade of semi-finished 
and finished products.  

3.1.1 POLICY ASPECTS 

CRM industry along the value chain  

An important point, which is extremely critical, is the fact that parts and/or the whole 
value chain of several CRMs is moving to China and South East Asia. For instance, the 
market for separated REE products is becoming smaller in Europe and even steps of 
further value adding down the value chain are done in China or other countries of 
Asia54. Another example: a major challenge for the metal industry is the global map’s 
significant changes over the past ten years. As a result of developments in the world’s 
emerging economies, the global center of gravity for the production and use for 
instance of steel and other metallic materials has moved to Asia. This trend is likely to 
continue and it is, for example, reasonable to assume that at least half of all 
passenger cars in the world will be produced in China within 20 years. Such a market 
development places major demands on the metal industry as a global supplier. Not 
least the great distance from the emerging markets is a challenge55. 

The following can be observed in the last years56: lack of investment and threat of 
shut down of active mines of CRMs; ambiguous attitude of major users of CRMs in 
Europe to invest in security of supply or supply resilience; exploration companies lack 

54 Tiess, 2014 [Treibacher AG]). (e.g. there is no market for NdMetal in Europe, customers purchasing already 
the Nd-Fe-B alloy and even the finished Magnets from China) 
55 Cp. Swedish metals-producing Industry’s associations (2013). National action for metallic materials. A 
STRATEGIC RESEARCH AND INNOVATION AGENDA, available at 
http://www.metalliskamaterial.se/globalassets/2-natverk/nationell-samling-kring-metalliska-
material/pdf/national_action_for_metallic_materials_webb.pdf
56 Cp. SCRREEN D7.1; D3.3, available at http://scrreen.eu/results/
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sufficient financing opportunities. In the case of some CRMs (REE, gallium, indium, 
etc.) this difficulty is compounded by the fact that markets do not exist for raw 
materials (e.g. REE concentrates) and there are no exchanges on which standardised 
products can be traded, creating high entry barriers for aspiring miners. In other 
words, there are no markets (for instance) for mixed REE concentrates outside of 
China, and aspiring miners must either attempt to develop their own capital-intensive 
and technically complex separation plants or cooperate with existing facilities. 
Outside of China, such facilities currently exist only in France, Estonia, Malaysia, Japan 
and the USA. Moreover, the establishment of  a  REE  material  supply  chain  from  
mine  to  market  in  Europe appears to need substantial and continuous political 
support, as a reliance on economic performance might be insufficient to maintain 
such a venture. Even if the EU would manage to step up primary extraction of CRMs, 
the next steps in the value chain often are concentrated outside Europe (e.g. 
beneficiation and making magnets as intermediates in the case of Nd). Enhancing EU 
supply hence does not necessarily mitigate supply risks since the primary materials 
will be still need to be processed elsewhere; moreover, there is no guarantee that REE 
produced will be supplied to the EU market. In other words, developing the CRM 
supply in Europe does not help if the next 2-3 tiers of the supply chain still are 
dominated by China.  

Nevertheless, the EU has a considerable CRM industry potential along the value 
chain. The highly detailed production & trade databases like PRODCOM or the 
combined set of trade & production statistics in the EUROPROMS database57 could 
be used as a basis for analysis and identification of the European CRM value 
chain use58. Potentially, such product-oriented databases could be combined with 
CRM use & content like developed in the PROSUM project for example59.  

57 Eurostat. (2017). Europroms. Retrieved from 
http://ec.europa.eu/eurostat/web/prodcom/overview/europroms 
58 Extensive mapping in D7.2 has been done. 
59 Huisman, J., Habib, H., Brechu, M. G., Downes, S., Herreras, L., Lovik, A. N., … Soderman, M. L. (2016). 
ProSUM: Prospecting secondary Raw Materials in the Urban Mine and Mining Wastes. In 2016 Electronics 
Goes Green 2016+ (EGG) (pp. 1–8). IEEE. https://doi.org/10.1109/EGG.2016.7829826 
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Example Identification of Nb-Ta value chain / Europe - Cooperation with Ukraine 

The overall conception that underlies the EFFECT project proposal60 is to promote the 
development of an integrated value chain (a CRM cluster), i.e. to establish a European 
Nb-Ta value chain between up- and downstream operations, thereby reducing 
significantly CAPEX/OPEX, contributing to sustainability goals and at the same time 
contribung to supply security by promoting mining and refining in Europe of Nb-Ta 
deposits (Sokolova, 2019). A pilot project will be run using the largest European Nb-
Ta deposit, located in Ukraine (Mazurivske deposit). EFFECT will establish the new 
European fully functioning Up- and Downstream Cluster, creating a viable NbTa 
supply chain for European strategic industries. The pressing of Nb-Ta value chain 
approach is that European downstream industries (especially, transport, telecoms and 
electronics industry) strongly depends on a secure supply of Nb-Ta. Downstream 
consuming and marketing operations will significantly contribute to European 
economic growth, new brand and product development due to the ability of carrying 
out novel inventions in the field of medical, aerospace, automobile, foundry, 
microwave production. The clustering scheme will help European downstream 
industries to fundamentally avoid significant investments for their trade system 
formation and create «safety cushion» of Nb-Ta reserves (Sokolova, 2019). The 
approach will move upstream operations to downstream operations thereby fully 
closing the loop that, in turn, will allow the European economy to significantly reduce 
CAPEX, OPEX costs in all industries, while avoiding and minimizing greenhouse gas 
emissions (e.g. due to reducing transportation needs by enriching the ore at the 
mining site).  

The main ideas guiding EFFECT and which help understand the kind of initiatives that 
Europe is in need of are to establish innovative technological processes in up- and 
downstream Nb-Ta operations through clustering of small and medium-sized 
enterprises (SMEs), organizations, universities, communities and associations from EU 
Member States and associated countries. Strategic industries are involved in 
developing new methodologies/products and inventions in the field of aerospace, 
medicine, biotechnological, metallurgical, foundry, chemical, automobile, defence etc. 
industries. Novel scientific findings, such as implementation of Nb-Ta in MRI systems, 

60 Sokolova, 2019. Discussion based on H2020-proposal called EFFECT.  
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medical Nb-Ta nano-robots recovering cancer, defensive and anti-radiation screens 
and automobile equipment. This, in turn, will trigger improvements in human health 
and longevity, create new brands, products, jobs and will facilitate European economy 
growth. EFFECT involves associations, organizations, enterprises, universities which 
duties include coordination and dissemination information on existing activities 
within the territory of European and associated countries (Sokolova, 2019). 

Figure 18: EU – Example / Identification of Nb-Ta value chain / Europe - Cooperation 
with Ukraine (source: State Service of Geology and Subsoil of Ukraine) 

Nb-Ta mineralization is represented by pyrochlore. It contains: Nb2О5 - 57-67,5%; Та2О5 - 1,5-6,6%; 
TiO2 - 0,7-9,0%; UO2 - up to 1.4%; ThO2 - 0,58%; TR2O3 - 4,6-21,4% (dominated by the elements 
cerium group); ZrO2 - 0,2-4,0% on average. 
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Note: EFFECT – structure; designed by Sokolova (2019) 

CRM and data issue  

The main concerns about data quality include (Brown et al., 2018): the lack of 
standardised nomenclature for individual commodities; the variation in terminology 
used to describe mineral occurrences and deposits; and the lack of harmonised 
reporting of resources and reserves. Together the absence of data and the lack of 
harmonisation across the EU combine to make it difficult to ascertain the quantity of 
a CRM that might potentially be mined. In particular, because of different practices 
within individual countries and the lack of any reported resource and reserve data for 
many commodities, it is not possible to derive meaningful national or pan-EU totals 
for the resources or reserves of a particular CRM. Consequently, we have little idea of 
the potential availability of CRM that might be mined within the EU. Finland provides 
a notable exception to the more general situation in the EU. In Finland there is a 
comprehensive and accessible geoscience database, underpinned by a modern, 
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transparent and efficient mineral licensing system and a supportive regulatory 
framework, which account for its consistently high ranking among global destinations 
for exploration investment. 

Properly identifying these CRM dependencies throughout the full supply chain is a 
challenge that cannot yet be met with the reports and databases that are currently 
available. However, expanding and linking existing Eurostat databases with 
knowledge in platforms like the JRC Raw Material Information System could be a first 
logical step into that direction. The main data sources for the primary resources are 
found in various databases that are at least to some extent downloadable from the 
websites of the geological surveys (FODD) 61  or of previous projects (ProMine, 
Minerals4EU, EURare). - The Eurostat Environmental accounts62 set contains imports 
exports as well as domestic production data for a wide selection of (grouped) 
materials, including some CRMs and their ores, covering multiple years for each EU 
member state:  “The classification of material flows for domestic extraction of metal 
ores has been based on the chemical characteristic on the one hand, and on different 
classifications as practically applied by a range of potential data sources. On the 2-digit 
level metal ores are distinguished into two classes: iron and non-ferrous metals. The 
non-ferrous metal ores are further broken down into 9 material groups (3-digits)”
(European Commission, 2018).  

Unfortunately, the material classification does not reach the level of detail required to 
identify extraction & trade of CRMs individually. Most CRMs are listed under 
aggregate indicators like ‘other non-ferrous metals’ or ‘precious metals’, which again 
mixes the non-critical materials like silver, in one category with critical materials like 
PGMs. Thus, in its current state, it becomes impossible to study the flows of CRMs 
individually. The non-ferrous metal ores are broken down into 9 material groups (3-
digits). However, due to the high importance of certain non-ferrous metals (critical 
raw materials) CRMs may be considered to further increase detail down to a 4-digit 
level in future (European Commission, 2018).  

61 Cp. FODD (http://en.gtk.fi/informationservices/databases/fodd/) 
62 European Commission (EC), 2018. Economy-wide material flow accounts HANDBOOK 2018 edition, ISBN 
978-92-79-88337-8 ISSN 2315-0815 doi: 10.2785/158567 , (p50) 
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3.1.1.1  STRATEGIC PARTNERSHIPS AND RAW MATERIAL POLICY DIALOGUES  

The marginal nature of extraction markets implies that mining of some CRMs often 
takes place in poor, unstable regions, and via illegal practices. This leads to a high 
dependence on supply from regions subject to political crisis and the threat of a 
continued illegal supply of CRMs. Little still is known about the magnitude of illegal 
trade, routes and hubs of CRMs and the issue of unfair and illegal trade of CRMs 
remains unresolved. The EU is actively deploying strategic partnerships and raw 
material policy dialogues (bilaterally, regionally and multilaterally) with CRM 
supplying countries; although, the nature of the agreements is often of a broad 
nature and does not target specifically agreements for the supply of specific CRMs. In 
this respect, worthwile to mention, is the workshop on best practices on mining 
policies and technologies between EU and Australia, Brazil, Canada, Chile, Mexico, 
Peru, South Africa, USA – which was held on 12 & 13 June 201463. 

At present, specific projects are being prepared, which will strengthen the EU's 
position with regard to raw materials and which will be endorsed by the European 
Commission under the Horizon 2020 programme. The European Commission pays 
increasing attention to the security of mineral commodities by EU Member States. 
The following example is a practical application. 

Raw materials diplomacy of the Czech Republic and its foreign policy64

The Czech Republic's asymmetric mineral resource base is the reason for the fact that 
the country must import a significant amount of minerals, even though it acquires a 
relatively large part of the necessary minerals by mining domestic deposits. The 
increase in the share of imported minerals in their total domestic consumption 
influences the mineral and energy security as is also stated in the Czech Republic´s 
mineral and energy policy. The proposed raw materials diplomacy is included in the 
new (2017) mineral policy of the Czech Republic in the separate Priority 3. Emphasis is 
placed on the following instruments and tasks: 

63 All presentation are available at http://ec.europa.eu/growth/content/workshop-best-practices-mining-
policies-and-technologies-0_en
64 Sivek, M., Kavina, P. Jirásekc, J. (2019).New mineral policy of the Czech Republic of June 2017, Resources 
Policy, available at https://www.sciencedirect.com/science/article/pii/S0301420718305282; see chapter 4 
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 Support for exploration, mining and processing companies by aiding their 
participation in mining expos, international and diplomatic support of the 
sector by including the topic of minerals, for example, in Joint 
Intergovernmental Commissions on Economic Cooperation. 

 Strengthening “soft diplomacy“ in producer or transit countries, in traditional 
target countries of the Czech industry as well as in emerging countries with a 
great mineral market potential, primarily with regard to mining and mineral 
processing technologies. 

 Strengthening the information support of Czech companies by actively 
searching for business opportunities, including political support at the local 
level. Focus on supporting Czech entities in their participation in foreign 
projects involving research, exploration, geological surveys and use of minerals 
as well. 

The importance of policy frameworks and the role of governments in the mineral 
sector is therefore one of the key drivers of the future development.  However, there 
is room for improvement for bilateral agreements with some key CRM suppliers (e.g. 
with Morocco for phosphate rock). For instance, EU – Cooperation with Ukraine, 
which hosts a substantial CRM mineral potential (see Figure 19)65. 

65 CRM potential in Ukraine is illustrated at http://geoinf.kiev.ua/M_R_2018_1.pdf
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Figure 19: CRM potential in Ukraine & the Proved Ore Reserves. (source: SGE 
Heolekspertyza (Sokolova, 2019)  

The EC is aiming to support implementation of 
reforms in Ukraine's extractive sector by 
harmonising Ukraine’s subsoil legislation in line 
with the best practices in EU Member States and 
where relevant in line with EU acquis66. Further, 
to support Ministry of Ecology and Natural 
Resources of Ukraine in implementation of 
reforms of Ukrainian extractive sector. EU 
assistance focused on putting in place new 
subsoil use system in line with best EU practices. 

The 3rd EU-Ukraine High Level group meeting was organised in Brussels in March 
201967. Ukraine is open to working with the EU and with the European industrial and 
geological communities, as a whole, to strengthen the integration process and to 
promote development in the critical raw material area. The Public Service of Geology 
and Subsoil of Ukraine is focused not only on the tight cooperation in the field of 
subsoil use, but also on the constantly growing quality of the development process. 
The Ukrainian geological society strive for being on the crest of the wave of the 
constant technological growth and are open to the collaboration. Mineral resource 
base of Ukraine has the capacity to bring positive change to European industrial 
communities and to create a smooth and permanent CRM value chain.  

3.1.1.2  EU TRADE POLICY 

The EU trade policy is now advancing in the right direction with the “Trade for all 
strategy” which calls for the inclusion of a chapter on energy and raw materials on all 
new FTA negotiations; however, it is not yet clear if CRMs will be given priority over 
other materials. Limited international cooperation or trade diplomacy focused on 
specific CRMs (e.g. phosphate, niobium). The raw material trade policy of the 

66 Information received from Sokolova, I. March 2019 
67 Information received from Sokolova, I. March 2019 
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Commission is crucial for securing the CRM supply (trade policy is a matter of EC, 
foreign policy partly as well a matter of EC). Also the latest Join Research Centre (JRC) 
report about visions of 2050 of the non-ferrous metals manufacturing states that 
“There is a call for policy to further develop trade policies favouring a level-playing 
field, including enhancing transparency in the global pricing of raw materials, 
developing trade defence measures, and further negotiating free trade agreement to 
offset protectionism” (Dessart and Bontoux, 2017).  

The EU and the EC have considerably advanced the development of raw material 
trade policy and diplomacy – based on the Raw Material Initiative - with important 
CRM supplying countries, especially with China, which is the major CRM supplier to 
the EU. Although, with respect to China, there still is a considerable gap. In this way, 
we need to be aware that China is the largest CRM supplier compared with other 
countries supplying mostly one, or two CRMs, which also rises the question of CRM 
potential in those countries. China is still a dominant supplier of many CRMs, and the 
hybrid private-public nature of its operations will make it difficult to create competing 
supply under market conditions. One aspect to consider here are strategic plans of 
global powers such as the “Made in China 2025” masterplan. 

Given China´s position as a major CRM supplier to Europe, the imposition of export 
restrictions on CRMs implies a serious problem for European companies importing 
intermediate CRMs. In the past a problem was the levying by China of export duties
on various kinds of CRMs, including antimony, chromium, cobalt, coke, fluorspar, 
graphite, indium, magnesia, yellow phosphorus, REEs, silicon metal, tantalum and 
tungsten, among others, and the imposition of quantitative restrictions, such as 
export quotas, applied to antimony, indium, and magnesia68 during last years. Those 
measures distorted the market and favoured Chinese industry at the expense 
of companies and consumers in the EU, in violation of general WTO rules and also of 
China's specific commitments from the time of its accession to the WTO. The EU was 
able to launch three legal cases against China´s export policies, from which two were 
successfully closed and the third one is under negotiation69 (see Figure 20). 

68 European Commission (2016) “EU takes again legal action against export restrictions on Chinese raw 
materials”, DG Trade, http://trade.ec.europa.eu/doclib/press/index.cfm?id=1530. 
69 Cp. also http://www.europarl.europa.eu/doceo/document/A-8-2018-0252_EN.html
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Figure 20: EU legal actions against Chinese export restrictions and WTO rullings 
(MinPol, based on WTO Dispute settlement body cases70

Raw materials subject of the third legal case against China include some CRMs. 
China’s total exports of these products are worth around €1.2 billion, one sixth of 
which goes into Europe. A first analysis suggests that removing the export duties 
imposed by China could allow an additional supply of these raw materials to the EU 
economy worth around €19 million, i.e. an increase of 9.2%71. However, the real 
increase of China’s supplies to the EU is likely to be much higher, if the other 
instruments that China is currently using to restrict its exports were also removed. The 

70 World Trade Organization´s Dispute settlement body (DSB): dispune n°DS394 “China — Measures Related 
to the Exportation of Various Raw Materials” 
https://www.wto.org/english/tratop_e/dispu_e/cases_e/ds394_e.htm ; dispute n° DS431 “China — Measures 
Related to the Exportation of Rare Earths, Tungsten and Molybdenum” 
https://www.wto.org/english/tratop_e/dispu_e/cases_e/ds431_e.htm ; dispute n° DS509 “China — Duties and 
other Measures concerning the Exportation of Certain Raw Materials” 
https://www.wto.org/english/tratop_e/dispu_e/cases_e/ds509_e.htm, accessed 01.08.17 
71 European Commission (2016) “EU takes again legal action against export restrictions on Chinese raw 
materials”, News release, 19.07.2016, http://trade.ec.europa.eu/doclib/press/index.cfm?id=1530, accessed 
10.03.17. 
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profiles of CRM´s with which the third legal case is concerned are summarised in a 
press release of the EC from the 19th of July 201672. 

Even though export restrictions were lifted, in the last years the Chinese government 
has continued to limit domestic production of rare earth minerals, e.g. in the second 
half of 2018, an action which could be interpreted as a plan to constrain international 
exports and send prices for the critical materials higher, according to data from 
Adamas Intelligence73. For the second half of 2018, China’s quota for rare earth 
separation and smelting was cut 36%. China’s decision to limit domestic rare earth 
production to 45,000 tonnes for the second half of 2018 - announced in August and 
the lowest in more than five years - provides only enough supply for China’s 
domestic buyers. The semi-annual quota had risen to 70,000 tonnes in the first half of 
2018, 40 %higher than the first half of 2017. But that move was, according to Adamas, 
largely seen by analysts and electronics manufacturers as a step to legitimize black 
market production, with Chinese manufacturing consuming most of that supply.  

While China is likely to attend to its own needs before exporting, increased exports 
would require the country to draw on already-low inventories of neodymium (Nd), 
prasesodymium (Pr) and dysprosium (Dy), used in electric vehicle motors. Again, 
according to Adamas, prices for one key rare earth mineral, PrNd Oxide, could 
increase by 10 % to 50 % within 2019, and is on track to double in price within next 
five years as demand outpaces supply. Chinese exports typically supply around 80 % 
of the globe’s rare earth needs, about 156,000 tonnes annually. Still, exports tend to 
oscillate wildly from month to month74.   

72 European Commission (2016) “EU takes again legal action against export restrictions on Chinese raw 
materials”, Press release, 19.07.2016, http://europa.eu/rapid/press-release_IP-16-2581_en.htm, accessed 
01.08.17. -  
73 Lewis, B., Scheyder, E. (2018). China cutting rare earth output, unnerving global manufacturers. October 24, 
2018LONDON/HOUSTON (Reuters), available at https://www.reuters.com/article/us-china-rareearths-
idUSKCN1MY2GZ
74 Further information can be found at https://www.wto.org/english/news_e/pres19_e/pr837_e.htm, 
https://www.maritime-executive.com/article/world-trade-growth-slowing 
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3.1.2 EU FRAMEWORK CONDITIONS  

The need of domestic (and imported) minerals required for the European CRM 
industry is expected to remain high. However, mineral investment criteria decisive to 
attract new investments still need to be improved: there is a lack of access to risk 
finance for many exploration and extraction CRM projects75, permitting procedures 
still need to become more transparent, effective and predictable for investors76, and 
the issue of the social licence to operate and the insufficient public awareness of best 
available techniques and the need for minerals have to be addressed77. While many 
CRMs are extracted as the primary extraction target of a mine or quarry operation 
(borates, chromium, coking coal, fluorspar, magnesite, tungsten, phosphate rock, 
silicon metal), others (cobalt, gallium, germanium, indium, rare earth elements) are 
extracted as by-products of minor economic importance. Their production as minor 
components of much larger principal metals means that they may have only a 
negligible impact on the profits of diversified miners. As a consequence, the support 
and initiation of projects targeting carrier metals may also be contributing to the 
domestic production of CRMs (e.g. PGMs associated to copper-nickel ores) as long as 
miners have sufficient incentives to process those materials. 

The EU framework conditions for a substantial increase in investments on domestic 
mineral developments in Member States are still in need of further consolidation. The 
European investment climate for mineral development projects still remains 
unfavourable by the lack of a strong policy framework at EU level (top-down 
instrument). This indicates the need of strong communication between the EC and 
the Member States in further efforts to coordinate and foster Member States to 
discuss and find common solutions to the key issues that prevent the minerals sector 
(and specifically investments towards CRMs) from achieving a level playing field in the 
EU´s internal market. Unlike for other technology alliances (e.g. space technology, 
remote sensing, nuclear research, etc.) little effort has been made to set up structures 
for a cross-European provision of CRM.  

75 cp. SCRREEN D7.2, available at http://scrreen.eu/results/
76 cp. MINLEX, matter of national CRM policy framework, MinPol (2017), 
https://publications.europa.eu/en/publication-detail/-/publication/18c19395-6dbf-11e7-b2f2-
01aa75ed71a1/language-en
77 cp. MIREU, https://www.mireu.eu/
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Available initiatives such as the short-lived expert networks ERECON/EURARE have 
proven that longer horizons are needed to find collective solutions. In other words, 
the impact of those netwokrs was limited in comparison to the invested resources. It 
will be important that the impact of such projects will be long-term which means that 
after the finalisation of such projects a prolongation of the developed network 
(stakeholders from EC/MS/companies etc.) should be envisaged. The impact should 
be measured too. The idea could be (besides voluntary acting): financial means 
(project budget) could be taken into account from the coordinator for keeping the 
network alive.  

LONG LASTING NETWORK of SCRREEN 

According to its second-high level objective, SCRREEN is aimed at becoming a long-
lasting Network. To reach this objective, a business plan that will allow the Network 
to exist and contribute to the EIP-RM SIP objectives on CRM after the end of the 
project is being formulated together with an activity plan for the Network for the next 
two years. The network also is expected to guarantee the knowledge availability, 
transfer and use after the project (linked to JRC´s RMIS), and be able to support 
further initiatives, projects and programmes promoted by the EC. This umbrella 
network built on existing associations, initiatives, clusters, networks will bring 
together the main experts in CRMs, creating a permanent forum for policy makers, 
industry and society, sharing efforts and interests in raw material sector. 

Voluntary standards  

With regards to voluntary standards, there are only few standards dedicated 
specifically to primary CRMs, and these are international ISO standards. There exist 
other standards not dedicated to CRMs but which include the thematic and are 
applicable, e.g. on terminology, sampling techniques, measurement and 
characterisation of CRM as trace elements in raw materials, and horizontal standards 
(environmental management, social responsibility). Likewise few voluntary standards 
exist for secondary raw materials (developed under m518 mandate), and some are 
under development (under m543 mandate) (AFNOR, 2018).  

AFNOR, a leading French normalisation association and SCRREEN partner, identified 
standards (published and under development/revision) useful for the SCRREEN 
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project. These standards are elaborated at European (CEN and CENELEC) and 
international (ISO and IEC) levels, and few ones developed at national levels. Branch 
standards and company standards were also considered. This scoping standards 
presented the relevant documents in link with the critical raw materials firstly on the 
value chain of the primary CRM: mining; exploration stages; extraction; 
transportation; Production or transformation of ores. Others aspects should be 
considered in a second part: Social responsibility; Environmental aspects. Others 
documents developed and approved by only one kind of stakeholders are not 
considered as standards. Meanwhile, guidelines, principles and initiatives could be 
considered of interest (AFNOR, 2018).  

AFNOR has found few specific standards dedicated to CRM in particular ISO 
standards. ISO created in 2016 a technical committee, ISO/TC 298 Rare Earth, 
dedicated to the standardization in the field of rare earth mining, concentration, 
extraction, separation and conversion to useful rare earth compounds/materials 
(including oxides, salts, metals, master alloys, etc.) which are key inputs to 
manufacturing and further production process in a safe and environmentally 
sustainable manner. No standard is published today. ISO/TC 45, is in charge of the 
standardisation of methods for testing and analysis of raw materials for use in the 
rubber industry (AFNOR, 2018). 

3.1.3 REGULATORY ASPECTS 

3.1.3.1  MINING WASTE  

The main aspects which requires attention with regards to mining wastes and CRMs is 
that no EU legislation requires recycling of mining waste at MS level (although there 
are proactive countries like Sweden and CZ). Additional issues are the lack of major 
industries and the lack of data, i.e. currently we have sparse EUROSTAT statistics on 
mining waste. Furthermore, there is an absence of clear EURATUM and IAEA 
regulations/guidelines related to Naturally Occuring Radioactive Materials (NORM), 
as some of the REE ores contain uranium, thorium, and radium. Adequate 
management routes for further utilisation or as waste must be established. While the 
current regulations for handling radioactive wastes provide adequate protections in 
the EU, the lack of European guidelines for Naturally Occurring Radioactive Materials 
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(NORM) mining wastes can potentially slow down permitting processes for REE 
projects. 

There is no obligation via EU legislation to collect and recycle mining waste, thus, 
there is no mining waste framework in MSs which require collection of mining waste 
data. The observation made on the national inventories of mining wastes related to 
the implementation of the Mining Waste Directive (nowadays called the Extractive 
Waste Directive 2006/21/EC) showed that any compositional information provided is 
very limited and of uncertain quality78.  

500 million Tonnes of mining waste (see chapter 2) are therefore obviously 
disregarded although there could be a significant CRM potential, as illustrated in the 
case of Sweden (see chapter 4). One of the reasons why CRM are not given a top 
priority in mining waste is that mining waste has mostly been regarded as an 
environmental problem; it is only in recent years that the economic potential has 
been recognized. The previous lack of economic interest means there are lacking 
provisions in the mining/waste legislation (or simply no consideration in the policy 
framework of MSs) and therefore, limited data on the amounts of mining waste 
(waste rock, tailings, waste sludge etc.) produced and accumulated in stocks (waste 
rock landfills, tailing and sludge dams). Secondly, data which are available are limited 
to those commodities (e.g. iron and alloy metals, base and precious metals) that gave 
economic viability to the mine or processing plant. Rare metals and minerals with 
lower economic or environmental importance, including several of the CRM, were 
seldom analysed and reported.  

Furthermore, several of the CRMs have never been extracted on a large scale in the 
EU and therefore the amount of available analytical data is limited, especially 
compared to the data on primary resources. Alternative sources to mining waste data 
include environmental reports and mine site remediation reports conducted by 
environmental authorities and mining companies, data from work by national surveys 
in accordance with the Mining Waste Directive and scientific reports dealing with 
various aspects of mining waste.  

78 ProSum project; SCRREEN D3.3. 
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Various research projects funded by the EU have been undertaken, or are ongoing, 
on the resource potential of mineral-based wastes, with several focussing on critical 
raw materials. Ladenberger et al. (2018) have reviewed these projects and 
summarised their aims and implications for CRM supply. The ProMine project 
(2009-2013) was particularly notable because it was the first to attempt to assess 
aggregated mineral resources within Europe, including those in primary and 
secondary materials, with a particular focus on CRM. ProMine established an 
Anthropogenic Database for the purpose of storing information on the volume and 
metal contents of wastes from mining, beneficiation and processing. However, due to 
very limited data availability, the ProMine database collected essentially only 
qualitative information which did not allow the calculation of aggregated resource 
potential or its spatial distribution (ProMine, 2013). 

3.1.3.2  RECYCLING 

The EU has a robust set of policy and legislative measures that support the aim of a 
transition in Europe towards a ‘resource efficient society’ and constitute a 
fundamental framework. While the 3rd Pillar is an important way forward to make 
Europe less dependent on imports of CRMs and to improve the overall sustainability 
of our economy and society at large, one has to be aware of the inherent risk, that 
unilaterally forcing such policy may create the false believe among public 
stakeholders and policy-makers alike that mining in the future will become 
unnecessary.  

Initiatives by the EC in relation to the 3rd pillar are noteworthy ways to increase 
resource efficiency of CRMs and are receiving much attention and funding. The 
H2020 and ERA-MIN network-funded projects stand out. The industry is actively 
contributing to this via a broad participation in research and networking platforms 
and projects and via new industry business models that are boosting substantially the 
recovery of precious metals, Co, PGMs, Ge, In, Sb, especially via integrated smelter-
refineries such as that of Umicore. Also, substitution, recovery and re-use/recycling is 
gradually becoming part of European companies’ corporate strategies. However, very 
few efforts have been identified in relation to eco-design policies or initiatives, also in 
the field of re-manufacturing.  
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EU legislation with regard to recycling is currently focused on the amount of materials 
recycled (volume recycling), and has no focus on small flows of CRMs. Moreover, EU 
end of life legislation does not focus on specific collection and recovery rates for 
CRMs like cobalt. Other issues which need to be addressed include the insufficient 
amount of information on CRMs which could be potentially recycled and the lack of 
disaggregated data on the use of CRMs (Eurostat).  

Despite the increasing attention on CRM recycling from political and legislative sides, 
current recycling grades are far away from ‘’efficient’’ to fulfil vision of a “circular 
economy”. This is valid for most of CRMs as shown in UNEP´s report on Recycling 
Rates of Metals (2011). EU end of life legislation (Directive on End-of-life Vehicles 
(2000/53/EC), WEEE Directive (2012/19/EU), Batteries Directive (2006/66/EC), Eco-
Design Directive) do not focus on small flows of CRMs / collection and recovery rates 
for CRMs like cobalt.  

Certainly, the current landscape reveals that, apart from implementing the WEEE-
Directive in national law, there is a general lack of a level playing field in the WEEE 
recycling sector. That hinders a more efficiency re-use or recycling of secondary 
CRMs. Focusing again on the Italian example, we can observe that there is a lack of a 
level playing field in the WEEE recycling sector, with “parallel flows” (illegal flows) 
undermining fair competition. According to the information of our Italian partner 
ECODOM, the demand for secondary raw materials needs to grow, encouraging the 
manufacturing industry to buy with fiscal mechanisms. The Extended Producers' 
Responsibility (EPR) is an effective and efficient tool for a transition to the circular 
economy, provided that legislation allows the obliged parties (the Producers) to 
effectively manage their own chain, in a non-monopoly environment ("Fair 
competition environment"). To that end, it is imperative to intervene before the 
legislator (by introducing some "minimum operating requirements") and then by 
control bodies (through a rigorous system of qualification of Collective Systems and 
verification of their work), for avoiding the excessive proliferation of EPR systems (as 
unfortunately happened in the case of the WEEE) and the persistence of anachronistic 
and expensive monopoly situations. 

An important requirement is to develop an EU policy sensitive to CRMs and their 
properties (covering the whole supply chain). Already in 2014 a proposal 
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(COM/2014/0397 final) was made that in order to ensure security of supply of 
CRMs,79 MSs should “take measures to achieve the best possible management of waste 
containing significant amounts of CRMs in line with the waste hierarchy, taking 
economic and technological feasibility and environmental benefits into account. The 
measures contained in this Directive [WFD], e.g. the recycling targets for municipal 
waste and the ban on the disposal of metals, including metals present in discarded 
products, in landfills for non-hazardous waste will support the measures taken at 
national level”. It was also proposed that “Member States should include in their waste 
management plans nationally appropriate measures regarding collection and recovery 
of waste containing significant amounts of critical raw materials”. 

Despite its potential, recycling of CRMs is still in need of further improvements. With 
the exception of coking coal, fluorspar, magnesite, natural graphite and phosphate 
rock which cannot be recycled, increasing the level of efficiency in which CRMs are 
handled through their life cycle bears a strong potential to reduce the level of 
primary feed needed to supply the industry. Design for recycling (embedded in the 
Eco-Design Directive 2009/125/EC) bears a strong potential but its uptake by the 
market is slow in general and is only implemented via incremental improvements.  

A highlight in the EU´s recycling environment is given by new business models: one 
example is the French company SNAM, which is one of the few companies worldwide 
to master metal recycling techniques from batteries. Another example is the Belgian 
company Umicore which efficiently recovers various CRMs such as antimony, cobalt 
(from batteries), indium and germanium.  

With regards to recovery of rare earths from electronic wastes, TSAMIS & COYNE 
(2015) formulated a set of recommendations for EU and Member States80:  

79 In 2014 a proposal (COM/2014/0397 final) for amending the Waste Framework Directive (WFD), the 
94/62/EC Directive on Packaging, the 1999/31/EC on the landfill of waste, 2000/53/EC on end-of-life vehicles, 
2006/66/EC on batteries and accumulators and waste batteries and accumulators, and 2012/19/EU on 
WEEE79, was presented and considerations in relation to CRMs were made. 
80 TSAMIS, A., COYNE, M. (2015). Recovery of Rare Earths from Electronic wastes: An opportunity for High-
Tech SMEs. Centre for Strategy and Evaluation ServicesLLP, 
http://www.europarl.europa.eu/RegData/etudes/STUD/2015/518777/IPOL_STU(2015)518777_EN.pdf
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 increase the financial support available through existing European and national 
schemes with greater and more product-specific solutions, giving priority to 
the later stages of technology development, supporting establishment of pilot 
plants  

 build on the work and expertise developed in the ad-hoc group on critical raw 
materials and the ERECON network to maintain a high level of understanding 
of the potential of REE recycling and how developments in technology and the 
markets may affect itsviability;  

 expedite existing work on the development of methodologies and data 
collection in the context of the Ecodesign Directive so that requirements for 
submission of information on raw material content and design for recycling 
caneventually become mandatory;  

 support development of standards relating to the information on the presence 
of raw materials in complex products (e.g. environmental product declarations) 
and for sorting, pre-processing and recycling activities covering critical raw 
materials; 

 examine the feasibility and effectiveness of instruments adopted at EU or 
national level aiming to influence the economics of REE recyclling. These may 
include subsidies for the pre-processing and recycling of critical raw materials 
and ensuring that critical raw materials are part of extended producer 
responsibility schemes. 

 For the industry: organise networking activities among the different actors in 
the supply chain to increase the level of interaction between product 
designers, producers, waste management and recycling firms and develop a 
common understanding of the challenges arising for end-of-life recycling. 

Voluntary standards for secondary CRMs 

Only few voluntary standards exist for secondary raw materials. Considering the 
value chain of primary raw materials, there are 2 ways to collect CRMs and to prepare 
secondary raw materials:  Machining and end of life of a product.  
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Existing voluntary standards were developed for their sector or to support a 
regulation. However, at European level, we are facing a void in terms of the 
organization of the collection of CRM and the characterisation of their properties as 
secondary CRMs are not standardized81. Future standardization works could be based 
on works performed for other raw materials such as aluminium and copper. A main 
barrier is the separation between a secondary raw material and wastes. A clarification 
and a better disctinction should be provided in order to improve the collection and 
valorization of such raw materials (AFNOR, 2018). 

Moreover, at the European level, voluntary standardization works are under 
development by CEN/CLC/JTC 10 Energy-related products - Material Efficiency 
Aspects for Ecodesign, in particular in terms of terminology, durability, upgradability, 
ability to repair, facilitate re-use, use or re-used components, ability to re-
manufacture, recyclability, recoverability, recycling, use of recycled materials, 
documentation and/or marking regarding information relating to material efficiency 
of the product (AFNOR, 2018). 

Of interest is, for instance, the (under development) prEN 45558 standard (General 
method to declare the use of critical raw materials in energy related products), a 
European Standard that specifies the basis for definition of a procedure, content and 
form relating to declarations on the use of CRMs in energy-related products. The 
main intended use of this European Standard is to provide a means for which 
information on the use of CRMs can be exchanged up and down the supply chain 
that allows organizations, i.a., to assess energy-related products against the use of 
CRMs and to answer to compliance requirements in European legislation. CEN SABE 
(Strategic Advisory Body on Environment) is a body that advises the CEN (European 
Committee for Standardization) Technical Board on issues related to environment. 
Stakeholders identify environmental issues of importance to the standardization 
system and propose ways in which to respond. This committee is studying the best 
manner to address environmental aspects as recycling, circular economy in the 
Eureopean standardization (AFNOR, 2018). 

81 AFNOR (2018), in SCRREEN D7.2. 
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Good practice example / REE / standards – level playing field 

In order to diversify its supply sources, Solvay developed process for recovering rare 
earths contained in end-of-life equipment such as low-energy light bulbs, batteries or 
magnets. This recycling channel opens new growth opportunities for Solvay’s “Rare 
Earths” activity. Standards – level playing field: defining technical and 
environmental treatment standards is important for the recycling industry, because 
standards help create a level playing field and promote innovation. Control and 
enforcement is crucial, especially with respect to recycling plants outside Europe. 
Figure 21 illustrates the REE secondary supply chain for the company SOLVAY. 

Figure 21: REE secondary supply chain for Solvay (source: Golev et al. (2014)82

3.2 NATIONAL-LEVEL  

3.2.1 POLICY ASPECTS 

A key message that we need to underline in relation to national policy-making is that, 
despite the considerable primary and secondary CRM potential in Europe, little 
attention has been devoted to CRMs in National Mineral Policy Frameworks (with 
some exceptions, see SCRREEN D7.2).  

82 Golev et al. (2014) “Rare earths supply chains: Current status, constraints and opportunities”, Resources 
Policy, 41, 52-59, https://www.uvm.edu/giee/pubpdfs/Golev_2014_Resources%20Policy.pdf, accessed 
17.05.17. 
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Comparing with the mining policies published in recent years, and the timeframe of 
EU CRM policies (2010/2014/2017), neither the mining policies nor the last 
amendment of the MLs (here one reason certainly, is the CRM policy lacking in the 
NMPF) seem to significantly consider the EU-CRM findings/results. For instance, 
reliable resource data for most commodities is generally very sparse and new data 
generated by exploration and mining companies is not collected in most member 
states, excluding the Nordic countries83. This can be considered as a gap / barrier 
hampering companies from investing in exploration and extraction of primary CRMs 
in European countries.  

Companies, especially mining companies which could extract CRMs in European 
territory, need investment security before evaluating and risking large investments. 
However, it would be important to allocate primary (and secondary) CRMs more 
specific policy (and legislative roles – as well the environmental legislative context 
needs to be taken into account -) in order to increase the weight/importance, 
especially if a MS offers CRM mining potential (c.p. table 1).  

Currently, again, we have little idea of the potential availability of CRM that might be 
mined within the EU because of the data issue and other constraints. Finland provides 
a notable exception to the more general situation in the EU. In Finland there is a 
strong mineral policy framework, a comprehensive and accessible geoscience 
database, underpinned by a modern, transparent and efficient mineral licensing 
system and a supportive regulatory framework, which account for its consistently 
high ranking among global destinations for exploration investment. As well, Sweden 
represents a good example, described below. 

Besides we cannot argue that there exists a level playing field for secondary CRMs 
because the system is structured according to the principles of a linear economy; it 
what is missing is a value chain approach in the legislation. In this sense we can 
compare the results of the EEA´s report “More from less – material resource efficiency 
in Europe” (2016). Only some countries are providing a resource efficiency plan, i.e. 

83 Laura, L. et a. (2018). Identification and quantification of primary CRM resources in Europe, D3.1 of 
SCRREEN, available at http://scrreen.eu/results/ The D3.1 report gives a strong support for CRM exploration 
and extraction within the EU, as it shows the large potential for such raw materials to exist in potentially 
economic concentrations within the European bedrock. 
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considering concrete policies like Austria (see below). Austrian’s REAP clearly is 
mentioning “there is much interest in developing a policy on the recycling of critical 
materials. Due to their low concentration in products and wastes (however) this has not 
yet succeeded” (European Environment Agency, 2016) (Country profile Austria, p8). 
The latter (no success due to their low concentration in products and wastes,) can be 
seen as barrier i.e. hindering a more efficiency re-use or recycling of secondary CRMs.  

With regards to substitution of CRMs (and other minerals), it is not a priority in any of 
the mineral policies or strategies of MSs. Only Germany and France, and to some 
extent the Netherlands and the UK, have issued strategies covering CRM substitution 
(see SCRREEN D7.2). 

What we would need is a coherent NMPF approach along the value chain and 
which is based on analyses of minerals consumption. 

Figure 22: Graphical representation of a coherent NMPF approach along the value 
chain. Source: Sokolova, 2019 
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When comparing the extensive mapping of mineral vs company policies we believe 
that in general the company policies / value chain is neither connected with the 
NMPF, or only partly. Examples like the Austrian Raw Material Alliance and the 
German Raw Materials Alliance84 are exemptions. The reason for this are diverse: first 
mining policies are not considering/allocating specific CRM roles (this would require a 
connection with the value chain because of the specific CRM features); second, 
mining policies are not considering the Mineral Consumption Analysis approach (cp 
chapter 2 /D7.2). Finally, a mineral policy would need to take into account the 
(specific features of CRM respectively the) value chain as well corporate goals and 
strategy.  

A good case is the CZ New Mineral Policy (2017) which is based on mineral 
consumption analyses and which is considering primarily and secondary CRMs 
equally. Table 3 is showing the apparent consumption of selected critical raw 
materials in the Czech Republic in 2010-2014 and Figure 23 illustrates the import of 
critical raw materials to the Czech Republic in 2013-2017 in weight and financial 
terms (Sivek et al, 2019). 

According to the State Mineral Policy of the Czech Republic in the Field of Mineral 
Resources (2017), in 2014, the Czech Republic imported a total of 43 000 tonnes of 
critical raw materials in the amount of CZK 3 301 million. This is a permanent 
situation, as shown by the values in the table in Figure 23 and by the total volume of 
imports in weight, even though the import values of individual minerals change year-
on-year. Global demand for critical raw materials is expected to triple by 2030. The 
importance of recycling critical raw materials will therefore continue to grow, even 
though this particular industry has yet to satisfactorily solve all of its problems (Sivek 
et al, 2019).  

84 The German Alliance does not exist anymore as it went bankrupt 



This project has received funding from the European Union’s Horizon 2020 research and innovation programme 
under grant agreement No 730227 

SCRREEN D7.3 Report on impact of (voluntary) standards, policies and regulatory frameworks on 
CRMs value chains in Europe relevant to CRMs 

84 

Figure 23: Import of critical raw materials to the Czech Republic in 2013-2017 in 
weight and financial terms (1 000 t, mill. Czech Crowns). (Souce: Sivek et al, 2019)

Tungsten, graphite and coking coal, which are used for non-energy purposes and 
which were added to the list already in 2013, are important raw materials when 
considering the occurrence of minerals in the Czech Republic. The new mineral policy 
includes a list of CRMs, an estimate of their world reserves, and the main areas of 
their use in the Czech economy. Table 3 shows the apparent consumption of 
selected critical minerals in the Czech Republic in the period 2010-2014. The 
consumption mentioned is covered by imports or recycling, and to a negligible extent 
by domestic resources. Based on an evaluation regarding the Czech Republic´s 
industrial use of CRMs, it can be stated that the Czech economy is completely 
dependent on imports as far as critical raw materials are concerned. This fact is 
considered to be the country´s security risk (Souce: Sivek et al, 2019). 
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Table 3 : Apparent consumption of selected critical raw materials in the Czech 
Republic in 2010-2014 (units: tonnes). (Souce: Sivek et al, 2019) 

2010 2011 2012 2013 2014

Antimony 108.4 133.0 119.5 90.8 125.9

Borates 10 691.7 5 777.9 4 878.5 12 145.7 15 125.1

Fluorite 4 085.9 5 450.6 5 727.8 7 109.5 4 228.0

Tungsten 568.1 107.4 782.8 531.3 698.7

Chromium 8 381.6 7 304.2 7 563.6 7 366.5 6 569.1

Cobalt 58.7 52.1 62.9 51.8 51.3

Platinum-group metals* -9.7 -1.6 -1.7 -1.9 -9.1

Magnesium (MgO) 44 344.4 42 492.9 46 286.8 47 225.9 57 485.9

Graphite 478.2 1 756.6 1 664.6 2 968.8 1 982.4

Rare-earth elements 110.0 124.1 283.8 85.2 64.9

Phosphates 15 072.2 13 082.3 20.9 34.0 21 115.0

Note: apparent consumption = production + import /export balance, the balance of the platinum 
group is due to business transactions. 

Compared with the comprehensive and regularly updated EU raw materials policy, 
the situation around MSs is diverse (see Figure 24).  
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Figure 24:  Geographical overview of national mining policies in Europe. Source: 
(Tiess, 2018) 

Key message – Considerable CRM potential in 
Europe but less attention in NMPF 

While a majority of MSs has some kind of mineral 
policy or strategy in place to manage the explo-
ration, extraction, beneficiation of primary mine-
rals, still a minority of MSs have policies or 
strategies focused on secondary raw materials 
(resource efficiency action plans). Besides - in rela-
tion to CRMs, already 8 years after the publication 
of the first CRM list in 2010, only a minority of MSs 
mention or include CRMs in the core focus of 
their policies (e.g. CZ New Mineral Policy, Finnish 
Mineral Strategy, Sweden). In other words, CRMs 
are usually (and still) not in focus for many MSs 
(e.g. in general not included in land use priority 
zones). Furthermore, it is a salient fact that 
countries with a large CRM potential do not have 
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dedicated national policies or strategies focused 
on promoting the domestic extraction (e.g. 
safeguarding via land use planning, e.g. approach 
of mineral deposits of public importance) or the 
recycling of such minerals.

Mining and social licence to operate (SLO) 

An increasing threat is given in the increasing power of NGOs and networks of 
organised civil society against mining. There is a mismatch of the financial strength 
between those fighting mining and promoting mining. Over-optimistic emphasing of 
the circular economy paradigm (c.f. 3rd Pillar) may undermine the publics’ and 
political decision makers’ awareness of the need of primary production of raw 
materials, including CRMs. In Greece, for instance, a potential conflict in the 
development of a mining project is related to the often expressed “lack of trust” of 
the local communities, ecological organisations and other stakeholders regarding the 
actual compliance of the mining industry with prevailing environmental rules and 
regulations. The non-issuance of a “social license” is often the cause for the 
significant delays in the development or even the annulment of new mining projects 
in Greece. The constraints encountered in permitting of new mining projects in 
Greece during the last decades are in contradiction with the recently published 
National Strategy for the Development of Mineral Resources (2012) that fully 
supports the Sustainable Development of Mineral Resources (MINPOL, 2017). 

Another example is that of the Matamulas REE project in Spain. In December 2017, 
the regional government of Castilla-La Mancha formally rejected Quantum Mineria´s 
request for obtaining an exploitation concession to start a rare earth mining project 
in Campo de Montiel (Ciudad Real). This was based on a negative Environmental 
Impact Declaration (DIA) received October 31 2017 which rejects the project based on 
an “attack on biodiversity” and because the project does not guarantee the water 
availability in the region85. The civic opposition which may have had an impact in the 

85 http://www.quantummineria.es/actividad-de-la-empresa/proyecto-matamulas/  
https://www.eldiario.es/clm/oficial-publicado-carpetazo-Campo-Montiel_0_715328622.html
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negative DIA was fuelled by campaigns led by NGOs. The statements of a 
representative of the Ecologists in Action movements attributes the denial of permits 
to the campaigning: “We are fighting these projects and we are running a country-wide 
campaign against mining. We have already managed to stop one of the planned 
projects for rare earth mining in Matamulas, Ciudad Real”86. 

Another case of interest is embodied in the company Apollo Minerals Limited that 
has received approval from the French Ministry of Economy and Finance to gain 
100% ownership of the Couflens tungsten-copper-gold project in the Pyrenees87. 
Exploration activities at the project confirmed the presence of tungsten (up to 8.25% 
WO3) and high-grade gold (up to 24.5g/t), according to Apollo88.  A French company 
with Australian capital wants today to exploit this deposit (30 years of operation, 
plans to invest 25 million euros in research).89 DEVELOPING THE COUFLENS tungsten 
PROJECT However, the whole process is determined due to concerns of social groups. 
In the valley, doubts are being raised about the number of jobs promised and there is 
a fear of significant pollution90.  

86 https://metamag.org/2018/02/13/public-outcry-over-spanish-mining-boom/
87https://www.proactiveinvestors.co.uk/companies/news/199586/apollo-minerals-receives-french-
government-approval-to-obtain-100-ownership-of-couflens-project-199586.html
88 https://www.mining-technology.com/news/apollo-minerals-approved-to-hold-100-in-couflens-project/
89 https://france3-regions.francetvinfo.fr/occitanie/ils-ne-veulent-pas-reouverture-mine-salau-ils-pagayent-
1356867.html
90 Cp. https://www.usinenouvelle.com/article/a-salau-apollo-minerals-veut-etablir-un-contrat-entre-la-
compagnie-miniere-et-la-societe.N704999; https://www.ladepeche.fr/actu/energie-environnement/mine-de-
salau/
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Figure 25: Couflens tungsten-copper project / southern France 

Couflens tungsten-copper project / southern 
France – reactivate former mine - Apollo 
Minerals (Australian) focus on exploration 
programs i.e. drilling and feasibility work at 
its Couflens Project in southern France 
(+progressing Aurenere Project in Spain). 
Reactivation of historical Salau mine which 
was one of world’s highest grade tungsten 
mines and is open at depth. Salau mine has 
potential to deliver tungsten to French / 
European industries. 

Mineral policy / Securing access to CRM land use planning 

Mineral planning policy is part of the national minerals policy framework and 
focusses on securing the access to CRM via land use planning management. LUP case 
studies of MinLand (Raaness et al. 2018) are shown in Figure 26 (summarizes also 
type of mineral commodities covered including CRM (Norway (Be, REE, P, Si and 
graphite), Finland (Pd, Pt, Co), Hungary (Perlite)). Safeguarding of minerals in land use 
planning is mandatory in Sweden, Norway, Poland, Italy and Hungary, but not in 
Finland, Spain, Portugal (but protection of exploitation and exploration permits are 
mandatory). There is no special safeguarding tool for CRM employed in any of the 
cases (MinLand/D3.3). 
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Figure 26: Land use cases / mining (source: Raaness et al. 2018) 
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3.2.2 REGULATORY FRAMEWORK 

3.2.2.1  PRIMARY MINERALS 

Key message - No concrete CRM policies imply less input in regulatory mining 
framework 

We screened lots of examples91. No concrete CRM policies imply less input in the 
regulatory mining framework. There are no concrete CRM exploration provisions (e.g. 
giving priority), which could support a company or facilitate CRM protecting (based 
on LUP). / nearly no concrete CRM (land use) planning policies identified. In the case 
of regulatory frameworks, CRMs are not appearing as a priority or special focus in the 
national mining laws which regulate primary minerals.  

No mining law (ML) is allocating CRM as special group i.e. is allocating special rules 
for exploration/extraction/processing of CRMs as well special roles with respect to the 
land use planning law (no priority zones for CRMs) in LUPs and environmental law. 
The MLs are allocating general roles for mineral resources i.e. how to explore/extract 
minerals.  We would like to bring up again the Norra Kärr project in Sweden92. 
Exploration activities might be less dependent on stable political and institutional 
conditions than long term mining activities, but as they are the first step towards raw 
materials extraction stable conditions are particularly desirable to ensure that 
exploration expenditure can be securely linked to mine development, if results are 
favourable. This does not only include political conditions like internal and/or 
international conflicts, but also the legislative framework related to the licensing of 
exploration and mining activities. Permitting bodies such as mining authorities have 
to be consistent, knowledgeable if companies are to be confident enough to invest in 
that country. Regional and governmental institutions involved in the process of 
permitting procedures have to backed by modern and reliable mining laws. All 
aspects that are important in setting up a mining business have to be clearly 
regulated and the process should be transparent to both the mining company as well 
to other stakeholders.  

91 Incl. MINLEX (see Minpol, 2017); In section 5.3 several examples are mentioned. 
92 See chapter 2. 
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Favourable framework conditions alone do not guarantee exploration investments. If 
permitting times are unduly long or subject to frequent delays, a mining company 
might decide to go elsewhere. Similarly, concerns surrounding social license to 
operate, land use restrictions or environmental constraints can have a negative effect 
on investment decisions. Conversely, a positive effect on investment decisions can be 
promoted by Regional and governmental institutions. There are a number of actions 
that can be taken to stimulate exploration, and any extraction that may follow, 
including indirect financial support for exploration or more direct funding of 
geological research. The legal framework that regulates the licensing system 
comprises a vast number of legal texts and consequently makes it difficult even to 
identify the effective provisions for each sector. In addition, the lack of codification 
or/and systematic simplification of the legal framework has also a negative impact. 
Nevertheless, the legal changes passed in recent years are moving in the right 
direction, despite identified delays in issuing the necessary implementation acts, 
cases of inconsistency with previous relevant provisions etc. 

In the following general remarks are given with regards to several countries having 
strong CRM potential.  

3.2.2.1.1 SWEDEN (SB, CO, FLUORSPAR, GRAPHITE, NB-TA, P, SI, W, V, REE, HF) 

Once again, the case Norra Kärr project - An example of the difficulties that can be 
caused is the Norra Kärr project in south-central Sweden. The exploration licence for 
this project was originally granted in 2009, which consists of REE with zirconium and 
hafnium. This was followed by the granting of a mining lease in 2013, the publication 
of a comprehensive prefeasilibilty study in March 2015 and an exploration licence 
extension application in August 2015. However, the site is close to a Natura 2000 site 
and also in the vacinity of a lake that is used as a fresh water source for the local 
population. After appeals and counter-appeals to the Swedish courts, the project’s 
exploration licence has been extended but the mining lease was changed from 
‘granted’ status to being an ‘application’. The Swedish Mining Inspectorate has 
requested, and the operator has provided, additional information to supplement the 
environmental impact assessment previously submitted (Leading Edge Materials, 
2018; Leading Edge Materials, 2017; Environmental Justice Atlas, 2017). Until this 
situation is resolved the project will remain on hold, although the company continues 
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to evaluate processing methodologies and potential by-products from the deposit. 
The Swedish courts’ decision on Norra Kärr has also had consequential effects on 
other projects in Sweden, including the Storuman fluorspar project, which is now 
undergoing a re-assessment of its mining permit.  

The company has had to provide additional information relating to possible 
environmental impact on another Natura 2000 site and also regarding local reindeer 
herding (Tertiary Minerals, 2018). Leading Edge Materials Corp announced an update 
on the Norra Kärr rare earth element project permit application process in Sweden. In 
January 2018, Leading Edge Materials submitted supplementary information to the 
Swedish Mining Inspectorate with regard to the Norra Kärr Mining Lease application. 
As part of the review process, the Bergsstaten forwarded this supplementary 
information to various stakeholders for opinion, including the County Administration 
Board. The Länsstyrelsen published their response in June 2018, requesting further 
information before an opinion on the Norra Kärr Mining Lease application can be 
delivered. Leading Edge Materials are reviewing this new request and will provide 
additional information as and when required by Bergsstaten to progress the Mining 
Lease application93. Latest information on this case reveal (March 2019) that based on 
the application documentation submitted by Leading Edge Materials, the 
Länsstyrelsen of Jönköping in Sweden does not presently support regranting of the 
Norra Kärr Mining Lease. Leading Edge is expected to review the documentation, and 
shall provide additional information as it becomes available94. 

3.2.2.1.2 GREECE (CO, MG, PGM, SB, IN, GRAPHITE, P, SC, W, REE, BI, SI)95

The Greek (metallic) Extractive Industry feels that the existing framework for land use 
planning does not safeguard/cover the sector’s activities/interests adequately. For 
this reason, they have proposed the issuance of a Spatial Plan specific to Mining 

93 LEADING EDGE MATERIALS CORPLEADING EDGE MATERIALS CORP (2018). Leading Edge Materials 
Updates the Norra Kärr Rare Earth Element Project Permit Application Process. NEWS RELEASE. 
https://leadingedgematerials.com/wp-content/uploads/2018/06/2018-06-15_NR.pdf
94 https://www.introduce.se/foretag/leading-edge-materials/News/2019/3/leading-edge-materials-corp.-
leading-edge-materials-updates-on-norra-karr-mining-lease-application
95 Information from the MINLEX project, see MINLEX final report at 
https://publications.europa.eu/en/publication-detail/-/publication/18c19395-6dbf-11e7-b2f2-
01aa75ed71a1/language-en 
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which has not been realized so far. The absence of such a Spatial Plan specific to 
Mining, may generate conflicts with other land uses during the sitting and permitting 
procedures of the extractive activities. In the case that a mining project is considered 
to have significant adverse impacts on the preservation objectives, and the integrity 
of a NATURA 2000 site, then this project is not permitted to be developed, unless, as 
stated in Art. 6.4 of the Habitats Directive, if, in spite of a negative assessment of the 
implications for the site and in the absence of alternative solutions, a plan or project 
must nevertheless be carried out for imperative reasons of overriding public interest. 
Those reasons include social or economic nature. In such a case the Member State 
shall take all compensatory measures necessary to ensure that the overall coherence 
of NATURA 2000 is protected and it shall inform the Commission of the 
compensatory measures adopted. 

Where the site concerned, hosts a priority natural habitat type and/or a priority 
species, the only considerations which may be raised are those relating to human 
health or public safety, to beneficial consequences of primary importance for the 
environment or, further to an opinion from the Commission, to other “imperative 
reasons of overriding public interest”. Similarly, permit for a mining project may not 
be granted in case of significant adverse impacts on cultural heritage, public health 
etc. 

Another potential conflict in the development of a mining project is related to the 
often expressed “lack of trust” of the local communities, ecological organisations and 
other stakeholders regarding the actual compliance of the mining industry with 
prevailing environmental rules and regulations. The non-issuance of a “social license” 
is often the cause for the significant delays in the development or even the 
annulment of new mining projects in Greece. The constraints encountered in 
permitting of new mining projects in Greece during the last decades are in 
contradiction with the recently published National Strategy for the Development of 
Mineral Resources (2012) that fully supports the Sustainable Development of Mineral 
Resources. 

In Greece, generally the consultation process has been characterised by low 
effectiveness, as the most significant factor of insecurity for enterprises is the 
possibility of an appeal at a later stage. The general spirit of disbelief among society-
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state-enterprises contributes further towards this mentality. Also, although the 
competent Departments of the ministry are very able and experienced scientific 
personnel, they are not enough to handle all the cases concerning exploration and 
extraction permitting. The existing economic crisis in the country does not allow for 
the time being to increase substantially the personnel available for this. The Industry 
feels that the major constraint in Greece is the involvement of many different 
authorities in the permitting procedure, resulting in big delays. To eliminate all these 
delays and transfer files, it would be helpful the establishment of a multidisciplinary 
team inside the Ministry of Environment & Energy for the evaluation of the file, i.e. of 
a one-stop shop for the environmental permitting. 

Another major constraint in Greece is the right of any person to appeal i.e. to the 
Supreme Court (Council of the State) for the same permit at no cost. That means that 
the people that are opposite to a project may split into various groups and submit 
different appeals with the same arguments. Moreover, they have the right to appeal 
not only in the stage of the EIS but also in all other subsequent technical permits of 
the same project. Every appeal is a different court case that takes time to be judged, 
up to 2-4 years. As a result, the project remains always in hostage, with major costs. 
This means that, even though the principle of access to justice should always be 
respected, the instrumentation of institutionality should strike a reasonable balance 
between such right and the investment security that inverstors need. 

As indicated in the final report of the MINLEX project, other major constraints involve: 

• The absence of electronic permitting processes does not facilitate the permitting 
procedure 

• Timeframes for the implementation, evaluation and approval of EIA studies are 
clearly defined by national/regional law but they are often exceeded making the 
procedure lengthy, especially during the evaluation of extraction permits 

• Lack of guidance (e.g. guidance notes, manuals) in the permitting chain: the 
investors do not understand what the legal rules (regulatory requirements to obtain 
/a permit/license) are and how they are applied 

• During appeal instances, decisions by Courts at all levels take too long 
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Other problems in the extraction permitting process have to do with any potential 
conflicts in land uses, the project compatibility or its potential adverse impacts on the 
protection status of the area under development or the wider area (and areas 
protected for different purposes).  

3.2.2.1.3 POLAND (CO, HE, PGM, SB, BE, IN, NB-TA, W, REE, SI)96

In Poland and in relation to the Natura2000 areas, the literature shows that, 
apparently, the increase in the number of protected areas has become a hotbed of 
numerous conflicts. In spite of the generally favourable attitudes to nature which 
Polish people generally have, Natura 2000 is perceived by some stakeholders as an 
unnecessary additional conservation tool. As pointed out by Grodzinska-Jurczak and 
Cent (2011), both local authorities and communities residing in Natura 2000 areas 
think that the programme is “a hindrance, rather than a help in the economic 
development of municipalities or regions, as was initially supposed”. This lack of 
acceptance results from many factors, mainly social, historic and economic 
(Grodzinska-Jurczak and Cent, 2011). 

Main problems or major modifications related to exploration / exploitation permitting 
are as follow: 

1. Existing or planned land use (spatial documents), precluding exploration of mineral 
deposits; 

2. Fragmented ownership of land with mineral deposits; 

3. Areas of special nature value under legal protection, which do not allow or limit 
minerals extraction (national parks, natural reserves, Natura 2000, etc.); 

4. Lack of social acceptance for mining activity; 

5. Dispersed and rapidly changing laws and regulations; 

6. Time-consuming procedure of getting the license; 

96 Information from the MINLEX project, see MINLEX final report at 
https://publications.europa.eu/en/publication-detail/-/publication/18c19395-6dbf-11e7-b2f2-
01aa75ed71a1/language-en 
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7. Bad quality of data and geological samples together with the results of their 
processing and interpretation increase the cost of license activity; 

8. Requirements of obtaining many decisions issued by different administrative 
authorities to undertake license activity; 

3.2.2.1.4 FINLAND (CO, MG, P, PGM, SB, BE, NB-TA, P, SC, W, V, REE, HF. BARYITE, BI, 
GRAPHITE, SI) 

The main problem getting an exploration / extraction permit is the delay caused by 
appeals submitted to courts questioning permits, i.e. the process: hearing-opinions-
decision-appeals-responses-courts-rehandling-opinions-responses-decision-appeals-
courts-decision. The permitting procedure in Finland is under consideration to be 
revised. The aim is to streamline the permitting procedure by combining the different 
permitting authorities, especially for permitting in the environmental sector. This 
should quicken the permitting procedure. The plan is to unify regional permitting 
authorities (AVI) to one national authority, maybe even mining authority is unified to 
this. Some of the supervising authority´s (ELY) duties are moved to the national 
permitting authority and some duties to the new county organizations that will be 
formed. Outside the nature conservation areas and outside the reindeer herding area, 
in general, the permitting procedure is fluent (MINLEX, 2017). The appeals mostly are 
the following as indicated in the final report of the MINLEX project: 

• Sami Parliament may submit appeals against mechanical gold panning. 

• The Finnish Association for Nature Conservation has made appeals against explora-
tion in Natura 2000 areas. These appeals succeed better when authorities of nature 
conservation like ELY Centres also participate as co-appellant in the same case. 

• Appeals against mining permits are made by private parties concerned, nature 
conservation organizations etc. 

• Appeals against reservations are made to express the opposing opinion against any 
mining related operations.  
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Strong exploration potential  

In Finland there is a comprehensive and accessible geoscience database, underpinned 
by a modern, transparent and efficient mineral licensing system and a supportive 
regulatory framework, which account for its consistently high ranking among global 
destinations for exploration investment. The high level of commercial exploration 
activity undertaken for nickel-copper-PGM in Finland in recent years is testament to 
the importance industry gives to the availability of high quality geoscience data 
combined with robust mineral deposit models supported by substantial geological 
expertise in the Geological Survey of Finland (and which is a matter of strong 
minerals policy framework [Finnish Mineral Strategy]). In order to achieve similar 
success elsewhere and shed more light on the CRM resource potential it is vital to 
have detailed geological knowledge of the most prospective target areas supported 
by substantial research on known European ore deposits. Research on alternative 
deposit types, on new genetic models, on advanced extraction methods and more 
efficient by-product extraction might lead to increased CRM production within the EU 
and therefore contribute to minimising supply risks for European customers. 

On the other side there is the requirement to make exploration easier and more 
effective in Finland based on three amendments to the Mining Act:97

1. no moratorium; 

2. exploration permit periods: 4 +5 + 5 + etc. years, (Exploration fee to landownwer 
(4x20 e/ha, 3X30, 3X40, 5X50 e/ha) no moratorium; after 15 years, fee 50 e/ha; 

3. the mining authority may approve more than 15 years exploration. 

97Terho Liikamaa (Head of Unit, Mining Authority) (2017). Review of mining authority on exploration  
and mining industry in Finland in 2017, available at 
https://tukes.fi/documents/5470659/6373016/Review+of+mining+authority+on+exploration+and+mi
ning+industry+in+Finland+in+2017/f66a9043-1d1e-4e8d-b27f-
630a0d566b38/Review+of+mining+authority+on+exploration+and+mining+industry+in+Finland+in
+2017.pdf; - Current situation: 1) moratorium, 2 OR 3 years; 2) exploration permit periods 4 +3 
+3+3+2 years (Exploration fee to landownwer (4x20 e/ha, 3X30, 3X40, 5X50 e/ha); after moratorium: 
20e/ha; 3) the permit may remain valid for a  maximum of 15 years  
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3.2.2.1.5 SLOVAKIA (MG, SB, CO, REE, NB, TA)98

Main problems or major modifications related to exploration permitting 

According to our Slovak expert: “The permitting chain concerning the decision-making 
process of authorities from the Ministry of Environment of the Slovak Republic is 
effective. The main obstacle in obtaining exploration permits is the veto right, being 
frequently applied by the local self-governing subjects – the authorities of the 
village/town and district offices in case of radioactive minerals. It seems that the 
authorities of these offices meet the requests of their previous/future voters. As a 
principal problem, there occurs extended EIA approval process, which in real practice is 
very prolonged and of extensive cost. In Slovakia, there is known a case of more than 6 
years lasting approval process, reaching only in the first stage of the EIA evaluation the 
total cost of 300,000 EUR. The positive decisions of authorities, leading to assignment of 
the Exploration area, are relatively frequently appealed by opponents through the 
courts. 

Due to negative public opinion also the principal laws (Geological Law and Mining Law) 
were amended in 2014, encompassing additional demands and limitations in the 
approval process (e.g. in each approval step the standpoint of the public plays a decisive 
role). The Ministry of Environment of the SR must reject the assignment of Exploration 
area, if the local administration authority does not agree with its assignment due to the 
protection of public interests of a village / town / self-governing region in case of 
radioactive minerals (e.g. due to intended different land use of the territory in question). 

The permitting process of assignment of exploration areas would be more effective by 
cancelling the veto right and restricting the power of the public for the time only in the 
beginning phases of the permitting process. Higher phases of the permitting process 
should involve only competent experts from the ministries, exploration/mining 
organizations, environmentalists and other relevant stakeholders”99. 

Main problems or major modifications related to extraction permitting 

98 Information from MINLEX final report at https://publications.europa.eu/en/publication-detail/-
/publication/18c19395-6dbf-11e7-b2f2-01aa75ed71a1/language-en 
99 See MINLEX final report, pages 1595-1596, at https://publications.europa.eu/en/publication-detail/-
/publication/18c19395-6dbf-11e7-b2f2-01aa75ed71a1/language-en
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“Slovak legislation related to exploration and mining is well harmonized, so no conflict-
generated items are known. The only problem which has occurred during last years and 
hampers an effort of investors (after the amendments of Mining Lay No. 44/1988 Coll. 
especially by the laws No. 314/2014 Coll. and 374/2014 Coll.) is an excessive power put 
on decisions of citizens and local authorities of the self-government mainly on 
municipalities level. Recently, by this way there can be stopped or not allowed any 
exploration and mining. Another problem of the approval process for exploration and 
mining is that there is no time- and cost-limitation for EIA evaluations, and any final 
judgement can be challenged and forwarded to the court afterwards, which produces 
further exhaustive process lasting many years, which final judgement is either negative, 
or even duration of this exhaustive procedure demotivates any investor in the field of 
exploration and mining. 

The prolongation of the approval procedures for exploration and mining are primarily 
caused by negative public opinion. This negative standpoint is reflected to decisions of 
local authorities (level of municipalities), arguing that the land use of the property 
concerned is intended by other way and it is the public interest of supreme priority. EIA 
and standpoints of environmentalists are often used for extreme prolongation of 
approval process and the final rejection of exploration and mining activities. So, the 
most important conflict-generating phenomenon are not the national and regional 
authorities, but the people (citizens) as a whole”. 

Issue: investment security versus EIA - Veto rights to EIA procedures as well as 
lodging claims to granted permits are mechanisms than can effectively translate 
oppositional views from the local community to a certain project into formal legal 
complaints/outcomes that may suspend or halt an operation. In the case of Slovakia 
it was found that veto rights can be exerted by the authorities of towns and district 
offices which may prolong the EIA approval process. The Slovak consultant argued 
investors are concerned on how local authorities use this power to halt operations: 

"/The permitting chain concerning the decision-making process of authorities from the 
Ministry of Environment of the SR is effective. The main obstacle in obtaining 
exploration permits is the veto right, being frequently applied by the local self-
governing subjects – the authorities of the village/town and district offices in case of 
radioactive minerals. It seems that the authorities of these offices meet the requests of 
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their previous/future voters. As a principal problem, there occurs extended EIA approval 
process, which in real practice is very prolonged and of extensive cost. In Slovakia, there 
is known a case of more than 6 years lasting approval process, reaching only in the first 
stage of the EIA evaluation the total cost of 300,000 EUR. The positive decisions of 
authorities, leading to assignment of the Exploration area, are relatively frequently 
appealed by opponents through the courts/". That means that, veto rights and lodging 
appeals to (first-instance) permits are a risk for investors, and are mechanisms used 
by local communities to translate their disapproval of a project into formal decisions. 

3.2.2.2  SECONDARY MINERALS 

Considering secondary minerals, Member States are being led by EU legislation (via 
transposition) towards the inclusion of resource efficiency and recovery of minerals as 
a topic of increasing importance, including specific legislation on objects which 
contain potentially recoverable CRMs such as used batteries, automobiles, WEEE. Yet, 
much progress is still required as CRMs do not appear as a topic of special 
importance or focus in the national legislation.  

Issue of recovery and collection: One of the most significant challenges of extracting 
CRM from end-of-life products is that the products are widely distributed to 
consumers and it is difficult to ensure they are collected when they reach the end of 
their life. The CRM content of each individual product may be quite low and therefore 
if recycling of those products is to be economic, then a large quantity of the products 
needs to be collected together first. For example, a mobile phone may contain up to 
60 different chemical elements including several of the CRM such as cobalt, indium, 
antimony, the rare earth elements, tantalum and palladium. One tonne of mobile 
phones (i.e. approximately 13 000 phones) contains up to 130 g of palladium, much 
higher than normal concentrations in mined ores which are generally less than 10 g/t 
palladium. However, each individual phone may contain less then 10 milligrams of 
palladium (Hagelüken, 2014) and therefore it is not economic to recycle small 
quantities of mobile phones to extract the palladium and other CRM.  

Significant numbers need to be collected together before it becomes profitable to 
recycle them. Already in 2014 a proposal (COM/2014/0397 final) was made that in 
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order to ensure security of supply of CRMs,100 MSs should “take measures to achieve 
the best possible management of waste containing significant amounts of CRMs in line 
with the waste hierarchy, taking economic and technological feasibility and 
environmental benefits into account. The measures contained in this Directive [WFD], 
e.g. the recycling targets for municipal waste and the ban on the disposal of metals, 
including metals present in discarded products, in landfills for non-hazardous waste will 
support the measures taken at national level”. It was also proposed that “Member 
States should include in their waste management plans nationally appropriate 
measures regarding collection and recovery of waste containing significant amounts of 
critical raw materials”. 

For instance, with regard to the WEEE system in Italy101, the weak point is the 
legislation, which is still incomplete: three years after the entry into force of 
Legislative Decree No. 49/2014 (WEEE Decree), many implementing decrees are still 
missing (despite the mandate that they should be implemented within the first six 
months after entry into force). Among these, of importance is the decree on the 
quality of the treatment. This decree is essential to prevent the granting of 
authorizations to handle WEEE to subjects who do not use environmentally friendly 
processes, thus ensuring a level playing field. Another important point is that on the 
statute-type to which the Collective Systems (in Italy) will have to adapt. In this 
respect, ECODOM intends that the State merely gives some guidelines and prescribes 
indispensable control systems such as a board of statutory auditors, independent 
auditing firm, organizational model e.g. Legislative Decree 231/2001, without 
interfering with the way in which private individuals, i.e. EEE producers, decide to 
group into private law entities such as Collective Systems. Other important decrees 
are the Financial Guarantee Decree that the producers should provide whenever a 
new EEE enters the market (according to ECODOM, they hope that the Ministry will 
not introduce additional burdens on producers, useless in a system that, like 

100 In 2014 a proposal (COM/2014/0397 final) for amending the Waste Framework Directive (WFD), the 
94/62/EC Directive on Packaging, the 1999/31/EC on the landfill of waste, 2000/53/EC on end-of-life vehicles, 
2006/66/EC on batteries and accumulators and waste batteries and accumulators, and 2012/19/EU on 
WEEE100, was presented and considerations in relation to CRMs were made. 

101 Ing. Tursini was interviewed by ECODOM 2016 (in SCRREEN D7.2)  
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domestic WEEE, works with the generational model in which producers present on 
the market in a given year must finance the management of all WEEE generated in 
the same year) and the Decree on how to perform "a counter-zero" withdrawal of 
small-scale WEEE by the distributors (according to ECODOM, they hope that 
unnecessary formal complications will not be introduced, as was the case in the "one 
against zero" withdrawal decree, because bureaucracy discourages virtuous 
behaviors). 
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4 GOOD PRACTICE EXAMPLES 

Chapter 4 provides good practice examples of CRM policies. 

4.1 CZECH REPUBLIC 

In June 2017, in Resolution No. 441 of 14 June 2017, the Government of the Czech 
Republic discussed and approved the document entitled the “State Raw Materials 
Policy of the Czech Republic in the Field of Mineral Raw Materials and Their 
Resources“102. This completed the process of updating the Czech mineral policy, 
which had been underway since 2012, and the actual approval process itself took 
nearly one and a half years. The adoption of this European integrated strategy 
resulted in defining the so-called critical raw materials, which are mostly those that 
are difficult to secure. In response to these requirements, part of the new mineral 
policy was devoted to the application of the mentioned European integrated strategy 
in the conditions of the Czech Republic and also to the elaboration of the strategy of 
the Czech Republic´s raw materials diplomacy.  

The main objective of any country's mineral policy is to set long-term visions and 
goals of securing minerals for a country´s economy, specifically from domestic 
resources and imports as well. At the same time, tasks are devised to ensure these 
goals and responsibility assigned for their fulfillment. The same is true of the Czech 
Republic´s new mineral policy, which formulates four new priorities that have yet to 
be included in the mineral policy in order to achieve its objectives. This involves the 
following: 

 PRIORITY 1: Securing the supply of minerals, 

 PRIORITY 2: Effective and sustainable use of available mineral reserves and 
safeguarding of mineral deposits, 

 PRIORITY 3: Development of an effective national raw materials diplomacy, 

102 Sivek, M., Kavina, P. Jirásekc, J. (2019).New mineral policy of the Czech Republic of June 2017, Resources 
Policy, available at https://www.sciencedirect.com/science/article/pii/S0301420718305282
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 PRIORITY 4: Promoting research, education, new technologies and 
technologies linked to the use of minerals. 

The new mineral policy also conveys objectives that supplement its basic priorities. 
These objective deal mainly with the following: 

 Maintaining the know-how in the uranium industry through a potential 
resumption of mining, 

 The country´s interest in the acquisition of modern critical high-tech raw 
materials, 

 Developing legislative measures to secure the mineral industry with respect to 
mining laws and related regulations, 

 Solutions to environmental problems of mineral exploration and extraction, 
including reclamation of areas impacted by mining. 

The new mineral policy was meant to cover a period of about 15 years. That is why 
the fulfillment of the Czech Republic´s new mineral policy, which represents an 
outlook for the next 15 years, will be evaluated at three-year intervals. Development 
of a strategy for a longer period of time is difficult in the current situation of a 
dynamically changing global mineral market, and it would be subject to considerable 
uncertainty.  

On a national scale, the Czech Republic´s mineral policy is interwoven with a number 
of national strategies and other documents that had to be incorporated into the new 
policy103. The State Mineral Policy of the Czech Republic must also be in line with the 
regulations of the European Union, first of all with the European mineral strategy 
referred to as the “Raw Materials Initiative“ (EC, 2008) and with the European 

103 For example, these include the “Starting Points for the Concept of Raw Materials and Energy Security of 
the Czech Republic“ (2011), “International Competitiveness Strategy for the Period 2012-2020“ (2011), 
“Export Strategy of the Czech Republic for the Period 2012-2020“ (2014), “State Environmental Policy of the 
Czech Republic for the Years 2012-2020“ (2013), “Transport Policy of the Czech Republic for the Period 2014-
2020 with a View to 2050“ (2012), “Secondary Raw Materials Policy of the Czech Republic“ (2014), “State 
Energy Policy of the Czech Republic“ (2015), “Spatial Development Policy of the Czech Republic 2008“ (2009), 
or “Security Strategy of the Czech Republic 2015“ (2015). 
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Parliament´s document “A resourceefficient Europe - Flagship initiative under the 
Europe 2020 Strategy“ (EC, 2011a)104.  

Securing CRMs has become a priority as well as strategic objective of the new mineral 
policy due to their importance for the development of Czech Republic's industry. 
Strategic objectives mainly involve the securing of critical raw material supplies, which 
have correspondingly been included in Priority 1, which deals with the security of 
mineral supplies for the Czech economy. Restricting the supply of CRMs may lead to 
a reduction in the competitiveness of the Czech economy or even threaten the 
country´s national security. If the minerals included in the critical raw materials group 
are or will be found in economically significant concentrations, the new mineral policy 
mandates the efficient and sustainable use of the available reserves of these minerals 
and the safeguarding of their deposits, which reflects their inclusion in Priority 2 of 
the new mineral policy. 

The solution to this situation is, on the one hand, to ensure long-term secure supplies 
through political and economic instruments and, on the other hand, to endorse 
geological exploration of the country´s territory using modern survey methods. The 
issue of exploiting the reserves of these minerals and the safeguarding of their 
deposits is tied to the introduction of continuous mandatory evaluations and updates 
of the CRM list according to the needs of the Czech economy in order to accelerate 
responses to changes in mineral markets with regard to critical raw materials. 

The development of the EU´s integrated raw materials strategy and the tasks related 
to securing CRMs are contained in Priorities 1 and 2 of the new mineral policy of the 
Czech Republic. This is an extremely complex task due to the structure of the Czech 
Republic's mineral resource base. The new mineral policy focuses mainly on the 
exploitation of waste from past ore extraction (heaps and tailings) as well as on non-
waste processing technologies. Past mining operations have almost entirely (e.g., tin, 
cobalt) or partially (e.g. fluorite, graphite, tungsten) exhausted a substantial part of 

104 However, its text must also be in accordance with a number of other European documents related to the 
Raw Materials Initiative, particularly with “Critical Raw Materials for the European Union“ (EC, 2010), “Tackling 
the Challenges in Commodity Markets and on Raw Materials“ (EC, 2011b), with the so-called “conflict 
minerals“ (such as the European Union Conflict Minerals Regulation, EU 2017a) as well as with the “Policy 
Guidance on Resource Efficiency“ (OECD, 2016), the European Innovation Partnership on Raw Materials - 
“Strategic Evaluation Report 2016“ or “An EU action plan for the Circular Economy“ (EC, 2015) and others. 
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easily accessible reserves of CRMs in the Czech Republic. The country currently has 
proved reserves and potential resources of lithium, tungsten, fluorite and graphite. 
The Czech Republic´s resources of niobium, tantalum and rubidium remain unproven. 
Rare earth elements are assumed to be associated with Sn-W-Li, uranium and 
possibly with other metal ores, which may occur in heaps or tailing ponds from past 
ore extraction. However, in most cases, these are resources (as well as reserves) with a 
low degree of exploration. This fact also serves as a basis for the objectives of the 
Czech Republic´s new mineral policy in securing CRMs: 

 categorizing selected deposits and prognostic resources, including the 
occurrence of relevant raw materials in existing mining waste, 

 defining prospective areas and resources for individual critical raw materials, 

 conducting surveys at selected sites for the purpose of verifying the availability 
of raw materials, their volume and concentration, possibly performing follow-
up geological surveys, 

 establishing requirements for technological processing of minerals, using 
innovative mining practices and developing ecological monitoring of 
processing and extraction. 

As previously mentioned, the Czech Republic is currently entirely dependent on 
imports or on recycling of CRMs. Even though changes in the global market for 
critical raw materials (mainly potential demand and price increases) may lead to some 
changes in how domestic resources are evaluated, the provision of critical domestic 
raw materials will remain a complex task with a difficult-to-predict outcome. Most of 
the resources and reserves of these minerals have been explored in the Czech 
Republic during surveys that are outdated and technologically obsolete. 
Nevertheless, the degree of exploration of Czech Republic´s territory is relatively high. 
This of course further reduces the likelihood of finding an economically significant 
deposit of these minerals and makes such a survey not only technically but also 
economically complex. That is why the new mineral policy deals with the procurement 
of these raw materials through imports, which in itself is likely to represent a complex 
set of issues to address. 
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4.2 SWEDEN 

For the past many years, Swedish manufacturing jobs has declined significantly. As in 
other western economies baring witness to the same trend, Swedish policy makers 
are developing strategies and looking for opportunities to reverse it. This has resulted 
in the launch of Nyindustrialiseringsstrategin Smart industry from the government. 
Strong potential for high value manufacturing jobs within classic Swedish strongholds 
has been identified by Rølmer and Nyström (2017105), illustrated in Figure 27. 

Figure 27: REE, lithium and graphite potential in Sweden (Source: Rølmer and 
Nyström, 2017)  

Growing demand of CRM, both from primary and 
secondary sources (e.g. mineral-based wastes) > 
addressed in Swedish Mineral Strategy, launched 
with specific tasks commissioned by government to 
expert authorities, like the Geological Survey of 
Sweden. Detailed assessment of primary mineral 
deposits where advanced knowledge on 
mineralogical composition (Sb, Co, Fluorspar, 
Graphite, Nb-Ta, P, Si, W, V, REE, Hf) is available. 
Special attention paid to cobalt, graphite needed for 
manufacturing of Li-ion batteries required by electric 
vehicle industry106. Geological Survey of Sweden > 10 
MSEK by government for investigating + mapping 
CRM within Sweden. Supporting new CRM value 
chain > REE, Graphite, etc. 

105 Jervelund, C., Rølmer, S., Nyström, S. (2017). Opportunities for new metal value chains in Sweden, 
Copenhagen Economics (commissioned by Growth Analysis), available at 
http://www.talgaresources.com/irm/PDF/2062_0/CopenhagenEconomicsOpportunitiesfornewmetalvaluechai
nsinSweden
106 Cp. also http://stradeproject.eu/fileadmin/user_upload/pdf/STRADE_PB_Li_Co_EMobility.pdf
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GOOD PRACTICE EXAMPLE ON MINERAL-BASED WASTE IN SWEDEN107

The growing demand of CRM, both from primary and secondary sources (mineral-
based wastes) is addressed in the Swedish Mineral Strategy. Geological investigation 
of both raw materials is undertaken in all mining districts of Sweden, eg Bergslagen 
region. Reasons for integrating knowledge about primary and secondary resources is 
to encourage the mining industry to develop routines and technologies for extraction 
of both primary and secondary resources. 

107 http://www.government.se/49b757/contentassets/78bb6c6324bf43158d7c153ebf2a4611/swedens-
minerals-strategy.-for-sustainable-use-of-swedens-mineral-resources-that-createsgrowth-throughout-the-
country-complete-version
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Figure 28: Locations of sites sampled in Sweden in order to create a chemical 
database for mineral resources including mineral-based waste (source: Hallberg and 
Reiginiussen 2018)108.  

National legislation /policy do not require 
collection of data. However, data collected by 
Swedish Environmental Protection Agency 
(enforces Regulation (2013:319) on Extractive 
Waste) GS of Sweden (=task government) > 
mapping + characterizing mining wastes, with 
special focus on recovery potential of CRM and 
related CRM prospectivity. With respect to 
operating mines, data is made available to site 
level to public: Location, Type of facility, Waste 
characterisation and Waste109

Assessment of CRM content in selected mineral-
based wastes. First step > data base of existing 
mineral-based wastes (GS of Sweden, Swedish 
Environmental Protection Agency and Regional 
County Boards. Next steps > sampling of 
recorded wastes. Preliminary conclusion >CRM 
found both within old known mining districts, 
along with extensively exposed brownfields, but 
also beyond and outside them. From the 
information collected and evaluated it is obvious 
that there is a significant potential for CRM 
secondary resources in Sweden.

108 http://www.government.se/49b757/contentassets/78bb6c6324bf43158d7c153ebf2a4611/swedens-
minerals-strategy.-for-sustainable-use-of-swedens-mineral-resources-that-createsgrowth-throughout-the-
country-complete-version
109 Source: http://utslappisiffror.naturvardsverket.se/en/Search/
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4.3 AUSTRIA 

Austrian Minerals Strategy was established to transpose national minerals policy into 
reality and to ensure and to improve the supply of the Austrian economy with 
minerals110. The pillars of the strategy are: 

 Pillar 1: Securing minerals supply from domestic resources (implementation of 
Austrian Mineral Resources Plan) >245 occurrences of metallic ores and 
industrial minerals qualified to be safeguarded - CRM (2018): known 
unexploited resources (tonnage data exists), Sb, In, Mg, Graphite, P, W; known 
unexploited resources (no tonnage data exists): Baryte, Bi, Co, Fluorspar, Ga, 
Ge, Nb-Ta, Sc, Si, REE;  

 Pillar 2: Securing minerals supply from Non-EU countries (raw materials 
partnerships); Besides efforts of EC, Austria is exploring bilateral agreements 
with countries important for Austrian economy. Currently negotiations with 
Mongolia are taking place.  

 Pillar 3: Promoting resources efficiency (substitution, recycling, etc.) - Federal 
Ministry of Agriculture, Forestry, Environment and Water management 
developed in a stakeholder process the "Austrian Action Plan on Resource 
Efficiency, 2012. > Much interest in developing policy on CRMs recycling. 
Challenging due to their low concentration in products/wastes. 

Austrian Raw Material Alliance was founded in 2012 by Federal Ministry of Science, 
Research and Economy, and acted as a discussion platform of stakeholders (value 
chain) interested in improvements of raw material supply. Objective is to reduce 
import dependency and increase the supply security of the Austrian economy. An 
initial focus has been placed on identifying strategies to increase recovery of CRMs 
(critical for the Austrian economy) out of waste. Recommendations have been 
developed to improve the framework conditions of R & D and regulatory framework 
to be implemented.   

110 https://www.bmnt.gv.at/english/Energy---Mining/Mining/The-Austrian-Minerals-Strategy.html
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4.4 PORTUGAL (ALENTEJO) 

A good practice example can be observed in Portugal, the Alentejo mining strategy – 
which is illustrated in Figure 29. 

Figure 29: Alentejo mining strategy (Source: MIREU D3.1) 

Alentejo and Algarve mineral occurrences 
map Atlanterra project, EU Interreg 
Atlantic Area, Matos and Filipe Eds, LNEG 
2013 - 
http://www.lneg.pt/download/7904 - 
Alentejo mining regions - Iberian Pyrite 
Belt, an European Mine Region - Active 
mining:  Neves Corvo (Somincor/Lundin  
Mining)  Aljustrel (Almina) - Most 
important important lessons learned - 
Mineral resources not fully identified and 
localized - Mining activity >complexity 
>previously evaluation - economic, social, 
cultural and environmental – Environ-
mental liabilities  due to past mining 
activities and how to deal with them and 
turn them into positive assets is essential 
to have the trust of populations 

Old/new mines and its degree of impact on regional/local 
economy or connection to local companies - Mining 
projects must consider, since beginning, impact of closure 
and alternative activities - Holistic view of the whole Value 
Chain and relevance of circular Economy - people that 
benefit directly from mining activity have positive view - 
Mines located near urban spaces always under extra 
pressure
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GERMANY (SAXONY) 

The constant availability of raw materials on the global market is no longer a given, 
and may have significant impacts on production in the industries affected. The 
damage potential for raw material supply shortages and future technologies is 
classified as very high, because this can disconnect industry from development and 
render it uncompetitive, particularly in cases of heavy dependence111. The Saxon Raw 
Material Strategy is considering the value chain, illustrated in Figure 30. 

Figure 30: Saxon Raw Material Strategy (source: Free State of Saxony, 2017) 

Saxony (GER) Raw Material strategy – good 
practice example - Saxon RM strategy (2012) 
updated in 2017; Integration of mining into 
broader regional development approach - 
Closing value chain in valorisation of Tin, 
Lithium and Fluorspar deposits with existing 
and future downstream industry - 
Relationships between mining, broader 
industry, community & regulator - Broader 
industry: (Expecting) High acceptance: 
metallurgy, advance production technologies - 
Community: Expects more larger companies to 
settle in the Region; engagement of mining in 
competition with any other job-creating and 
sustain manufacturing (no principle preference 
of mining as a job creator) - Government – 
Securing value chain 

111 Free State of Saxony (2017). Saxon Raw Material Strategy, 
https://publikationen.sachsen.de/bdb/artikel/29796
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ITALY (ECODOM) 

A success factor, as in several European countries (including Italy), is that producers 
have set up a "multi-consortium" system, in which several Collective Systems operate 
in competition with each other, generally under the coordination of an authority (in 
Italy, the WEEE Coordination Center). This has led to a constant search for efficiency, 
with a continuous decrease in costs. However, the WEEE system is a shared 
responsibility system: the law has assigned the first ring of the chain – the collection 
phase – not to Collective Systems, but to Local Authorities and Electrical and 
Electronic Equipment Distributors. From these two actors, therefore, the quantitative 
results depend: Collective Systems can only handle the quantities of WEEE that the 
subjects responsible for the collection submit to them112.  

In the case of Italy, the weakness in the system lies in the collection: a study carried 
out in 2012 on behalf of ECODOM by the United Nations University, in collaboration 
with IPSOS and the Politecnico di Milano, estimated the amount of WEEE that every 
Italian citizen discards per year: there are 9 - 10 kg for each inhabitant whose traces 
are lost. It is an impressive amount (500,000 to 600,000 tonnes per year) of WEEE, 
which are subjected to "simplified" processing processes (to use an euphemism): 
processes that often add WEEE to other types of waste (scrap metal, cars) and focus 
on the second most profitable (and simpler to extract) raw materials without treating 
pollutants. This phenomenon of "parallel flows", as well as heavy environmental 
impacts, also has significant economic consequences: the WEEE recycling industry, 
the virtuous one, working with Collective Systems and using high quality standards, 
only manages 250,000 tonnes of WEEE per year. If it could deal with all flows (that is 
three times higher than the current ones) it could be a much more competitive 
industry, able to make the investments needed to obtain better results in terms of 
secondary raw material recycling113. 

112 MinPol - Interview Ing. Tursini 2016, see SCRREEN D7.2, available at http://scrreen.eu/results/
113 MinPol - Interview Ing. Tursini 2016, see SCRREEN D7.2, available at http://scrreen.eu/results/
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5 CONCLUSIONS 

We strongly believe114 that the complexity of the issues involved around CRMs and 
the importance of the economic/industrial stakes for the very future of the EU 
economy (which determines the well-being of its population) make it necessary to 
continuously develop and improve collective intelligence and knowledge related to 
minerals and metals, to inform policy-making at EU, national/regional levels. Minerals 
and metals were considered as highly strategic assets for centuries up to the moment 
where globalisation emerged as a very convenient excuse for political relaxation in 
view of the utmost complexity of minerals and metals related issues, especially when 
you look at them, as it needs to be done, from the sustainable development 
perspective. The EU relies on free, undistorted global markets, to secure the 
imports of raw materials supplies vital to a huge number of downstream supply 
chains and economic processes on which its economic and social well-being depend. 
This paradigm who was functional during the second part of the 20th century, due to 
the economic dominance of the “Western” world could be lethal to the EU in a 
multipolar world with resources and other forms of nationalisms developing while EU 
and its economic players are increasingly loosing the influence and power they had in 
the past.  

In this context, the fragmented EU lacks the legal basis and the political might to 
develop an industrial policy and to talk on equal terms with China, a giant of 1.4 
billion inhabitants with a clear industrial policy and well identified policy targets that 
are turned into actions that redefine the global material flows. Each of its Member 
States taken individually is way too small to play a major role in the new economic 
and social balances that will shape the XXIst Century. Minerals and metals related 
issues are complex, and this complexity is growing further when all technological, 
environmental, social and governments are taken into consideration, something of 
essence if the 17 UN Sustainable Development Goals are to be met and if the threats 
to humanity that resources nationalisms are bearing.  

This calls for a permanent capacity to bring together the many stakeholders, 
within the EU and beyond its borders, to develop collective intelligence on critical 

114 Following the statement of P. Christmann, made at the SCRREEN expert meeting in Rom (2018). 
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minerals related issues, and define criticalities with major attention to foresight, as the 
international scene is evolving fast, and technologies that impact on supply and 
demand balance even faster. This collective intelligence is needed to address 
important issues such as policy, production, recycling, substitution and governance. 
The rich panel of diversified expertise and the mobilisation of collective intelligence 
that SCRREEN makes possible is of great value to better understand the complex 
issues around indivual minerals and metals, and how they differ from one mineral/ 
metal to another. 

The EU has a considerable CRM industry potential along the value chain, as illustrated 
in the Annual (EU-28) enterprise statistics by size class for special aggregates of 
activities (NACE Rev. 2). For CRMs that are found in the EU or can be recovered, 
an industrial chain needs to be identified, developed and protected. Particularly, 
it is important to protect vulnerable value chains. The highly detailed production & 
trade databases like PRODCOM or the combined set of trade & production statistics 
in the EUROPROMS database could be used as a basis for analysis and identification 
of the European CRM value chain use. Potentially, such product-oriented databases 
could be combined with CRM use & content like developed in the PROSUM project.  

Many of the CRM are mainly or only extracted as by-product of major metals or 
minerals of minor economic importance. These include bismuth, cobalt, gallium, 
germanium, hafnium, indium, REE, and scandium, which are produced together with 
gold, nickel, aluminium, lead, zinc, zirconium, phosphorus, and copper. For these 
commodities, the bottleneck of production is usually further up the value chain, that 
is, they typically are extracted from the mine in the ore, but are not recovered at the 
refineries or smelters due to the lack of economic incentive or simple technology. As 
a consequence, policy support and initiation of projects targeting carrier metals 
may also be contributing to the domestic production of CRMs (e.g. PGMs 
associated to copper-nickel ores) as long as miners have sufficient incentives to 
process those materials. 

One of our key messages is that we need to promote National Mineral Policy 
Frameworks (NMPF) based on the following elements: a Mining Policy (targeting 
domestic mineral potential), a Circular Economy Policy and a Value Chain policy 
based on economic and industry analyses of CRMs conducted in cooperation with 
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the industry. We need to underline in relation to national policy-making that, despite 
the considerable primary and secondary CRM potential in Europe, little attention has 
been devoted to CRMs in National Mineral Policy Frameworks (with some exceptions, 
see SCRREEN D7.2). As well: No concrete CRM policies imply less input in regulatory 
mining framework. No concrete CRM policies imply less input in the regulatory 
mining framework. There are no concrete CRM exploration provisions (e.g. giving 
priority), which could support a company or facilitate CRM protecting (based on LUP). 
In the case of regulatory frameworks, CRMs are not appearing as a priority or special 
focus in the national mining laws which regulate primary minerals. Primary/secondary 
minerals require equal treatment i.e. a holistic policy approach.  

Apart from that it is strongly recommended that a paradigm change should be 
envisaged, i.e. to include the value chain in the NMPF. In this sense, it is important 
to make a distinction between a mining policy and a minerals policy. The minerals 
policy takes the mineral consumption approach into account, and strives for an 
integrated planning of the mineral resources available within a country´s territory 
(both primary and secondary). At this stage, it seems that the MSs are not 
considering this approach, and have separate policies to address primary and 
secondary (if such policies exist). However, the CRM value chain (up-/downstream) 
reflects the mineral consumption approach (production of CRM = domestic 
extraction + imports minus exports). Therefore: to satisfy the CRM demand of any 
MS economy the CRM value chain needs to be taken into account with the 
whole picture, i.e. we believe that any NMPF should make a smart integration of 
CRMs along the value chain as well take corporate policies and startegies into 
account. Another key message is that policies and legislation need to be updated and 
changed to better reflect the idea that value chains, e.g. of CRMs, need to transition 
from being considered linear to circular. Important point too is to facilitate company 
investment security, streamline permitting and access to minerals (LUP/SLO). 
Nowadays, industry, governments and many scholars alike still tend to think of metals 
value chains in linear terms; though circular economy approaches are gradually 
increasingly becoming more important, still circular chains are on very early steps and 
far from dominating the CRM landscape. I.e. the idea that sustainability requires 
circularity still needs to be further pushed. 
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Policy impact relies on high quality data. However, the location and extent of 
resources within Europe is poorly understood for most CRM in most countries; 
which also illustrates the lack of specific CRM policies. This is due in large part to the 
limited availability of high quality geoscience data focused on CRMs in much of 
Europe. Consequently, there has not been sufficient CRM-focused exploration in the 
EU and this is the first essential stage in the value chain for all minerals. Additional 
geoscience research is required to provide a better understanding of regional 
geology, ore deposit genesis, mineralogy and deposit models to support exploration 
(and in this respect, sufficient policy support is needed). Without exploration there 
can be no identification of mineral resources or reserves and protection via land 
use plannung, and therefore, no production of the mineral raw materials upon which 
the European industry depends  

Taking into account that CRM recycling is still at the technical cradle stage, the vast 
majority of ‘green energy’ metals must be provided by mining and ore processing in 
order to satisfy the current demand. Therefore, efforts need to be taken to 
promote their primary production at the same time developing the recycling 
efficiency and other substitutions. An efficient and safe waste management should 
be done by improving its transportation and tailings management, preventing any 
environmental contamination, and reusing waste as possible. Here a more global-
push may be needed; now, only after Vale´s 2nd disastrous fatal accident in 
Brumadinho, did the ICCM react and decided to co-convene a mine tailings storage 
facilities review and create an international standard115. Something similar (of an 
international initiative, e.g. led by ICMM) would be welcome to push for the recover 
of mining waste from TSF facilities. In this respect, waste should be always considered 
as a potential secondary resource. Mining should aim to recover all valuable metals 
and minimize waste. This calls for a concerted MP action i.e. considering appropriate 
primary/secondary CRM policies at the same time. 

A transition to circular economy requires: better knowledge of waste flows and 
collaboration throughout value chain; Eco-design facilitating dismantling, collection 
and separation; New processes for improving recovery and recycling; standardisation 

115 Cp. https://www.icmm.com/en-gb/news/2019/international-standard-for-tailings-dams; 
https://www.icmm.com/en-gb/news/2019/tailings-review
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+ certification of procedures for waste management / treatment facilities; 
development of policies on Member State level and of incentives facilitating 
adoptions of standards for recycling and recovery. The establishment of sustainable 
and efficient CRM value chains will also make a policy challenge for related current 
and future socio-economic, such as job creation, and environmental issues and 
activities, such as the transformation towards low-emission transport and the 
production and storage of electricity from renewable energy sources.  

Finally, taking into account that CRM recycling is still at the technical cradle stage, the 
vast majority of CRM efforts need to be taken to promote their primary 
production in order to satisfy current demand at the same time developing 
recycling efficiency and substitutions.  

 Encourage exploration activities and opening of new mines in EU28 for 
decreasing the import dependency, but needs to be linked to new circular 
value chains 

 Extraction of CRMs from by-products / mineral-based waste will play main role 
in CRM supply 

 Secure risk capital for CRM exploration/extraction/processing – EU-companies 
need governmental support 

 Establishment of efficient CRM value chains based on national minerals 
strategies (job creation, + transformation towards low-emission production). 
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