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Abstract 

The ESPON STARTER project examines regional implications of scenarios linked to Open Strategic Autonomy 

(OSA), with a focus on strategic raw materials as defined in the EU Critical Raw Materials Act (ECRMA). Recent 

disruptions—from Covid-19 and the war in Ukraine to escalating US-China rivalry—, and more recently the 

election of Donald Trump as US presidents, have prompted the EU to revise its stance towards globalization and 

pivot towards different aspects of economic security and resilience. These priorities are now reflected in 

a variety of EU strategies and regulations that emphasize themes such as OSA, de-risking, and supply 

chain diversification. Within this context, the ECRMA sets quantitative targets for securing access to strategic 

materials vital for Europe’s green and digital transitions. The ECRMA sets ambitious targets to secure the supply 

of 16 strategic minerals crucial for the EU's industrial, technological, energy, and military capabilities, which are 

essential for achieving strategic autonomy.  

This report presents an analysis of Scenario 1 of Task 1, which examines the territorial impact of substituting 

supply sources for the 16 strategic raw materials prioritized by the ECRMA. The aim is to reduce external 

dependence and improve supply chain resilience, in line with guidance from the European Commission. To 

achieve this, the EU intends to seek new trading partners and strengthen economic relations with existing ones. 

By diversifying suppliers, reliance on current partners is decreased and economic security is enhanced against 

unexpected economic, geopolitical or regulatory shocks. It also sends a powerful political message: in a context 

of rising protectionism and aggressive unilateral economic nationalism from the US, the EU is committed to 

rules-based trade.  

The report is divided into two sections: (i) Product-level analysis: This section aims to identify significant 

changes, risks and opportunities using key metrics from the ECRMA, including economic importance (EI), import 

substitutability indicators (SUBS), scarcity measures (SCARCE) and Herfindahl–Hirschman indexes (HHI). 

(ii) Regional analysis: This section uses the EUREGIO-2017 dataset to simulate the territorial impact of substi-

tuting the identified strategic inputs. The country-product analysis concludes with a table identifying excessive 

dependence on current suppliers for each of the 16 SRMs, considering two alternative thresholds: 65% and 50%. 

Simulating the territorial effects of substituting potential alternative suppliers indicates that the impact on both 

GDP and employment is extremely limited at national and regional levels. 

As expected, China and Russia are experiencing the largest reductions. However, other major trading partners, 

such as South Africa, Turkey, Canada, the United States and Norway, will also see a decline in export volumes to 

the European Union. The countries set to benefit most are Indonesia, Brazil, India, Mexico and Australia. In terms 

of the regional analysis, certain countries—such as the United Kingdom, Norway and Portugal—experience pos-

itive impacts across all regions. In contrast, most other EU regions exhibit slightly negative effects. Some coun-

tries, such as Spain, Greece and France, have regions with positive effects and others with negative effects. This 

heterogeneity can be explained by the actual sectoral and regional interconnection of these regions with current 

main suppliers and potential substitutes. The report concludes with methodological and policy implications. 

In terms of policy recommendations, the report acknowledges that, although the European Commission's initi-

atives are vital, implementing them using real-world data and simulations poses significant methodological chal-

lenges. These include defining products, thresholds and transformation stages. These parameters are crucial in 

determining which countries emerge as dominant suppliers, some of which may also be viable alternatives. The 

report stresses the need for coordinated action that goes beyond market forces, using tools such as trade policy, 

incentives, and public procurement while avoiding protectionism. Flexibility in benchmarks such as the 65% 

rule, greater involvement of regional and industrial stakeholders, and cooperation with advanced democratic 

partners (e.g. the UK, Norway, Canada and Japan) are essential. Ultimately, achieving strategic autonomy re-

quires not only trade diversification, but also domestic production, recycling, labour capacity and geopolitical 

intelligence, all within a cohesive, multi-scale and values-based framework. 

Keywords 

Strategic Raw Materials; Open Strategic Autonomy; Input-Output Analysis; Europe; Regions; Resilience 
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Highlights 

▪ The ESPON STARTER project examines the regional implications of scenarios relating to the EU's pursuit of 

Open Strategic Autonomy (OSA), focusing particularly on the strategic raw materials outlined in the Critical 

Raw Materials Act (ECRMA). 

▪ The ECRMA sets ambitious targets to secure the supply of 16 strategic raw materials (SRMs), which are 

essential for achieving strategic autonomy in Europe. This report presents an analysis of Scenario 1 of Task 

1, which explores the territorial impact of substituting supply sources for the 16 strategic raw materials 

prioritised by the ECRMA.  

▪ The analysis proceeds in two stages: (i) Product-level analysis, which aims to identify significant changes, 

risks and opportunities using key metrics from the ECRMA. (ii) Regional analysis, which uses the EUREGIO-

2017 dataset to simulate the territorial impact of substituting the identified strategic inputs. The country-

product analysis concludes with a table identifying the current main suppliers of each of the 16 SRMs, con-

sidering two alternative thresholds of 65% and 50%. 

▪ The territorial effects of substituting potential alternative suppliers are extremely low at both the country 

and regional levels. 

▪ The countries that would be affected the most in terms of GDP and employment are China and Russia. How-

ever, when applying the EC methodology strictly, other relevant countries, such as South Africa, Turkey, 

Canada, the USA and Norway, should also reduce their exports to the EU. The countries with the largest 

positive impacts are Indonesia, Brazil, India, Mexico and Australia.  

▪ Regarding the regional analysis, all regions in some countries, such as the UK, Norway and Portugal, have a 

positive impact, while most others have a slightly negative impact. In some countries, such as Spain, Greece 

and France, some regions have positive effects and others have negative effects. This heterogeneity can be 

explained by the current sectoral and regional interconnection of these regions with main suppliers and 

potential substitutes.  

▪ In terms of policy recommendations, the report identifies ECRMA as a critical step towards strategic auton-

omy. However, it highlights implementation challenges. Applying the strategy to real data is complex. Defi-

nitions, thresholds and transformation stages significantly influence dependency assessments. 

▪ There is a need for policy coordination. Market forces alone would be insufficient to reach established goals, 

and effective de-risking would require incentives and public intervention. This is all within the context of 

the EU avoiding protectionism and remaining supportive of a rules-based international economic order. 

▪ The analysis also suggests that there should be more flexibility in thresholds. Rigid benchmarks, such as 

65%, should take into account geopolitical and supply chain context, as well as the role of specific 'friendly 

suppliers' (such as Canada), with a view to further integration with the EU..  

▪ Finally, the strategy should extend beyond trade. Strategic autonomy depends on domestic production 

(where possible), recycling, labour force planning, geopolitical awareness, and efforts at global cooperation. 

Working with like-minded partners such as the UK, Norway, Canada and Japan (and, hopefully, the US) 

would be crucial in preventing fragmentation and increasing leverage, particularly with regard to China. 
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1 Introduction 

The ESPON STARTER project aims to analyse the regional effects of Open Strategic Autonomy (OSA) scenarios. 

The project involves the following research areas: (i) Examining the impact of diversification benchmarks for 

strategic raw materials outlined in the EU's Critical Raw Materials Act (ECRMA). (ii)Assessing the regional ef-

fects resulting from concessions in Free Trade Agreements (FTAs), specifically those contributing to diversifica-

tion targets for strategic raw materials. (iii) Translating exogenous shocks into policy recommendations and 

conducting regional-sectoral case studies to provide an in-depth analysis of the effects of these scenarios, con-

sidering endogenous characteristics, policies and industrial conditions. 

This report corresponds to the first scenario of Task 1, which examines the territorial impact of the substitution 

scheme for country sources under the 16 strategic raw materials (SRMs). The aim is to reduce the EU's excessive 

dependence on certain countries and the associated risks, in line with the European Commission's recommen-

dations. 

The remainder of the report is structured as follows: The sub-chapters in Section 1 provide an overview of the 

background and policy context. Section 2 describes the methodology and data used. Section 3 presents the re-

sults at country and regional levels. Section 4 suggests possible policy implications. Finally, Section 5 summa-

rises the key findings and provides concluding reflections. The document is complemented by an Annex. 

 

1.1 Background and policy context 

In recent years, the EU has faced several unexpected shocks, including the disruption to global supply chains 

caused by the pandemic, the economic, energy and political consequences of the Russian invasion of Ukraine, 

increased US-China rivalry and the risk of global economic fragmentation. These shocks have undermined the 

liberal, rules-based order that the EU had long relied upon, replacing it with geopolitical rivalry and weakened 

multilateralism. Donald Trump's return to the White House in January 2025, along with his new tariffs, has in-

troduced further uncertainty to the global trading system (Baldwin, 2025). The new US president has questioned 

the security umbrella protecting Europe and targeted the European economy directly. In response to these chal-

lenges, the EU has reluctantly adapted its policies to the new geoeconomic reality and has recently been forced 

to refine its foreign policy tools, particularly in the spheres of trade and the economy. 

Key themes now shaping Europe’s economic and trade policies include open strategic autonomy (OSA), energy 

and economic security, supply chain resilience, and de-risking — not only from China, but also from the US. 

Unlike the US, which has adopted a protectionist and isolationist stance, the EU remains committed to free trade 

agreements — preferably multilateral, but also bilateral — to mitigate risks, reduce vulnerabilities and secure 

critical resources from allied or like-minded countries. At the same time, the EU is adopting a more assertive 

stance, moving away from an overly optimistic view of globalisation, and developing tools to defend itself against 

external coercion and unfair competition, while using trade policy to combat climate change and promote Euro-

pean values. 

The EU has also developed an economic security strategy that is aligned with the US and Japan, but which takes 

a less confrontational approach towards China given the strong economic ties that some member states, such as 

Germany, have with China. This strategy includes more sophisticated screening of inward investment, export 

controls, and protection against technology transfers. Following the recommendations of the Letta and Draghi 

reports, the EU is also strengthening its industrial policy to spearhead the green and digital transitions, particu-

larly in sectors such as semiconductors, biotechnology, electric vehicles, artificial intelligence and quantum com-

puting. However, these efforts have revealed a shortage of critical raw materials, which complicates the transi-

tion. 

The various official documents outlining these evolving policies will have significant economic and redistribu-

tive impacts across the EU, making it essential to assess their effects and ensure cohesion among member states. 
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Consequently, the concepts of 'geopolitical Europe' and 'strategic autonomy' have become pivotal in EU policy 

discussions
1

. In 2019, EC President Ursula von der Leyen emphasised the need for a 'Geopolitical Commission' 

to address global instability, while in 2020, European Council President Charles Michel promoted 'European 

Strategic Autonomy'. The 2021 EU Trade Policy Strategy introduced the OSA concept, which aims to balance 

trade openness with autonomy. Scholars and academics have linked this shift to a more protectionist 'Fortress 

Europe' approach, highlighting the role of industrial policy in achieving strategic autonomy (Scott Lavery, 2023; 

Wigger, 2023). However, since Donald Trump's election, the EU has emphasised its commitment to an open, 

rules-based trading system by accelerating the negotiation and ratification of free trade agreements. 

OSA refers to Europe's ability to govern itself without external interference, thereby ensuring resilience, security 

and prosperity (Tocci, 2021). Autonomy is a means to this end, not a goal in itself, enabling the EU to act inde-

pendently while collaborating with global partners on an equal footing to shape global governance and reinforce 

interdependence. 

A key element of EU autonomy is increasing resilience, which prompted the EU to pass the Critical Raw Materials 

Act (ECRMA) in 2024. The ECRMA aims to ensure the EU has access to a secure and sustainable supply of critical 

raw materials, enabling Europe to meet its 2030 climate and digital objectives. The Act sets ambitious targets to 

secure the supply of 16 strategic minerals that are crucial for the EU's industrial, technological, energy and mil-

itary capabilities. 

To mitigate the vulnerabilities associated with these minerals, the ECRMA promotes strategies such as diversi-

fying suppliers, enhancing resource efficiency, recycling, and exploring material substitutes. Key actions include 

forming strategic alliances with like-minded countries to secure access to raw materials while maintaining au-

tonomy; fostering internal cohesion to enable coordinated action; negotiating favourable terms with external 

suppliers; and investing in research and development to identify alternative materials. 

This report focuses on the trade dimension of the issue, leaving the exploration of mining and recycling for fur-

ther research. 

 

1.2 Research design 

In order to reduce its excessive reliance on a small number of countries for the supply of critical raw materials 

to European industries, the European Union is seeking to establish new trade partnerships. By diversifying its 

suppliers, the EU can reduce its reliance on existing sources and enhance its economic resilience in the face of 

unforeseen economic, geopolitical or regulatory shocks. This scenario analyses the EU’s current dependence on 

16 strategic raw materials and assesses the potential economic impact of sourcing from a more diverse and 

geopolitically aligned group of suppliers. 

The analysis proceeds in two stages: 

▪ Product-Level Analysis: This phase evaluates the current status of strategic raw materials across Europe 

and identifies major risks and opportunities. The analysis uses key metrics set out in the EU Critical Raw 

Materials Act (ECRMA), such as economic importance (EI), import substitutability indicators (SUBS), scar-

city measures (SCARCE) and Herfindahl–Hirschman indexes (HHI), to provide a thorough assessment of 

the strategic importance of each material. 

▪ Counterfactual simulations: Using the EUREGIO-2017 dataset, this phase will simulate the territorial impact 

of substituting the critical inputs that have been identified. This exercise will produce two types of analysis: 

one at the national level and one at the regional (subnational) level. This will allow for a more nuanced 

understanding of how potential economic effects are distributed spatially. In particular: 

− Through the simulations, we will map increases and decreases in trade flows across affected sectors, 

considering Europe to be the central import market and the rest of the world to be the supplier. This 

  
1 The EU has been refining its conceptualization of Strategic Autonomy in the last years. A concept originated in the defense 

sphere and first mentioned in official documents in 2013 was later extended to the field of foreign policy with the 2016 EU 

Global Strategy and then entered the economic field in 2020, rebranded “Open Strategic Autonomy”.    
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analysis will help us to identify the countries most impacted by shifts in sourcing patterns, and will 

provide insights into how the global trade landscape is changing as critical inputs are substituted. 

− The country-level analysis will be complemented by an assessment of the regional effects resulting 

from the replacement of current source countries with alternative suppliers capable of meeting Euro-

pean demand. This analysis will capture the territorial dimension of shifts in trade and highlight the 

potential economic impact on different European regions. 

Two main data sources are employed in this study: 

▪ For the Product–Country Analysis, the primary source is the BACI dataset (developed by CEPII and based 

on WTO, OECD, and UNCTAD trade data), which provides detailed international trade flows at the product 

and country levels. 

▪ The simulation phase is based on the EUREGIO-2017 dataset, which enables territorial-level analysis across 

European regions. 

 

1.3 Literature review 

Several reports from European institutions, including the European Commission and the Joint Research Centre 

(JRC), have identified critical raw materials, assessed potential shortages and evaluated their impact on the 

green and digital transitions (see the European Commission's Raw Materials Information System, 2023). Key 

references include the methodologies used to identify these materials and assess associated dependency risks 

(European Commission, 2021; Arjona et al., 2023). 

Recent scientific studies have made significant contributions to this field. For example, Borin et al. (2023) use 

an Italian foreign transaction dataset to map vulnerabilities at firm level and examine the potential economic 

impact of supply reductions due to fragmentation. This methodology is being used by several European Central 

Banks and is a key reference for the ESPON-STARTER fourth case study. Ioannou et al. (2023) explored the im-

plications of the ECRMA for European monetary policy, and Firgo et al. (2024) proposed a framework for prior-

itising reshoring activities by identifying import dependencies and risks. They provided an example from an 

Austrian region. 

Baldwin et al. (2023) analysed global value chain disruptions, focusing on links that expose supply chains to 

shocks, and on the need for policies that target individual products rather than entire sectors. Their research 

reveals that US exposure to foreign suppliers, particularly those in China, is greater than traditional trade data 

suggests, although macro-level exposure remains modest, with over 80% of US industrial inputs being sourced 

domestically. The authors' main conclusion is that concerns about supply chain disruption and the correspond-

ing policies should focus on specific products rather than the manufacturing sector as a whole. 

Additionally, a growing body of literature is addressing the economic impacts of geoeconomic fragmentation. 

For instance, Attinasi et al. (2023) use Baqaee and Farhi’s (2023) model to quantify the consequences of a sce-

nario involving global trade fragmentation. Similarly, Javorcik et al. (2022) examine the costs of friend-shoring. 

Other studies utilise multi-country, multi-sector models (Eppinger et al., 2021; Góes and Bekker, 2022; Felber-

mayr et al., 2023; Campos et al., 2023), alongside large macroeconomic models (OECD, 2020; Chepeliev et al. 

2022), input-output models using the hypothetical extraction method (Almazán et al., 2024; Wu et al., 2021; 

Giammetti et al., 2021) and CGE models (Lim et al., 2021). 

From a policy perspective, Baldwin (2025) has analysed the probable future evolution of the global trading sys-

tem following Donald Trump's election as US president and his introduction of aggressive tariffs. Finally, anal-

yses of various Free Trade Agreements (FTAs) being developed by the EU with strategic partners, such as MER-

COSUR (Burrell et al., 2011; Timini & Viani, 2020), and specific countries, such as Korea, India and Chile (Su, 

2018; Khorana & Perdikis, 2010; Roy & Mathur, 2016; Dür, 2007; Jean, Mulder & Ramos, 2014), are also availa-

ble. However, the timing, potential impact and focus of these papers suggest a lesser interest than previous lit-

erature, which often emphasised political economy and regulatory frameworks rather than the economic impact 

of these agreements. Many of these agreements are still under negotiation or awaiting ratification and imple-

mentation. In any case, it is undeniable that the EU has recently accelerated several trade negotiations, from 

India to Indonesia, and is deepening its ties with the UK and Canada, in order to confront growing American 

protectionism. The EU has also made strategic political moves in an attempt to lead the reform of the global 

trading system, and more broadly, the rules-based order in a post-American world (Politico).  
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2 Overview of Methodology 

As discussed above, the aim of this report is to create plausible scenarios addressing the territorial impact of the 

de-risking process suggested in the ECRMA. To do so, we use robust quantitative frameworks that analyse spa-

tial and sectoral interactions within and between European countries, with a focus on NUTS 2 regions.  

This section details the methodologies and secondary data sources used for analysis. Our approach combines 

two different layers, one applied at the country-to-country level (C2C), and the other at the region-to-region 

level (R2R): 

▪ For the C2C analysis, we deploy a trade analysis following the European Commission methodology to iden-

tify strategic raw materials and the main source countries.  

▪ The R2R analysis relies mainly on the latest version of the multi-regional input-output table (EUREGIO-

2017), developed by teams from this consortium in collaboration with the JRC under the ESPON-IRIE pro-

ject.  

While the C2C analysis provides updated and detailed insights into global trade, the regional analysis using 

EUREGIO-2017 will offer in-depth assessments of direct, indirect, and induced effects for Europe's 297 regions 

(EU27 + UK, Norway, Iceland, Switzerland, and Liechtenstein) across 64 sectors. The results are then presented 

through figures, tables and maps, illustrating the national and sub-national exposure to the shocks considered. 

 

2.1 Indicators to identify risks of provision 

Due to the complex nature of defining risk and dependency in academic literature, evaluations of strategic de-

pendence have adopted various perspectives, combining complementary risk indicators. In line with the ap-

proach adopted by the European Commission (European Commission, 2021), it is not feasible to define the level 

of dependence using a single measure. Therefore, we use a set of key indicators that collectively assess different 

dimensions of risk. The indicators used in the analysis are described below and are all aligned with the criteria 

identified in recent European reports. 

Concentration of extra-EU imports: The Herfindahl–Hirschman Index (HHI) measures the degree of concen-

tration of imports of a given material from non-EU countries. A high HHI value indicates significant import con-

centration from a limited number of supplier countries, thereby increasing the risk of supply disruption if issues 

arise with these predominant suppliers. For example, an HHI approaching 1 indicates almost exclusive reliance 

on a single country. According to the methodological framework used by the Commission, high concentration 

risk is identified when the HHI surpasses the 0.4 threshold. 

𝐻𝐻𝐼𝑖𝑝 = ∑(𝑆𝑖𝑗𝑝)
2

𝑛

j=1

 

Where 𝑆𝑖𝑗𝑝is the market share of the extra EU supplying country “j” in country “i” imports of the strategic product 

“p”, and “n” is the total number of extra EU supplying countries. 

Scarcity or dependence on extra-EU imports: The second indicator measures the proportion of a product's 

total supply that comes from outside the EU. It calculates the proportion of total imports (the sum of intra-EU 

and extra-EU imports) that extra-EU imports represent. A high value for this ratio indicates that the EU relies 

primarily on external sources to meet demand, suggesting shortages or a high degree of external dependence. 

According to European Commission reports, a value above 50% is considered critical, meaning that more than 

half of a material's availability comes from outside the EU. 

𝑆𝐶𝐴𝑅𝐶𝐸𝑖𝑝 =
𝑀𝑖𝑝

𝐸𝑥𝑡𝑟𝑎

𝑀𝑖𝑝
𝑇𝑜𝑡𝑎𝑙

 

Where 𝑀𝑖𝑝
𝐸𝑥𝑡𝑟𝑎 refers to the extra EU import value of country “i” for the strategic product “p” and 𝑀𝑖𝑝

𝑇𝑜𝑡𝑎𝑙 to the 

total import value of the specific country for the strategic product. 
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Import substitutability: The third indicator assesses the EU's ability to replace its current imports from third 

countries with domestic production in the event of a trade disruption. As detailed production data is sometimes 

incomplete, a proxy based on a comparison of the volume of extra-EU imports and EU exports (within and out-

side the EU) of the same product is used instead. High values of this ratio suggest that there is insufficient do-

mestic production capacity to replace external supplies in the short term. According to the European Commis-

sion's methodology, if the volume of extra-EU imports exceeds the total export volume (i.e. if the value is greater 

than 1), the product indicates a high level of vulnerability in the event of an external shock. 

𝑆𝑈𝐵𝑆𝑖𝑝 =
𝑀𝑖𝑝

𝐸𝑥𝑡𝑟𝑎

𝑋𝑖𝑝
𝐸𝑥𝑡𝑟𝑎 + 𝑋𝑖𝑝

𝐼𝑛𝑡𝑟𝑎 

Where the aggregation 𝑋𝑖𝑝
𝐸𝑥𝑡𝑟𝑎 + 𝑋𝑖𝑝

𝐼𝑛𝑡𝑟𝑎 refers to the total export value for the strategic product “p” done by the 

country “i”. 

As mentioned, previous studies (European Commission, 2021; Borin et al., 2023). consider a product to be crit-

ical or to have a high dependency on it if the three conditions mentioned above are satisfied. That is, 𝐻𝐻𝐼>0.4; 

𝑆𝐶𝐴𝑅𝐶𝐸>0.5, and 𝑆𝑈𝐵𝑆>1. In our case, we will maintain these limits, and in our methodology, we will consider 

the product criticality to be "high" if they are met. However, we add a more flexible scenario, which we call "Me-

dium," in the case that 𝐻𝐻𝐼>0.25; 𝑆𝐶𝐴𝑅𝐶𝐸>0.4 but maintaining 𝑆𝑈𝐵𝑆>1. If the three conditions are not satisfied, 

we consider that the country has “Low” critical risk. 

In the subsequent phase of our analysis, we calculate a metric of Economic Importance (European Commission, 

2020) for the different raw materials, specific to each country. This analysis aims to ascertain the economic sig-

nificance of these raw materials in the production chains of each European nation. The indicator is computed as 

follows: 

𝐸𝐼𝑖𝑝 =
∑ (𝐴𝑖𝑠 ∙ 𝑄𝑖𝑠) 

 𝑖𝑠 ∙ 𝑆𝐼𝐸𝐼

max 𝑄𝑖𝑠
∙ 10 

Where, 𝐴𝑠𝑖  refers to the percentage of final use of a raw material (6-digit product) in a 2-digit sector of NACE “s”. 

𝑄𝑠𝑖 is the value added of the sector belonging to the NACE and 𝑆𝐼𝐸𝐼  being the substitution index of the raw ma-

terial in relation to the economic importance. In previous works 𝑆𝐼𝐸𝐼 take values in the range of 0.8 to 1. Given 

the challenges associated with calculating this indicator using the available data, we conservatively assign a 

value of 1 to all products, considering this value to represent the worst-case scenario. Finally, the result is called 

by dividing by the maximum value of 2-digit sector NACE and multiplied by 10. 

 

2.1.1 Trade data 

For this analysis, we used the BACI database. Created by the French Research Institute CEPII, BACI is a detailed 

international trade database. It provides annual trade data for around 200 countries. The data is categorised 

into over 5,000 products using a six-digit code from the Harmonised System (HS). For each pair of countries 

trading a product, BACI shows the trade value in US dollars and the quantity traded in metric tons. For this 

report, we use data covering the period from 2019 to 2023. 

BACI is developed by harmonising and reconciling country-reported trade statistics from the United Nations 

Comtrade database. Each bilateral trade flow is usually reported twice: once as an export by the origin country, 

and once as an import by the destination country. However, these 'mirror' reports often differ due to valuation 

and reporting discrepancies. BACI's methodology addresses these inconsistencies by estimating and deducting 

CIF freight costs from import values, thereby converting them to an FOB basis. It also evaluates the reliability of 

each country's reporting to ensure that both sides of each trade flow are appropriately weighted when averaged 

into a single reconciled figure. This process generates a clear and consistent set of trade values and quantities 

for each combination of exporter, importer and product. Thanks to this careful harmonisation methodology and 

the extensive scope of the database, BACI is an invaluable tool for analysing international trade, export perfor-

mance and the impact of trade policy. 

For this study, 184 HS6-2007 products were selected, based on the JRC document on Trade Codes for the Raw 

Materials Information System for the 16 strategic products covered in the report (Georgitzikis, K. 2023). These 

products are classified, based on the same document, into two categories. The first is the Extraction/Mining 

stage. The second is all other stages. Table 4 in the Annex includes the complete information about the products 

and categories included in the report. 
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2.2 Multiregional Input Output Modelling  

In the final stage, a regional impact analysis will be carried out to study the effect that substitution movements 

located in the previous stages would have on each European region. The impact of reducing imports without 

substitution will also be analysed, in order to identify the regions most affected by higher supply risks for each 

product-country. This will be done using the trade data from the previous stages. 

Please note that the impact at the sector-country level is calculated as a percentage. To allocate the impact at the 

sector-region level, the percentage for each country in each sector is applied to the regions. 

𝐴𝑠𝑐 = 𝐴𝑠𝑟 ∀ 𝑟 ∈ 𝑐 

Subindex c depicts the country and subindex r depicts the region. In this way, the direct commercial impact is 

assumed to be a demand shock that provokes direct and indirect effects on socioeconomic variables. These im-

pacts are calculated using the input-output framework. 

Input-output analysis models the direct and indirect effects of economic shocks across all sectors. The develop-

ment of multi-regional input-output (MRIO) databases has transformed IO analysis by providing insights into 

global trade flows and value chains at a country-to-country level (Lenzen et al., 2013; Merciai & Schmidt, 2018; 

Remond-Tiendrez & Rueda-Cantuche, 2019; Stadler et al., 2018; Tukker & Dietzenbacher, 2013; Wood et al., 

2014). 

The ESPON-IRIE project has contributed to this by creating EUREGIO-2017, which builds on the EUROSTAT-

supported FIGARO framework (Remond-Tiendrez and Rueda-Cantuche, 2019). This framework provides de-

tailed sector-to-sector and region-to-region comparisons within Europe and other countries at the NUTS-2 level 

for all EU27 countries, including the UK, Norway, Iceland, Switzerland and Liechtenstein — a total of 297 NUTS-

2 regions. Unlike previous EUREGIO approaches (Thissen et al., 2019, 2018, 2013), this study's EUREGIO-2017 

framework employs the latest coherent FIGARO figures at the country-to-country level as constraints. 

It is also important to note that the EUREGIO-2017 framework captures not only sector-region-to-sector-region 

flows within Europe, but also sector-region-to-sector-country flows with other countries, including the US, 

China, Japan and Russia. Considering sector-region-to-sector-country flows enables a more detailed analysis of 

economic relationships and dependencies between regions and third countries, thereby enhancing the accuracy 

and completeness of impact analyses (Miller and Blair, 2009). Consequently, this framework is the most com-

prehensive and up-to-date multi-sectoral, multi-regional framework currently available for Europe. 

Once the database is described, some insights about the multiregional and multisectoral input output framework 

are needed. First, let’s 𝐙 depict a block matrix with 𝐙𝐫𝐬 matrices that capture the inter-industry relations between 

regions r and s. So, each submatrix 𝐙𝐫𝐬 is a n-by-n matrix where n is the number of sectors accounted. The ma-

trices on-diagonal (𝐙𝐫𝐫) capture the domestic intermediate flows (intraregional intermediate flows). By con-
trast, all off-diagonal matrices (𝐙𝐫𝐬 ∀ r ≠ s) contain the inter-industry interregional flows where Zij

rs is the value 

of the production generated by sector i in region r that is being used as an intermediate input by sector j in region 

s (interregional inter-industry flow). The gross output of each industry is depicted by a column vector 𝐱. Then, 
dividing each element of the intermediate inputs matrix (Zij

rs) by the gross output of the sector j of the region s 

(xj
s) we obtain the matrix of technical coefficient, in matrixial form: 𝐀 = 𝐙𝐱̂−1. Each element of this matrix (Aij

rs) 

informs us about the requirements that has the industry j of region s from the industry i from region r to produce 

an output of 1 monetary unit (one million Euros in our case). Let’s call the matrix of value-added generated as 
𝐌, where each component Mcj

s  depict the component c of value-added (gross operating surplus, compensation 

of employees, taxes, etc.) associated to industry j from region s. For the lack of simplicity let’s assume there are 
no other components on the supply side and to aggregate the matrix 𝐌 to obtain a row vector called 𝐦 (mj

s =

∑ Mcj
s

c ). Then, dividing the 𝐦 vector element by element by the gross output, we obtain, for each sector of each 

region the share of value-added over the total output, let’s call this vector as 𝐯. Note that this vector (𝐯) is a 

vector of value-added requirement per unit of output. Finally, the final demand matrix, usually called 𝐘, is also 

a block matrix of matrices 𝐘𝐫𝐬 where each component Yid
rs represent the final demand that makes the agent d 

(households, government, NPISHs, etc.) of region s from industry i of region r. Let’s also aggregate all columns 

in the final demand matrix to obtain a column vector (∑ Yid
rs

sd = yi
r → 𝐲), then, the main equations are the fol-

lowing: 

x = Ax + y   ↔   ∆x = (I − A)−1∆y 
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∆m = v̂(I − A)−1∆y 

Where ∆y is a vector of N-by-R elements, where N depict the number of sectors considered and R is the number 

of regions considered. Each element of this vector (∆yis) represents the shock in monetary units:  

∆𝑦𝑠𝑖 =  𝐴𝑠𝑖 ∗ 𝐸𝑋𝑃𝑠𝑖
𝐸𝑈  

Where 𝐸𝑋𝑃𝑠𝑖
𝐸𝑈 is the exports (in million euros) to the European Union of sector s from region i. Here fist equation 

depicts the changes in the gross output, meanwhile second equation depicts the changes in the value-added. 

Note that the Leontief model is a linear model, so, percental changes in the output depict the same percental 

variation in the value-added (or employment) at the sector-region level (
xi

r∗−xi
r

xi
r =

mi
r∗−mi

r

mi
r ). 
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3 Results 

This section is divided into two parts. In the first part (Section 3.1), we provide a descriptive analysis of the main 

results obtained in the country trade analysis described previously, in which we applied the EC methodology to 

identify the various degrees of dependency on EU provision of the 16 SRM. The second part (Section 3.2) anal-

yses the results of the simulations conducted with EUREGIO-2017 with respect to the reduction in dependency 

identified in Section 3.1. These results are presented at country (world) and regional (EU27+EEA) levels, con-

sidering various situations and economic units (e.g. value added and employment). 

3.1 Country Trade Analysis: identifying dependencies 

As discussed in previous sections, this study focuses on 184 six-digit HS products classified as strategic by the 

European Commission. Figure 1 shows the main suppliers of these products to the EU in monetary terms. Dur-

ing the study period, the three main suppliers of these products were the United States, China and the Russian 

Federation. Together, these three countries accounted for one-third of imports of these 184 products. The 

United Kingdom, the Republic of Korea, South Africa and Chile also stand out. 

 

Figure 1. Share of EU imports value of the strategic materials (2019-2023) 

 

Source: Own elaboration with BACI data 

 

Figure 2 offers a complementary view, including the level of risk posed by each European country for each se-

lected product in the analysis. This changes the picture, showing greater dependence on many of the highlighted 

countries. For example, the Russian Federation now accounts for 13% of European imports from countries with 

medium- or high-risk products. Similarly, the Republic of Korea now ranks second, having increased by 11%. 

The United States and China rank at 10% and 8%, respectively. South Africa also climbed to 8%. Together, these 

countries account for 50% of imports of medium- and high-risk products. 



REPORT // STARTER. Task 1: The Territorial Impact of the European Union Critical Raw Minerals Act  

 ESPON // espon.eu 17 

Figure 2. Share of EU imports value of the strategic materials with Medium or High 

risk (2019-2023) 

 

Source: Own elaboration with BACI data 

 

When evaluating these indicators collectively for EU countries (Table 1), considerable heterogeneity in import 

risk levels is observed. Overall, around 24% of total EU imports are classified as high risk, with an additional 

14% classified as medium risk. However, there are notable disparities among individual countries. For example, 

up to 95% of Hungary's imports are classified as high risk, whereas Italy's figure is significantly lower at 6%. 

 

It is important to consider these dependencies from multiple perspectives, bearing in mind that the current 

analysis measures imports in monetary terms. This approach is affected by unit values and the heterogeneous 

quantities of different products traded (even by the joint effect). Therefore, the analysis is complemented by the 

distribution of HS6 strategic products according to their respective risk categories for each country. Conse-

quently, countries such as Spain, which appear relatively low-risk in monetary terms, reveal that nearly a third 

of the examined strategic products are classified as medium- or high-risk. Conversely, Hungary's initial high-risk 

import share of 95% decreases to 15% in a product-specific analysis. This highlights that certain items can dis-

proportionately influence the overall risk profile when measured in monetary terms, despite the presence of 

many dependent products. Conversely, Ireland has more than 50% of strategic products showing medium or 

high risk, making it the country with the highest number of products with extensive dependencies. Considering 

this discrepancy, Figure 3 shows the average risk of countries computed using two different statistical indica-

tors. First, we calculated the weighted average of the three dependency indicators, weighting them by the level 

of extra-UE imports of each HS6 product. These results are shown in the left-hand panels. Additionally, we pre-

sent the results using an arithmetic average to provide a comprehensive analysis of countries exposed to criti-

calities. The results of these arithmetic averages are shown in the panels on the right. 
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Table 1. Country profile by level of risk using alternative measures 

 Share of import values by level of risk Share of HS6 products by level of risk 

 Low Medium High Low Medium High 

Hungary 4% 1% 95% 78% 8% 15% 

Malta 17% 4% 79% 72% 5% 23% 

Latvia 24% 1% 75% 72% 4% 24% 

Poland 24% 4% 72% 68% 11% 21% 

Luxembourg 27% 0% 73% 85% 1% 15% 

Slovenia 30% 19% 52% 74% 8% 18% 

Cyprus 32% 12% 57% 69% 5% 26% 

Ireland 33% 13% 54% 49% 13% 38% 

Greece 36% 4% 60% 77% 3% 20% 

Finland 42% 9% 48% 75% 7% 18% 

Austria 44% 36% 20% 83% 8% 10% 

Estonia 45% 18% 37% 79% 5% 16% 

Sweden 46% 30% 25% 79% 7% 15% 

Romania 49% 6% 45% 81% 5% 13% 

Lithuania 50% 7% 43% 80% 4% 16% 

Portugal 53% 3% 44% 84% 3% 13% 

Czechia 58% 7% 35% 78% 7% 15% 

Germany 61% 29% 9% 81% 8% 11% 

EU 62% 14% 24% 77% 7% 16% 

France 62% 9% 29% 86% 7% 8% 

Slovakia 63% 15% 22% 83% 6% 11% 

Denmark 70% 9% 21% 81% 7% 12% 

Netherlands 71% 5% 24% 73% 9% 18% 

Croatia 73% 1% 26% 81% 7% 11% 

Belgium 74% 10% 17% 79% 6% 15% 

Italy 77% 16% 6% 77% 12% 11% 

Bulgaria 85% 3% 13% 76% 6% 18% 

Spain 87% 6% 7% 76% 8% 16% 

Source: Own elaboration with BACI data 

 

 

We summarize this information in Figure 3. The information within the figure is divided in two ways. Each row 

contains information on a group of products. The first row (Panels A and B) contains details of all the HS6 prod-

ucts referenced in the report. The second and third rows divide the products according to the stage to which 

they belong, using the aforementioned criteria. Thus, the second row (panels C and D) shows information relat-

ing to stage 1 (extraction/mining), while the third row (panels E and F) shows information relating to stages 2 

(intermediate, final and recycling). The resulting indicators are shown in columns depending on the statistical 

indicator used to summarise the information. The first column shows the summarised information based on a 

weighted average of the different HS6 products according to the value of their extra-EU imports. The second 

column uses an arithmetic mean to give all products equal weight and analyse these risks more extensively. 
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Figure 3. Risk by country and stage 

Panel A: Overall (Stages 1+2) Risk, weighted by im-
ported value 

Panel B: Overall (Stages 1+2) Risk, Arithmetic aver-
age 

  

Panel C: Stage-1 Risk, weighted by imported value Panel D: Stage-1 Risk, Arithmetic average 

  
Panel E: Stage-2 Risk, weighted by imported value Panel F: Stage-2 Risk, , Arithmetic average 

  
Source: Own Elaboration 

Note: Stage 1 refers to HS6 products in the Extraction/Mining stage. Stage 2 refers to HS6 products in the In-

termediate/Final/Recycling stage.  
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As the results show, risk levels vary greatly depending on the statistical indicator or strategic product consid-

ered. Starting with the analysis of Panels A and B, the discrepancy between the two maps is striking, and is 

closely related to what was shown in Table 1. When the average value of extra-EU imports of these products is 

considered (Panel A), a high level of overall risk is observed. Of particular note is the high concentration of risk 

in Eastern Europe. Only one country shows a low risk for strategic products, regardless of the statistical indica-

tor used: Bulgaria. In contrast, Ireland shows high dependence when considering both the extent (Panel B) and 

the value (Panel A) of its external imports from the EU. Simultaneously, three countries demonstrate consistent 

medium risk: Germany, Belgium and Spain. The Netherlands stands out with a high risk when all products are 

considered equally, although this decreases when the value of imports of these products is considered. Latvia 

also stands out with a medium risk when considering the average of all products (Panel B); this situation is 

exacerbated when the risk is weighted by the value of extra-EU imports, elevating it to the high category (Panel 

A). When all products were considered unweighted, all other countries presented a low risk. However, their 

situation worsens when the value of imports is considered. It is important to highlight that the results shown in 

Panel B of Figure 3 for the overall arithmetic mean (Stages 1+2) are partially conditioned by the scarcity indi-

cator (all countries exceed the value of 1 in the substitution indicator and the minimum in the HHI is 0.38), the 

average of which is 0.35. Up to eight countries are located between this average and the limit of 0.4 imposed for 

the medium-risk category. Similarly, in the weighted indicator, the substitutability and concentration indicators 

show a high correlation with the aforementioned indicators, but the scarcity indicator increases, which explains 

the large jump that occurs in many countries from one panel to another. 

When products are disaggregated into different subgroups, new weaknesses emerge. In the case of products 

related to the extraction/mining stage, the weaknesses appear to be concentrated in Eastern Europe when using 

the weighted risk indicator (see Panel C). However, countries such as Spain, Germany and Italy appear to have 

significant weaknesses due to their dependence on products that are not widely imported, as can be seen in 

Panel D. It is notable in this panel that Bulgaria is beginning to show minor weaknesses in products that are not 

widely imported, placing it at medium risk. Nevertheless, there is little correlation between these panels and 

those shown in Panels A and B. 

Conversely, the risk correlation is almost perfect when considering the intermediate, final and recycled product 

stages, with a few exceptions. Notably, the risks at this stage are evident in a number of products that are im-

ported more frequently. It is interesting to note that when the two stages are considered separately, the situation 

in Bulgaria changes radically, with a high risk associated with the products of this stage. 

 

Figure 4. Economic importance (EI) of SRM by country  

Panel A: EI weighted by imported value Panel B: Average EI 

  
Source: Own elaboration  
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Additionally, Figure 4 analyses the average economic importance of the strategic raw materials by country. As 

before, the results are shown in Panel A, with the average results weighted according to extra-EU imports of 

strategic HS6 products. Panel B, on the other hand, shows the simple arithmetic average of the economic im-

portance of all products for each country. This dual approach enables us to consider both the risk associated 

with each country’s level of import dependence and the overall economic significance of the different strategic 

products within their respective economies. One notable case is Ireland. Although the country exhibited high 

levels of risk in the various SRMs considered, its economic importance is the lowest in the EU. Conversely, these 

SRMs appear to be of great importance to the Bulgarian economy despite presenting low risk. Looking at Panel 

A, the economic importance of these SRMs is evident in Southeast European countries, as well as in large econ-

omies such as Portugal, Spain, France, Germany, Belgium and the Netherlands. Conversely, these SRM products 

appear to have little economic importance in Northeastern Europe when their importance is weighed against 

the level of extra-EU imports. 

When the arithmetic mean of economic importance is calculated, considering all products equally (Panel B), the 

profile of European countries changes. While Southeast European countries such as Spain and Portugal maintain 

a high level of economic importance for these SRMs, several Northeast European countries such as Sweden, 

Poland, Latvia and Estonia have joined them. Italy is also a noteworthy case. Although it displayed low economic 

importance in Panel A, it now shows a high value, demonstrating that a wide variety of these SRMs are important 

to its economy, even though it does not import them intensively. Conversely, the values obtained by other coun-

tries, such as France, the Netherlands, Belgium, Hungary and Slovakia, are now lower. It is therefore evident 

that, while some SRMs are highly relevant to the economies of these countries due to intensive imports from 

non-EU countries, the rest of these products do not appear to have a major impact on them. 

The ECRMA sets ambitious goals in terms of international trade and supply for non-EU partners. Specifically, it 

stipulates that the EU should not depend on any single third country for more than 65% of its supply of each 

strategic raw material at any stage of processing. The next table shows the main current providers and the po-

tential alternative sources needed to fulfil the ECRMA requirement, based on an independent analysis of the 

different HS6 products considered in the study. For simplicity, the HS6 results have been grouped according to 

the 16 strategic raw material categories to which they belong. 

The analysis of Tables 2 and 3 highlights critical insights into EU strategic dependencies on specific inputs and 

potential pathways for reducing these dependencies below the European Commission’s defined threshold of 

65%. Table 2 focusses on the "Extraction & Mining" stage will Table 3 focusses on all the others. 

 

Table 2. Key and alternative country sources by each SRM group (Stage 

Extration/Mining) 

SRM Main Suppliers Potential Substitutes Others 

Bismuth No supplier with concentration >65%  

Boron Türkiye United Kingdom  

Cobalt No supplier with concentration >65%  

Copper No supplier with concentration >65%  

Gallium No supplier with concentration >65%  

Germanium No supplier with concentration >65%  

Lithium No supplier with concentration >65%  

Magnesium metal Norway United Kingdom Canada; Brazil 

Manganese No supplier with concentration >65%  

Natural Graphite No supplier with concentration >65%  

Nickel No supplier with concentration >65%  

Platinum No supplier with concentration >65%  

REE No supplier with concentration >65%  

Silicon metal Brazil Norway India; Ukraine 

Titanium metal No supplier with concentration >65%  

Tungsten No supplier with concentration >65%  
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Regarding the EU’s imports at the 'Extraction & Mining' stage of these strategic raw materials, Table 2 shows 

that only three products are highly vulnerable: boron, magnesium metal and silicon metal. The main suppliers 

of these products are Turkey, Norway and Brazil, respectively, with all surpassing the 65% import concentration 

threshold. When it comes to potential substitutes, our decision is based on the current structure of EU importers. 

To reduce the concentration of imports from Turkey of boron, for example, the simplest alternative would be to 

increase imports from the United Kingdom. For magnesium metal, the main alternative is again the United King-

dom, though Canada and Brazil are also possible sources. Finally, for raw silicon metal products, Norway would 

be the main source of substitution. India and Ukraine could also supply some of these products. 

Turning to the 'Intermediates & Final' stage of the supply chain, Table 3 shows a different situation. At this more 

advanced stage of product transformation, only four products (gallium, natural graphite, titanium metal and 

tungsten) do not present a situation of non-dependence in terms of the necessity to search for new importers. 

All the other SRMs show high levels of dependency, above the official threshold of 65% concentration in a single 

supplier. 

 

Table 3. Key and alternative country sources by each SRM group (Stage Intermediate 

and Final) 

SRM Main Suppliers Potential Substitutes Others 

Bismuth Rep. of Korea Japan  

Boron China; Türkiye Rep. of Korea; USA United Kingdom; Japan 

Cobalt 
Bosnia Herzegovina; Russian Federa-

tion; China; Rep. of Korea 
Indonesia; India; Japan 

USA; India; Switzerland; 

Mexico 

Copper 
Bosnia Herzegovina; China; Türkiye; 

Viet Nam; South Africa 

Rep. of Korea; Uzbekistan; 

United Kingdom; Türkiye 
India; USA 

Gallium No supplier with concentration >65%  

Germanium China; Rep. of Korea Japan  

Lithium Israel; Chile; Rep. of Korea; China USA; Argentina; Japan United Kingdom; Jordan 

Magnesium 

metal 
China 

Israel; Türkiye; United King-

dom 
Canada; Brazil 

Manganese Russian Federation; China Türkiye; South Africa Egypt; Indonesia 

Natural 

Graphite 
No supplier with concentration >65%  

Nickel 
United Kingdom; Russian Federation; 

Bosnia Herzegovina; USA 
Indonesia; India Japan; Brazil 

Platinum Japan United Kingdom USA; India; South Africa 

REE China USA 
Canada; Thailand; United 

Kingdom; Türkiye 

Silicon 

metal 
USA Singapore Japan; Norway 

Titanium 

metal 
No supplier with concentration >65%  

Tungsten No supplier with concentration >65%  

Source: Own elaboration. 

 

Three names stand out among the products from these intermediate and final stages: China, the Russian Feder-

ation, and the Republic of Korea. They are the main importer of many HS6 products, with shares exceeding 65% 

across the different strategic material groups. In terms of substitutes, Japan, India and Indonesia are notable. As 

discussed in previous sections, this concentration limit is directly linked to the risk indicators previously calcu-

lated. In particular, the 65% limit is strongly related to the previously calculated high criticality level. 
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As a robust check, and in line with the medium criticality level mentioned above, subsequent simulations will 

also consider an alternative scenario in which the limit is set at 50% instead of 65%. In other words, no single 

country would supply more than half of a single strategic material (SRM). 

 

3.2 Scenarios 

Based on the results presented in Table 2 and 3, we simulate the territorial impact of a shift from the current 

situation of dependency for each of these 16 SRM to an alternative supplier where each of these items would be 

supplied below the 65% (or the alternative 50% threshold) in the next future (2030). To do so, we proceed in 

the following way: 

▪ First, we identify the value of Extra-EU imports to be reduced for each of the HS6 products that belong to 

the 16 SRM categories and the countries with excessive dependency (>65%).  

▪ Similarly, we identify the potential alternative supplier according to the value of their exports for each of 

these 16 SRM to the EU. Such values are based on the actual trade data from BACI (2019-2023) 

▪ Then, we translate these values of country-product trade shifts into percentage changes of trade-changes 

at the country-sector level in the EUREGIO-2017 input-output table. According to the previous sections, 

these trade shifts will generate effects on the world output, which can be split into national and sub-national 

impacts, measured in terms of Value Added, Employment and CO2 emissions. 

When computing this simulation, we consider two scenarios: 

▪ Scenario A (Baseline): in this scenario, we strictly consider the official threshold defined by the EC (to 

keep supply of each SRM below 65% threshold for every HS6 product of the 16 SRM). A total of 27 HS6 

products that belong to 12 SRM categories exceed this 65% threshold. As has been commented, when doing 

so, we consider as potential alternative suppliers those other countries that are actually exporting such 16 

SRM to the EU. This baseline scenario is the one that can be more easily implemented with the time line 

considered by the EC (2030), since it do not imply searching for a completely new provider, something that 

might cause additional effects related to changes in prices, quality, degree of standardization of the product, 

low level of substitutability with the one provided by the main supplier, etc.  

▪ Scenario B (Alternative): in this scenario, we reduce the official threshold from 65% to 50%. By lowering 

this threshold, the number of HS6 products showing excessive dependence increases to 61 and the 16 SRM 

categories. 

In this report, we interpret the 'spirit of the OSA and the ECRMA' rather than the EC's technical methodology. In 

cases where Russia or China are not the main suppliers, we do not consider these two countries as potential new 

providers, but as potential alternative providers. 

Additionally, this type of analysis can be expanded by considering alternative cases, such as increasing the num-

ber of potential providers or filtering this list based on the trustworthiness (friendship) of the relationship with 

the EU in the present and future years. In this regard, one option would be to expand the scope of potential 

alternative suppliers to include not just those currently exporting 16 SRM to the EU, but all potential providers 

worldwide. This alternative scenario could incur additional costs due to the need to establish new supply chan-

nels and make additional investments in infrastructure, such as transportation networks, logistics interconnec-

tions and platforms. It could also lead to more disruptive changes resulting from competition with third coun-

tries, such as competing with the US and other hub countries that depend heavily on the same products. Simi-

larly, it could be worthwhile excluding certain 'friendly' countries from the list of 'excessive' suppliers of certain 

products (e.g. Canada, Norway, Turkey), or narrowing the list of potential alternative suppliers to avoid coun-

tries that could cause more problems than the current excessive supplier. 
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3.2.1 Country results 

Figure 5 shows two world maps displaying the total effects of the simulation for Scenario A (baseline), which 

considers the official threshold used by the EC (65%). The results obtained based on EUREGIO-2017 are repor-

ted in panels a) and b), in terms of Gross Value Added (GDP) and employment, respectively. In general, the effects 

are extremely low for all countries, including those most affected by the process of detachment from the EU (e.g. 

China and Russia). The results in both panels are similar in that all the impacts concentrate on extraction and 

energy sectors and their subsequent transformation processes. These are sectors where employment intensity 

is considerably lower than in the services sector. Focusing on country heterogeneity, it is evident that the largest 

negative impacts arise in countries identified in Tables 3 and 4 as excessive suppliers, considering the prudent 

threshold of 65%. China, Russia and South Africa, but also Turkey, Canada, the USA and Norway. Conversely, the 

countries with the largest positive impacts are those identified as potential alternative suppliers who are already 

exporting each of the 16 SRMs to the EU27, such as Indonesia, Brazil, India, Mexico and Australia. 

 

Figure 5. Baseline: world effect of a shift in the EU provision of SRM. Threshold: 65% 

a) 

 

 

b) 

 

Source: Own elaboration. 

 

Additionally, Figure 6 shows two world maps displaying the total effects of Scenario B (alternative), which 

considers a lower threshold of 50%. The results obtained also correspond to the impacts in terms of VA (Panel 
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A) and employment (Panel B), as calculated using the EUREGIO 2017 model. As expected, the impacts remain 

very low and the territorial heterogeneity is very similar to that considered in the baseline scenario: negative 

impacts still concentrate in China, Russia, South Africa, Turkey, Canada, the USA and Norway, while positive 

effects concentrate in Indonesia, Brazil, India, Mexico, Australia, etc. 

 

Figure 6. Alternative: world effect of a shift in the EU provision of SRM. Threshold: 50% 

a) 

 

b) 

 

Source: Own elaboration. 
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3.2.2 Regional results 

 

This section focuses on the regional results within Europe, considering the 297 NUTS 2 regions included in 

EUREGIO-2017. As with the previous world maps, the following maps consider the impacts for the baseline sce-

nario (Figure 7), taking into account VA (Panel A) and employment (Panel B), as well as the alternative scenario 

(Figure 8), with the threshold lowered to 50% for each of the 16 SRMs. 

In all cases, the impacts remain within a very low percentage range for both positive and negative impacts. Fo-

cusing on the results in Figure 7, it is interesting to distinguish between countries in which most regions have 

positive impacts (the UK, Norway and Portugal) and those in which negative territorial impacts dominate. Then, 

in countries such as Spain, Greece and France, some regions have positive effects while others have negative 

ones. To better understand this heterogeneity, it is important to consider that substituting the current main 

suppliers with new suppliers will slightly alter the current distribution of world growth and trade. Thus, small 

variations in GDP and employment performance are expected in each European country and region, depending 

on their sectoral and geographical linkages with the former and new suppliers. The resulting effects will be a 

combination of factors, such as the presence of manufacturing industries that import 16 strategic raw materials 

(SRM), which are dependent to varying degrees on participation in global value chains (GVCs) involving these 

SRMs. It is therefore logical that countries and regions with stronger links to countries reducing exports to the 

EU (e.g. China, Russia and Turkey) will experience more negative effects (e.g. Eastern and Central European 

countries), while those with stronger links to potential new suppliers (e.g. Brazil, Indonesia and India) may see 

an expansion in economic activity. 

Figure 7 shows that the effects on GDP (VA) and employment are very similar. 

Similarly, when we focus on the results obtained in Scenario B (Alternative), mapped in Figure 8, they are very 

similar to those just discussed in relation to the baseline. 
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Figure 7. Baseline: the regional impact of de-risking. Threshold: 65% 

a) 

 

b) 

 

Source: Own elaboration. 
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Figure 8. Alternative: the regional impact of de-risking. Threshold: 50% 

a) 

 

b) 

 

Source: Own elaboration. 
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4 Policy implications 

This section aims to derive different sets of policy implications from the above analysis. Some will be linked to 

the technical aspects of the analysis and the methodology suggested by the EC, while others will focus more on 

the effective management of this complex de-risking process. 

4.1 Methodological implications 

▪ The EC's efforts to compile a list of SRM are notable and necessary. The efforts of other related institutions 

(DG Growth, DG Trade, JRC, etc.) to shed light on the complex connections between these key raw materials 

and the most relevant industries for the economic and social development of our society in the coming years 

are also outstanding. Having a closed list of products, thresholds and timelines is obviously the first step 

towards a planned derisking process involving several stakeholders: national governments, regions, cities, 

firms, households, etc. 

▪ The analysis conducted here revealed the complexity of applying this strategy to real data, identifying the 

various channels of impact and mapping the potential sectoral and regional effects. Such complexity could 

interfere with the effectiveness of actions and the ways in which stakeholders should motivate and mobilise 

their peers in the desired direction without misunderstandings or misinterpretations. Derisking should not 

be used as an excuse for protectionism; a reasonable degree of efficiency, territorial cohesion and individual 

equality should be reconciled with the national security aspect. 

▪ In our view, the thresholds and timelines should be flexible. As we have illustrated in this report, simply 

defining the affected products and including/excluding different stages of transformation (extraction, 

transformation, final consumption, etc.) will result in a different diagnosis of dependency and a different 

list of countries from which the EU might want to reduce its risk exposure. 

▪ Moreover, the diagnosis and the list of countries will vary depending on whether an aggregate or product-

specific approach is adopted. In this regard, if the analysis and the resulting policies consider the entire 

SRM aggregate, including all stages (extraction, intermediate and final), the list of countries from which the 

EU should derisk will differ from that obtained by conducting the analysis on a case-by-case basis. For some 

specific SRMs, there are excessive providers that appear on the list of potential alternative suppliers for 

other SRMs. This occurs with Russia and China, as well as with Norway and Turkey. 

▪ It is also important to consider that identifying potential alternative suppliers is not straightforward. In this 

report, we have taken a cautious approach, attempting to identify alternative suppliers from countries that 

are already supplying the same item to another European country. This is based on the assumption that the 

transition process would be faster and the effort required to substitute sources would be less costly. To 

support this assumption, the current report should be enriched with additional industry input capable of 

addressing the degree of standardisation and substitutability of each SRM in detail, given the current needs 

and capacities of each transport and industrial activity. 

 

4.2 Economic policy implications 

The EU's recent initiative to address geoeconomic shocks and supply chain disruptions by securing access to 

critical raw materials is a welcome and necessary step. Free trade and support for a rules-based open economy 

are embedded in the EU’s DNA. However, in an era of intensified great power competition, it would be irrespon-

sible to rely solely on market forces to guarantee access to the strategic components essential for accelerating 

the green and digital transitions. These transitions are crucial for the EU, which is currently lagging behind in 

the Fourth Industrial Revolution and urgently needs to decarbonise in order to enhance its energy security, es-

pecially in light of Russia’s invasion of Ukraine. 

Nevertheless, in light of the geopolitical shifts that have occurred on the global stage since the publication of 

ECRMA, which have rendered the United States a far less cooperative partner, the EU could reconsider its strat-

egy for accessing critical raw materials. The results of this report suggest various avenues for proceeding. 
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▪ Redirecting market forces: The current situation of dependency is the result of market forces and the 

individual decisions of firms, mainly taken in the context of free-market conditions. With a few exceptions, 

the distribution of market shares for each SRM stems from the interaction of supply and demand in liberal-

ised markets. Obviously, the presence of imperfect competition in the supply and demand for most of these 

products has resulted in high levels of dependency on a small number of suppliers. Production concentra-

tion is driven by natural resources, but also by historical decisions to specialise economically in order to 

increase efficiency and welfare. China's strategic dominance in mining and refining many of these products 

has also played a role. In most European countries, mining activity has been abandoned in favour of imports 

from countries with lower labour costs and less restrictive welfare, environmental, labour and living con-

ditions regulations. Adding the dimensions of resilience and security (autonomy) to the efficiency-equality 

dilemma may require policy action. Although market forces are, in principle, capable of internalising the 

costs of supply disruptions and national insecurity, these processes would be faster and clearer if coordi-

nated and enhanced by national governments and the EC. Additionally, EU member states should consider 

investing in the mining and processing of specific raw materials, provided they are available and do not 

have dramatic environmental impacts that EU citizens are unwilling to accept. 

▪ Defining new mechanisms: Although this report aligns with the European Commission’s strategy for re-

ducing the risk in the supply of strategic raw materials (SRMs), as set out in the EU Critical Raw Materials 

Act (ECRMA), it is unclear whether the instruments and measures to be implemented by the Commission 

and member states will be effective in achieving these objectives. As discussed, market forces may continue 

to favour concentration, since the main countries supplying SRMs have lower prices, reduced extraction 

and transformation costs, lower environmental standards and stable, efficient supply channels. Changing 

trade relations based on free decisions is not easy and requires mechanisms that can incentivise that change 

at reasonable cost. In this regard, the EC and member states could define and implement a combination of 

incentives that are compatible with European values and commitments to the WTO. In some cases, sanc-

tions could also be on the table, as has been the case with Russia. To some extent, the lack of resilience and 

high concentration of supply of a given SRM from a problematic source country could be seen as an exter-

nality justifying political intervention. Similarly to how the EU aims to avoid carbon leakage and preserve 

the level playing field in the EU single market by taxing imports of certain products generated using highly 

polluting technologies through the CBAM, Europe could use trade quotas or import tariffs to reduce exces-

sive imports of specific SRMs from problematic sources. The recent sanctions imposed by the EU on the 

Russian oil and gas industry can be seen as an example. Another option could be to define public subsidies 

or tax incentives for firms that promote this process by substituting suppliers. Furthermore, it is important 

to note that imports of these SRMs are concentrated among a small number of firms, which are typically 

associated with energy and industrial clusters. These firms interact closely with national and territorial 

governments since their activities are highly regulated (e.g. energy, mining, logistics, transportation, de-

fence and telecommunications). In this regard, the 'public procurement' schemes applied at all levels within 

the European space might offer a salient means of promoting the import diversification envisaged in the 

EC-RMA. 

▪ Rethinking supply benchmarks and revising the 65% rule: As discussed, if the EC's methodology is 

applied too strictly, it may produce undesirable outcomes. Not all excessive suppliers are the same. The 

65% threshold should be considered a benchmark for a rigorous process definition. However, more quali-

tative dimensions should be included to define an effective strategy. In some cases, concentration is not 

necessarily dangerous; it should at least be considered an adequate option if potential alternative suppliers 

are less stable, reliable or aligned with European values. Furthermore, improving trade relations with other 

countries could facilitate the formation of a strategic alliance that transcends the scope of the ECRMA. This 

could involve reinforcing interconnections with Canada, Australia, South Africa, Indonesia, the Mercosur 

countries (especially Brazil), Japan, India and Turkey, for example. 

▪ An extended globally cooperative European approach to the ECRMA, aimed to maximize the impact 

and avoid free-riding: Undoubtedly, both the OSA and the ECRMA are security-related concepts. There-

fore, it would be preferable if the European Commission could mobilise all potential partner countries in 

Europe and beyond, rather than limiting the agreement to the EU27. As we have recently seen in the context 

of the resurgence of NATO and the adoption of sanctions against Russia, it is crucial to work with countries 

such as the UK, Switzerland, Iceland and Norway, as well as like-minded advanced countries outside Eu-

rope. This analysis shows that Norway and the UK are potential new suppliers of several SRMs, as are Can-

ada and South Korea. Applying the OSA and the ECRMA without these countries could lead to undesirable 

side effects and restrict the traction capacity of policies. Free-riding should be avoided by establishing 
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corresponding mechanisms to promote collaboration and joint efforts. The ultimate goal would be to estab-

lish a club of like-minded, wealthy liberal democracies that could leverage their market and geopolitical 

power to negotiate more favourable agreements with countries such as China. Even the US could potentially 

be part of this club. 

▪ Multi-scale approach: Although the interplay between EU institutions and national governments is the 

most relevant dimension, derisking should be viewed as a multi-scale process requiring collaboration be-

tween regional institutions, cities, firms, and households. In several European countries, important compe-

tences directly related to the extraction, transformation and distribution (logistics) of the domestic and 

imported SRM are run by sub-national governments or city halls. A lack of coordination in the regulation 

and management of these stages could hinder the effective deployment of the entire process. This is partic-

ularly important in areas such as energy, transportation, labour markets, water, the environment and waste 

management. 

▪ Cohesion and transitions: Another relevant conclusion of this analysis is that the territorial and sectoral 

effects of this derisking process may be uneven, creating initial winners and losers depending on the inter-

play of various factors, such as the geographical characteristics of each country and region, and the existing 

sectoral and interregional linkages with countries from which we need to derisk, as well as those that may 

increase their export shares to the EU. As with other transitions, European and national institutions should 

pay attention to the territorial consequences of this process and allocate the necessary resources to ensure 

it is compatible with other goals, such as overall efficiency and desired territorial cohesion. 

▪ Going beyond trade: expanding production and recycling: An important limitation of this report is its 

focus on the trade aspects of the OSA and the ECRMA. At least two significant dimensions, namely the need 

to expand production and recycling, have been deliberately overlooked. Nevertheless, it is clear that the 

ECRMA and the expected degree of economic autonomy would be unattainable if Europe did not address 

these two critical stages of the derisking process. In some cases, Europe's lagging position is imposed by 

geography and factor endowments. In these cases, little can be done to launch new extraction and refining 

sites, so the focus should be on stockpiling and recycling. In other cases, however, mining activity has been 

abandoned due to a lack of competition or social interest. Higher labour costs, a lack of labour supply for 

tough jobs, and stringent environmental regulations have forced the abandonment of ancient extraction 

activities in several locations within our territories. The resumption of activity at these sites is an option 

being revisited by different governments, but this also faces significant opposition from sectors such as 

agriculture and tourism. 

▪ Need for a holistic approach, which includes goods, services, labour, capital and technology: The re-

surgence of these activities within European territory is also linked to the need for an appropriate labour 

supply willing to undertake jobs that, in many cases, are associated with dangerous tasks and unhealthy 

living conditions. As in other sectors, such as agriculture, fishing, construction and defence, appropriate 

coverage of this scarce job supply is linked to the inflow of migrants from less developed countries — a 

dimension that is also facing significant social and political opposition in Europe. Furthermore, potential 

disruptions to the supply of raw materials extend beyond trade agreements; issues may arise from an at-

tempt to weaponise economic interdependence by the true owners (companies or countries) of the assets 

involved in producing and managing a specific raw material within the global value chain. For example, as 

shown in Table 3, the EU27 should aim to reduce imports of 'manganese' from the Russian Federation and 

China by increasing imports from Turkey, South Africa, Egypt and Indonesia. However, it is important to 

understand that the extraction sites producing and exporting manganese in some of these new suppliers 

may be partially or wholly owned by actors from third countries that are not friendly towards the EU. The 

same can be said about the ownership of transportation networks (i.e. ships and ports) involved in deliver-

ies, as well as the technological ties supporting extraction and transportation activities in some of these 

new suppliers in Africa, Asia, and Latin America. These comments are consistent with the difficulty of de-

termining the extent to which Russia has evaded EU sanctions on the import of oil and gas by re-channeling 

flows through third parties. This is also associated with current debates raised by the US administration 

regarding hidden Chinese dominance of certain transport corridors, such as those in Greenland, the Panama 

Canal, and other relevant transportation hubs worldwide. Thus, the derisking process described in this re-

port should be accompanied by a holistic approach based on diplomacy and economic intelligence. This 

approach could establish desirable economic, political and financial interconnections with potential new 

players, equivalent to those already deployed by competing countries such as the US or China. The aim is 

not to foster a new kind of colonialism, but to foster collaboration and synergy within stable, reciprocal 

frameworks.  
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In line with these previous lines of action, it is interesting to consider some ongoing initiatives such as: 

▪ The Action Plan on Critical Raw Materials aims to: i) develop resilient value chains for EU industrial 

ecosystems; ii) reduce dependency on primary critical raw materials by promoting the circular use of re-

sources, sustainable products and innovation; iii) strengthen the EU's domestic sourcing of raw materi-

als;niv) diversify sourcing from third countries and eliminate distortions to international trade while fully 

respecting the EU’s international obligations. 

▪ The European Raw Materials Alliance (ERMA, https://erma.eu/) was launched in September 2020 as 

part of the Critical Raw Materials Action Plan. The aim of such an alliance is to ensure reliable, secure and 

sustainable access to raw materials by involving all relevant stakeholders, including industrial actors along 

the value chain, Member States and regions, trade unions, civil society, research and technology organisa-

tions, investors and NGOs. Currently, ERMA offers a unique network of over 350 companies, 100 associa-

tions, 70 universities and research organisations, as well as several financial institutions, national authori-

ties, ministries and NGOs in Europe and beyond. ERMA also facilitates consultation processes to pre-align 

with public stakeholders on preliminary investment themes and cases, creating buy-in and identifying crit-

ical bottlenecks such as regulations, permits and operating licences. Furthermore, the Raw Materials In-

vestment Platform (RMIP) ensures high investment success rates. Various financing sources (grants, equity, 

loans and mixed funding) are involved in this process, with different investment volumes and structures. 

▪ Another line of action expressly considered by the EC is related to the “reduction of the administrative 

burden”, streamlining permitting procedures for critical raw materials projects in the EU, while ensuring 

high levels of social and environmental protection are maintained. To facilitate this, critical raw materials 

projects, including strategic projects, can engage with a 'single point of contact' in each EU country that 

is responsible for coordinating the permitting process. Additionally, selected strategic projects will benefit 

from support for accessing finance and shorter permitting timeframes (27 months for extraction permits 

and 15 months for processing and recycling permits). EU countries will also be required to develop national 

programmes for exploring geological resources. 

▪ In addition, the current EU regulation aimed at promoting the ECRMA will consider the following additional 

regulatory action mechanisms: 1) Speeding up the implementation of projects labelled as 'urgent', related 

to dispute resolution procedures, litigation, appeals and judicial remedies relating to project authorisation 

and permit-granting procedures; 2) Monitoring and providing the European Commission with the re-

quired information every two years regarding “strategic projects”, including specific information on how 

they are progressing with the project's implementation, reasons for any delays, and how they intend to 

remedy this situation and finance the project. 3) Promoting strategic projects and providing them with 

privileged access to a system connecting potential buyers of strategic raw materials. (4) Providing finan-

cial support to 'strategic projects', which may be eligible for EU funds if the relevant requirements are 

met. Relevant funds include the Cohesion Policy, the European Regional Development Fund, the Innovation 

Fund, InvestEU, the Just Transition Fund and the Recovery and Resilience Mechanism (particularly its RE-

PowerEU chapter). Furthermore, the European Commission will adopt measures to attract private invest-

ment for strategic projects. This mobilisation of resources will also involve seeking support from the Euro-

pean Investment Bank Group or other international financial institutions. 

▪ Moreover, EU countries could introduce measures to enhance the collection of waste rich in critical raw 

materials and ensure that it is recycled into secondary critical raw materials. EU countries and private op-

erators must investigate the potential for recovering critical raw materials from extractive waste. To en-

courage the large-scale recycling of permanent magnets, the Act establishes requirements relating to recy-

clability and recycled content. The Act empowers the Commission to establish rules regarding the environ-

mental footprint of critical raw materials, subject to various safeguards. This will increase the circularity 

and sustainability of critical raw materials placed on the EU market and allow customers to make informed 

choices about products containing critical raw materials. 

▪ The European Commission is seeking to include the use of trade agreements to secure and diversify trade 

in critical raw materials, expand the EU’s network of strategic partnerships with a value chain approach 

and strong sustainability dimension, and deploy projects along the raw materials value chain using the 

Global Gateway for soft and hard infrastructure. The Commission is also working with EU countries to set 

up an EU export credit facility to lower the risk of investment abroad, tackle unfair trade practices related 

to raw materials, and increase enforcement. This aspect will receive the most attention in Scenarios 2, 

3 and 4 of Task 1 of the ESPON-STARTER project. 

https://erma.eu/
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5 Conclusions 

The ESPON STARTER project examines the regional implications of scenarios linked to Open Strategic Auton-

omy (OSA), focusing on strategic raw materials as defined in the EU Critical Raw Materials Act (ECRMA). This 

report presents the analysis conducted under Scenario 1 of Task 1, which examines the territorial impact of 

replacing supply sources for the sixteen strategic raw materials identified as priorities in the ECRMA. The aim 

is to reduce external dependence and enhance supply chain resilience, in line with guidance from the European 

Commission. 

Recent disruptions, from the outbreak of the SARS-CoV-2 virus and the war in Ukraine to the intensification of 

US–China rivalry and the election of Donald Trump as US president, have prompted the EU to rethink its ap-

proach to globalisation and focus on different aspects of economic security and resilience. These priorities are 

now reflected in a variety of EU strategies and regulations that emphasise themes such as OSA, de-risking and 

supply chain diversification. 

In this context, the ECRMA has set quantitative targets to secure access to the strategic materials that are vital 

for Europe’s green and digital transitions. The ECRMA has set ambitious targets to secure the supply of sixteen 

strategic minerals crucial for the EU's industrial, technological, energy and military capabilities, which are es-

sential for achieving strategic autonomy. In order to reduce dependence on countries that dominate the import 

of critical raw materials, the EU is seeking new trading partners. Diversifying suppliers decreases reliance on 

current partners and enhances economic security against unexpected economic, geopolitical, or regulatory 

shocks. This report proceeds in three stages. First, a Product-Level Analysis is conducted to identify significant 

changes, risks, and opportunities using key metrics from the ECRMA, including Economic Importance (EI), Im-

port Substitutability Indicators (SUBS), Scarcity Measures (SCARCE), and Herfindahl–Hirschman Indices (HHI). 

Second, a Regional Analysis is performed using the EUREGIO-2017 dataset to simulate the territorial impact of 

substituting the critical inputs identified. 

The country-product analysis concluded with a table identifying the actual excessive suppliers of each of the 16 

SRMs, considering two alternative thresholds: the official threshold of 65%, as defined by the EC; and an alter-

native threshold of 50%, which was used to check the robustness of the results. Next, we defined the percentage 

of imports from excessive countries that should be substituted by potential suppliers, all of whom export these 

SRM to the EU. Using the EUREGIO-2017 input-output table, we simulated the impact of this transformation on 

the current trade pattern to obtain national and sub-national impacts measured in terms of value added, em-

ployment and CO₂ emissions. 

In general, the effects are extremely low for all countries, including those most affected by the process of detach-

ment from the EU (i.e. China and Russia). As expected, the countries that will reduce their GDP and employment 

the most are China and Russia, but other relevant countries such as South Africa, Turkey, Canada, the USA and 

Norway will also reduce their exports to the EU. Conversely, the countries with the most positive impacts are 

those identified as potential alternative suppliers who are already exporting each of the 16 SRMs to the EU27, 

such as Indonesia, Brazil, India, Mexico and Australia. It is important to note that these low effects are compatible 

with other analyses conducted by different authors, who have modelled the impact of sudden supply disruptions 

for these inputs. In our case, the simulation corresponds to a smooth transition towards de-risking, assuming 

maximum substitutability between different suppliers of the same HS6 code. This assumes no changes in terms 

of prices or requirements regarding industrial or transport infrastructure. 

In terms of the regional layer of the analysis, our focus is on the 297 NUTS 2 regions that are part of EUREGIO-

2017. In all cases, the impact percentages remain very low, for both positive and negative impacts. Some coun-

tries, such as the UK, Norway and Portugal, have regions that all obtain positive impacts, while most others have 

slightly negative impacts. Some countries, such as Spain, Greece and France, have regions with both positive and 

negative effects. This heterogeneity can be explained by the current sectoral and regional interconnection of 

these regions with the main current and potential suppliers. 

The final section of the report makes several recommendations for policymakers. It emphasises that the Euro-

pean Commission’s initiative to define a list of strategic raw materials (SRMs), supported by efforts from DG 

GROW, DG TRADE and the JRC, represents a critical step towards a coordinated de-risking strategy. However, 

we highlight the methodological complexities of implementing such a strategy using real-world data and simu-

lations. Key challenges include defining relevant products and stages of transformation, selecting appropriate 

thresholds and timelines, and interpreting dependencies at aggregate and product-specific levels. These choices 
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have a significant impact on which countries are identified as overly dominant suppliers. Our analysis also shows 

that, depending on the material, some countries may appear simultaneously as excessive current providers and 

potential alternative sources. Although we take a cautious, data-driven approach to identifying existing intra-

EU trade flows as potential substitution pathways, further sector-specific validation is required. In particular, 

input from industry stakeholders is essential in order to assess the technical feasibility and economic cost of 

transitioning supply chains. Ultimately, de-risking should not be equated with protectionism; rather, it must be 

pursued in a manner that is consistent with economic efficiency, territorial cohesion and fairness. 

In terms of specific policy recommendations, this report highlights the challenges involved in aligning Europe’s 

supply of strategic raw materials (SRMs) with the EU’s open strategic autonomy (OSA) and critical raw materials 

act (CRMA). Current dependencies largely stem from decisions made by firms in liberalised markets and histor-

ical patterns of specialisation, which are often influenced by cost advantages, regulatory leniency and natural 

resources in non-EU countries. Addressing these dependencies requires a shift in focus from efficiency alone to 

incorporate resilience, security, and cohesion. While market forces may eventually internalise the risks of ex-

cessive concentration, coordinated policy intervention through incentives, trade instruments, public procure-

ment, and industrial strategy will be essential to accelerating the de-risking process. Crucially, this effort must 

avoid veering into protectionism, instead fostering a collaborative approach among EU institutions, member 

states, and key democratic partners such as the UK, Norway, Canada, and Japan. Furthermore, redefining rigid 

benchmarks such as the 65% rule should enable strategic flexibility based on geopolitical alignment and supply 

chain realities. A multi-scale governance model involving not just national governments, but also regional au-

thorities, cities and industrial clusters — many of which are deeply embedded in the regulation and logistics of 

SRM flows — is vital. Given the uneven territorial and sectoral impacts of de-risking, European institutions must 

ensure that the transition aligns with cohesion objectives and just transition principles.  

Finally, while this report has focused on trade dimensions, achieving long-term strategic autonomy also requires 

the revitalisation of domestic production and recycling capacities, the addressing of labour shortages, and the 

enhancement of economic intelligence in order to understand the ownership and control of global supply net-

works. An effective de-risking strategy must be holistic, diplomatic and cooperative — one that aligns economic 

policy with the broader values of resilience, sustainability and democratic reciprocity. 
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7  Annex 

The selection of products analysed in this report is based on the JRC document on Trade Codes for the Raw 

Materials Information System for the 16 strategic products (Georgitzikis, K. 2023). In that document, products 

were identified using the 8-digit Combined Nomenclature for 2023. For the present work, their equivalence with 

the 6-digit Harmonized System classification of 2007 has been sought. Some 6-digit categories may therefore 

encompass different SRM categories (also occurs with the 8-digit classification, as show in the original docu-

ment) or different stages. 

 

Table 4. Products HS6 included in the analysis 

HS6 
(2007) 

STAGE 
Extraction 

/Mining 

STAGE 
Intermediate 

/Final 

Sector 
(64) 

Strategic products included in HS6 product 

250410 1  B Graphite 

250490 1  B Graphite 

250610 1  B Silicon 

250620 1  B Silicon 

251810 1  B Magnesium 

252890 1  B Boron 

253090 1  B Lithium; Manganese; Rare Earth Elements 

260200 1  B Manganese 

260300 1  B Copper 

260400 1  B Nickel 

260500 1  B Cobalt 

260600 1  B Gallium 

260700 1 1 B Bismuth; Copper 

260800 1 1 B Copper; Germanium 

260900 1  B Bismuth 

261100 1  B Tungsten 

261400 1  B Titanium 

261610  1 B Copper 

261690 1 1 B Copper; Platinum 

261790 1  B Bismuth; Germanium 

261900  1 E37_39 Manganese 

262019  1 E37_39 Copper 

262029 1 1 E37_39 Bismuth; Copper 

262030  1 E37_39 Copper 

262099 1  E37_39 Bismuth; Nickel; Tungsten 

280450  1 C20 Boron 

280461  1 C20 Silicon 

280469  1 C20 Silicon 

280519  1 C20 Lithium 

280530  1 C20 Rare Earth Elements 

281000  1 C20 Boron 

281210  1 C20 Silicon 

281290  1 C20 Boron 
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281390  1 C20 Silicon 

282010  1 C20 Manganese 

282090  1 C20 Manganese 

282200  1 C20 Cobalt 

282520  1 C20 Lithium 

282540 1 1 C20 Cobalt; Nickel 

282550  1 C20 Copper 

282560  1 C20 Germanium 

282590  1 C20 Bismuth; Gallium; Tungsten 

282619  1 C20 Lithium; Tungsten 

282690  1 C20 Boron; Copper; Germanium; Lithium 

282735  1 C20 Nickel 

282739  1 C20 
Cobalt; Copper; Gallium; Germanium; Lithium; Manganese; 

Tungsten 

282741  1 C20 Copper 

282749  1 C20 Bismuth 

282759  1 C20 Lithium 

282990  1 C20 Lithium 

283090 1 1 C20 Cobalt; Copper; Nickel 

283324  1 C20 Nickel 

283325  1 C20 Copper 

283329  1 C20 Cobalt; Manganese 

283330  1 C20 Manganese 

283429  1 C20 Bismuth; Cobalt; Copper; Nickel 

283691  1 C20 Lithium 

283699  1 C20 Bismuth; Cobalt 

283719  1 C20 Copper; Nickel 

284011  1 C20 Boron 

284019  1 C20 Boron 

284020  1 C20 Boron 

284030  1 C20 Boron 

284161  1 C20 Manganese 

284169  1 C20 Manganese 

284180  1 C20 Tungsten 

284190  1 C20 Bismuth; Cobalt; Germanium; Lithium 

284290  1 C20 Bismuth; Copper; Gallium; Germanium; Lithium 

284310  1 C20 Platinum 

284390  1 C20 Platinum 

284610  1 C20 Rare Earth Elements 

284690  1 C20 Rare Earth Elements 

284800  1 C20 
Cobalt; Copper; Gallium; Germanium; Manganese; Nickel; Si-

licon 

284920  1 C20 Silicon 

284990  1 C20 Boron; Manganese; Tungsten 

285000  1 C20 Boron; Gallium; Germanium; Manganese; Silicon; Tungsten 

291529  1 C20 Cobalt 
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291711  1 C20 Cobalt 

293100  1 C20 Boron; Gallium; Magnesium; Manganese; Silicon 

310490 1  C20 Magnesium 

360690  1 C31_32 Rare Earth Elements 

380120  1 C23 Graphite 

380190  1 C23 Graphite 

381590  1 C20 Germanium; Rare Earth Elements; Tungsten 

381800  1 C20 Germanium 

382430  1 C20 Graphite; Tungsten 

382490 1 1 C20 Lithium; Nickel; Platinum; Rare Earth Elements; Tungsten 

400520  1 C22 Graphite 

400591  1 C22 Graphite 

400599  1 C22 Graphite 

681389  1 C23 Graphite 

711011  1 C24 Platinum 

711019  1 C24 Platinum 

711230  1 E37-39 Platinum 

711292  1 E37-39 Platinum 

720150  1 C24 Manganese; Nickel 

720211  1 C24 Manganese 

720219  1 C24 Manganese 

720230  1 C24 Manganese 

720260  1 C24 Nickel 

720280  1 C24 Tungsten 

720291  1 C24 Titanium 

720299  1 C24 Boron; Rare Earth Elements 

720421  1 E37-39 Nickel 

721810  1 C24 Nickel 

721891  1 C24 Nickel 

721899  1 C24 Nickel 

740100  1 C24 Copper 

740200  1 C24 Copper 

740311  1 C24 Copper 

740312  1 C24 Copper 

740313  1 C24 Copper 

740319  1 C24 Copper 

740321  1 C24 Copper 

740322  1 C24 Copper 

740329  1 C24 Copper; Nickel 

740400  1 E37-39 Copper 

740500  1 C24 Copper 

740610  1 C24 Copper 

740620  1 C24 Copper 

740710  1 C24 Copper 

740721  1 C24 Copper 
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740729  1 C24 Copper 

740811  1 C24 Copper 

740819  1 C24 Copper 

740821  1 C24 Copper 

740822  1 C24 Copper; Nickel 

740829  1 C24 Copper 

740911  1 C24 Copper 

740919  1 C24 Copper 

740921  1 C24 Copper 

740929  1 C24 Copper 

740931  1 C24 Copper 

740939  1 C24 Copper 

740940  1 C24 Copper; Nickel 

740990  1 C24 Copper 

741011  1 C24 Copper 

741012  1 C24 Copper 

741021  1 C24 Copper 

741022  1 C24 Copper 

741110  1 C24 Copper 

741121  1 C24 Copper 

741122  1 C24 Copper; Nickel 

741129  1 C24 Copper 

741210  1 C24 Copper 

741220  1 C24 Copper 

750110 1 1 C24 Cobalt; Nickel 

750120 1  C24 Nickel 

750210  1 C24 Nickel 

750220  1 C24 Nickel 

750300  1 E37-39 Nickel 

750400  1 C24 Nickel 

750511  1 C24 Nickel 

750512  1 C24 Nickel 

750521  1 C24 Nickel 

750522  1 C24 Nickel 

750610  1 C24 Nickel 

750620  1 C24 Nickel 

750711  1 C24 Nickel 

750712  1 C24 Nickel 

750720  1 C24 Nickel 

780199  1 C24 Bismuth 

810110  1 C24 Tungsten 

810194  1 C24 Tungsten 

810196  1 C24 Tungsten 

810197  1 E37-39 Tungsten 

810199  1 C24 Tungsten 
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810411  1 C24 Magnesium 

810419  1 C24 Magnesium 

810420  1 E37-39 Magnesium 

810430  1 C24 Magnesium 

810490  1 C24 Magnesium 

810520  1 C24 Cobalt 

810530  1 E37-39 Cobalt 

810590  1 C24 Cobalt; Nickel; Tungsten 

810600  1 C24 Bismuth 

810820  1 C24 Titanium 

810830  1 E37-39 Titanium 

810890  1 C24 Titanium 

811100  1 C24 Manganese 

811221  1 C24 Nickel 

811292  1 C24 Gallium; Germanium 

811299  1 C24 Gallium; Germanium 

854810  1 E37-39 Cobalt; Lithium; Manganese; Graphite; Nickel 
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