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Scope of the Study

• Identify the state of the art of critical raw materials, qualifying their relevance within Italian 
industrial production and highlighting the possible criticalities connected to their supply from non-
European countries

• Outline the evolutionary scenarios for the supply of critical raw materials in the light of the renewed 
economic and geopolitical context by identifying risk factors and trends to be monitored

• Qualify the role of recycling of technological products as a strategic lever to reduce supply risks for 
Italy

• Lay the groundwork for an evolutionary vision for the country which enhances the recycling of 
technological products, indicating priorities and guidelines
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The methodological structure of the Study

The role of Italy within the circular economy paradigm and the evolutionary vision for the full enhancement of the 
contribution of WEEE and waste batteries and accumulators

4

The contribution that the circular economy paradigm can make to mitigating supply risks
3

The scenario of critical raw materials, their role in Europe and Italy 
and the regulatory framework of reference

The reference 
context of critical 

raw materials

The regulatory 
framework and the 
enabled initiatives

The contribution of 
critical raw 

materials by key 
sectors and 

technologies

The new economic and geopolitical scenarios and the impacts on 
the Italian and European strategy for the supply of critical raw 

materials

The global location and 
production of critical raw 

materials and the geopolitical 
context of reference

Current risks and future 
scenarios for countries importing 

critical raw materials

21

Today’s critical issues for a full 
exploitation

The recovery potential of critical 
raw materials

Note: A raw material is considered critical when it has a supply risk >1.0 (on a 0-6 scale) and at the same time an economic importance >2.8 
(on a 0-9 scale)

Dimensions subject of analysis

Technological products: waste electrical and electronic equipment (WEEE) and waste batteries and 
accumulators (WBA)

Focus
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The initiative’s working group

THE EUROPEAN HOUSE - AMBROSETTI

• Lorenzo Tavazzi (Partner and Head of Scenario and 
Intelligence Division)

• Francesco Galletti (Consultant, Scenario and 
Intelligence Division - Project Coordinator)

• Filippo Barzaghi (Analyst, Scenario and Intelligence 
Division)

• Emanuel Pietrobon (Analyst, Middle East & Central 
Asia Division)

• Paola Gandolfo (Secretary Leader, Scenario and 
Intelligence Division)

ERION

• Giorgio Arienti (General Manager)

• Danilo Bonato (General Manager)

• Marta Macchi (Communications Manager)

• Alice Olgiati (Communications Specialist)

• Antonio Marafioti (Communications Specialist)
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The research work plan included interviews with leading experts in 
Italy

• Angelo Di Gregorio (Director of CRIET - Interuniversity Research Centre on Land Economy of the 
University of Milan-Bicocca)

• Pier Luigi Franceschini (Director EIT RawMaterials Innovation Hub CLC South)

• Luca Maiotti (Responsible Mineral Supply Chains, OECD)

Note: The contents of this research refer exclusively to the analysis and research work, represent the opinion of The European 
House - Ambrosetti and may not coincide with the opinions and views of the people interviewed.
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1. Critical raw materials are characterized by high economic importance and high supply risk.  The 
list of critical raw materials is constantly updated by the European Commission: the 2011 list 
included 14 of them, while the most recent version (dated 2020), mentions 30.  Among them, heavy 
and light rare earths show the highest supply risk. To tackle dependence on third-country 
supplies,  in 2020 the European Union launched a dedicated Action Plan

2. Critical raw materials are relevant to multiple industrial ecosystems: in Italy, they are entered into 
industrial production accounting for EUR564Bn (equal to about one third of Italy’s GDP)*. In this 
context, a role of primary importance is played by rare earths. In fact, although the quantity 
imported into Italy in 2021 amounts to 605 tons, they contribute to the generation of almost 
EUR50Bn

The key messages of the Position Paper (1/2)

(*) Due to the nature of the ProdCom database, the calculation of the contribution of critical raw materials to industrial production also 
considers the semi-finished products that enter the industrial process and not solely the volumes imported into Italy.
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3. The reference scenario of critical raw materials sees a significant concentration of production 
where China is today the world’s main supplier for 66 % of critical raw materials.  A similar 
consideration applies at European level where China holds a 44 % share of critical raw material 
supplies

4. A contribution to strengthening independence from third countries comes from technological 
products which, if properly recovered and recycled, make it possible to reduce dependence on 
critical raw materials, enabling economic, social and environmental benefits. In particular, if Italy 
were to align itself with the best European performers, it could recover 7,600 tons of critical raw 
materials

5. In order for the recycling of technological products to become a strategic lever to reduce supply risks 
for Italy, it is necessary for the country to act simultaneously on 3 dimensions: regulations, 
volumes and plant engineering, with the ultimate goal of developing local supply chains

The key messages of the Position Paper (2/2)
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Position Paper index

• The critical raw materials scenario in Europe and Italy

o The regulatory context and the supply framework in Europe

o The Italian industrial productions where critical raw materials are most relevant today

o The critical raw materials obtainable from the recovery of technological products

• The new economic and geopolitical scenarios and the impacts on the Italian and European critical 
raw materials supply strategy

o The location and production of critical raw materials and the geopolitical context of reference

o Critical raw materials in international supply strategies

• The recycling of technological products to mitigate supply risks

o Existing criticalities in the recycling of technological products

o The contribution that can be made by recycling technological products

• The evolutionary vision to enhance the recycling of technological products
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1. Critical raw materials are identified by high economic importance and high supply risk. In particular, a raw 
material is considered critical when, at the same time, it presents a supply risk higher than 1.0 (on an index 
from 0 to 6) and an economic importance greater than 2.8 (on an index from 0 to 9)

2. The growing importance of critical raw materials is evidenced by the fact that the European Commission 
identified 14 of them in 2011, a number that rose to 30 in the latest 2020 census. Among them, heavy and light 
rare earths show the highest supply risk

3. China is the world’s largest supplier for 66 % of critical raw materials, almost four times the shares held by 
South Africa (9 %), the Democratic Republic of Congo (5 %) and the United States of America (3 %), which 
together account for 17 %

4. In most cases, the EU is dependent on imports from third countries. In particular, China supplies about 98 % of 
rare earths to the EU, Turkey 98 % of borate, South Africa 71 % of platinum and an even higher percentage 
for materials in the platinum group: iridium, rhodium, ruthenium. Lithium is 78 % supplied by Chile, while the 
supply of some critical raw materials such as hafnium and strontium depends on individual European 
companies

5. In order to reduce dependence on critical raw materials, strengthen internal procurement and diversify 
supply, in 2020 the European Commission launched a Critical Raw Materials Action Plan

The contents of the chapter at a glance
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Starting point: critical raw materials are defined on the basis of economic 
importance and supply risk

Source: The European House - Ambrosetti (2022) analysis of European Commission data

Critical raw materials are defined on the 
basis of 2 parameters:

• Economic importance, which  
depends on the allocation of raw 
materials in the end uses of 
technologies and industrial 
applications (primarily those related 
to the ecological transition)

• Supply risk, which relates to the 
concentration of global raw materials 
production and supply in individual 
countries, including governance, 
environmental management, 
contribution of recycling, import
dependency, etc.

Illustrative evolution of raw materials surveyed at European level, 
2020

First list with 14 
Critical Raw Materials 
(41 candidates)

Second list with 20 
Critical Raw Materials 
(54 candidates)

Third list with 27 
Critical Raw Materials 
(61 candidates)

Third list with 30 
Critical Raw Materials 
(60 candidates)
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The latest update of the European list – carried out in 2020 – saw the 
inclusion of important materials such as lithium and bauxite

2017 Critical Raw Materials (CRMs)

Hafnium Antimony Barite

Beryllium Bismuth Borato

Coking coal Cobalt Helium

Fluorite Phosphorite Phosphorus

Gallium Germanium Natural rubber

Naturale graphite Indium Magnesium

Platinum group
metals *

Niobium Scandium

Metallic silicon Tantalum Light rare earths**

Heavy rare earths*** Tungsten Vanadium

+ Bauxite
+ Lithium
+ Strontium
+ Titanium
- Helium

Source: The European House - Ambrosetti (2022) analysis of European Commission data

2020 CRMs

(*) Iridium, Platinum, Palladium, Rhodium, Ruthenium.
(**) Cerium, Lanthanum, Neodymium, Praseodymium, Samarium.
(***) Dysprosium, Erbium, Europium, Gadolinium, Holmium, 
Lutetium, Terbium, Thulium, Yttrium.
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Heavy and light rare earths show the highest supply risk of all critical 
raw materials

Antimony

Barite

Bauxite Beryllium

Bismuth 

Borate

Cobalt 

Coking coal

Fluorspar

Gallium

Germanium

Hafnium 

Indium

Lithium 

Magnesium
Natural graphite

Natural rubber

Niobium

Phosphorite

Phosphorus
Scandium

Silicio metallico

Strontium

Tantalum
Vanadium

Tungsten
Titanium

Platinum group metals

Heavy rare earths Light rare earths 
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Economic importance* (x-axis, scale 0 to 9)
and supply risk** of critical raw materials (y-axis, scale 0 to 6), 2020
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Source: The European House - Ambrosetti (2022) analysis of European Commission data

From 2017 to 2020, the supply risk of rare 
earths increased by almost 1 percentage point

(*) Calculated based on the importance of a given material in the EU for end-use applications and the performance of its substitutes in these 
applications. 
(**) Calculated based on factors measuring the risk of supply disruptions for a given material (e.g. concentration of supply, import dependence, 
governance performance, trade restrictions and agreements, existence and criticality of substitutes)
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Globally, China holds 66 % of the supply of critical raw materials

66%

9%

5%

3%
3%

14%

China South Africa Congo USA Australia Others**

• China is the largest supplier of critical raw 
materials, contributing 66 % of the total 
supply

• Overall, China holds the top supply 
position of 29 out of 44 critical raw 
materials

• Other countries are major global suppliers 
of specific materials:

o Russia and South Africa for platinum 
group materials*

o United States for Berilium (88 %)

o Brazil for Niobium (92 %)

World’s largest supplier countries of critical raw 
materials (percentage values), 2020

(*) Iridium, Osmium, Palladium, Platinum, Rhodium, Ruthenium. (**) Chile (2%), Brazil (2%), Turkey (2%), France (2%), Russia (2%), Spain (2%) and Thailand (2%)

Source: The European House - Ambrosetti (2022) analysis of data from the “Study on the EU’s list of Critical Raw Materials”
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Europe, as a whole, suffers from heavy dependence on third countries… 

USA
Beryllium* 88%

Mexico
Fluorite 25%

Brazil
Niobium 85%

Chile
Lithium 78% Australia

Coking coal 24%

Indonesia
Natural rubber 31%

China
Barite 38%
Bismuth 49%
Magnesium 93%
Natural graphite 47%
Scandium* 66%
Titanium* 45%
Tungsten* 69%
Vanadium* 39%
Light rare earths 99%
Heavy rare earths 98%

Russia
Palladium* 40%

Finland
Germanium

51%

South Africa
Iridium* 92%
Platinum* 71%
Rhodium* 80%
Ruthenium* 93%

Norway
Silicon metal 30%

DRC**
Cobalt 68%

Tantalum 36%

Source: The European House - Ambrosetti (2022) analysis of European Commission data

(*) Share of total global production
(**) Democratic Republic of Congo

Guinea
Bauxite 64%

Morocco
Phosphorite 24%

Spain
Strontium 100%

France
Hafnium 84%
Indium 28% Germany

Gallium 35%Kazakhstan
Phosphorus 71%

Main countries for the supply of critical raw materials in the EU, 2020
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… with a concentration of imports which exceeds 80 % of the largest 
producer in important critical raw materials

Antimony

Barite

Bauxite

Beryllium

Bismuth 

Borate

Cobalt

Coking coal

Fluorspar

Gallium 
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Hafnium 

Indium

Lithium 

Magnesium 

Natural graphite

Natural rubber

Niobium

Phosphorite

Phosphorus

Scandium

Silicon metal

Strontium

Tantalum

Titanium

PGMs

Heavy rare earths 

Light rare earths 
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Source: The European House - Ambrosetti (2022) analysis of European Commission data

EU import dependency (percentage)

100%
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Import level of critical raw materials in Europe (x-axis, percentage values) 
and share of major producer (y-axis, percentage values), 2020
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Overall, China is the main supplier of critical raw materials to Europe 
(44 % of the total) 

44%

6%6%
6%

3%

3%

3%

29%

China

Democratic Republic of Congo

Turkey

France

Australia

Chile

Brazil

Others

Main supplier countries of critical raw materials to the European Union (percentage values), 2020

Source: The European House - Ambrosetti (2022) analysis of European Commission data

China:

• Is the largest supplier of 
critical raw  materials, 
contributing 44 % of the 
total

• It supplies 98 %  of rare 
earths

(*) 3 %  from Spain, Indonesia, Mexico, Finland, Germany, Guinea, Kazakhstan, Morocco and Norway; 2 %  from the UK
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Point to consider: dependence on third countries adds up to a low 
collection rate for the majority of critical raw materials

Hafnium

Antimony

Barite
Bauxite Beryllium

Bismuth 

Borate

Coking coal

Cobalt

Fluorspar

Phosphorite

PhosphorusGallium 

Germanium

Natural rubber

Natural graphite

Indium

Lithium 

Magnesium 

Platinum group metals

Niobium

Scandium

Silicon metal

Tantalum
Stronzio

Light rare earths 

Heavy rare earths 

Titanium

0%

5%

10%

15%

20%

25%

30%

2 3 4 5 6 7 8

Economic importance* of critical raw materials in Europe (x-axis, scale 0 to 9) 
and collection rate (y-axis, percentage values), 2020

Source: The European House - Ambrosetti (2022) analysis of European Commission data
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(*) Calculated on the basis of the importance of a given material in the EU for end-use applications and on the performance of its substitutes in 
these applications. 
(**) Tungsten and Vanadium were not considered as their collection rate is not available.

22 out of 28** critical raw 
materials show a 

collection rate below 10 %
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To strengthen its strategic autonomy, in 2020 the European Union 
launched a Critical Raw Materials Action Plan …

Action plan for critical raw materials

The 10 actions of the Plan:

• Launch an industry-driven European raw materials alliance

• Develop sustainable financing criteria for the mining, quarrying and processing 
industries

• Initiate research and innovation on critical raw materials in waste treatment, advanced 
materials and replacement

• Map the potential supply of critical secondary raw materials

• Identify mining and processing projects in the EU

• Develop skills and capacities in mining, quarrying and processing technologies

• Implement Earth observation and remote sensing programmes for resource exploration

• Develop research and innovation projects in the area of processing critical raw 
materials to reduce environmental impact

• Develop international strategic partnerships to ensure diversified supply

• Promote responsible mining practices for critical raw materials

Source: The European House - Ambrosetti (2022) analysis of European Commission data
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… which was followed by several initiatives related to critical raw 
materials and batteries

European Raw Materials 
Alliance

1

EIT RawMaterials

2
European Battery

Alliance

3 Important Project of 
Common European Interest 

(IPCEI)* on batteries

4

• Launched in 
September 2020

• The aim is to give 
concrete support to 
the objectives 
defined in the Action 
Plan

• Represents the largest 
consortium in the raw 
materials – not only 
critical ones – sector
worldwide

• Aims to foster secure 
access to raw 
materials, support 
technological 
innovation and 
establish an 
appropriate 
regulatory system

• Launched in 2021

• The aim is to create a 
sustainable value 
chain for Europe to 
produce raw 
materials and 
consequently battery 
systems 

Source: The European House - Ambrosetti (2022) analysis of European Commission data

(*) IPCEI projects are large-scale industrial collaboration initiatives that bring together knowledge, expertise, financial resources and economic 
actors from across the European Union.  The aim of these projects is to achieve radical and technologically and productively significant 
innovation in sectors that are strategic for the European Union for sustainable growth, thanks to the shared efforts of Member States in both the 
private and public sectors.
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In parallel, initiatives aimed at ensuring a more secure and sustainable 
supply have also been launched in Italy

National Working Table
Critical Raw Materials

National phosphorus platform

National Recovery and 
Resilience Plan

• Established in January 2021 at the MISE

• The objective is to bring together the different national 
stakeholders along the entire value chain of critical raw materials

• Among its objectives, it aims to achieve self-sufficiency of the 
phosphorus cycle on a national basis and coordination with 
European policies

• National Strategy for the Circular Economy, including an Action 
Plan on critical raw materials

• Modernisation and construction of new plants for the improvement 
of WEEE collection, logistics and recycling

• Modernisation and construction of new treatment plants for the 
disposal of absorbent materials for personal use, sewage sludge, 
leather waste and textile waste

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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Position Paper index

• The critical raw materials scenario in Europe and Italy

o The regulatory context and the supply framework in Europe

o The Italian industrial productions where critical raw materials are most relevant today

o The critical raw materials obtainable from the recovery of technological products

• The new economic and geopolitical scenarios and the impacts on the Italian and European critical 
raw materials supply strategy

o The location and production of critical raw materials and the geopolitical context of reference

o Critical raw materials in international supply strategies

• The recycling of technological products to mitigate supply risks

o Existing criticalities in the recycling of technological products

o The contribution that can be made by recycling technological products

• The evolutionary vision to enhance the recycling of technological products
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1. Critical raw materials are today essential prerequisites for the development of strategic sectors.  In 
particular, 26 out of 30 critical raw materials are essential for the aerospace industry (87 % of the total), 24 
for the energy-intensive industry (80 % of the total), 21 for the electronics and automotive industry (70 % of 
the total) and 18 for the renewable energy sector (60 % of the total)

2. In Italy, the value of industrial production attributable to the use of critical raw materials is approximately 
EUR564Bn, equal to almost a third of the country’s GDP. In this context, a role of primary importance is played 
by rare earths.  In fact, although the quantity imported into Italy in 2021 amounts to 605 tons, these contribute 
to the generation of almost EUR50Bn, thanks also to the role of semi-finished products incorporating these 
materials

3. Critical raw materials, in addition to being fundamental for many industrial activities, are particularly significant 
for industrial production with strong potential for future growth, starting with technologies for the ecological 
transition as, in fact, they are used in wind turbines, photovoltaic panels and batteries

4. With the current supply, by 2030 the EU risks not being able to meet the demand for wind energy and 
electric vehicles. In particular, the supply of 4 critical raw materials appears to be insufficient compared to 
future demand (these are: Dysprosium, Praseodymium, Neodymium and Lithium with a total gap of more than 
53,000 tons)

The contents of the chapter at a glance
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In Italy, critical raw materials are now relevant for multiple industrial 
ecosystems…

Relevance of critical raw materials for industrial ecosystems
(number of critical raw materials involved in industrial processes), 2022

Source: The European House - Ambrosetti (2022) analysis of data from the Ministry of Economic Development

The aerospace industry requires 
87 % of all critical raw materials 

(26 out of 30)

Share of 
Italian GDP: 0.7% 3.5% 3.4% 5.6% 2.1% 4.9% 11.0% 4.0% 2.0% 3.8%
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… in particular, rare earths are present in the main industrial ecosystems 
and, at the same time, show a high supply risk

Aerospace
industry

Energy-intensive
industry
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energies
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The critical raw materials most involved in the most relevant industrial ecosystems, 2022

Construction

Health

Digital

Textile industry

Source: The European House - Ambrosetti (2022) analysis of data from the Ministry of Economic Development

Supply risk:

Low High
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An emblematic case of risks arising from the concentration of raw 
material production: the case of palladium from Russia

40%

37%

10%

6%
5%

2%

Russia South Africa Canada

USA Zimbabwe Other countries

Global Palladium production
(percentage values), latest year available

• Palladium is used in industry as a catalyst, and in 
jewellery

• Russia is the world’s leading producer of Palladium
(40 %) and also holds the largest share of world reserves 
(76 %)

• Albeit in limited quantities (22.1 tons),  Italy imports 35 %
of Palladium from Russia

• At the beginning of March 2022, in order to buy an ounce 
(<30 grams) of palladium on the international markets 
almost EUR3,000 were needed (compared to EUR1,550 in 
March 2019)

• This price increase is due not only to the geopolitical 
context, but also to consumers’ greater reliance on 
petrol-powered cars, which use more palladium in their 
catalytic converters than diesel-powered cars

Source: The European House - Ambrosetti (2022) analysis of data from the European Commission and various sources
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The critical raw materials for which Italy is exposed to Russia include 
industrial production of almost EUR107Bn (6.1% of GDP)

Italy is mainly exposed to 
Russia for 4 critical raw 
materials:

• Palladium (35%)
• Rhodium (33%)
• Platinum (28%)
• Primary aluminium (11%) 

• Palladium, Rhodium, Platinum and primary Aluminium 
are critical raw materials indispensable for many 
industrial sectors, in particular:

• Automotive

• Dentistry

• Jewellery

• Altogether, these 4 critical raw materials contribute to 

the generation of EUR106.7Bn (6.1% of GDP and 

15.3% of Italian industrial production)*

Source: The European House - Ambrosetti (2022) analysis of data from the European Commission and various sources

(*) Due to the nature of the ProdCom database, the calculation of the contribution of critical raw materials to industrial production also considers the 
semi-finished products that enter the industrial process and not solely the volumes imported into Italy.
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The European House - Ambrosetti has reconstructed the value of 
production attributable to critical raw materials…

• For the first time, The European House - Ambrosetti has reconstructed the relevance of critical raw materials in 
industrial production in Italy and other European countries, analysing all the sectors involved with a bottom-up 
approach and surveying all the technologies and products in which critical raw materials are involved

• The reconstruction was carried out through use of the ProdCom database, the most extensive database at European 
level for statistics on the manufacturing production of enterprises on national territories

• In particular, ProdCom gathers 3,941 technologies related to the 24 manufacturing sectors for all EU countries, 
totalling >100,000 observations

Note: Due to the nature of the ProdCom database, the calculation of the contribution of critical raw materials to industrial production also 
considers the semi-finished products that enter the industrial process and not solely the volumes imported into Italy.
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… identifying industrial activities whose value is closely dependent on 
critical raw materials

• In particular, the sectors involved 
were analyzed for all the critical 
raw materials surveyed at 
European level

• In this way, it was possible to 
identify the short-list of industrial 
production whose value depends 
on critical raw materials

• From this analysis, the 15 main 
industrial activities were 
identified

Starting from a total of 24 sectors mapped within the NACE* 
classification for activities (C10 to C33), only those for which critical 
raw materials are involved were selected, including:

• Manufacture of chemicals

• Manufacture of rubber and plastic products

• Manufacture of basic metals

• Manufacture of computer, electronic and optical products

• Manufacture of electrical equipment

• Manufacture of motor vehicles, trailers and semi-trailers

Source: The European House - Ambrosetti 2022 processing 

(*) Classification system used to systematise and standardise the definitions of economic/industrial activities in the states of the European Union.
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In Italy, critical raw materials are entered into industrial production 
accounting for EUR564Bn (32 % of Italian GDP)… 
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Top 10 countries by contribution of critical raw materials to industrial production (billion Euro)

EUR656Bn

At European level, critical raw materials 
contribute to the generation of over  

EUR3Tn

Source: The European House - Ambrosetti (2022) analysis of ProdCom data

Note: Semi-finished products are also considered in the calculation of the contribution of critical raw materials to industrial production.

% impact 
on GDP

28% 32% 15% 24% 31% 14% 38% 15% 22% 16%
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… and form part of EUR444Bn export generated by the country (86 % 
of Italian exports)

1.386    

531    
444    399    364    

259    237    199    155    151    
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Top 10 countries by contribution of critical raw materials to industrial production exports (billion Euro)

At European level, critical raw materials 
contribute almost EUR5Tn to exports

Source: The European House - Ambrosetti (2022) analysis of ProdCom data
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The European House - Ambrosetti has reconstructed the annual 
requirement of critical raw materials in Italy

• In order to quantify the need for critical raw materials, The European House - Ambrosetti analysed Eurostat’s Comext
database for international trade, which reports in detail by type of product/material/mineral the state of the art of 
imports and exports with other European countries and non-EU trading partners

• To do this, 4 methodological steps were taken:

1. Identification of the list of CN* codes for all critical raw materials surveyed by the European Commission in 2020

2. Mapping of the codes identified in the Comext database and extraction of more than 5 million data points from 
2010 to 2021 for all critical raw materials

3. Data cleaning and homogenisation

4. Aggregation of imported quantities by critical raw material in order to estimate 2021 requirements

(*) The Combined Nomenclature (CN) is a goods classification tool set up to meet the requirements of the Common Customs Tariff and EU 
foreign trade statistics
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Almost 50 % of imports of critical raw materials are represented by 
coking coal (47 % of the total)

47%

22%

8%

4%

4%
3%

15%
Carbone da coke

Alluminio primario

Fluorite

Roccia fosfatica

Barite

Titanio

Altro

• In 2021, Italy imported:

o over 1.3M tons of coking coal
(73 % from the USA)

o over 630,000 tons of 
aluminium (24 % from 
Mozambique and 10 % from 
Russia)

o about 227,000 tons of 
fluorite (69 % from Mexico)

o about 605 tons of rare earths
(36 % from China*)

Imports into Italy by rare critical raw material 
(percentage values), 2021 

2.9M tons

Source: The European House - Ambrosetti (2022) analysis of Comext data

(*) 39% from Austria, 14% from France, 8% from the Netherlands, 3% from Spain.
(**) Including: Natural rubber 4.7%; Phosphorus 2.4%; Silicon 1.7%; Bauxite 1.6%.

Altro**

Coking coal

Primary aluminum

Phosphate rock

Titanium

Others**
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Focal point: although imported rare earths amount to only 605 tons, they 
contribute to the generation of about EUR48Bn of industrial production

0,3 

0,4 

0,7 

2,4 

4,4 

5,5 

9,0 

9,4 

15,8 

Fabbricazione di pile e accumulatori

Fabbricazione di strumenti ottici e di attrezzature fotografiche

Fabbricazione di prodotti chimici

Fabbricazione di dispositivi di illuminazione

Fabbricazione di piastrelle in ceramica

Fabbricazione di vetro e prodotti in vetro

Fabbricazione di altri prodotti in metallo

Fabbricazione di preparazioni farmaceutiche

Produzione di ferro e acciaio

Value of industrial production of sectors in which rare earths elements are used (2021 values in Bn Euro)

EUR48Bn

Source: The European House - Ambrosetti (2022) analysis of Comext data

Production of iron and steel

Manufacture of pharmaceutical preparations

Manufacture of other metal products

Manufacture of glass and glass products

Manufacture of ceramic tiles

Manufacture of lighting equipment

Manufacture of chemicals

Manufacture of optical instruments and photographic equipment

Manufacture of batteries and accumulators
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Critical raw materials are not only crucial for many 
industrial activities, but are also particularly important 

for the ecological transition…

… they are used, in fact, in wind turbines, in 
photovoltaic panels and batteries
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In the transition to clean energy, minerals and critical raw materials 
bring new challenges to energy security
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Materials used in electric cars vs. conventional 
cars (kg/vehicle), 2022

Materials used in green technologies vs. 
conventional sources (kg/MW), 2022

Source: The European House - Ambrosetti (2022) analysis of IEA data
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Green technologies require a significant amount of critical materials

Nd Pr Dy

Cu Te Se In

Ga Ag Si Cd

Pr Dy Co

Nd Li

Source: The European House - Ambrosetti (2022) analysis of European Commission data

Note: Nd (Neodymium), Pr (Praseodymium), Dy (Dysprosium), Cu (Copper), Te (Tellurium), Se (Selenium), In (Indium), Ga (Gallium), Ag (Silver), 
Si (Silicon), Cd (Cadmium), Co (Cobalt), Li (Lithium).

The main critical materials for wind power, photovoltaic energy and electric vehicles, 2022
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The demand for materials will grow significantly between now and 
2030 for wind power (about 44 times more than in 2015)…

Neodymium (tons) 2015-2030 Praseodymium (tons), 2015-2030 Dysprosium (tons), 2015-2030

356

15.638

2015 2030

Source: The European House - Ambrosetti (2022) analysis of European Commission data

119

5.213

2015 2030

71

3.128

2015 2030

x 43.9

Demand for materials for wind power technology in Europe

x 43.8
x 44.1
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… solar power…

Indium (tons), 2015-2030 Silicon (tons), 2015-2030 Silver (tons), 2015-2030

7

45

2015 2030

Source: The European House - Ambrosetti (2022) analysis of European Commission data

33.244

234.962

2015 2030

281

2.309

2015 2030

x 6.4

Demand for materials for solar power technology in Europe

x 7.1
x 8.2
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… and electric vehicles (1/2)

Neodymium (tons), 2015-2030 Praseodymium (tons), 2015-2030 Dysprosium (tons), 2015-2030

47

2.665

2015 2030

Source: The European House - Ambrosetti (2022) analysis of European Commission data

16

888

2015 2030

16

882

2015 2030

x 56.7

Demand for materials for electric vehicles in Europe

x 55.5
x 55.1
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… and electric vehicles (2/2)

Lithium (tons), 2015-2030 Cobalt (tons), 2015-2030 Graphite (tons), 2015-2030

830

39.500

2015 2030

Source: The European House - Ambrosetti (2022) analysis of European Commission data

510

25.000

2015 2030

8.030

397.000

2015 2030

x 47.6

Demand for materials for electric vehicles in Europe

x 49.0

x 49.4
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With current supply, by 2030 the European Union risks not being able 
to meet the demand for wind power and electric vehicles

Demand for green technologies in Europe in 2030

88 GW 45 GW 10M
(electric vehicles)

Source: The European House - Ambrosetti (2022) analysis of European Commission data

• In this scenario for 2030, the European 
Union will not be able to meet the demand 
for wind power and electric vehicles, as 
the current annual global supply of key raw 
materials needed is likely to be insufficient

• In particular, the supply of 4 critical raw 
materials appears to be insufficient 
compared to future demand: Dysprosium, 
Praseodymium, Neodymium and Lithium
(representing a total gap of over 53,000 tons)

• This situation could also have negative 
repercussions on European 
decarbonisation targets
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Critical raw materials take on a strategic character both 
for existing and consolidated supply chains and for those 

under development, for which Italy intends to acquire a 
leadership role in the coming years
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In high-potential innovative sectors, heavily dependent on critical raw 
materials, Italy can acquire a leading role

69%
62% 60%

56%
51%

47%

Fashion Furniture Food&Beverage Automazione e
Robotica

Life Sciences Aerospazio

Answer to the question: “In your opinion, in which sectors will Italy play a leadership role at the international level?”
(multiple answer possible, percentage values), 2020

Traditional Made in Italy sectors (“3F”) Innovative sectors with high potential

Value:  EUR24.1Bn
Export: EUR63.9Bn
Employees: 521,416

Value; EUR20.7Bn
Export: EUR23.6Bn
Employees: 536,009

Value: EUR30.0Bn
Export: EUR37.8Bn
Employees: 472,700

Value: EUR37Bn
Export: EUR82Bn
Employees: 505,332

Value: EUR10Bn
Export: EUR25.9Bn
Employees: 65,000

Value: EUR4,5Bn
Export: EUR5.8Bn
Employees: 45,735

Source: The European House - Ambrosetti (2020) analysis of survey to Ambrosetti Club members for Fondazione Fiera Milano and Istat

Percentage 
of critical raw 
materials 
needed:

17% 17% 17% 70% 47% 87%
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Position Paper index

• The critical raw materials scenario in Europe and Italy

o The regulatory context and the supply framework in Europe

o The Italian industrial productions where critical raw materials are most relevant today

o The critical raw materials obtainable from the recovery of technological products

• The new economic and geopolitical scenarios and the impacts on the Italian and European critical 
raw materials supply strategy

o The location and production of critical raw materials and the geopolitical context of reference

o Critical raw materials in international supply strategies

• The recycling of technological products to mitigate supply risks

o Existing criticalities in the recycling of technological products

o The contribution that can be made by recycling technological products

• The evolutionary vision to enhance the recycling of technological products
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1. Technological products, such as waste electrical and electronic equipment (WEEE) and waste 
batteries/accumulators (WBA), are an important source of critical raw materials

2. Within the technological products, by analysing the relevant literature it was possible to identify the 
most critical raw materials present: Dysprosium, Gallium, Germanium, Indium, Neodymium, 
Ruthenium, Tantalum, Terbium, Lithium, Cobalt

3. Europe is heavily dependent on China for critical raw materials obtainable from the recovery of 
technological products. In particular, China holds 80 % of global production of Gallium and 
Germanium and 86 % of production for rare earths. Furthermore, the EU is highly dependent on 
imports for these materials: 100 % for rare earths, platinum group metals and lithium; 99 % for
tantalum and 86 % for cobalt

The contents of the chapter at a glance
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The European House - Ambrosetti has surveyed the critical raw 
materials most commonly found in technological products

• By analysing the reference literature, it was possible to inventory a long list of critical raw materials 
present in technological products

• To do this, all critical raw materials were analysed in order to understand the sectors to which they 
belong. In a second step, a short list of critical raw materials was created, focusing only on those with 
the greatest presence within technology products.

• The methodology was structured as follows:

1. Study of the end use of critical raw materials surveyed by the European Commission

2. Identification of the relevance of critical raw materials for industrial ecosystems and identification of 
all critical raw materials that largely fall within the electronics and automotive industrial ecosystem
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The following 10 main critical raw materials that can be obtained from 
the recovery of technological products were identified…

Dysprosium Gallium Germanium Indium Neodymium

Ruthenium Tantalum Terbium Lithium Cobalt

1

109876

2 3 4 5

Source: The European House - Ambrosetti (2022) analysis of European Commission data
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...for which Europe is heavily dependent on China, especially for rare 
earths

Main world producers Import dependence

Gallium China (80%) 31%

Germanium China (80%) 31%

Indium China (48%) 0%

Rare earths* China (86%) 100%

PGMs** South Africa (84%) 100%

Tantalum Congo (33%) 99%

Lithium Chile (44%) 100%

Cobalt Congo (59%) 86%

Source: The European House - Ambrosetti (2022) analysis of European Commission data

(*)Cerium, Lanthanum, Neodymium, Praseodymium, Samarium, Dysprosium, Erbium, Europium, Gadolinium, Holmium, Lutetium, Terbium, 
Thulium, Ytterbium, Yttrium. 
(**) Iridium, Platinum, Palladium, Rhodium, Ruthenium.
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Position Paper index

• The critical raw materials scenario in Europe and Italy

o The regulatory context and the supply framework in Europe

o The Italian industrial productions where critical raw materials are most relevant today

o The critical raw materials obtainable from the recovery of technological products

• The new economic and geopolitical scenarios and the impacts on the Italian and European 
critical raw materials supply strategy

o The location and production of critical raw materials and the geopolitical context of reference

o Critical raw materials in international supply strategies

• The recycling of technological products to mitigate supply risks

o Existing criticalities in the recycling of technology products

o The contribution that can be made by recycling technological products

• The evolutionary vision to enhance the recycling of technology products



50

1. Lithium production and reserves are spread across countries in various regions (Latin America, East Asia and 
Central Africa).  Cobalt sees a higher concentration than lithium in terms of global production and reserves, with 
the Democratic Republic of Congo (DRC) holding 73 % and 47 % respectively. The reserves of Australia, the 
world’s second largest producer, are about a third of those of the DRC

2. Gallium, indium, germanium and dysprosium/neodymium/terbium are critical raw materials mainly 
concentrated in China, which respectively holds 97 %, 58 %, 78 % and 62 % of world production. With regard 
to rare earths, the vertical integration of Chinese companies gives them a competitive advantage over their 
counterparts

3. As for tantalum, Australia and Brazil are the main countries holding reserves, but current production is 
concentrated in Africa. Given the current concentration on the African continent, tantalum is regarded as a 
conflict mineral and, as such, is under strong supply chain scrutiny

4. Ruthenium has a production almost exclusively concentrated in South Africa (93 %) and, for this reason, is 
subject to strong fluctuations in price: for example, during 2021, the price of ruthenium soared sharply due to 
the political and social situation that developed in South Africa (+88 % compared to 2020), reaching an        
all-time high

The contents of the chapter at a glance
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The identification of critical raw materials in technology
products was instrumental in creating evolutionary scenarios
in the renewed economic and geopolitical context, identifying 

risk factors and trends to be monitored
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Lithium: production, global reserves…

Needed for:
• Li-ion batteries
• Application in various sectors: portable electronic devices, electric vehicles, energy storage systems

Argentina

Australia

Brasile

Cile

Cina

Portogallo

Zimbabwe

13%

Bolivia

Argentina

Cile

Stati Uniti

Australia

Cina

Congo

Canada

Germania

Messico

Resto del Mondo

Global lithium production, 2021 Global lithium reserves, 2021

Source: The European House - Ambrosetti (2022) analysis of USGS data

55%25%

24%

21%

11%

Brazil

China

Portugal

Chile

Chile

United States

China

Germany

Mexico

Rest of the world
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…and geopolitical considerations related to production contexts

• Presence of Chinese companies in Latin America and Australia to ensure a strong position on the value chain

o As of 2018, the Chinese company Tianqi Lithium is a minority partner of Sociedad Quìmica y Minera (SQM) in 
Chile

o It owns 51 % of the world’s largest lithium mine in Greenbushes (Western Australia)

o Tianqi Lithium is a fully vertically integrated company involved in all industrial processes (mining, 
production, refining, sale of high value products)

• While production and reserves are more globally dispersed, refining and battery production processes are 
largely dominated by China

• Political unrest in Latin America created several problems for production and logistics lines. In addition to this, 
lithium production takes place in locations that suffer from recurring water shortages:

o In Chile, the change of government requires renewed attention to environmental policies

o In Bolivia, lithium mining and refining are nationalised industries

o In Argentina, the extractive industry is a key part of the government’s economic recovery process

• Australia is in a unique position to re-launch its role as a leading global lithium producer and today has 
agreements with the United States, China and Japan

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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The Lithium Price Index in 2021 stood at USD 1,070 (+700 % compared 
to the average of the last 14 years)

The main market trends of 2021 see:

• Lithium production (+21 %) and consumption (+33 %) experienced an unprecedented surge

• Chinese spot market prices increased by +270 % (carbonates), +200 % (hydroxide), +500 % (spodumene)

• The Lithium Price Index (LPI), the benchmark index for the global market, fluctuated between $120 and $340 
from 2009 to 2020. Since the beginning of 2021, it has been rising steadily, peaking in March 2022 at around 
$1,060 (+700 % compared to the average of the last 14 years)

• While investments are still insufficient and taking into account that it takes around 10 years to bring a mine into 
production, there are fears of a physical shortage of lithium production from 2026-2027 onwards. The 
production shortage could generate a further slowdown of the ongoing energy transition processes

Source: The European House - Ambrosetti (2022) analysis of USGS data
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Cobalt: production, global reserves with the Democratic Republic of 
Congo playing a dominant role…

Needed for: 
• Superalloys (in aircraft gas turbines) and in battery construction
• Application in various sectors (cemented carbides, various metal and chemical applications)
• Smartphones and laptops construction

Australia

Canada

Cina

Repubblica Democratica del Congo

Cuba
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Papua Nuova Guinea

Filippine

Russia

Altri Paesi

5%
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Australia
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Papua Nuova Guinea47%

19%

8%

Global cobalt production, 2021 Global cobalt reserves, 2021

Source: The European House - Ambrosetti (2022) analysis of USGS data 
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...and geopolitical considerations (with the Democratic Republic of 
Congo playing a dominant role)

• Very high geographical concentration (with several similarities to rare earths)

o The Democratic Republic of Congo (DRC) accounts for more than 60 % of global cobalt production and 
holds the largest reserves (about 45 %), accounting for about 80 % of the country’s export revenues

o The reserves of Australia, the world’s second largest producer, are about a third of those of the DRC

• International attention on cobalt sparked in 2016, when Amnesty International reported problems in worker safety 
and documented the use of minors in mining operations. The call to international companies was, therefore, to 
adopt higher standards and more ethical labour practices:

o The DRC reacted to this by raising royalties for foreign investors from 2 % to 10 %. Glencore, a Swiss company 
that invested in the sector, suspended operations at the Mutanda mine, the world’s largest, in 2018 (1/5 of global 
production that year)

o Production only resumed after the Chinese GEM Co. agreed to purchase 61,200 tons of cobalt from 2020 to 2024

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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Through the integration of its companies, China is acquiring a key role 
in the development of the global cobalt supply chain

• The construction of a cobalt mine requires large investments and long lead times and the majority of mines 
under construction today are still located in the DRC

• China has adopted a strategy that will allow it to play a key role in the development of the global cobalt supply 
chain by securing its supplies:

o In 2018, it formed the “Union of Mining Companies” and invested in transport and refining infrastructures in 
Africa in order to increase direct control of the supply chains and the most expensive stages of production and 
marketing

o China is leader in US imports of cobalt and is the world’s largest cobalt consuming country, most of it going 
to the rechargeable battery industry

• During the first phase of the pandemic, the collapse of domestic demand and derivatives in China caused a 
sharp drop in prices globally. As a result, many mines have stopped production

• Australia is an alternative producer to the DRC and the Chinese refining market, but production is minimal 
compared to competitors. New mining projects are being considered in South East Asia and Africa, but 
substantial investments are required in the medium to long term to develop alternative supply chains

Source: The European House - Ambrosetti (2022) analysis of data from various sources 
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The cost of cobalt returned in 2022 to the record price levels reached in 
2019 (also due to the Russian-Ukrainian conflict)

• Difficulties in controlling and standardising prices:

o Use of intermediate and difficult to catalogue products

o Vertically integrated market with few companies active in the processing chain

• High instability in 2016-2018, decline in the following period and slow recovery in the 2H of 2020 and 1H of 2021

• In 2022, the price of cobalt is reaching the peaks recorded in 2018, mainly caused by the markets’ fear for logistic 
chains following the start of the conflict between Russia (3rd producer) and Ukraine

• The return to widespread lockdowns in several regions of China and Beijing’s stringent health policy have forced 
the closure of several production lines linked to the demand for cobalt.  As a result, after the peaks reached in 
March 2022, the price has dropped. Now, in view of the easing of measures in the southern regions of the country, 
the demand for cobalt may accelerate again

Source: The European House - Ambrosetti (2022) analysis of data from various sources 
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The effects of price instability: the rising costs of lithium and cobalt have 
led to an increase in the cost of batteries

Source: The European House - Ambrosetti (2022) analysis of S&P Global Platts data
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Zinc: production, global reserves…

Needed for:
• Production of germanium, gallium, indium; chemical industry; production of abrasives
• Infrastructures construction in the wind and solar industry
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Source: The European House - Ambrosetti (2022) analysis of USGS data
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…geopolitical considerations and market trends

Source: The European House - Ambrosetti (2022) analysis of data from USGS, S&P Global Platts and Argus Media

• China’s 2021 energy crisis caused zinc production to decline in Yunnan Province

• The aluminium sector, which makes up a large part of global zinc demand, is growing strongly, also due to 
the consequences of the Russia-Ukraine war and the Western embargo on Russian imports

• While prices have cyclically fluctuated around $2,000/ton, peaking in 2006 at $4,442/ton, since the onset of the 
COVID-19 pandemic falling demand has driven down prices globally

• Since the beginning of the conflict in Ukraine the price of zinc has risen again, approaching the peak of  2006. 
Although that peak may remain far off in the near future, the price is set to remain high due to strong demand 
and limited production
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Bauxite: production, global reserves…

Needed for:
• Production of gallium; aluminium; abrasives; concrete; use in the fracking process in the oil industry
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Source: The European House - Ambrosetti (2022) analysis of USGS data
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…geopolitical considerations and market trends

• Bauxite production and market trends are globally linked to the aluminium production process. Therefore,
production is allocated to countries where there is a competitive cost of energy, which is needed to power large-
scale production processes

• During 2021, floods in Henan Province caused the forced closure of several mines. For environmental and 
safety reasons, several refineries and mines remained closed for the entire year. Other incidents caused 
production process stoppages in Brazil and Jamaica

• In September 2021, the coup in Guinea (the world’s 3rd largest producer) contributed to a sudden rise in prices, 
partly due to fears of Chinese imports, and also pushed up the price of aluminium

• Growing demand for Chinese imports, which reached about 50% of total refining capacity, caused further 
pressure on prices during 2021 and 2022

• A further price rise was caused by rising energy costs in Europe, with aluminium production reduced in 
several markets on the continent and bauxite prices reaching their highest level in 13 years. The conflict between 
Ukraine and Russia produced an additional boost to aluminium costs

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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Cina

Giappone

Corea del

Sud

Russia

• Imports rising sharply in the pre-pandemic period, but 
particularly affected by the pandemic trend in China

• In mid-May 2022, prices reached their highest levels in the 
last 10 years in China. The main causes are the growing 
domestic demand, especially for magnets, and uncertainty 
about future market trends

• The China-US trade war has resulted in tariffs now applicable 
on gallium imports

• Also due to the limited quantities, despite China holding 97 % 
of the world production of gallium, the main EU supplier is 
Germany (35 %)

Gallium is a critical raw material almost exclusively concentrated in 
China...
Needed for:
• Semiconductor wafers for integrated circuits and optoelectronic devices (LEDs, laser diodes, solar cells)
• Sectors: aerospace, defence, high performance computers, telecommunications, telephony
• Magnets for electric vehicles
• Production dependent on zinc and bauxite

Source: The European House - Ambrosetti (2022) analysis of data from USGS, S&P Global Platts and Argus Media

Global gallium production, 2021

97%

China

Japan

South Korea
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Needed for:
• Displays, solar panels, thermal interface material, batteries, alloys, semiconductors
• Sectors: electronics, manufacturing, high-tech components
• Production dependent on zinc

Belgio

Canada

Cina

Francia

Giappone

Corea del Sud

Peru

Russia

• Historically, global indium production has been able to 
easily meet demand and the market has not experienced 
any particular fluctuations in recent years (high volatility 
only during 2004-2006)

• In 2021, the price started an upward climb, mainly due to 
Chinese, European and US domestic demand, with price 
rises from 20% to 30%

• In Japan and South Korea, a substantial part of the material 
is obtained from the recycling of scrap and waste

• Also due to the limited quantities, despite China holding 
more than half of the world’s indium production (55 %), 
European supply comes only from intra-European 
countries (France 28 %, Belgium 23 % and the UK 12 %)

...also the production of Indium sees a preponderant role from China...

Global indium production, 2021

Source: The European House - Ambrosetti (2022) analysis of data from USGS, S&P Global Platts and Argus Media
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Needed for:
• Infrared optical fibre, solar cells for satellites and photovoltaic panels, polymerisation catalysts for plastics
• Sectors: telecommunications, defence and military industry, medical diagnostics, advanced fire-fighting 

techniques
• Production dependent on zinc and coal

Cina

Russia

Ucraina

Stati Uniti

Altri paesi

• Prices entered an upward cycle at the beginning and also saw a 
bullish trend in 2021

• During the pandemic, demand for germanium in China was 
supported by the production of thermometers and medical 
devices. During 2021, demand grew, leading prices to increase both 
in metallic state (+21 %) and as dioxide (+15 %)

• Similarly, the pandemic led to stringent restrictive measures in 
logistics, significantly complicating trade

• Prices stabilised over the course of 2022. Strong differences remain 
between the Chinese market and the global market, which receives 
the product already refined and where prices remain on the higher 
side

...as well as Germanium

Global germanium production, 2021

Source: The European House - Ambrosetti (2022) analysis of data from USGS, S&P Global Platts and Argus Media

78%

15%

China

Ukraine

Other 
countries

United States
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Australia and Brazil are the main countries holding tantalum reserves, 
but current production is concentrated in Africa...

Australia

Brasile

Burundi

Cina

Repubblica Democratica del Congo

Etiopia

Mozambico

Nigeria

Russia

Ruanda

Uganda

13%

Australia

Brasile

Needed for:
• Production of capacitors for electronic devices, alloys and superalloys, chips, displays, memory media
• Sectors: electronics and information technology, aerospace, healthcare, chemicals, Oil&Gas
• Production dependent on niobium, tin and lithium

Source: The European House - Ambrosetti (2022) analysis of data from  USGS and CRM Alliance

Global tantalum production, 2021 Global tantalum reserves, 2021

34%

23%

70%

Brazil

China

Democratic Republic of Congo

Ethiopia

Mozambique

Rwanda

Brazil
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...which classifies it as a “conflict mineral”

• Regarded as a critical element in many productions, the tantalum market has suffered several interruptions and 
sudden changes over the decades, causing problems to the stability of supplies

• Due to its concentrated production on the African continent and in countries characterised by internal conflicts, 
tantalum is considered a conflict mineral and, as such, is the subject of greater supply chain scrutiny

• Global production and consumption are growing due to the diversified uses of tantalum in different sectors, and 
production is typically associated with that of lithium

• China remains the main target market globally. Supply and demand trends of this market have led to greater 
fluctuations in prices globally

• Logistical problems due to the outbreak of the pandemic, growing demand from the electronics industry and 
limited availability of material have led to substantial price increases during 2021. Nevertheless, demand has 
decreased from, for example, the air transport industry

• Since September 2020, the use of tantalum from China, Russia, Iran and North Korea has been banned in 
military-related projects in the US and within American supply chains. The ban made tantalum recycling even 
more important

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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• During 2021, the price of ruthenium soared sharply due to the 
political and social situation that developed in South Africa 
(+88 % compared to 2020), reaching an all-time high. The tensions 
spilled over into ruthenium-dependent markets, such as that of 
chip resistors (90 % of world consumption)

• Following the turmoil in South Africa, the price slowly fell, but 
remained considerably higher than the average for the first 
half of 2021 (around double)

• Almost the entire amount of ruthenium is traded in the form of 
refined material. In this sense, trade in ruthenium is very limited 
and the most critical component is found along its refining 
process

Needed for:
• Sectors: chemistry; electronics; electrochemistry
• It is part of the so-called platinum group metals, with which it shares physical and chemical properties
• Normally, these metals are found in composite deposits

Sud Africa

Zimbabwe

Canada

Russia

Ruthenium production is almost exclusively concentrated in South 
Africa...

Source: The European House - Ambrosetti (2022) analysis of data from USGS, S&P Global Platts and Argus Media

Global ruthenium production, 2021

93%

South Africa
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Needed for:
• Production of Magnets (Dysprosium, Neodymium, Terbium), Lighting (Terbium), Batteries (Neodymium), 

Metallurgy (Neodymium), Ceramics (Neodymium), Glass (Neodymium), Catalysts (Neodymium), Lasers (Neodymium)
• Sectors: Renewable Energy, Automotive, Ceramics & Glass, Metallurgy, Transport, Defence, Electricity generation

Stati Uniti

Australia

Brasile

Canada

Cina

Groenlandia

India

Russia

Sud Africa

Tanzania

Stati Uniti

Australia

Burma

Cina

India

Madagascar

Russia

Altri paesi

Source: The European House - Ambrosetti (2022) analysis of data from USGS, S&P Global Platts and Argus Media

Dysprosium, Neodymium and Terbium (belonging to the rare earths) 
see a predominant role of China in production and reserves...

Global production of Dysprosium, Neodymium, Terbium, 2021 Global reserves of Dysprosium, Neodymium, Terbium, 2021 

62%

16%

10%

38%

18%
17%

United States

China

Other 
countries

United States

China

Brazil

South Africa
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...with related geopolitical and market considerations

• Imports of rare earths from China to the United States and the European Union cover a large part of the 
entire supply chain

o The vertical integration of Chinese companies strengthens their competitive position

o The trade war between the US and China has led to the threat of special tariffs on rare earths exports from 
China to the US. Although not applied, it remains a potential threat due to the military applications that rare 
earths have for US defence and the repeated intimidation from China

o The outsourcing outside China of the production chain has further complicated the geopolitical scenario. 
The import of rare earths from Burma (Myanmar) has lengthened the supply chain to include a country 
characterised by strong internal political tensions

• Problems with logistics chains during the pandemic have stabilised prices, despite the growing demand for rare 
earths. In 2021, the Chinese government increased the quotas for extraction and use in metallurgical processes.  
Despite this, global supply could not keep up with demand: praseodymium and neodymium and terbium oxides 
increased by 42 % and 31 % respectively in the first quarter of 2021 alone. Over the same period, prices for 
dysprosium oxides increased by 57 %

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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Position Paper index

• The critical raw materials scenario in Europe and Italy

o The regulatory context and the supply framework in Europe

o The Italian industrial productions where critical raw materials are most relevant today

o The critical raw materials obtainable from the recovery of technological products

• The new economic and geopolitical scenarios and the impacts on the Italian and European 
critical raw materials supply strategy

o Location and production of critical raw materials and the geopolitical context of reference

o Critical raw materials in international supply strategies

• The recycling of technological products to mitigate supply risks

o Existing criticalities in the recycling of technological products

o The contribution that can be made by recycling technological products 

• The evolutionary vision to enhance the recycling of technological products
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1. In the United States, attention to critical raw materials emerged in 2008, when the first list was drawn up.  Since 
then, the US has sought to gain more and more leadership by forging strategic alliances, introducing tax
incentives for rare earths producers on national soil and supporting the extraction of critical raw materials

2. China has been the world’s leading producer of critical raw materials since 1985, and has recently further 
consolidated this leading position. In 2021, in particular, it announced the merger of three companies and the 
establishment of a state-owned company in rare earths production (the largest producer in the world), 
called the China Rare Earth Group

3. The prolonged pandemic phase and the continuation of the restrictive measures supported by the Chinese 
government in health matters may have repercussions on the supply chains of critical raw materials. The 
risks range from direct price increases and global supply-demand imbalance (prices variations from 10 to 35 
percent have also been observed in the course of a few months) to production disruption in several 
industrial supply chains due to logistical delays

4. In the EU, the European Commission drew up the first list of critical raw materials in 2011. In 2020, the 
Commission then presented its Critical Raw Materials Action Plan for 2030 and 2050 and the updated list of 
these materials

5. In general, a strong risk of concentration emerges for the European Union, especially for Dysprosium, 
Germanium, Neodymium and Terbium (>88 % from China)

The contents of the chapter at a glance
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The need for supplies of critical raw materials opens up new 
geopolitical challenges...

Grappling with the fifth industrial revolution and the decarbonisation of energy systems and the global 
economy, a new race has begun among the major economic and political powers to secure supplies of critical 

raw materials

Critical raw materials are essential in key and strategic sectors for today’s international relations:
• High-tech productions
• Infrastructures for renewable energy production
• Defence applications

Source: The European House - Ambrosetti 2022 processing 
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...where access to these materials increases geopolitical competition 
and vice versa

• Socio-economic factors:

o Raw materials indispensable for the energy transition and 
necessary for the transformation of value chains

o Highly geographically concentrated materials in states with 
complex political contexts

o Value and transport chains particularly sensitive to possible 
disruptions

• Impact on geopolitical dynamics:

o China’s growth as a superpower with global projections

o China’s Belt and Road Initiative (BRI) needs critical raw 
materials to expand and develop its innovation and green 
economy areas 

o Unforeseen phenomena accelerating and influencing the 
change of international balances

Source: The European House - Ambrosetti 2022 processing 

• As the use of these materials continues to 
increase, the possibility of a shortage in 
supply poses a threat to nations and 
entire industrial sectors

• While the issue of strategic stockpiling
has not yet emerged as an immediate 
problem, the trade in critical materials 
volumes has suffered several setbacks
recently due to: embargoes, trade wars, 
conflicts

• Two new critical moments have emerged 
with the COVID-19 pandemic and the 
conflict between Russia and Ukraine and 
the growing hostilities between the West 
and Russia

• New tensions between the US/Europe 
and China could further undermine the 
current framework 
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Critical raw materials in the US’ strategy

1980-2000: many producing companies stop extraction and production

2008: the US draws up the first list of critical raw materials

2010: the then Secretary of State Hillary Clinton warns the West of China’s rare earths monopoly

2012: together with the European Union and Japan, Washington files formal complaints with the WTO over export and 
production quotas in China

2018: Washington announces and then withdraws a proposal to list rare earths as a sanctionable commodity during the trade 
war with Beijing

2019: the US announces its willingness to create a strategic partnership with Australia

2021: tax incentives are introduced for rare earths producers on national soil

2022: the Biden Administration invokes the Defence Production Act to support the extraction of critical raw materials to decrease 
strategic dependence on foreign imports

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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Critical raw materials in China’s strategy

1985: China emerges as the world’s leading producer

2004-2006: Beijing introduces export and production quotas for critical raw materials

2009: China tries to acquire its major international competitor Lynas, but the Australian government opposes it. Japan invests 
in the company to allow it to restructure its debt and continue alternative production to China

2010: China restricts export quotas to Japan

2016: the Chinese government announces a campaign to limit illegal mining

2019: for the first time, China announces the possibility of using critical raw materials as a foreign policy tool

2021: Beijing announces the merger of three companies and the establishment of a state-owned giant in rare earths production
(the world’s largest producer), called the China Rare Earth Group

2022: the government requires production companies to contain overhead costs

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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Critical raw materials in the European Union’s strategy

2008: the European Parliament adopts the first significant resolution on the issue, recommending the Council and 
the Commission to develop a European strategy, including research, development and recycling

2010: Germany establishes diplomatic relations with Australia with the aim of diversifying imports and address 
the challenge of China and India

2011: the European Commission presents its first list of critical raw materials for the EU. Dependency is not only on China, but also 
on other hostile and/or unstable regimes such as Russia, Brazil, Nigeria and Burma (Myanmar)

2012: together with the US and Japan, the EU files formal complaints with the WTO about export and production quotas in 
China

2015: joint EU-Denmark-Greenland declaration on potential cooperation

2018-2020: the Horizon 2020 programme directs EUR200 million of investment towards research in the sector

2020: the European Commission presents its Critical Raw Materials Action Plan for 2030 and 2050 and the updated list of these 
materials, and launches the European Raw Materials Alliance (ERMA)

2021: the European Union and Canada announce a strategic partnership on supply chains

2022: the European Commission announces its intention to make the approach to critical raw materials strategic with the dual 
aim of achieving the Green Deal and breaking free from energy dependence on Russia

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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A strong risk of concentration emerges for the EU, especially for 
Dysprosium, Germanium, Neodymium and Terbium (>88 % from China)

Dysprosium Gallium Germanium Indium Neodymium

Ruthenium Tantalum Terbium Lithium Cobalt

• EU supply: 
China (98 %)

• EU supply: 
Germany (35%)

• EU supply: 
China (89 %)

• EU supply: 
Francia (28 %)

• EU supply: 
China (93 %)

• EU supply: 
South Africa 
(40 %)

• EU supply: 
Congo (36 %)

• EU supply: 
China (98 %)

• EU supply: 
• Chile (78 %)

• EU supply: 
Congo (68 %)

Source: The European House - Ambrosetti (2022) analysis of European Commission data  

Note: Although the concentration of global production of critical raw materials is almost always located in China, the European supply, also due 
to quantities not yet widely available on the market, also depends on intra-European countries  
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Geopolitics and value chains combine to outline future scenarios to be 
carefully monitored

• Trade wars and protectionism may directly affect the availability of materials and applications on which Europe is 
today largely dependent

o In recent years, the trade war between the US and China has already shown to have a direct impact on critical 
raw material markets

• A prolonged resurgence of the pandemic and the continuation of the highly restrictive measures supported by the 
Chinese government on health matters would inevitably have repercussions on the supply chains of critical raw 
materials with production of Dysprosium, Germanium, Neodymium, Indium, Terbium, and refining of Zinc, Cobalt, 
Lithium heavily concentrated in China. Risks range from direct price increases and global supply-demand 
imbalance (prices variations from 10 to 35 percent have also been observed in the course of a few months) to 
production disruption in several industrial supply chains due to logistical delays

• The continuation of the conflict in Ukraine and the instability brought to the energy markets increase inflation and 
internal production and processing costs, both in the countries of extraction and in those of final use (European 
countries above all).  The turmoil on the energy markets (oil and gas in particular) has direct consequences on the 
supply chains of critical raw materials

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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Position Paper index

• The critical raw materials scenario in Europe and Italy

o The regulatory context and the supply framework in Europe

o The Italian industrial productions where critical raw materials are most relevant today

o The critical raw materials obtainable from the recovery of technological products

• The new economic and geopolitical scenarios and the impacts on the Italian and European critical 
raw materials supply strategy

o Location and production of critical raw materials and the geopolitical context of reference

o Critical raw materials in international supply strategies

• The recycling of technological products to mitigate supply risks

o Existing criticalities in the recycling of technological products

o The contribution that can be made by recycling technological products 

• The evolutionary vision to enhance the recycling of technological products
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1. Although at European level many countries have introduced a national strategy on the Circular Economy in 
recent years, much effort is still needed to promote the adoption of Circular Economy behaviours for 
technological products, primarily among citizens: >70 % of European citizens do not buy second-hand 
products

2. Globally, the amount of e-waste is increasing at a rate of almost 2 million tons per year. In 2020, there will be 
around 55.5 million tonnes of e-waste generated globally: at this rate, by 2030 it will reach almost 75 million 
tons

3. In this picture, Europe is the continent that generates the largest amount of e-waste per capita with 16.2 kg (vs. 
the Americas 13.3; Africa 2.5; Oceania 16.1 and Asia 5.6). By focusing attention at the Italian level, in our 
country, 39.4 % of e-waste is correctly recycled, thus showing a gap to be fulfilled with respect to the 
declared European target of 65 %

4. In order to accelerate in the direction of the circular economy, it is necessary to pay attention to some critical 
issues that hinder proper management of technological waste: i) waste collection methods; ii) illegal disposal
and parallel streams; iii) authorisation procedures; iv) plant engineering and collection network; v) 
communication and awareness raising

The contents of the chapter at a glance
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A premise: at European level, many countries have introduced a 
national strategy on the Circular Economy in recent years...

Source:  The European House - Ambrosetti analysis of updated data from the European Commission and European Circular Economy 
Stakeholder Platform and the “Circular Europe. How to successfully manage the transition from a linear to a circular world” study carried 
out in collaboration with Enel and Enel Foundation (2020)

Key:

National strategy

Declaration of 
intent or regional 
activities

Neither national 
strategy nor 
regional activities

FINLAND

AUSTRIA

ITALYSPAIN

SWEDEN

GERMANY

FRANCE

PORTUGAL

HUNGARY

ROMANIA

BULGARIA

DENMARK

POLAND

CZECH REP. 
SLOVAKIA

GREERCE

NETHERLANDS

BELGIUM

IRELAND LITHUANIA

LATVIA

ESTONIA

LUX.

CROATIA

SLOVENIA

UNITED
KINGDOM

MALTA

CYPRUS

Finland
Finnish roadmap for the 
Circular Economy (2016-2025). 
World’s first national roadmap 
for the Circular Economy (2021)

Greece
National action plan for the 
Circular Economy (2018)

Slovenia
Roadmap for the Circular 
Economy (2018)

Scotland 
Strategy for the Circular 
Economy (2016)

Portugal
National Action Plan for the 
transition to the Circular 
Economy (2017)

Germany
Programme for the sustainable use and conservation of 
national resources (2016)

France
Law against waste and for the 
Circular Economy (2016)

Italy
Introduction of European Directives in the Circular 
Economy Package (2020)

Spain
España Circular 2030, a national strategy for the 
Circular Economy in Spain by 2030 (2020)

Luxembourg
National plan for waste and 
resources management  (2015)

Netherlands
Circular Economy in the 
Netherlands by 2050 (2016)

Austria
First nation to measure its 
circularity gap (2019)

Poland
Roadmap for the 
transition to the 
Circular Economy 
(2019)

Note: In brackets the year the policy was introduced
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...but many efforts are still needed to promote the adoption of 
behaviours related to the Circular Economy, primarely among citizens

Consumer statements on the readiness for circular behaviours in the EU-27 + the 
UK, (percentage of respondents) 2020

Behaviours related to the 
Circular Economy

Strongly 
disagree

Tend to disagree Tend to agree Strongly agree

I always keep things I own 
for a long time

0.8% 5.8% 51.7% 41.7%

I always recycle my waste 
products

3.4% 18.8% 52.0% 25.8%

I usually repair my 
possessions if they break

7.4% 29.1% 52.7% 10.8%

I sometimes buy second-
hand products

31.1% 40.5% 23.8% 4.6%

I always buy newer 
products and electronic 
gadgets

15.2% 39.6% 37.1% 8.2%

36.5 % of 

citizens in 
EU-27 + the 
UK do not 
repair their 
goods when 
they break 
and more 

than 70 % of 

respondents 
do not buy 

second-hand 
products

Source: The European House - Ambrosetti (2022) analysis of European Commission data    
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Virtuous closure of the waste cycle is a key step in the circular economy

• Circularity is an economic model aimed at 
closing material and resources cycles and 
which follows the principles of material 
regeneration and value creation in processes

• The virtuous closure of the waste cycle is a 
key element of circularity where end-of-life 
products are fed back into the production 
process as secondary raw materials...

o ...through recycling of materials and raw 
materials...

o ...and energy recovery of residual waste 
also generated by a circular process

CIRCULAR
ECONOMY OF

PRODUCTS

Design

Production

Distribution
Use and repair

Collection

RecyclingRAW MATERIALS

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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The development of recycling of technological products 
(waste electrical and electronic equipment, WEEE, and 

waste batteries and accumulators) can be a further step 
towards the full achievement of a Circular Economy model
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The amount of e-waste generated globally is increasing at a rate of 
almost 2 million tons per year

2030
2029
2028
2027
2026
2025
2024
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014

m tonsKg per 
capita

E-waste generated globally per year (values per capita, left graph, and values in million tons, right graph), 2014-2030

Source: The European House - Ambrosetti (2022) analysis of Global E-waste Monitor data  

2030
2029
2028
2027
2026
2025
2024
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014

9.0

8.9

8.8

8.6

8.5

8.3

8.2

8.0

7.8

7.6

7.5

7.3

7.1

6.9

6.8

6.6

6.4 44.4

46.4

48.2

50.0

51.8

53.6

55.5

57.4

59.4

61.3

63.3

65.3

67.2

69.2

71.1

72.9

74.7
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In particular, waste from temperature exchange equipment increased 
significantly (+7 % vs. 2014) 

LightingTemperature exchange 
equipment 

10.8M tons
(+7% vs. 2014)

0.9M tons
(+4% vs. 2014)

Displays and monitors

6.7M tons
(-1% vs. 2014)

Telecommunications
equipment

Large ICT equipment

13.1M tons(+5% vs. 2014) 4.7M tons
(+2% vs. 2014)

Small ICT equipment

17.4M tons
(+4% vs. 2014)

Source: The European House - Ambrosetti (2022) analysis of Global E-waste Monitor data  
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The amount of e-waste is also increasing in Europe and reached 12.2 
million tons in 2020

11,2

11,4

11,6

11,7

11,9

12,0

12,2

2014 2015 2016 2017 2018 2019 2020

E-waste generated in the EU (million tons), 2014-2020

• In Europe, the amount of      
e-waste generated is 
steadily increasing and 
reached 12.2M tons in 2020 
(+8.3 % vs. 2014)

• Between 2014 and 2020, the 
value per capita also 
increased from 15.5 kg in 
2014 to 16.2 kg in 2020

Source: The European House - Ambrosetti (2022) analysis of Global E-waste Monitor data

(*) Compound annual growth rate
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Europe, although a leader in WEEE recycling, is the continent that 
generates the largest amount of electronic waste per capita (16.2 kg)

Americas

Asia

Oceania
Africa

Source: The European House - Ambrosetti (2022) analysis of Global E-waste Monitor and Eurostat data  

13.1M t (13.3 kg 
per capita)

1.2M t (9.4%)

2.9M t (2.5 kg 
per capita)

0.03M t (0.9%)

0.9M t (16.1 kg 
per capita)

0.06M t (8.8%)

24.9M t (5.6 kg 
per capita)

2.9M t (11.7%)

Europe

12.2M t (16,2 kg 
per capita)

5,1M t (46.8%)

Key:

E-waste collection rate

E-waste generated
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Within this framework, 39.4 % of e-waste in Italy is recycled correctly 
(7.4 percentage points lower than the European figure)
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By analysing the per capita collection rate, the best 
placed European country is Sweden with 15.1 kg 

vs. the EU figure of 10.0 kg

Note: The results for Croatia and Bulgaria correspond to official statements by their respective governments and there are no further public reports or 
underlying information available to fully assess their truthfulness.
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Not only that: it is also among the European countries with the lowest 
collection rate of batteries and accumulators
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collection rate of batteries and accumulators in the EU
(percentage values), latest year available

Between 2015 and 2019, Italy improved its 
performance in recycling batteries and 

accumulators by 7.5 percentage points
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A correct management of technological waste requires addressing 5 issues

1. Waste collection 
methods

2. Illegal disposal and 
parallel streams

3. Authorisation 
procedures

4. Plant engineering and 
collection network

5. Communication and 
awareness raising

• Errors in the separate collection, little-known services (1-to-0 and 1-to-1 WEEE take-back*)
• Lack of common goals and objectives between the various actors in the chain (producers, 

distributors and consumers)

• A still high percentage of WEEE escapes the recycling system and is dispersed in the 
environment, with damage to the economy and the environment: in Italy this share is about 
70 % of the total

• Complexity of authorisation procedures for waste treatment plants: the actual average 
duration for the construction of waste treatment plants is 4.3 years

• Shortage of municipal collection centres (CCs): out of a total of 7,983 Italian municipalities, 
the CCs used were 3,906 (2,432 in the North, 625 in the Centre and 849 in the South)

• 1 out of 2 Italians do not know the word WEEE and 2 out of 3 do not know how to behave 
sustainably

• 75 % of Italians believe they have at home at least one appliance to dispose of

Source: The European House - Ambrosetti (2022) analysis of the study “WEEE, Circular Economy and Climate Change. A survey of citizens’ 
levels of knowledge, opinions and behaviours” and data from various sources,   

(*) 1-to-0 WEEE take-back: citizens can hand in their small waste electrical and electronic equipment (long side max 25 cm), free of charge and
with no obligation to buy. 1-to-1 WEEE take-back: citizens who buy a new electrical or electronic equipment have the right to ask the retailer to 
take back the old equivalent equipment they want to dispose of. 
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Position Paper index

• The critical raw materials scenario in Europe and Italy

o The regulatory context and the supply framework in Europe

o The Italian industrial productions where critical raw materials are most relevant today

o The critical raw materials obtainable from the recovery of technological products

• The new economic and geopolitical scenarios and the impacts on the Italian and European critical 
raw materials supply strategy

o Location and production of critical raw materials and the geopolitical context of reference

o Critical raw materials in international supply strategies

• The recycling of technological products to mitigate supply risks

o Existing criticalities in the recycling of technological products

o The contribution that can be made by recycling technological products 

• The evolutionary vision to enhance the recycling of technological products
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1. The European House - Ambrosetti has estimated that 7,600 tons of critical raw materials (or 11 % of the 
critical raw materials imported from China in 2021) could be recovered if the collection rate of the best 
European performers is reached

2. Conversely, if we maintain the current collection rate, this would create a gap of technological waste to be 
recovered of about 280,000 tons, which would result in a loss of 15,600 tons of critical raw materials

3. Increasing the collection rate of technological waste would generate environmental benefits which, in the best 
case scenarios, would amount to a reduction of about 1 million tons of CO2

4. The environmental benefits would be accompanied by significant social benefits for the community: assuming a 
cost per ton of EUR195, the reduction in emissions would generate a benefit of almost EUR208 million

5. In return for increased recycling of technological waste and greater availability of critical raw materials, the cost 
of imports would be reduced, generating an economic benefit of almost EUR14 million

The contents of the chapter at a glance
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E-waste is an “urban metals mine”, which, if properly 
recovered and recycled, can drastically reduce 

dependence on critical raw materials, while providing economic, 
environmental and social benefits
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The contribution that can be achieved through the recycling of 
technological products develops along 3 dimensions

Recovery of critical raw 
materials 

Environmental and 
social benefits due to 

avoided emissions

Economic benefits due 
to savings on imports

Benefits obtainable from the recycling of technological products

Source: The European House - Ambrosetti 2022 processing 
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The European House - Ambrosetti has estimated the benefit resulting 
from an increase in the collection rate of technological waste

• To quantify the benefit deriving from an improvement in the collection rate of technological waste, The European 
House - Ambrosetti considered 3 evolutionary scenarios compared to the current situation:

o The first scenario consists in quantifying, at Italian level, the critical raw materials deriving from having a 
collection rate in line with the growth track of the best European performers

o The second scenario consists in quantifying, at Italian level, the critical raw materials deriving from having a 
collection rate in line with the target defined at European level (65 %)  

o The third scenario consists in quantifying, at Italian level, the critical raw materials deriving from having a 
collection rate in line with the European average

• For each of the 3 scenarios, a recovery of critical raw materials for every 1,000 additional tons of technological 
waste equal to 55.6 tons was considered 
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Scenario 1: achieving the collection rate of the best performers would 
allow the recovery of 7,600 tons of critical raw materials

Best European performers for 
collection rate of digital products

Best European performers:
70-75 %

(vs. 39.4 % in Italy)

1 Tons of digital products 
recycled in Italy

2

Current scenario:
384,500 tons

vs.

Future scenario:
521,300 tons

Recovery of critical raw materials
3

Additional recycled products:
+136,900 tons

The increased recycling of 
technological products 

would ensure a recovery of 
approx. 

7,600 tons of critical raw 
materials 

or 11 % of China’s imported 
critical raw materials 

in 2021

Source: The European House - Ambrosetti 2022 processing 

collection rate in line with the 
growth track of the best 

European performers
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Scenario 2: achieving the collection rate defined at European level would 
allow the recovery of 5,500 tons of critical raw materials

collection rate at European level
1 Tons of digital products 

recycled in Italy

2

Current scenario:
384,500 tons

vs.

Future scenario:
482,900 tons

Recovery of critical raw materials
3

Additional recycled products:
+98,400 tons

The increased recycling of 
technological products 

would ensure a recovery of 
approx. 

5,500 tons of critical raw 
materials 

or 8 % of China’s imported 
critical raw materials 

in 2021

Source: The European House - Ambrosetti 2022 processing 

collection rate set by 

the EU directive:

65.0 %

(vs. 39.4 % in Italy)
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Scenario 3: achieving the collection rate equal to the European average 
would allow the recovery of 1,600 tons of critical raw materials

collection rate in 

Europe: 46.8 %

(vs. 39.4 % in Italy)

collection rate at European level
1 Tons of digital products 

recycled in Italy

2

Current scenario:
384,500 tons

vs.

Future scenario:
412,900 tons

Recovery of critical raw materials
3

Additional recycled products:
+28,400 tons

The increased recycling of 
technological products 

would ensure a recovery of 
approx. 

1.600 tons of critical raw 
materials 

or 2 % of China’s imported 
critical raw materials 

in 2021 

Source: The European House - Ambrosetti 2022 processing 
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With the current collection rate, 280,000 tons of technological products (and 
15,600 tons of critical raw materials) would not be recovered by 2025

0.9

1.2

Trend scenario Policy scenario

• In order to assess the recovery potential of 
critical raw materials by 2025 in Italy, 2 
scenarios were considered

o trend scenario, in which the collection 
rate was projected (CAGR* ‘14-’18)

o policy scenario, in which the European 
target of 65 % was considered

• By 2025, a gap of over 280,000 tons of 
technological waste emerges 

• This would result in a loss of 15,600 tons of 
critical raw materials

Gap:
280,500 tons

Recycled technological waste (M tons), 2025

Source: The European House - Ambrosetti 2022 processing 

(*) Compound annual growth rate
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The European House - Ambrosetti has estimated the environmental benefit 
resulting from an increase in the collection rate of technological waste

• To quantify the environmental benefit deriving from an improvement in the collection rate of technological waste, 
The European House - Ambrosetti considered 3 evolutionary scenarios compared to the current situation:

o The first scenario consists in quantifying, at Italian level, the environmental benefit deriving from having a 
collection rate in line with the growth track of the best European performers  

o The second scenario consists in quantifying, at Italian level, the environmental benefit deriving from having a 
collection rate in line with the target defined at European level (65 %) 

o The third scenario consists in quantifying, at Italian level, the environmental benefit deriving from having a 
collection rate in line with the European average

• For each of the 3 scenarios, a saving of CO2-eq per 1,000 tons of technological waste recycled was considered, equal 
to almost 8,000 tons of CO2-eq
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Increasing the collection rate of technological waste would generate 
widespread benefits in environmental and social terms

collection rate in line with the growth 
track of the best European 

performers

collection rate in line with the target 
defined at European level

collection rate in line with the 
European average

POSSIBLE SCENARIOS ENVIRONMENTAL 
BENEFITS

SOCIAL BENEFITS

• -1.1M tons CO2

• -765,500 tons CO2

• -221,300 tons CO2

• + EUR207.6M

• +EUR149.0M

• + EUR43.1M

Social cost 
per ton of CO2:

EUR195

Source: The European House - Ambrosetti 2022 processing 
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The European House - Ambrosetti has estimated the economic benefit 
resulting from an increase in the collection rate of technological waste

• To quantify the economic benefit deriving from an improvement in the collection rate of technological waste, The 
European House - Ambrosetti considered 3 evolutionary scenarios compared to the current situation:

o The first scenario consists in quantifying, at Italian level, the environmental benefit deriving from having a 
collection rate in line with the growth track of the best European performers  

o The second scenario consists in quantifying, at Italian level, the environmental benefit deriving from having a 
collection rate in line with the target defined at European level (65 %)  

o The third scenario consists in quantifying, at Italian level, the environmental benefit deriving from having a 
collection rate in line with the European average

• By analysing Eurostat’s Comext database for international trade, it was possible to reconstruct for each of the 3 
scenarios the value of imports of critical raw materials with other European countries and non-EU trading partners  

• Finally, the import cost per ton of critical raw materials was calculated 
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Due to increased recycling of technological waste, the availability of 
critical raw materials increases while the cost of imports decreases

Quantity of imported critical 
raw materials:

2.9M tons

Value of imported critical 
raw materials:

EUR5.2Bn

Source: The European House - Ambrosetti 2022 processing 

Import cost:

1,801 EUR/ton

Picture as of 2021: Economic benefits:

Scenario 1 (collection rate in line with 
best European performers): savings 

of EUR13.7M

Scenario 2 (collection rate in line with 
the target defined at European 

level): savings of EUR9.9M

Scenario 3 (collection rate in line with 
the European average): savings of 

EUR2.9M
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Position Paper index

• The critical raw materials scenario in Europe and Italy

o The regulatory context and the supply framework in Europe

o The Italian industrial productions where critical raw materials are most relevant today

o The critical raw materials obtainable from the recovery of technological products

• The new economic and geopolitical scenarios and the impacts on the Italian and European critical 
raw materials supply strategy

o Location and production of critical raw materials and the geopolitical context of reference

o Critical raw materials in international supply strategies

• The recycling of technological products to mitigate supply risks

o Existing criticalities in the recycling of technological products

o The contribution that can be made by recycling technological products 

• The evolutionary vision to enhance the recycling of technological products
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1. In order for the recycling of technological products to become a strategic lever to reduce the supply risks for 
Italy, it is necessary to act on 3 dimensions: regulations, volumes and plant engineering, with the ultimate 
aim of developing local supply chains  

2. With reference to regulations, it is necessary to adjust the rules for the collection of technological products 
and simplify and digitalise the registration in the National Register of Environmental Managers

3. With regard to volumes, priority actions concern the growth of WEEE collection mechanisms, the development 
of collection ecopoints spread throughout the territory, where citizens know they can dispose of their waste 
technological products, and the creation of control mechanisms for the so-called “parallel streams” 

4. With regard to plant engineering, the need emerges –first and foremost– for streamlining authorisation 
procedures: to date, in fact, the actual average duration of the construction of waste treatment plants is 4.3 
years, of which 2.7 years are taken up by design and authorisation times

The contents of the chapter at a glance
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Recycling of technological products can become a strategic lever to 
reduce supply risks for Italy…

The recycling of technological products –

even if it does not enable volumes that make 

it possible to dispense with mining activities –

can contribute to reducing the dependence 

of the country’s supply of critical raw 

materials by enhancing a circular economy 

paradigm 

Aligning the elements of regulations, volumes 

and plant engineering- with effective 

communication to the public - enables the 

development of local supply chains

Strategic vision acting on multiple levels:

Regulations

Plant engineering

Volumes

Development of local supply chains 

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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… with clearly defined priorities for action

Strategic vision acting on multiple levels:

Regulations

Plant engineering

Volumes

Development of local supply chains 

• Streamlining of authorisation procedures  

• Increasing the capillarity of collection centres

• Adjustment of the rules for the collection of technological 
products (greater use of micro-collections, expansion of 
channels, etc.) 

• Simplification and digitalisation of the registration in the 
National Register of Environmental 

• Incentives to support WEEE “one-to-one” collection mechanisms 

• Countering mechanisms for “parallel streams”

• Development of collection ecopoints spread throughout the 
territory 

Priorities for action:

Source: The European House - Ambrosetti (2022) analysis of data from various sources
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Regulatory interventions: objectives and lines of action

REGULATIONS

Strategic 
objective

Simplify and extend 
the collection 

methods for waste 
technological 

products (WEEE and 
batteries)

Priority lines of action

• Adjustment of the rules for the collection of technological products 

o Extension of the possibility of collecting small WEEE and batteries 
also to distributors not belonging to the product categories of electronic 
appliances and batteries

• Simplification and digitalisation of the registration in the National Register of 
Environmental 

o Fully digitalised management of the charges relating to the 
registration in the Register of Environmental Managers in order to 
reduce regulatory burdens on companies

o European mutual recognition of companies involved in waste transport 
to stimulate the creation of more competitive markets

HIGH VISIBILITY

ACTION FOR

CITIZENS
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Actions to support the growth of volumes of recycled technological 
products: objectives and lines of action

VOLUMES

Strategic 
objective

Increase the 
volumes of 

technological 
products (WEEE and 

batteries) sent for 
recycling

HIGH VISIBILITY

ACTION FOR

CITIZENS

Priority lines of action

• Support the growth of WEEE “one-to-one” collection mechanisms

o The replacement of electronic equipment is the prevailing mode of 
generation of WEEE and it is therefore necessary to provide for 
advertising obligations for the performance of this service

• Development of collection ecopoints spread throughout the territory

o Create a network of ecopoints (managed by public or private entities) 
spread throughout the territory where citizens know they can dispose of 
their waste technological products 

• Countering mechanisms for “parallel streams” 

o Several thousand tons of WEEE – primarily small household appliances  
– escape the collection system. The fight against parallel streams must 
include communication activities to the public, but also the extension of 
collection centres and subsidies to logistics operators who must be able 
to collect materials on behalf of distributors more frequently
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Actions to support the development of plant engineering: objectives 
and lines of action

PLANT

ENGINEERING

Strategic 
objective

Increase plant 
engineering for 

processing 
technological 

products (WEEE and 
batteries)

HIGH VISIBILITY

ACTION FOR

CITIZENS

Priority lines of action

• Streamlining of authorisation procedures  

o The actual average duration of the construction of waste treatment 
plants is 4.3 years, of which 2.7 years are taken up by design and 
authorisation times. In order to reduce these times, it is necessary to 
adopt models to favour “consensus management” in the territory (e.g., 
public debate, synchronous conference of services, etc.) so as to 
guarantee fixed timescales. 

• Increasing the capillarity of collection centres

o Adapt the network of existing collection centres, which is unevenly 
distributed throughout the territory and consists of collection points 
regulated in a highly differentiated manner  
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