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With all the recent publicity in the global and Ukrainian media and society surrounding Ukraine’s
potential opportunities to establish cooperation with Western countries in the field of joint
extraction and processing of the minerals the Ukrainian subsoil has been so loudly proclaimed
to contain in large quantities, this undoubtedly important topic has been reduced to nothing but
hype, leading to a thoughtless and counterproductive mixing of concepts, terminology, general
characteristics, and specific indicators.

As a result, the Ukrainian society and state institutions involved in shaping mainstream foreign
and domestic politics and making decisions on strategy and investment have found themselves
in an abnormal situation where available information regarding said minerals ranges from
‘Hetman Polubotko’s gold finally found in Ukraine’ to ‘everything was stolen long ago’.

It is in this context that a professional and reasoned assessment of the real prospects for
integrating Ukraine’s mineral resource base into the production cycle of partner countries
becomes particularly relevant.

It becomes even more relevant against the background of European countries’ urgent need to
intensify their own military production due to the escalating military confrontation, the absolute
dominance of the BRICS countries (primarily China, South Africa and Russia) in terms of
resources and processing of critical materials, and the existence and constant increase in China’s
restrictions on the export of critical materials to NATO countries.

This review is an attempt to analyse Ukraine’s real potential in several sectors of critical raw
materials, based on a study of field-specific publications, with the aim of formulating preliminary
conclusions as to the prospects for a further, more detailed study.

This analysis is intended for interested organisations and communities of managers and experts
as a preliminary material for assessing the actual state of certain sectors of the Ukrainian critical
materials industry, its development prospects, competitiveness, possible speed, volume, and
quality of critical materials supply to global markets, if necessary.
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In view of the extensive media coverage of the organisation of the prospective cooperation in
the development of deposits of certain Ukrainian raw materials, some terminology requires
clarification and correction, as the widely circulated phrase ‘rare-earth metals’ is largely
amateurish and has nothing to do with Ukraine’s actual capabilities in this area.

According to leading Ukrainian geological scientists, the estimate of USD 14.8 trillion of Ukrainian
mineral resources published in the media is exorbitantly high, and the USD 500 billion profit from
Ukrainian minerals, as declared by US President Donald Trump, is unrealistic. [1]

One of the most competent experts in Ukraine’s mineral resource base (MRB), former head of
the State Geological Service of Ukraine for many years, D.S. Hurskyi, defined strategically
important minerals for the country’s economy as raw materials that ensure growth in the gross
domestic product, foreign currency earnings, state budget revenues, and economic and defence
security. He proposed the following division of strategically important minerals into four

categories:

e A: minerals in this category are intensively mined in Ukraine, have significant proven reserves,
and provide state budget revenues (iron, manganese, titanium, magnesium, gas, oil, condensate,
coalbed methane, coal);

e B: these are extracted in limited quantities, their explored reserves are small or depleted, with
new deposits being insufficiently explored, but there is a great need for them (aluminium, nickel,
cobalt, uranium, potassium salts, sulphur, carbonate raw materials for the sugar industry,
kaolinite);

e C: deposits of these minerals are available in Ukraine, their reserves, including significant ones,
have been explored, but raw materials are extracted in limited volumes or not at all (lithium, rare
earths, gold, silver, flux limestone, bentonite clay);

e D: this category comprises deposits in Ukraine, which are not being developed and sufficiently
studied, but may become strategically important for the country’s economy in the near future
(chromium, copper, lead, zinc, tantalum and niobium, tin, tungsten, molybdenum, zirconium and
hafnium, PGMs, phosphorites, apatite, barite, glauconite, fluorite, high-alumina raw materials
(sillimanite, kyanite/disthene, andalusite), gemstone raw materials (amber, topaz, beryl), and
man-made raw materials). [2]

An expert assessment of the investment attractiveness of the mineral resources of the Ukrainian
MRB based on the developed methods is extremely relevant for making preliminary decisions on
determining the prospects of these areas.

One should also bear in mind that disastrous tectonic shifts have occurred since 2014, affecting
the geography and volumes of critical materials available for development in Ukraine, which,
once analysed, must radically change the existing stereotypical attitude of foreign institutions
who largely view Ukrainian mineral deposits as an inexhaustible cache of valuable raw
materials.
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The areas richest in minerals (zirconium, titanium, lithium, manganese) in Donetsk Oblast and
the Azov Sea region are under Russian occupation, and a significant part of the critical materials
deposits controlled by Ukraine are in close proximity to the line of contact and therefore in danger
of being seized or shelled. In addition, over the past 10-15 years, Ukraine has issued a significant
number of permits for the exploration and development of critical materials (lithium, beryllium,
titanium, graphite, etc.) to a number of private commercial entities. Ukraine’s only technological
source of titanium metal production (ZTMC) has been shut down with unclear prospects for
resumption of operations.

Already operational, UMCC and Demurinskyi OMPP were considered attractive options for a
rapid ‘here-and-now’ launch of joint critical materials mining programmes (titanium, zirconium,
hafnium), but they were sold to non-core foreign entities.

The mining licences issued to the current miners covered light sandy soils, while the State of
Ukraine retained the incomparably more difficult and expensive to develop primary (country
rock) deposits.

A significant part of the critical materials declared as available (scandium, niobium, hafnium,
tantalum, vanadium, rare-earth minerals) do not form separate deposits due to their geological
characteristics, but are extracted exclusively as associated substances.

In addition, the latest list of European critical minerals (2023) specifically emphasises that they do
not include titanium ores in general (which are indeed present in significant quantities in Ukraine),
but rather titanium metal, which drastically reduces Ukraine’s potential in this area. [3]

As these factors significantly limit the areas of research within the framework of this review, the
authors decided to focus their study on the following four critical materials: scandium,
vanadium, germanium, and titanium metal, which are included in the list of critical
materials according to the EU classification. These materials have potential for future
development, and their deposits are currently owned by the state and are located on the
territory controlled by Ukraine.
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7.1. Prerequisites for the EU assessment of critical materials

The problem of critical raw materials is of particular importance for the European Union (EU)
countries, which are, on the one hand, mostly high-tech countries, and on the other hand,
countries whose mineral resource base has been depleted over many years of development. [4]

The EU economy needs critical raw materials to ensure the stable functioning and active
development of a wide range of technologies in strategic sectors, such as renewable energy,
digital technology, aerospace and defence, especially in light of the growing risks of armed
conflicts and the dominance of the China-Russia tandem in the raw materials sector.

The EU Critical Raw Materials (CRM) assessment was launched as the first step of the EU Raw
Materials Initiative (RMI) back in 2008. [5]

This EU policy envisaged a strategy to diversify the supply of non-energy raw materials for
industrial value chains and the well-being of society in the EU. Supply diversification refers to
reducing dependence in all dimensions by sourcing primary raw materials from the EU and
third countries, increasing the supply of secondary raw materials through resource efficiency
and circular economy, and finding alternatives to scarce raw materials.

It is the professional opinion of the authors of this review that significant detrimental
changes in the recent global political situation, the real prospect of Russian aggression
against the EU, and the growing possibility of the United States refusing to defend
European countries from aggression necessitate a radical change of the declared goals
of the EU’s critical materials policy, to be made as soon as possible. Instead of the vague
and tolerant formulations such as “creating value and welfare for society” that are
acceptable in peacetime, it would be more appropriate to focus on the need to create
competitive chains that would ensure productional, technological, and economic
independence and military security of the EU.

One of RMI’s priority actions was to create a list of critical raw materials at the EU level. The first
such list was published in 2011 and has been updated every three years since.

One of RMI’s priority actions was to create a list of critical raw materials at the EU level. The first
such list was published in 2011 and has been updated every three years since.

The Conference on the Future of Europe also recommended that the EU reduce its dependence
on other countries for CRM supplies. Against this backdrop, the President of the European
Commission announced a new legislative proposal in her State of the Union speech in 2022. She
proposed to adopt a new European law on critical raw materials that would identify, in
particular, strategic projects across the value chain and create strategic reserves where supplies
are at risk.

SCIENCE PARK
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The procedure for identifying raw materials as critical is quite complex. For instance, 14 CRMs
out of 41 candidate raw materials were identified in the first assessment in 2011, 20 out of 54
candidates were identified in 2014, 27 out of 78 in 2017, and 30 out of 83 candidates in 2020.

Figure 1 shows the distribution of the main CRM suppliers to the EU in 2023.
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Fig. 1 LARGEST SUPPLIERS OF CRM TO THE EU with shares for each country. [3]

The 2023 assessment covered 87 selected individual materials, yielding 70 candidate source
materials: 67 individual materials and 3 grouped materials, including ten individual heavy (HREE)
and five light (LREE) rare-earth elements and five platinum group metals (PGMs). Five new
materials were assessed, including neon, krypton, xenon, roundwood, and titanium metal
(instead of common titanium).

As a result of the technical assessment in 2023, 34 types of raw materials out of 70
candidates were included in the CRM list (Table 1), which were used as a basis for
determining the list of critical elements for this study. [3]
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2023 CRITICAL RAW MATERIALS (Strategic Raw Materials in italics)

aluminiun / bauxite cokind coal lithium phosphorus
antimony feldspar LREE scandium
arsenic fluorspar magnesium silicon metal
baryte gallium magnanese strontium
beryllium germanium natural graphite tantalum
bismuth hafnium niobium titanium metal
boron / borate helium PGM tungsten
cobalt HREE phosphate rock vanadium
copper* nickel*

* Copper and Nikel do not meet the CRM thresholds, but are included as SRMs.

Table 1. Aggregate list of critically and strategically important raw materials in the EU as of 2023.

A significant addition to the 2023 CRM list is the clarification regarding titanium (highlighted in
red). Itis emphasised that this refers to titanium metal (including titanium sponge), while titanium
concentrates used to produce chemical titanium dioxide are not included in the CRM list. Copper
and nickel (highlighted in green) do not meet the CRM thresholds, but are listed as SRMs.

7.2. EU law on critical raw materials

After the crash tests of the global and European industry as a result of the COVID-19 pandemic
and the Russian invasion of Ukraine, which led to numerous supply chain disruptions, the issue
of a systematic solution to the problem at the level of European legislation arose.

Adopted on 11 April 2024, the Critical Raw Materials Act (CRMA) [6] came into force on 23
May 2024, aiming to increase the resilience of the critical minerals supply chains to the EU and
reduce dependence on third countries for the critical raw materials necessary for the green
transition. [6] It was proposed by the European Commission as part of the Green Deal Industrial
Plan.

The CRMA aims to strengthen the EU’s internal capacity for critical raw materials across the
value chain, reduce strategic dependence on individual suppliers, improve the EU’s ability to
monitor and mitigate the risks of disruptions in the supply of critical raw materials, and promote
circularity and environmental sustainability.

The CRMA focuses on three key strategies to increase the independence of the EU’s raw
materials supply chain:

= extraction within the EU,
* increasing processing capacity in the EU,

= promoting recycling in the EU.

7.2. EU law on critical raw materials 13 ~ \ ’ :IBIE$$EDCH
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It sets the following targets for annual consumption of raw materials in the EU:

1. An increase in domestic capacity. It is planned to guarantee the following by 2030: at
least 10% of annual consumption will be covered by EU mining capacities; at least 40%
by EU processing capacities; at least 25% by EU recycling capacities.

2. Diversification of EU imports of strategic raw materials. By 2030, the EU’s annual
consumption of each strategic raw material at any relevant stage of the value chain must
not depend on imports from a single third country by more than 65%.

3. Improving the EU’s capacity to monitor and mitigate the supply risk of critical raw
materials.

4. Ensuring the free movement of critical raw materials and products containing them on
the EU market, while improving their circularity and sustainability to ensure greater
environmental protection.

To achieve these objectives, the CRMA offers two tools: strategic projects and strategic
partnerships.

Projects aimed at expanding capacity in the production of strategic raw materials (creation of
mines, processing plants, or waste treatment plants) can qualify for the status of a Strategic
Project. Strategic Projects can also be developed either in the EU or in third countries, bringing
benefits to both the EU and its partners.

Projects outside the EU must meet high environmental and social standards and create
significant benefits for emerging or developing countries (stimulating their economic
development, enhancing technological capabilities, promoting knowledge transfer and capacity
building, supporting the development of local industry, promoting sustainable growth, improving
the overall quality of life, etc.). Since Strategic Projects are considered to be socially beneficial,
they are permitted to override certain EU environmental regulations.

While the CRMA does not introduce new financial resources, recognising a project as a strategic
one confirms its feasibility and can facilitate access to both private and public funding. In
addition, the CRMA contains a mechanism for advising project initiators on financing, including
projects outside the EU through initiatives such as the Global Gateway. Upstream projects will
receive permits within 27 months, while downstream projects will receive permits within 15
months.

Strategic Partnerships with resource-rich third countries aim to diversify the EU’s sources of
raw materials and integrate them into the raw materials value chain.

Through the Critical Raw Materials Council, EU Member States and the European Commission
will coordinate discussions and the priorities of third countries in partnerships, define the content
of partnerships, and evaluate the effectiveness of existing partnerships. To date, the EU has
signed partnership agreements with several countries, including Argentina, Canada, Chile,
Greenland, the Democratic Republic of the Congo, Greenland, Kazakhstan, Namibia, Norway,
Rwanda, Ukraine, Uzbekistan, and Zambia. Negotiations with others are underway.
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The European Commission is tasked with monitoring the risks to the supply of critical raw
materials and developing mitigation strategies, such as encouraging the creation of
strategic stockpiles and diversifying supply sources. Key elements of this effort include
conducting stress tests on each strategic raw material at least once every three years and
establishing benchmarks for safe levels of strategic stockpiles of these materials within the
EU.

In addition to the monitoring function, the European Commission is also tasked with
establishing and managing a common procurement mechanism for both processed and
unprocessed strategic raw materials. This initiative is aimed at aggregating demand from EU
buyers and obtaining competitive offers from suppliers, ensuring stable pricing and security of
supply of strategic raw materials in the EU.

EU Member States play a key role under these new rules. They are required to report to the
European Commission in several areas, which involves monitoring the activities of key market
operators in the critical raw materials supply chain, reporting any new or existing major
projects in the field of critical raw materials, and providing information on the cyclicity
of critical raw materials and stockpiles of strategic raw materials. In addition, EU Member
States must immediately inform the European Commission of any events that could potentially
interfere with the regular activities of key market operators within the supply chain of critical raw
materials.

Strategic Projects can be financed through various channels, including private financing
instruments and EU funding programmes. For projects outside the EU, support can be
provided by the European Fund for Sustainable Development Plus (EFSD+) under the Global
Gateway initiative. Research and innovation programmes under the Horizon Europe
Programme also continue to support critical raw materials projects. [7]

The utilisation of the tools laid down in the EU Critical Raw Materials Act may facilitate
the advancement of research in the field of Critical Materials.
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