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Abstract. For many years mineral raw materials were the missing link in the
climate debate. A significant number of critical and strategic minerals (CSM) in
continuously increasing quantities will be needed to achieve the global econo-
my's need to become free of hydrocarbons. CSMs are utilized in the production
of semiconductors, wind turbines, photovoltaics, and lithium batteries, which are
employed to store and transfer renewable energy. Nonetheless, the EU depends
75-100% on imports for the majority of CSMs. Additionally, a lot of CSMs are
produced and processed in a single nation or region, which puts their geopolitical
supply and accessibility at risk. The goal of the Critical Raw Materials Act
(CRMA) is to increase Europe's progressive autonomy in CSMs and long-term
self-sufficiency. Recycling does not currently generate a substantial amount of
resources for several of the CSMs. Europe's geology and metallogenic evolution
have considerably favoured the fruitful use of its own CSM resources, which
turns out to be the main factor enabling the continent to become resilient, self-
sufficient, self-sustaining, and sustainable. Europe will have to establish its chan-
nels and means of obtaining the necessary amounts of resources due to China's
geopolitical dominance, use of corporate partnerships, collaboration agreements,
and investments made globally regarding the exploitation of other nations' CSMs.
The predominant targets for the EU are to develop new mineral supply chains,
become less dependent on China, and strengthen key technology value chains,
including processing, refining, and metallurgy facilities.

Keywords: Critical and strategic minerals, European economic geology, Geo-
political shifts

1. Background

The imperative for a hydrocarbon-free global economy will require a large number
of mineral raw materials in steadily growing amounts [1]. It is therefore important to
know which and in what quantities they are needed to understand and assess the impli-
cations of insufficient access or their inadequacy for the European, and therefore the
Greek, economy. During the last twelve years, the "criticality assessment" at the Euro-
pean level aimed to identify those mineral raw materials that are generally evaluated to
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be at risk of mineral inaccessibility and insufficiency, and to be of great technical, eco-
nomic, and social importance for several key value chains [2]. For these reasons, they
were considered to be critical and strategic minerals (CSM) in terms of meeting and
targeting the needs of new challenging technologies.
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baryte beryllium bor/borate
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feldspar gallium germanium
natural graphite hafnium helium
rare earth elements: silicon metal cobalt

HREE and LREE
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magnesium manganese nickel*
niobium platinum group metals: scandium
PGM
strontium tantalum titanium
vanadium bismuth tungsten
*=Strategic but not critical raw material Synthetic graphite*

Fig. 1: The EU has listed 34 minerals and metals as critical and/or of strategic importance for
European society and welfare. Copper and nickel are only strategic. Recently, aluminium and
synthetic graphite were added to the strategic ones (Source: Geological Survey of Sweden)

Strategic and critical mineral raw materials (Fig. 1) are the foundation upon which
modern technology is built [3] from photovoltaics to semiconductors, wind turbines,
and lithium batteries to transport and store the renewable energy produced. In addition
to lithium, batteries also need cobalt, graphite, nickel, and manganese, while the elec-
trification of cars requires neodymium magnets, which also use other rare earth ele-
ments (REE), such as dysprosium and praseodymium, but also increased use of copper,
zinc, and lead (Fig. 2, 4, 5), which together with nickel are of special ore geological
interest for Greece. CSMs are also essential in the digital technology and electronics
industry. Simply put, there can be no energy and digital transition, and no scale-up in
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the use of e-mobility, without CSMs, which is why the resilience of the relevant value
and supply chains are increasingly a priority for most advanced economies [2, 4, 6].
Recent reports by the International Energy Agency [7] and the World Bank indicate
that global production of cobalt, lithium, and graphite needs to increase by 500% in the
coming decades to enable the transition to a green and digital economy [8]. For exam-
ple, the EU would need up to 18 times more lithium and 5 times more cobalt by 2030,
and almost 60 times more lithium and 15 times more cobalt by 2050, to cope with the
increase in electric vehicle battery production, and 10 times more REE for permanent
magnets [1].
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New forecasts report that magnet rare earth oxide demand

will increase at a compound annual growth rate of 9.7%. The

value of global magnet rare earth oxide consumption will rise
https://metals.miningwithprinciples.com/infrastructure- five-fold by 2030, from 2.54-billion € this year to 13.35-billion
industry-and-innovation/infrastructure/ € at the end of the decade.

Fig. 2: An electric car produced in Europe contains on average 141 kg of mineral raw materi-
als, compared to just 44 kg in a conventional car. Corresponding quantities of aluminium are
283 kg and 169 kg, respectively, whereas an electric car also requires 2 kg of REE
(Source: ICMM).

2. China's geopolitical dominance

The above forecasts are seen as alarming if it is considered that the EU depends by
75 to 100% on imports for most of the CSMs. It also happens that the production and
processing of many CSMs is geographically controlled, making their geopolitical ac-
cess and supply vulnerable, which is accompanied by a series of social, economic, en-
vironmental, and other risks. Therefore, some CSMs, along with their related value
chains, largely tend to be productively monopolized by specific regions of the planet,
sometimes by just one country. For example, about 60% of the world’s cobalt comes
from the Democratic Republic of the Congo (Fig. 3). In terms of REE, China mines
nearly 60% of the raw materials, supplies 85% of related processed/metallurgical prod-
ucts, and domestically consumes nearly 70% of global production.
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Fig. 3: Map of global CSM production according to the current European list
(Source: Geological Survey of Sweden/9)

Many of the countries that mine CSMs choose China as a strategic trading partner
since the majority of these countries lack an integrated operation of pertinent key
technological value chains which results in the industrial production of neodymium
magnets or lithium batteries, among other products that contribute to electrification
(Fig. 4). It is clear that contrary to the strategies of the USA and the Soviet Union after
the Second World War and until about 1990, which connected their technological
research, almost exclusively with the military industry, China chose to invest its
technological development in consolidating its geopolitical dominance and position in
the global economy.

However, given that the planned battery factories in Europe are expected to start
production within the next 12 to 36 months, the continuation of these trade routes may
create obstacles to the supply of certain metals, notably lithium, and cobalt, which may
cause a slowdown in the production of lithium batteries.
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Fig. 4: The map shows today's battery mineral routes, which, while mined in Chile, Australia,
Congo, the USA, Finland, South Africa, and others (red), end up in China, where industrial
lithium battery production takes place (green) (Joule, 2017/42).

3. EU critical raw materials act

The Critical Raw Materials Act (CRMA) [11, 12, 13, 14] will become the political
and strategic tool, but also the operational platform, that will seek to promote and ac-
complish the implementation of the European Green Deal [16, 17], the new industrial
strategy [18, 19] the implementation plan of the European Innovation Partnership on
Raw Materials [19], EU strategies around the energy transition, the circular economy
and the resource-efficient intra-European mineral exploitation [20, 21, 22, 23], with the
primary objective of achieving a climate-neutral Europe. The recent approval of the
CRMA Regulation by the European Parliament [24, 25] will trigger a series of actions,
decisions, and practices that are expected to lead to ensuring access to and supply of
the increased amounts of CSMs that the European industry will need to achieve a green
economy. This regulatory and "potential” legislative initiative is very timely and nec-
essary in the formulation of a policy for the mining of the European CSM raw materials,
which will contribute to the creation of investment interest in the direction of dynamic
ore deposits exploitation of relevant primary [26, 27] and secondary (e.g. mining waste)
[28] resources, including those that may result from the recycling of end-of-life (EoL)
products, such as batteries, magnets, but also electronic waste in general.

The main targets and benchmarks of the CRMA until 2030 are (Fig. 5):
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European Critical Raw Materials Act
2030 benchmarks for strategic raw materials:
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Fig. 5: The first tripartite political decision by the European Commission, the European Coun-
cil, and the European Parliament that the EU needs to secure the supply of CSMs and the do-
mestic implementation of related strategic value chains (Source: European Commission).

. At least 10% of the annual CSM consumption comes from European deposits.

The reliable, unimpeded, and immediate production of intra-European CSMs is a
key condition for technological innovation, green industry, and sustainable develop-
ment. The problem with insufficient and incomplete CSM mining and production in
Europe is neither geological nor metallurgical. Europe's ability to become self-suffi-
cient, self-sustaining, resilient, and sustainable, based on productive exploitation of its
own CSM deposits, is greatly favored by its geology and metallogenetic evolution.
Economic geological and mineral exploration technologies about [29] CSM deposits
must be further developed to have reliable techno-economic approaches, but also rele-
vant estimates for exploitation potential. The national Geological Survey agencies and
institutes of the member states have largely re-examined the economic geology of the
CSM systems with the aim of more justified and updated ore assessment. Comprehen-
sive economic geological data are now available that 'map’ lithium [21] and rare earth
mineralisation occurrences in various regions of Europe.

. At least 40% of processed CSMs are produced within the EU.

Increasing Europe's long-term self-sufficiency and gradual autonomy in CSMs, as
well as developing sustainable beneficiation and metallurgical downstream technolo-
gies, are a prerequisite for the integrated operation of resilient strategic value chains for
the energy transition in Europe.

o At least 15% of the annual demand in CSMs should come from recycling.

Most CSMs are found primarily as minor components associated with base metal
sulfide and oxide deposits (e.g., copper, lead, zinc, nickel, aluminium, and iron). With
mining, production focused overtime on the extraction and processing of base metal
minerals, any accompanying CSM concentrations ended up in the various types of min-
ing wastes, such as waste rocks, processing tailings, and metallurgical residues. The
historical mining wastes, as they are more broadly called, together mainly with the EoL
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products (electronic, electrical, batteries, and others), make up secondary raw material
resources that through their recycling can potentially lead to the recovery of the CSMs
they respectively contain. The EU is at the forefront of the circular economy and has
already increased the value of non-mining secondary sources, namely end-of-life con-
sumer products such as waste electronic and electrical waste. In this case, access to
environmentally friendly and economically viable recycling technologies and methods
is crucial. For example, more than 50% of some metals, such as iron, zinc, or platinum,
are recycled and contribute more than 25% of consumer needs in the EU. However, for
CSMs needed in renewable energy technologies or high-tech applications, such as REE,
lithium, gallium, or indium, the recovery rate from secondary sources is below 1% and
thus contributes only very little (Fig. 6) to cover the rapidly growing demand. Even if
they were to become more efficient, by 2050 recycling alone would not be able to close
the large gap that exists today between the future demand and supply of CSMs.

End-of-life recycling input rate (EOL-RIR) [%]
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Fig. 6: Some of the CSMs, such as lithium and REE, have recovery rates
that are currently sub-1 % [31].

o Less than 65% dependence of each CSM on one country.

CSMs have been the missing link in the climate debate for many years. It is now
clear that the EU's climate targets cannot be achieved without them. More specifically,
any disruptions to the access and adequacy of CSMs have implications for ensuring the
energy transition and the achievement of climate goals. Addressing the growing de-
mand for strategic and critical mineral raw materials requires diligence inside the EU,
as well as international cooperation, in matters of exploring new ore mineral sources
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and resource potential. The reliable, unimpeded, and immediate production of intra-
European CSMs is a key condition for technological innovation, green industry, and
sustainable development.

3 Strengthening the resilience of strategic value chains for more effective im-
plementation of the energy and digital transition.

CSM value chains differ from their supply chains. A CSM value chain is the set of
activities that add value at each stage and step of their production cycle, thus improving
relative competitiveness. The value chains for CSM include upstream exploration, pro-
specting and mining, midstream processing (concentration, metallurgy), and down-
stream industrial manufacturing and recycling, with environmental restoration foreseen
in each case, at the post-closure stage of the mining cycle. Unfortunately, in Europe
today there are limited possibilities for the sustainable and holistic operation of CSM
value chains, especially those characterized as strategic for the technologies that sup-
port the energy transition, such as, for example, the lithium battery and neodymium
magnet value chains (Fig. 7). To create competitive and autonomous value chains in
the EU, all the production stages and steps included in them need to operate at a Euro-
pean level. That is, to mine CSMs, produce the required metallurgical products, and
manufacture the batteries and magnets within Europe, with the final end-users being
the industrial ecosystems of e-mobility, wind turbines, photovoltaics, and digital tech-
nology. Such a development creates further dynamic conditions for additional eco-
nomic growth and employment.

Upstream Midstream Downstream

Li-battery |jthijum, Cobalt
dih ™ Graphite, Nickel,
Wﬁ Manganese,

————! Vanadium

Neodymium,
Dysprosium,
Copper,

4l Aluminium,
Magnesium

Fig. 7: The mineral value chain spans from upstream geological exploration and mining, mid-
stream processing, and refining, to downstream manufacturing (2).

. Reduction of bureaucracy, and simplification and acceleration of licensing
procedures.

The rapidly growing demand for mineral raw materials has also increased the need
to update mining policy, as well as research and innovation projects. The CRMA Reg-
ulation aims to drastically reduce licensing time, and the Member States will ensure
that the licensing process related to such projects becomes faster. The question is how
EU countries will respond to this in practice.
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. Development of alternative materials and more environmentally friendly min-
ing and production methods.

The Raw Materials Supply Group (RMSG, an expert group including Member States
representatives, regional authorities, industry associations, civil society, social partners,
and research organisations) and the European Commission have developed and agreed
upon a set of voluntary, non-mandatory EU principles for sustainable raw materials
[33]. This will serve to create a common European understanding of best practices in
the processing and responsible extraction of CSMs [30] in Europe in terms of social,
environmental, and economic commitments and applications, and to set a trajectory
toward the UN Sustainable Development Goals (SDG/Sustainable Development Goals)
[34]. The achievement of many of the goals is highly dependent on relevant activities
and uses of CSMs.

o Channeling strategic partnerships between the EU and third countries to en-
sure sustainable and resilient CSM supply chains.

The CRMA aims to pave the way for long-term partnerships, with knowledge and
technology transfer, training, and skills development for new jobs with better working
conditions and income, as well as mining and processing according to better ecological
standards in the partner countries from which Europe will be able to access and import
some of the CSMs needed.

4.  “Critical” need for highly capital- and resource-intensive
mineral exploration.

Increasing the degree of self-sufficiency in CSM supply from 2-3% to 10% in the
EU by 2030 means a 300—40% increase in domestic production in 7 years, which is
about the time it takes on average to get a permit in place. This means that massive
efforts and an increase in investment in exploration to at least an equivalent degree are
required if we are to even come close to that degree of self-sufficiency. It also follows
that we need to apply innovative and sustainable approaches, using breakthrough
technologies, to improve economic efficiency and obtain information that could not be
obtained by conventional methods.

4.1  Exploration as part of Economic Geology

The EU exploration and mineral industry needs to have access to harmonized
knowledge-based mineral data and information for both primary (Fig. 8) and secondary
mineral resources. With this data currently becoming more available and the innovative
research carried out by the Geological Surveys of Europe, there is a better
understanding today of the geological setting of CSM systems. Moreover, CSM-fitting
exploration technologies and methods (e.g., 3D models integrating geology,
geophysics, and geochemistry), have been developed and applied in recent years, which
also consider the challenges of brownfield and/or greenfield exploration targets, e.g.,
the location of deeper-seated ore bodies, and re-mining historical wastes in the case of
brownfield exploration. Knowledge about the implementation of the UNFC resource
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classification system is improving at a rapid rate and is now a dominant priority for the
mining authorities and industry in Europe. A full-scale economic geological approach
also includes beneficiation testing, suggesting possible processing technology options,
and considering the CRMA target that by 2030, 40% of the EU’s annual consumption
of each CSM, should be refined within the Union. In each case, the mineral exploration
activity is completed by considering the possible options of open-pit and/or
underground mining and drawing up a pre-feasibility study.

Mineral exploration efforts targeting CSMs must consider the fact that most of them
are directly linked to known sulfide and oxide ore deposits. Examples of CSM found
associated with known mineral systems are Co with Ni and Cu ores (Fig. 9); Ga, Ge,
In, and Sb with base metal sulfides; Platinum Group Metals with Cr, Ni, and Cu; Ga,
REE, and Sc with Al deposits; W, Nb, In, and Ta with Sn; and REE with P-minerals.
Exploration activities in such cases might be a matter of (i) a feasibility study when it
comes to active mines, addressing the volume, grades, and recovery rate of potentially
associated CSMs, or (ii) brownfield, often deep, exploration of historical mining fields
[Fig. 10], including mining wastes, this time prospecting also for exploitable CSM
concentrations (Fig. 11). About this, it is appropriate to mention that brownfield
exploration is less expensive, more time-efficient, provides better conditions for
permitting, benefits the environment, and might be considered more socially
acceptable. As we also deal with historical, currently abandoned mining fields, any
stockpiled mining waste makes a secondary mineral resource and a new mineral deposit
target.
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Fig.8: The Geological Surveys of Europe provide regularly updated information on CSMs.
EGDI is EuroGeoSurveys’ European Geological Data Infrastructure
(Source: EGDI/EuroGeoSurveys).
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Fig. 9: Potentially exploitable cobalt concentrations in Europe are mainly associated with mag-
matic nickel sulfide mineral systems in Finland and with lateritic Ni deposits in Greece and
other West Balkan countries (Source: FRAME/GeoERA project).
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Fig. 11: The potential of recycled CSMs refers to three secondary "feedstock" sources: (1) min-
ing waste, (2) industrial waste, and (3) EoL products. Waste rocks and processing tailings as a
potential secondary source for CSMs also need to be further explored (2, 4).

5. European initiatives for geopolitical balance and the gradual
autonomy of CSMs

As it follows from the CRMA, the implementation of a multidimensional search
strategy for new supply markets for CSMs is a dynamic European objective. For exam-
ple, with the significant CSM reserves that they have and sustainably and responsibly
mine, countries such as Canada and Australia can be safe and reliable CSM production
partners and related value-added products for global markets, including the EU. Im-
proving the holistic and resource-efficient exploitation of CSMs is part of the action
plan for the circular economy and the current EU directive on mining waste. In addition,
the directive provides for compliance with specific terms for both the minimization and
recycling of mining waste. The EU considers that the implementation of circularity
through the strengthening of recycling will have a significant contribution to the geo-
political balance and will strengthen the strategic autonomy of CSMs. All new mining
and mineral production projects should, from the very beginning, be designed based on
the circular economy and the holistic recovery of main and by-products within the loop
of the same production cycle before they are sent to waste.

Given China's geopolitical dominance and the extent of corporate partnerships,
collaborations, and investments that it has launched (Fig. 4) around the world about the
exploitation of other countries' CSMs, Europe will be tasked with finding its roads and
ways of accessing the resources it needs. In fact, at a time when the Russian invasion
of Ukraine is ongoing, a difficult geopolitical reality has become even more difficult
since some of the minerals that are today characterised as strategic and critical for the
EU are mined from the Russian and Ukrainian bedrock basements [16]. Russia, for
example, produces 8% of the world's nickel, 23% of vanadium, 41% of palladium, 5%
of cobalt, 4% of copper, and 6% of aluminium, while Ukraine mines 3% of the world's
iron ore and is respectively the eighth largest producer of manganese. It also produces
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smaller amounts of other CSMs, such as titanium, graphite, and silicon, and mines
zircon and uranium.

Faced with these particularly difficult and determined geopolitical conditions, which
have been "largely" shaped and controlled by China, the EU, as well as other countries
dealing with problems of access to CSMs, are undertaking dynamic initiatives to build
stronger partnerships at the global level, based on trust, openness, and mutual benefit.
On its behalf, the EU has recently concluded trade agreements with Chile, while
upcoming agreements are underway with Indonesia and other countries (Fig. 12), which
will help support sustainable and resilient supply chains. The goal is to create a global
gathering for CSMs with trusted partners who also wish to develop their own CSM
value chains as well as related CSM industries. Closer and more diversified commercial
ties and partnerships will help the EU to reduce dependencies, which currently exist
mainly from China, but also any weaknesses that this entails. What is required for the
EU is to secure the CSMs, which are of fundamental importance for its competitiveness,
focusing on its aim to be a pioneer in the green industries of the future.

More broadly, globally, the US, Canada, and Australia are collaborating on CSM
exploration and resource characterization and classification [35]. Japan and the US have
signed an agreement that is expected to create strong and sustainable CSM value and
supply chains in cooperation with other countries as well [36]. Particularly dynamic
and important is the international Mineral Security Partnership (MSP) initiative, which
involves the cooperation of 13 countries and the EU to promote and implement public
and private investments in responsible mineral security value and supply chains
worldwide. This partnership aims to accelerate the development of diverse and
sustainable CSM supply and value chains but also to support diplomatically and
economically related strategic projects through government and industry collaboration.
The 13 participating partners include Australia, Canada, Finland, France, Germany,
India, Italy, Japan, Norway, the Republic of Korea, Sweden, the United Kingdom, the
United States, and the European Union (represented by the European Commission]
[37].

The EU and other countries that rely on CSM imports must act quickly and
effectively to reduce their dependence primarily on China, which currently
geopolitically dominates CSM supply and value chains globally. If nothing else, to
diversify today's trade "routes" to their advantage. A typical example of the influence
that China continues to have on global CSM markets is its recent decision to restrict
exports of gallium and germanium [38, 39, 40]. So given that China produces about
80% of the world's gallium (primary gallium production in China is a by-product of
bauxite or zinc processing) and about 60% of the germanium, and the fact that the two
elements are used in a large range of applications and products, including
semiconductors, computer chips, and photovoltaics, their zero export in August had
major implications for the respective EU, Japanese, and US industries. For example, as
far as Japan is concerned, about 40% of its gallium supply depends on China. Also,
China's announcement of limited exports in early July led to a nearly 20% increase in
the price of gallium in the US and Europe.

So, the answer to the question, of whether the EU and other affected countries will
succeed in working together to remove or better reduce their dependence on China, is
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difficult for the moment to give concretely and clearly when it comes mainly to the time
it will take.
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Fig. 12: EU Strategic Partnerships to Secure CSM Supply Chains and thereby Strengthen the
Resilience of Domestic Value Chains (Source: European Commission).

5.1 CSM availability challenging EU 2030 goals

There are growing global and EU concerns regarding CSM availability, considering
that.

e  Mineral intensity issues about Green Deal targets to be achieved by 2030, e.g.,
cutting greenhouse gas emissions by at least 55%.

e The EU estimates that the penetration of electric cars amounts to 7-8 million per
year. This means that by 2030, more battery and magnet minerals will be needed
in terms of large quantities of manganese, lithium, cobalt, graphite, rare earths,
nickel, and copper if car manufacturers are to hit their very ambitious production
targets.

e Lithium demand has risen very strongly in the last few years, and it is expected to
go higher, especially as the planned battery giga factories appear to be coming
online in the next 12 to 36 months.

e By 2030, demand for graphite is expected to reach 4 m.t. per year, with 75% going
to lithium battery anodes. A shortfall of around 780,000 tons per year is estimated
by 2030. Most of the graphite comes from China.

e According to CRMA, by 2030, 10% of the Union’s consumption of strategic
mineral raw materials should be mined in the EU.

e 2030 is only seven years away. Just about 10 years or so is the amount of time it
takes to bring a new mine into production. Consider also that almost 1% of mineral
occurrences found will become mines.

So, the central question is: where will all these battery and magnet minerals need to
come from? Will the EU manage to reach the 10% target? Because, certainly, the CSM
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of batteries and magnets is not enough to ensure the increasing production of wind
energy and electric cars.

6. EU’s economic geology sets the spot for exploitable resources
in CSMs

e  Europe’s opportunity to become self-sufficient, resilient, and sustainable in critical
and strategic mineral supply from its resources is strongly favoured by its
geological setting and metallogenetic evolution.

e  Predictive mapping, along with updated geological knowledge and improved
mineral intelligence, results in areas of high regional-scale exploration potential to
enable targeting prospective mineral resources of REE, lithium, cobalt, graphite,
and nickel in Europe. Sweden, Norway, and Finland have undertaken joint efforts
to provide a common approach and assessment on raising the exploration and
resource potential of battery and magnet minerals in the Fennoscandian mineral
belt.

e EU Member States (MS) should promote national and/or transboundary CSM
exploration, focusing on brownfield areas with the twofold target of exploring
deeper-seated orebodies and historical mining wastes.

e Recycling alone is not yet sufficient to meet the EU’s and the world’s current
growth in demand for mineral raw materials. However, it constitutes a potential
exploration target, considering the CRMA target that by 2030, 15% of the EU’s
annual consumption of each CSM should come from recycling.

e The fast-growing demand for mineral raw materials has also raised the need for
policy updates and innovation. For example, it will take at least 10—15 years before
the Swedish company LKAB can begin mining and delivering REE products to the
market.

e The CRMA aims at reducing the permitting time drastically, as MS ensures that
the permit-granting process related to such projects will get faster. The question is,
how will MS respond to this?

e Strategic projects addressing CSM will be identified and financed by the EC,
together with a European Critical Raw Materials Board that is about to be
established. It has been drafted that “private investment alone is not sufficient” and
that the effective roll-out of projects along the CRM value chains may require
public support (so-called state aid).
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7. Concluding remarks

Upon these particularly difficult geopolitical conditions, which have been "largely"
shaped and controlled by China, the EU is facing CSM access problems, and apart from
relying on its own CSM resources, is undertaking dynamic initiatives to build stronger
partnerships at the global level, based on trust, openness, and mutual benefit. In this
respect, the EU has recently concluded trade agreements with Chile, Argentina, Canada,
Greenland, Ukraine, Kazakhstan, DRC, Zambia, and Namibia while upcoming
agreements are underway with Norway, Indonesia, Australia, and other countries,
which will help support sustainable and resilient supply chains. The goal is to create a
global gathering for CSM, with trusted partners who also wish to develop their own
CSM value chains as well as related CSM industries. With closer and more diversified
commercial routes and partnerships, designed to reduce dependencies, which currently
exist mainly from China (42), this will help to reduce any weaknesses and risks that
these dependencies entail. What is required for the EU is to secure the CSMs, which
are of fundamental importance for its competitiveness, focusing on its aim to be a
pioneer in the green industries of the future. At the same time, the improvement of the
holistic and resource-efficient exploitation of CSM is part of the action plan for the
circular economy. The EU considers that the implementation of circularity through the
strengthening of recycling will have a significant contribution to the geopolitical
balance and will strengthen the strategic autonomy of CSM. All new mining and
mineral production projects should, from the very beginning, be designed based on the
circular economy and the holistic exploitation of main and by-products.
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