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GLOSSORY  

EGS EuroGeoSurveys 

EIP-RM European Innovation Partnership on Raw Materials; EU FP7 

EIT European Institute of Innovation and Technology 

EODI European Ore Deposits Initiative 

ERA-MIN European Network on the industrial handling of raw materials for the EU industries; 
EC-FP7 

ERA-NET European Research Areas; EU FP7 

ETI European Transparency Initiative – European Commission 

ETP SMR European Technology Platform on Sustainable Mineral Resources EU FP7 

FP7 EU Seventh Framework Programme 

GEUS Geological Survey of Denmark and Greenland 

H2020 Horizon 2020 (EU Framework Programme, Research and Innovation) 

HREE Heavy Rare Earth Elements 

KIC Knowledge and Innovation Community 

JRC Joint Research Centre; European Commission 

JTI Joint Technology Initiatives; EU FP7 

LREE Light Rare Earth Elements 

NMP Nanosciences, nanotechnologies, materials and new production technologies; EU 
FP7 

PPP Public Private Partnership; EU FP7 

REE Rare Earth Elements  

RMI Raw Materials Initiative– DG Enterprise & Industry; EU FP7 

SME Small and medium enterprises 
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INTRODUCTION 

The conference, Critical minerals for the clean energy and high technology industries 2012 and beyond 
– the EU perspective, was held by the Geological Survey of Denmark & Greenland (GEUS), 
Copenhagen, on May 21, 2012. The conference was organized by GEUS, EuroGeoSurveys, the 
European Technology Platform on Sustainable Mineral Resources (ETP SMR), and the Confederation 
of Danish Industries (DI), under the auspices of the Danish EU presidency. The aim was to focus on the 
importance of access to raw materials, and supply in Europe, and to facilitate a discussion addressing 
supply restrictions and their solutions. It was the wish of the organizers to create an opportunity for 
exchange of knowledge, experiences, views, and ideas, and to discuss reasons for criticality, i.e. 
geological, political and economic factors in mineral access, and to address and understand variability, 
mechanisms and predictions for industry demand of certain critical elements, some of which are 
essential in the development of any modern society. 

Invitations for the conference were circulated to senior policy- and decision makers, researchers, 
representatives from the extractive minerals industry, representatives from the raw materials consuming 
industry, representatives from the emerging technologies sector, academia, and special interest 
groups,. A total of 138 individuals were registered for the conference. 

The conference was organized in three sessions: 

Session 1 – Demands and criticalities: Setting the stage having policymakers and socio-economic 
experts put the current raw materials awareness into perspective. Why do we need minerals and what 
are the predictions, both globally and in the EU, on demand increase and future needs, and what are 
the predictions? 

Session 2 – The mineral potential - supply and dynamics: Discussions on the geological availability 
of mineral resources, in a European context, and discussions on the potential impact from recycling and 
substitution. 

Session 3 – Raw materials demand – views of the industry: addressing the perspective of the 
emerging industries, focusing on the impact of supply restrictions and predictions on market evolution. 

Panel discussions - and a wrap-up presentation about the importance of education and 
communication: All chairs of the conference concluded the meeting by summarizing the ‘take-home-
messages’ of each session, followed by open discussion and proposed conclusions of the meeting. 
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CONFERENCE AGENDA 

Opening: 

Chair: Dr. Flemming.G. Christiansen, Deputy Director, GEUS 

• Welcome: Dr. Johnny Fredericia, Director General, GEUS 
• Opening speech: Mr. Martin Lidegaard, Minister of, Climate, Energy & Building, Denmark 
• Opening speech: Mr. Antti Peltomäki, Deputy Director General, DG Enterprise and Industry, 

European Commission 

Session 1: Demands and criticalities 

Chair: Dr. Slavko Solar, Mineral Resources Expert Group, EuroGeoSurveys 

• Dr. Pär Weihed: Minerals as building blocks for the development of any society 
• Dr. Andrew Bloodworth: The global dynamics on the critical minerals: What is so special about 

these materials? 
• Mr. Paul Anciaux: Critical minerals – the EU perspective: past, present and future global outlook 
• Professor Magnus Ericsson: Geopolitics – the future role of China: Debunking the myths 

Session 2: The mineral potential – supply and dynamics 

Chair: Dr. Pär Weihed, Luleå Technical University, ETP SMR 

• Dr. Jack Lifton: The global REE mining –projects in the pipeline and the perspective 
• Dr. Rognvald Boyd: The EU potential critical minerals resource 
• Dr. Karen Hanghøj: The Greenland potential contribution of critical minerals to EU 
• Dr. Arnold Tukker: The importance of recycling critical minerals 

Session 3: Raw materials demand – views of the industry 

Chair: Mr. Milan Grohol, DG Research and Innovation-  Industrial Technologies, European 
Commission, 

• Mr. Milan Grohol: EU initiatives downstream in the mineral value chain 
• Mr. Henrik Ørskov Pedersen: The pump industry: Raw materials demand in a ten years 

perspective. 
• Mr. Marius Baader: The automotive industry: Current issues and future challenges 
• Mr. Klaus Hieronymi: The role of critical minerals in the office equipment industry 

 

Session 4: Education & communication – and panel discussion 

Chair: Dr. Karen. Hanghøj, GEUS 

• Dr. Nick Arndt: The importance of geology and mineral deposit education and collaboration in 
Europe. 

Panel members: 
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Dr. Nick Arndt, University of Grenoble 

Dr. Andrew Bloodworth, British Geological Survey 

Dr. Flemming G. Christiansen, GEUS 

Mr. Nis Christensen, Confederation of Danish Industry 

Mr. Milan Grohol, DG Research and Innovation - Industrial Technologies, European Commission 

Dr. Pär Weihed, Luleå Technical University, ETP SMR 
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OPENING SPEECHES 

Speech by Dr. Johnny Fredericia, Director General, GEUS 

Distinguished guests, ladies and gentlemen. 

On behalf the organizers - GEUS, EuroGeoSurveys, The European Technology Platform on 
Sustainable Mineral Resource and The Confederation of Danish Industry - it is a great pleasure for me 
to welcome all of you to this conference. 

The conference presents a wide range of issues related to the entire value chain of critical minerals, 
from where we find them, to how, why and where we use them.  

In particular a warm welcome to the Danish Minister of Energy, Climate & Building, Mr. Martin 
Lidegaard. We are very pleased that you during your very busy Chairmanship have made time for the 
opening of this event. A sustainable society is a society which can transform its energy use to 
sustainable energy - a task which is very high on your and the chairmanship agenda.  

But to be able to transform to renewable energy sources a number of minerals are needed. I hope this 
conference will shed light on the connection from mines to windmills. 

I will also express a warm welcome to Deputy Director General Mr. Antti Peltomäki from the European 
Commission, who have been so kind to take time to open this conference with a talk presenting the 
overall political aspects of the raw materials supply situation in Europe and the overall EU strategy. 

Access to a wide range of mineral raw materials is essential to sustain and develop any society. If the 
supply is restricted for just one of these raw materials it may have a serious impact on the entire 
society.  

The European Union is aware of this risk – and has worked on identifying the most critical minerals; A 
process born in the EU Raw Materials Initiative and developed through the work that has followed this 
initiative. The same efforts are undertaken in some of the individual EU Member States, in North 
America, South America, and Asia – with the aim of avoiding a raw material supply crisis. Despite these 
efforts – the shortage of some of the critical minerals - in particular the rare earth elements - is more 
and more often in the headlines. Some of the stories about mineral resources are based on 
misconceptions and the headlines cover the range from ignorance to panic. Even the term Critical 
Minerals itself is frequently misinterpreted in the media. However, many of us gathered here – know 
that the story about critical minerals is very complex - very dynamic and with many variables. It appears 
that there is a strong need for dissemination of fact-based information – and there is a strong need for 
corporation among ALL stakeholders in the value chain, as well as corporation with governments - and 
NGO – stakeholders. We need to communicate better and to come up with sustainable solutions to 
some of these complicated problems. 

It is with this background, GEUS, EuroGeoSurveys, The European Technology Platform on Sustainable 
Mineral Resources, and The Federation of Danish Industry, has invited policy- and decision makers, 
government institutions, and representatives from the raw materials producing and consuming 
industries to participate in this important discussion. Not a discussion amongst a small group of 
specialists – but a  broad and open discussion with representatives from the entire value chain, 
enabling us to better appreciate some of the complexity and especially how to overcome the 
constraints. 
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It is my hope that this meeting will contribute to 

(1) Create awareness and understanding about the current mineral raw materials situation and the 
dynamics that control it.  

(2) Identify strategies, actions and needs along the entire value chain, from discovery and 
extraction of raw materials, through refining, manufacturing and recycling.  

(3) Promote the upcoming European Innovation Partnership on Raw Materials. 

I wish you all a fruitful meeting. 

 

Speech by Mr. Martin Lidegaard, Minister of Climate-, Energy- and Building, Denmark 

I'm delighted to be here at this centre of hard rock knowledge. I was invited to talk of the EU perspective 
on the clean technology development in the light of critical minerals. This subject is certainly not found 
on the easy reads shelf - It is complex stuff: 

I recently read that a firm is planning to mine metals from asteroids and bring them back to earth. At 
first it sounded like something in a James Cameron picture, but the people doing the deed seem both 
willing and able; actually they already shot seven tourists into orbit. Now they are going for raw 
materials. The importance of raw materials is nothing new. Minerals have been an important part of our 
society since the time of prehistoric man. Early humans carved tools out of quartz and pottery made of 
various clays was an important currency.   

What’s new is the vast scope of the race for resources. As Gandhi once put it as he compares the 
Indian development to the Western: “If our entire nation took to similar economic exploitation, it would 
strip of the world bare like locusts”. Today the global population has exceeded 7 billion and by 2050 that 
number is projected to increase to 9 billion. A booming global middle class demanding cars, city breaks 
and designer labels will surely increase the pressure even further on practically every natural resource 
on the globe. Just to give you a few illustrative figures; since the turn of the century commodity prices 
have risen by almost 150%. And the price of steel is expected to rise by another 80% before 2030. No 
matter how we look at it the writing on the wall spells roaring resource crisis calling for no less than a 
resource revolution. 

And there is another road to travel. A large majority in the Danish Parliament recently agreed to kick 
start our journey to a carbon free energy sector by 2050. This is an important part of our national 
answer to solve the crisis we’re in. Obviously a national angle to the global crisis is a too narrow scope 
to get us where we want to go. We need to look beyond national borders and include at least all of 
Europe and the rest of the world in our vision. Why? Well, because in the global green race the 
strategic significance of raw materials can only be underestimated. Think about it. 

Today the access to raw material determines a country’s wealth and global influence. Countries that do 
not have access to energy, materials and water run the risk of losing out on economic growth. And no 
doubt, countries that take the lead in the development of clean energy will only have the lead in the 
future global economy if they can combine their effort with energy efficiency. Indeed large quantities of 
rare metals are needed to make photovoltaic panels, rare earth magnets are needed for wind 
generators just as fuel cells and high-capacity batteries are required to build hybrid and electric 
vehicles. That means a growing demand for selenium, zinc and lithium to mention a few. 
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Today most industrialized nations are almost entirely dependent on foreign sources for those vital 
metals. Obviously, the road away from oil and natural gas won’t be a sustainable one if we just exhaust 
other vital materials along the way or endanger security of supply. Our goal is to create a positive green 
chain reaction. Not a new missing link. So how do we approach the food-water-energy nexus? 

Let me give you three examples: First we’re working on an Effective Raw Materials Strategy for Europe. 
Secondly, we need public-private partnerships to strengthen efforts on both national and international 
level. Finally, we need innovation along the entire value chain: exploration, mining, processing, 
recycling and substitution. 

New sources of these critical metals are needed, as well as new methods for extracting the rare 
elements from different kinds of rocks. I’m told that extraction methods are not yet well established and 
that’s why we need to develop new methods to secure a sustainable way forward. This is where you 
come in ladies and gentlemen. Your skills, your knowledge and your work is paramount for success. 
Green growth requires high-tech solutions, knowledge and supply of critical minerals. Just as enabling 
resource efficiency must go hand in hand with securing supply of the necessary materials. 

Saying it will be a piece of cake would be lying. The truth is; This endeavour will be hard work. But I 
might as well add: Unarguable necessary to meet the world’s need for food, materials, water and 
energy. 

I began by telling you of people trying to get minerals from outer space. I don’t know if you’re aware that 
the dream of a green transition is often compared to Kennedy’s “man on the moon” program. Our goal 
of the green transition has the same potency: Very ambitious, unbelievably difficult, but not impossible. 
Kennedy once said: “I believe the times demand invention, innovation, imagination, decision”. I say: 
let’s not just aim for the moon. Let’s reach for the stars. 

Thank you. 

 

Political initiatives in the EU on raw materials 

Speech by Mr. Antti Peltomäki, Deputy Director General, DG Enterprise and Industry 

Honourable Minister Martin Lidegaard, 

Director-General of the Geological Survey of Denmark and Greenland [Dr. Johnny Fredericia], 

Ladies and Gentlemen, 

First of all, I would like to thank the Danish Presidency and the organisers for convening this conference 
on critical minerals. The issue of sustainable access to raw materials in Europe is one of the European 
Commission's priorities and I am delighted to speak to you about the Raw Materials Initiative and its 
achievements. It is crucial to note how important raw materials are for Europe's industry and society. As 
you are well aware, the EU is highly dependent on imports of many important raw materials. Key 
economic sectors such as automotive, aerospace and chemical require a secure and stable flow of raw 
materials. The dependence of European industry on raw materials is not disputed and the presence of 
so many industry representatives only confirms this fact. With this dependence on raw materials, the 
challenge we face is that its supply is increasingly coming under pressure. Demand for raw materials is 
increasing not only in Europe but around the globe. This is due to several factors. Firstly, the need for 
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emerging technologies and the raw materials for their production is a global phenomenon. Secondly, 
additional pressure comes from the economic growth of emerging economies pursuing industrial 
strategies that aim to protect their resource base and generate advantages for their downstream 
industries. This has for example been apparent in the increasing number of export restrictions. 

Due to its high dependency on imports, Europe is particularly vulnerable. This evolution may lead to 
supply bottlenecks and shortages in the future. In turn this could negatively affect the EU's 
competitiveness and even jeopardise our ability to develop the new technologies we need, for example, 
to fight climate change. To address these challenges the European Commission adopted its Raw 
Materials Strategy in 2008, and further reinforced it in 2011. With this coherent approach aimed at 
ensuring fair, undistorted and sustainable access to raw materials, the Commission proposed to 
concentrate actions on three pillars which represent three different sources of supply: 

1. Ensuring the fair and sustainable supply of raw materials from international markets;  

2. Fostering sustainable supply within the EU; 

3. Boosting resource efficiency and promoting recycling. 

This strategy was endorsed by the Council in its Conclusions of May 2011. The Commission also 
received the broad support of the EP which adopted a comprehensive Resolution last September. The 
increasing number of national raw materials strategies that have been or are now being developed, 
such as in Germany, Finland, France, Sweden, and the Netherlands shows that countries also believe 
in the need to plan ahead. We welcome this development and appreciate their complementarity with the 
EU's strategy. So where do we stand with the implementation of the Raw Materials Strategy. I will first 
turn to critical raw materials – the subject of today's conference. Fourteen raw materials were identified 
as critical in a report issued by the Commission in 2010. Under what criteria was a material considered 
critical? Criticality is a concept based on several risk factors. Essentially if a material displays a high 
importance to the economic value chain and a high vulnerability to possible supply constraints it is 
considered to be critical. These are materials that are produced in only a few countries in the world 
which are not always marked by great political and economic stability. Or it could be difficult to 
substitute or has a low recycling rate. Rare earths elements, for example, can be considered 
particularly critical in view of these factors. The list of critical raw materials is an important tool for the 
Commission to raise awareness and determine priority actions. For example, the Commission has 
opened up funding opportunities under the 7th Framework Programme for Research and Development 
for projects on the substitution of rare earth elements and platinum group metals. 

Criticality is a dynamic concept, which means that we need to regularly revise the list of critical raw 
materials. In the course of this year technical work will start with the aim of having a revised list by the 
end of 2013. As it is a dynamic concept, we also need to refrain from limiting our various policy actions 
exclusively to a list of critical materials. My colleague Paul Anciaux will provide you with a presentation 
of our work on criticality and the forthcoming review of the critical raw materials list later this morning. 

Let me now turn to the first pillar of the raw materials strategy: ensuring fair and sustainable supply of 
raw materials from global markets. In relation to the First pillar – access to raw materials on global 
markets – the EU has been developing a raw materials diplomacy, which involves reaching out to third 
countries through partnerships and dialogues. For instance, in November 2011 the European 
Commission reinforced its co-operation with the US - in the context of the Transatlantic Economic 
Council - on raw materials. This covers areas such as recycling, resource efficiency and research and 

http://ec.europa.eu/enterprise/policies/raw-materials/international-aspects/index_en.htm
http://ec.europa.eu/enterprise/policies/raw-materials/sustainable-supply/index_en.htm
http://ec.europa.eu/enterprise/policies/raw-materials/resource-efficiency-recycling/index_en.htm
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development. Moving further south towards Latin America, Vice-President Tajani signed a 
memorandum in 2011 with both the governments of Chile and Uruguay with the aim of initiating a raw 
materials dialogue to complement our on-going dialogue with Brazil. We are conscious that we should 
also explore opportunities for co-operation closer, to our borders – from Copenhagen's perspective 
even closer due to Denmark's special ties with Greenland. The host of today's conference is the 
Geological Survey of Denmark and Greenland. Recent talks with the Government of Greenland on 
future co-operation on raw materials are aimed at establishing a fully-fledged co-operation with 
Europe's closest resource-rich neighbour which may significantly contribute to strengthening the 
sustainability of the supply of raw materials for European industry. A workshop organised between our 
services identified concrete areas for co-operation, ranging from social and environmental impacts of 
mining to geological co-operation. Vice-President Tajani will visit Greenland in only two weeks’ time (16 
June) and will sign a letter of intent on establishing a dialogue on raw materials within the broader EU-
Greenland Partnership. Greenland and its vast raw materials potential is a crucial partner to the security 
of Europe's supply. In order to use this potential to its best and to the benefit of the economy and local 
society in an environmentally sound and sustainable manner, the interdisciplinary experience and 
expertise of the various European Geological Surveys will be required. Therefore, the role of European 
Geological services and particularly of GEUS will be crucial if this co-operation is to bring the expected 
results. 

The EU’s development policy also has an important role to play in building win-win situations for 
developing countries and the EU in the area of raw materials. The EU and the African Union 
established a co-operation on raw materials in the framework of the Africa-EU Joint Strategy. This 
cooperation is based on three priority areas identified in an Action Plan. These are governance, 
investment & infrastructure and geological knowledge & skills. In this context, the high-level political 
conference on EU-Africa partnership in raw materials that took place in January 2012 demonstrated not 
only the importance given by our African partners to this co-operation, but also the high expectations of 
making optimal use of our development policy instruments to achieve our goals. The Commission 
understands the crucial role good governance plays for using natural resources as an engine of growth 
for Africa and a sustainable supply source for Europe. It is strongly involved in efforts to increase 
transparency of payments in the extractive sector, and it actively supports the Extractive Industries 
Transparency Initiative (EITI). Last October the Commission also adopted amendments to the 
“Accounting” and “Transparency” Directives with the aim of introducing requirements on the disclosure 
of information on payments to governments at country and project level. The Commission is also further 
reinforcing its trade strategy. We will continue to tackle barriers that prevent the sustainable supply of 
raw materials, preferably through dialogue, but using dispute settlement where justified. For example 
the outcome of the WTO case last January, which clearly concluded that Chinese export restrictions on 
a series of raw materials are in breach of WTO rules.  Recently the EU launched a second challenge of 
China's export restrictions on raw materials including rare earths. The European Commission is also 
addressing issues such as export restrictions and investment in on-going and future bilateral and 
multilateral frameworks. Building on recent bilateral agreements, namely the EU-Chile and EU-Korea 
Free Trade Agreements, both of which include provisions on fair access to goods including raw 
materials (elimination of export duties), the EU will endeavour to include such provisions in future trade 
agreements.  

When it comes to sustainability and raw materials, we need to think globally but also act locally. This 
means that we should also foster supplies from our European sources. The Second pillar of our Raw 
Materials Strategy focuses on enhancing the potential for mining within the EU. In spite of Europe's 
potential for raw materials, many barriers to mining and materials management exist, including some of 
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an administrative nature. These need to be overcome. While this is an area which falls largely within the 
competence of Member States, the Commission is working together with Member States and other 
stakeholders to exchange best practices. One example of this collaborative work was the report on the 
exchange of best practice in minerals policy, land use planning, permitting and geological networking, 
delivered in June 2010. Member States, research organisations, geological surveys and numerous 
companies actively contributed to this report. We are now building on this work and taking it a step 
further. In co-operation with Member States, the Commission is assessing the feasibility of developing a 
mechanism to monitor actions by Members States in this area, including the development of indicators. 
We will provide a set of indicators in May, based on discussions with Member States and taking into 
account comments by the industry. 

Very often deposits are located in a very delicate environment with sensitive ecosystems which require 
particular care. In Europe those places are often in or nearby Natura 2000 sites. Guidance on how 
extraction and the protection of sensitive ecosystems can take place is provided in the Guidelines on 
Non-Energy Extractive Industry and Natura 2000, published in 2010. It underlines that there is no 
automatic exclusion of sustainable mining projects in or near Natura 2000 areas. A wide variety of 
excellent examples of how quarrying and open cast mining can bring added value to biodiversity have 
been provided by mining and quarrying companies. However, in order to be able to make the right 
decisions, we also need the right knowledge available concerning our own resources – knowledge that 
is easily accessible and transparent, not only for national, regional and local authorities, but also 
companies and other stakeholders. The co-operation with Greenland, which I have already mentioned, 
is one step in this direction. 

Research projects such as ProMine have already made a good impact on the geological knowledge 
base and provide some additional information on Europe's primary raw materials potential. Moreover, 
projects like EuroGeoSource illustrate the efforts that are being made to provide harmonised spatial 
geological and geographical data sets. The type of information provided by the above initiatives is all 
the more important because land use planning and strategic planning for long term decisions – such as 
investments in mining and the efforts needed to complete the permitting process – rely on the quality 
and availability of data. 

Until now, I have focussed on sustainable 'primary' mining in Europe and overseas. But we also need to 
improve the potential for secondary or 'urban mining' of recycled raw materials. This is exactly the aim 
of the Third pillar of the Raw Materials Strategy, where the Commission is promoting recycling and 
increased resource efficiency as a means to ease the EU's dependence on primary raw materials, 
reduce import dependency, and improve the environmental balance. Hence, the EU’s urban mines and 
mining waste should be seen as a significant indigenous source of minerals and metals for European 
industry. One of the many hurdles to recycling lies in the absence of the conditions needed for recycling 
markets to develop. One of these missing elements relates to the lack of legal certainty for defining 
when reprocessed waste can be reclassified as a product. The Commission, under the 2008 Waste 
Framework Directive, has been developing what are known as 'End-of-Waste' criteria for specific waste 
streams. Another hurdle to recycling is the fact that although rules are in place to control waste 
shipment, a large proportion of our waste is illegally exported to non-OECD countries where treatment 
often results in damage to the environment and a permanent loss of material. To tackle this, the 
Commission has proposed amendments to the WEEE Directive (waste from electrical and electronic 
equipment) setting tough criteria for export of this waste. However, further action is required to enforce 
existing rules. The Raw Materials Communication of February 2011 outlined a number of proposals 
targeted at preventing illegal exports and ensuring that treatment facilities dealing with EU waste meet 
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acceptable standards. In this context we are currently exploring the feasibility of applying a global 
certification scheme for recycling facilities to the export of waste streams.  

To do all this, we need to improve the technologies we have at our disposal. In many cases cost 
effective technologies for the recycling and recovery of certain materials do not exist yet or are not in 
mainstream use. We therefore need greater innovation in the sector so that recycling and recovery can 
better compete with other sources. To avoid disposal we need to look at innovative ways in which we 
can treat waste – including aggregates waste – as a resource. Last year the Commission also adopted 
the Roadmap to a Resource Efficient Europe. Although there are many aspects of the Raw Materials 
Strategy which lie outside this resource efficiency flagship (e.g. trade, development issues) and while 
there are many 'resources' which go beyond raw materials (such as food), the overlap between the two 
areas is considerable. In fact, an area where the EU raw materials and resource efficiency strategies 
are particularly connected is innovation in the area of raw materials. While I gave the example of 
technical innovations in the recycling industry, innovation in raw materials can be a key driver for 
progress within each of the three pillars of the Raw Materials Strategy and should be applied across the 
entire value chain. Within the EU2020 Flagship on Innovation Union, the Commission is launching 
different partnerships covering various challenges of relevance for our societies. In this vein, on 29 
February 2012 the Commission adopted a Communication which proposes a European Innovation 
Partnership on raw materials along their entire value chain.  The Innovation Partnership aims to reduce 
Europe's import dependency on the raw materials that are critical to its industries, to strengthen 
interdisciplinarity and to foster common efforts. It will aim to provide Europe with enough flexibility and 
alternatives in the supply of important raw materials, whilst taking into account the importance of 
mitigating the negative environmental impacts of some materials during their life cycle. The Partnership 
will address all stages of the value chain, from exploration, extraction, via processing, to recovery and 
recycling as well as innovations in the area of substitution. The Innovation Partnership is not a funding 
instrument, but it will bring the different actors together to come up with appropriate technical and non-
technical solutions to bring innovations to market. Its objective will be to push Europe to the forefront in 
exploration, extraction, processing, recycling and substitution by 2020.  

Let me just be clear on this. It is not only about research. It is also about innovative approaches and 
solutions and bringing them to the market, and hence new business models too. In today's general 
economic context, it is key that these solutions and approaches contribute to providing jobs and growth 
for our society. That is why close co-operation between academia and companies is essential, and this 
is also what the Innovation Partnership will bring about by joining innovation efforts. I believe innovation 
based on research and education is the key to being competitive in a globalised world. Beyond the 
economic dimension, the Commission is fully aware that European action in this field is part of a bigger 
effort to respond to major societal challenges. This is the reason why the Commission has put forward 
raw materials as a societal challenge in its proposal on the future Research and Innovation Framework 
programme, Horizon 2020. The implementation of the Raw Materials Strategy and the European 
Innovation Partnership depends on the support from Member States and all involved stakeholders, with 
industry, research institutions and geological services joining forces. 

I open this conference today with the greatest pleasure. I believe it can bring us a step further in our 
joint effort to tackle the challenges related to the raw materials Europe's industry and society needs.  

Thank you for your attention. 
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SESSION 1 – DEMANDS AND CRITICALITIES 

Dr. Pär Weihed, in his presentation, introduced some statistic figures for the consumption by each 
European citizen (fig. 1), showing that during a lifetime each person consumes (or uses) more than 
1,700 tons metals and minerals, and Dr. Weihed emphasized that EU contributes only about 3% of the 
global production but consumes about 20-30% of the global mineral resources. Given a 2-3% annual 
increase in global consumption of metals and minerals, this deficit in Europe is likely to worsen. Dr. 
Weihed also addressed the issue that, on a global scale, the mineral exploration expenditures for gold 
and base metals (copper, lead, zinc) is 51% and 33% respectively, and that only 11% of exploration 
costs are aimed at ‘others’, hence less than 11% is spent on exploration for critical minerals (fig. 2). In 
2011 the money spent on exploration in Europe was approximately Euro 400 million, an all-time high, 
but this constitutes less than 3% of the global figure. Of the money spent on European exploration, 
Sweden, Finland, Norway, Greenland and Poland accounted for Euro 288 million. 

 

Fig 1: Life-time consumption of minerals and energy by each European citizen  



 

14 
 

 

 

 

Fig. 2: World exploration budgets. From Metals Economics Group 2011. 
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Fig. 3: Exploration investment/sq. km. Source: P. Christmann, 2009 

 

 

 

Fig. 4: There is a gap between the European domestic production and consumption of minerals. The situation after 2012 
has even worsened. Figure by Euromines 2012. 

 

Dr. Weihed also pointed to the outcome of the ProMine project, showing that, despite a reasonable 
mineral potential in EU, the exploration activities in Europe are inadequate for a sustainable balance 
between the domestic consumption and domestic production (Fig. 4) 
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The global, on-going search for new minerals to meet the increasing demand has led to the fact that the 
mining industry is challenged to explore for deeper seated mineral deposits and to find ways on how to 
mine low-grade deposits profitably.  

Dr. Andrew Bloodworth emphasized that the critical minerals, as opposed to the ‘industrial metals’ are 
characterized by (i) volumes produces are low; (ii) low aggregate value, and (iii) wide variety of metals 
used in a range of applications. The commercial structure also differs from the traditional metals 
organisation, currently dominated by SMEs with no existing source of revenue. Furthermore, funding of 
the projects requires proven business plans including project design and firm sales contracts. 
Additionally, this group of companies must demonstrate ability to produce consistent pilot plant output 
to precise customer specifications. In this respect the critical minerals projects resemble some of the 
challenges known from the industrial minerals industry. Therefore the critical minerals industry is still 
rather small and has not attracted the full attention of the mining community. 

Mr. Paul Anciaux presented some of the main EU initiatives over the past decade focusing critical 
minerals. The 2010 European Commission report on critical raw materials identifies fourteen critical 
minerals (fig.5). Mr. Anciaux explained that forty-one materials have been analysed and assessed for a 
ten years’ time horizon, considering both the economic importance as well as the supply risk of each of 
these materials. Similar assessments of metal requirements and potential bottlenecks are undertaken 
by various industrial sectors; Mr. Anciaux regarded it essential  that all sectors undertake this type of 
studies. 

 

Fig. 5: The EU critical minerals matrix (from 2010 EC report on critical materials)  
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On this basis EU has initiated a three pillar integrated strategy involving:  

- Awareness raising (the geopolitical screening pointed in particular to dysprosium, neodymium, 
tellurium, gallium, and indium representing metals with serious supply-chain bottlenecks). 

- Promotion of RTD and innovation (including the following initiatives: One Geology Europe, 
ProMine, ExPert, ImpactMin, EU-MINERS, EuroGeoSource, l’Mine, ERA-MINE, and the up-
coming Horizon2020) 

- Policy tools (including: (i) Monitor issues of critical raw materials to identify priority actions, and 
(ii) Policy actions not limited to critical raw materials exclusively), aiming at (a) reduced import 
dependency; (b) alternatives in supply; (c) pushing Europe to the forefront in raw materials 
sector; and (d) mitigate negative environmental impacts. 

Prof. Magnus Ericsson, from the Raw Materials Group, gave a brief run-down of the Chinese 
domestic demand for raw materials, in particular with respect to base metals and Chinas role the global 
mining sector. These years Asian countries experience fast growing GNP, which in turn is reflected in 
increased use of raw materials; hence Asia is consuming 67% of the global metal production (fig. 7). 
China, consequently, is boosting the domestic mining sector, but is only accountable for about 15% of 
the global metal mining (fig. 8). 

 

Fig. 7: Global metal use 2010; Asia is consuming 67%. Source: Raw Materials Group. 
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Fig. 8: Global metal mining 2010; China is accountable for 14.8%. Source: Raw Materials Group. 

The Chinese self sufficiency of copper, pig iron, aluminium and nickel range from about one fourth to 
one third; for zinc it is around three-quarters of the consumption.  In order to fill the demand Chinese 
groups are  in control of about twenty-six mines outside China, of which twelve and seven are situated 
in Australia and South America respectively; four Chinese mines are situated in Africa (2010); a rather 
similar pattern was shown for the Chinese foreign exploration projects (fig. 9).  

Prof. Ericsson concluded that neither of the myths that China is holding the world at ransom, and that 
China is taking over Africa can be substantiated; the fact is rather that China is the largest mining 
country in the world but with a low self-sufficiency ratio. It is the view of Prof. Ericsson, that REE’s are 
not a problem in this context, because they in value constitutes such a minor part of the overall mineral 
resource market– rather should the concern be focused on the Chinese import dependence of iron and 
base metals. 
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Fig. 9: Chinese foreign projects, of which base-metal projects dominate. Source: Raw Materials Group. 

 

SESSION 2 – SUPPLY AND DYNAMICS 

Dr. Jack Lifton in his presentation, Recent dynamics in the Rare Earth Sector, illustrated the dynamics 
in the minerals sector using copper as an example. Copper is an important metal, for which a declining 
demand is experienced due to emerging technologies. In comparison, the total REE demand is 
expected to increase from around 105.000 tonnes in 2011 to 160.000 tonnes in 2016. Despite the rapid 
increase, this will remain a minor commodity; if the demand changes for one REE, the dynamics affect 
all of them. For example, there is an increased demand for the heavy rare earths (HREE), which, in the 
future may lead to a surplus of the light rare earths (LREE), because they generally occur together with 
LREEs being by far the most abundant As per March 2012, REE were produced in China (Bayan Obo, 
Weishan, Ganzhou, Maonluping), India (Kerala), and Brazil (Buena Norte); USA (Mountain Pas) is 
starting up. About 35 REE, projects (publicly listed) have reached advanced states (fig. 10), and those 
which have good in-situ material grades, significant skew in REE distribution towards the CREO’s, well 
defined metallurgical flow sheets, and clear understanding of what the final products will be, have the 
best chance to turn into production. 
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Fig. 10: Present and future REE supply. Source: Technology Metals Research. 

Dr. Rognvald Boyd, provided an overview of the EU potential (exclusive Greenland) of the fourteen 
critical minerals resource, and showed that China is the lead exporter to EU of nine out of fourteen 
critical elements (fig. 11). Dr. Boyd also pointed to the fact that several of the EU-member states have 
mineral potentials for the critical minerals (fig. 12). However, in order to utilize these resources, better 
data on deposits, especially in relation to trace metals is needed, and historically known ore fields 
should be investigated to greater depths. Furthermore, some of the industrial minerals resources also 
carry a potential for critical minerals and should be targeted for further investigation. A particularly 
serious problem is caused by the fact that technology and markets change rapidly relative to the time 
scale for finding a minable deposit and getting it into production. 

 

Fig. 11. Leading primary producer countries for minerals/metals defined as critical (data for 2010). Source: BGS, 2011. 
(*): Statistics from USGS for metal production (Ga and Ge) and metal in concentrate (Nb and Ta). 
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Fig. 12: Potential in Europe for production of metals/minerals defined as critical. Source: NGU 

 

 

Fig. 13: The critical minerals potential in Greenland. X denotes critical now, + possible criticality in the future. Source: 
GEUS, 2012 
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Dr. Karen Hanghøj pointed to the critical minerals potential in Greenland, which may supplement the 
resource base of the EU. Greenland is known to be endowed with large resources of niobium, tantalum, 
PGEs, REEs, graphite, and flour – all of which are on the EU critical minerals list (fig. 13). 

Greenland hosts eight REE deposits of which two world class REE-resources are related to the alkaline 
Gardar Province in South Greenland. These two, Kvanefjeld (REE, Zn, U, F, Nb) and Kringlerne (REE, 
Zr, Nb, Ta), are under license and have reached fairly advanced state of exploration. PGE-deposits are 
known from Skærgården and Fiskenæsset in East- and Southwest Greenland respectively. Graphite 
occurrences and deposits are widespread (fig. 14), but very limited exploration has been undertaken for 
this commodity. 

The recycling aspects were highlighted by Professor Dr. Arnold Tukker, in his presentation Recycling 
of critical materials – relevance and bottlenecks. With a case on Magnets, and pointed to the fact that  
some of the critical minerals – e.g. REE – are not scarce, but investment in mining was not initiated 
timely, and recycling is just one of the means to improve the sustainability of the mineral resources. Dr. 
Tukker also pointed to the issues of price and technical changes as some of the challenges to 
implementing recycling successfully; building up a recycling infrastructure takes years. Some examples 
based on Nb-Fe-B-magnets were presented, indicating that magnet recycling at best will provide 10-
25% of future demand of Nd. Further complications may be caused by the fact that recycling of the 
magnets may take place outside the country in which the magnet was produced, and the country where 
recycling takes place may gain more than their demand, simply via the urban mining. Various EU 
projects on recycling have shown that magnet recycling pays out only at high REE prices or if the 
magnets are collected anyway.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 14. The graphite occurrence/deposits in Greenland. Source: 
GEUS 2012.  
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Dr. Tukker concluded that (i) a certain market protection seems inevitable to make recycling work; (ii) 
there is a need for a strategic intelligence on relative relevance of mining, recycling, substitution on 
different time horizons, which could lead to ‘mine to magnets’ business models, providing the mining 
companies with the leverage to secure supply timely. 

 

Session 3 – Raw materials demand – views of the industry 

Mr. Milan Grohol, EU Commission, presented some of the opportunities within the EU research and 
innovation, initiated for the support of the entire raw materials value chain, and introduced some of 
these programmes e.g.: 

- the European Technology Platform – Sustainable Mineral Resources (ETI-SMR);  
- the Raw Materials – Enterprise & Industry (RMI) (funding both the PROMINE and EXPERL); 

and  
- the EU2020+Innovation Europe in 2010+EIPs 

 

Fig. 15. The critical metals in strategic energy technologies. Source: EU energy trends to 2030 –Update 2009, DG 
Energy (2010) 

 

Mr. Grohol introduced some of the upcoming calls of potential interest for the critical minerals research 
and development, e.g.: 

- the FP7 Nanotechnologies Materials and New Production Technologies Work Programme on 
Raw Materials (FP7 NMP WP – Materials);  

- the Environment Work Programme; (i) and (ii) to be published in July 2012;  
- Joint Research Programme – Art. 185, provides a legal basis for the Union to participate in the 

joint implementation of national research programmes undertaken by several member states;  
- the European Innovation Partnership on Raw Materials (EIP), WP1 and 2;  
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- the European Knowledge and Innovation Community (KIC), Raw materials – sustainable 
exploration, extraction, processing and recycling; and  

- the ‘Horizon 2020’ includes Private Public Partnership programmes on sustainable process 
industries.  

Mr. Henrik Ørskov Pedersen, Technology Director, Grundfos, presented the industrial consumers 
view on the critical minerals. While pumps account for 10% of the world’s electricity consumption, a 
large part of this is wasted due to incorrect operation. Through energy optimization of pumps it is 
possible to save 4% of the world’s total energy consumption. Some new pumps manufactured of 
Grundfos have energy savings of up to 75% - and below the restrictive EuP-benchmark, which is partly 
due to optimized permanent REO-magnets motors; the magnets are manufactured by Grundfos in co-
operation with its subsidiary, Sintex. Grundfos was not particular concerned about availability of the 
REE, appreciating a short term fluctuation, but anticipate that long term prices would come down as a 
result of new mining projects. 

Mr. Marius Baader, the German Association of the Automotive Industry, showed that the Chinese 
demand for personal cars will increase from about 5.9 million cars (10% of world market) to about 23.3 
million (24% of world market) from 2008 to 2020 (fig. 16). Since 2003, the raw materials cost has 
increased remarkably, only shortly stopped by the financial crisis in 2008/2009. For a number of the 
metals (e.g. aluminium, copper, nickel, zinc, lead, tin – and the REE) China is not just the largest 
consumer but is also the biggest supplier. This has led to the fact that raw material prices are volatile 
and this is a big challenge for the automotive industry and has made purchase of raw materials a 
strategic issue. Several approaches have been initiated to overcome the supply constraints, e.g. (i) the 
industry driven “Rohstoffallianz” or “Alliance for Raw Materials”, as a strategy to secure raw material 
access for German industry; (ii) development of a Raw Material Strategy in Germany, with the aim to 
identify raw material issues of the industry and to develop inter-agency policy approaches to tackle 
those issues. Mr. Baader emphasized that political assistance is inadequate to solve the issue, and 
should therefore be supplemented by industries joint efforts - i.e. “Alliance for Raw Materials”. 

 

 

 

Fig. 16. The anticipated structural shift of the personal car demand. Source: Polk, VDA 
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Mr. Klaus Hieronymi, Hewlett Packard Europe, Middle East and Africa, presented the raw materials 
situation, viewed by an electronics producer, and focusing on the various aspects of the critical minerals 
issue which matter – and which do not – too many board-members and managers. The complex metal 
supply chain in the electronic industry was exemplified by gold from mine to the complete product (Fig. 
17). The raw materials cost in relation of total costs varies according to the actual product in the range 
from 1% to 15%, and thus is of limited concern to the management. The various cost ratios are shown 
in fig. 18. Given that most of the components and the products themselves are made in China, the 
geopolitical issues are in general of limited concern to the sector. Mr. Hieronymi, however expressed 
some concern for the long term prices, which are bound to increase as a result of trend in mining 
steadily lower grades, given the growing middle-class population stipulated to 5.5 Bio in 2039.  

 

  

 

 

 

 

 

 

 

 

Fig. 17. The metals in the electronic industry supply chain   
exemplified by gold. Source: Hewlett Packard. 

 

          

 

 

 

 

 

 

Fig. 18. Relative raw material costs in the electronic 
industry. Source: Hewlett Packard. 
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CONCLUSIONS AND WAY FORWARD 

As an introduction to the panel discussion, Professor Dr. Nick Arndt, Université de Grenoble and 
spokesperson for the EODI network, presented some views on “the importance of geology and mineral 
deposit education and collaboration in Europe”, stressing that a vacuum currently exists in ore deposits 
research in both private and public research centres and universities This is particularly serious as new 
large scale mines are likely to be discovered in the deeper underground, and successful discoveries 
rely on joint industry-academia research efforts, as has been the case for Olympic Dam, Australia, Oyu 
tolgoi, Mongolia, and submarine Cu-Au and REE deposits. Professor Arndt showed that some of the 
major EU member states, such as France and Italy, have no active mining industry at all, and some 
have very limited, despite the fact that mineral deposits have been discovered (fig. 19) here. By 
applying modern exploration methods it is possible to find new deposits in old mining areas – provided 
new investments are made, and the public perception of the metals industry is being addressed. The 
present instruments, i.e. ERA-MIN (and EIP, ETP-SMR), promoting all parts of the metals supply chain, 
including working groups on minerals research and on collaboration and education, and the EODI may 
prove useful. Professor Arndt stressed the importance to: (i) coordinate the now-scattered research 
undertaken in Europe; (ii) to encourage interaction between academia and industry; and (iii) to consider 
the establishment of a European Centre of Minerals Science Research. The goals can only be achieved 
provided coordinated academic-industry research at a European level is being established. 

                            
Fig. 19: Overview of the producing mines in Europe, showing that some of the major countries have only little or even no 
mining activities. Source: Arndt 2012 and BRGM 2008. 

 

The panel members, Dr. F. G. Christiansen, Dr. N. Arndt, Mr. N. H. Christensen, Dr. A. Bloodworth, Dr. 
P. Weihed, Mr. Milan Grohol, and the facilitator Dr. K. Hanghøj discussed,  
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Statements by the chairs on the most important issues of the day: 

- Dr. F.G. Christiansen: The importance of this meeting is reflected in the fact that high level 
politicians and decision makers have attended the meeting. The meeting has shown the 
complexity of the raw- materials issue and the need to work together. 

- Dr.  Bloodworth: Criticality depends on the point of view; The negative balance in EU may 
sometime lead to worries of the wrong thing. EU should be aware of what China is doing, but 
EU and China should find a way to work together – and not on their own. 

- Dr. Weihed: (i) On a Global scale EU consumes about 20% of the mineral resources, but 
contributes only with about 3%. (ii) Dr. Lifton made the important point, that primary resources 
are not the issue – but processing should be. (iii) Dr. Hanghøj and Dr. Boyd showed that EU 
possess big potentials for a number of the critical minerals.(iv) Dr. Tukker made is clear that it is 
possible to recycle but it is very much a price issue – if prices are low there will be no incentive 
to do so. 

- Mr. Grohol emphasized that prices for raw-materials have a big impact on manufactures, who 
are concerned for the long-term impact when prices are imposed on products. The automotive 
industry has made the issue of raw materials visible and deals with it in establishing the 
important Alliance für die Rohstoffe. 

- Dr. Hanghøj: The REE shortage outside China should not have been as surprise – we knew all 
these things - so predictions should have been possible. 

- Mr. Christensen: The Confederation of Danish Industry appreciates the need for a Danish 
mineral intelligence agency, to ensure that the adequate information on raw materials is 
disseminated to the industry. 

Questions and answers: 

Issues related to land-uses were raised by several participants: A. Bloodworth stated that we have 
to mine minerals where they occur - and operated responsibly – mining is not bad for land-uses, 
and suggested that it should be considered to pay compensations to accept mines, as it is done for 
power plants etc. Prof. Ericsson informed about a Swedish initiative, where the politicians have 
taken the initiative to formulate a regional minerals resources strategy. K. Hanghøj, stressed that 
concern about the local environment, is not just a European phenomenon, but of concern to people 
in all countries, and that this calls for sustainable and environmentally sound approaches in mining. 

Issues related to awareness: It was mentioned by one participant that the good example from 
Canada and Finland on public awareness should be followed in other countries. A Dutch student 
wanted to see a platform for government and industries for public acceptance of mining in Europe. 
N. Arndt agreed and said that the perception of mineral exploration and mining is almost always 
negative, and a platform should be set up to transmit the information to the public. Dr. Weihed 
agreed that the question is very relevant and the issue deserve much more attention. Dr. 
Bloodworth informed the meeting that such a platform has been established in the UK, the UK 
Minerals Forum. Dr. Boyd stressed that most politicians and the industry does not have a 
perception about which minerals are used and where they come from, and should be informed that 
“if you cannot grow it – you will have to dig it!”  Dr. Boyd suggested approaching the larger 
broadcasting groups to produce TV-features like e.g. Natures building Blocks.  

Issues related to mineral intelligence agencies: Several of the speakers emphasized the need for a 
European net-work of mineral intelligence activities. 
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PRESENTATIONS 

All presentations available on-line at: http://critical-minerals-2012.geus.dk/presentations/ 
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