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RESEARCH ARTICLE

Decarbonisation and Critical Materials in the Context of
Fraught Geopolitics: Europe’s Distinctive Approach to a Net
Zero Future
Sophia Kalantzakosa, Indra Overland b and Roman Vakulchukb

aNew York University Abu Dhabi; bNorwegian Institute of International Affairs (NUPI), Oslo

ABSTRACT
The race to rapidly decarbonise and digitalise the global economy
by 2030 to avoid temperatures rising above 1.5C has been
subsumed by geopolitics that remains anchored in realist power
struggles, now revolving around Sino-American hyper-
competition. The Russian invasion of Ukraine further undermined
interdependence and prompted unprecedented levels of
economic statecraft. Access to indispensable minerals for a net
zero future has thus become more securitised. The European
Union (EU) has pushed back against bipolar geopolitics by
utilising its normative, economic and regulatory power and
strong networks of global institutional relations to maintain a
competitive but working relationship with the People’s Republic
of China (PRC). Such an approach may help broker broader global
institutional collaboration to ensure that decarbonisation is for all,
not just for the few.
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The growing rivalry between the People’s Republic of China (PRC) and the United States
(US) has favoured the ongoing construction of world politics around bipolar imaginaries,
that promote bilateral, ad hoc side deals that at best duplicate and at worst undermine
global efforts, including those to rapidly decarbonise and digitalise the global economy
and avoid temperatures rising above 1.5C. This power struggle dominates the airwaves,
influences and shapes the global discourse, and reduces opportunities for fruitful multi-
lateral cooperation.

Russia’s invasion of Ukraine in 2022 further complicated the already fraught geopo-
litical landscape and drove an even deeper wedge into the world order. The shock has
dealt a severe blow to an already fragile post-pandemic economic recovery and has
tilted the balance toward more securitised assessments of global interdependence.
Indeed, interdependence is now predominantly portrayed as a liability rather than an
asset. For years, integration – financial and technological – was championed by major
powers as the ultimate goal. As Thomas Wright (2017) argues, however, now that
power struggles have intensified, states can use the extraordinary levels of global
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interdependence in ways that impact their rivals even without resorting to direct conflict.
The war in Ukraine, which resulted in the disruption of rail and truck transportation, the
rerouting of ships and unprecedented levels of economic statecraft, have all contributed
to a scramble for supply-chain diversification and onshoring in response to the weapo-
nisation of interdependence (Farrell and Newman 2019). In the words of Rosa Brooks,
globalisation has created a world in which “everything became war” (Brooks 2017). In
fact, continuous supply-chain disruptions, the spike and volatility of fossil fuel prices,
the steep rise of food costs and growing inflation, further augmented global insecurity
and cemented this narrative.

Economic statecraft had previously and repeatedly been used by the US and at times
also the EU to modify the actions of certain actors: on Russia, for instance, over the
annexation of Crimea in 2014, and on Iran in an “effort” to “persuade” the country to
give up its nuclear ambitions. The measures were justified as actions taken in
“defence” of globalisation, stability and peace, and as ways to discourage “rogue”
powers from threatening other states and the international order. The PRC, for its
part, used economic statecraft by “unofficially” curtailing rare earth shipments to
Japan in 2010. However, these kinds of measures have over time prompted sanctioned
nations to carve out spheres of independence in order to withstand the impacts of “coer-
cive” measures. Though a costly option, some actors like Putin’s Russia intentionally
chose to hedge so as not to remain overly reliant on one country that is not as dependent
on them (Hirschman 1945). Ahead of the war in Ukraine, Putin strengthened Russia’s
political and economic relations with the PRC, prepared a war chest from a windfall
of fossil fuel sales and took measures to protect and expand domestic consumer good
production ahead of possible future sanctions. Still, while these developments were
already afoot, little attention was given to the risks of expanding networks of exchange
because a bipolar world was considered a thing of the past. Conditions, however, have
changed. Rivalry and hyper-competition are upending the post-Cold War world order.
Some experts are openly declaring that the days of stability, unipolarity and global liberal-
ism are over (Badré and Tiberghien 2022). Sino-American rivalry is both accelerating
global power re-alignments but is also forcing the hand of many nations to choose a
side even though their economic and political interests remain deeply intertwined in
global networks of interdependence.

This geopolitical minefield, moreover, raises questions about the pace by which the
decarbonisation and digitalisation projects will be able to proceed, the timeline by
which nations will be able to fulfil their already ambitious climate commitments, cyber-
security concerns and the precariousness of essential supply chains, especially those of
critical minerals (Vakulchuk et al. 2020). The unravelling of these global supply chains
is particularly worrisome because they had enabled green technologies to rapidly be
designed, built and scaled-up (Nahm 2021). Severing them, therefore, would also jeopar-
dise the commercialisation of end products and their design for mass production at a
critical time when an already narrow window for constructing new sustainable infra-
structure and deploying green technology is rapidly closing.

The world now stands at a crossroads. Bipolar Sino-American rivalry has already
undermined interdependence and prompted the scramble to re-shore, renationalise
and decouple supply chains from rival powers and in some cases even friendly competi-
tors. This article, however, argues that there is another pathway available given the urgent
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timeframe in which nations must honour their commitments to effectively tackle the
climate crisis which poses the greatest threat to worldwide stability. The EU’s distinctive
approach and policy blueprint for a net zero future prioritises resilience and the circular
economy versus decoupling, and values multilateralism and liberal-institutionalism. It
thus offers a workable alternative to realist and increasingly securitised frames fuelled
by the politics of contention. Even after the Russian invasion helped strengthen Euro-
Atlantic relations and revived NATO, the EU continued to push back against direct
opposition to the PRC, because it views this bras de fer as pushing geopolitical rivalries
beyond planetary boundaries. European norms, values and governance structures more
closely resemble those of the US. Still, Brussels’ policy frameworks and Green Deal goals
explicitly prioritise the building of more diverse and resilient global supply chains,
without directly opposing or excluding the PRC.

The article explores ways in which the EU, as a normative, economic and regulatory
power with strong links to a network of global institutions, can help broker wider global
collaborations, so that decarbonisation can be achieved by all. The strengthening of EU
networks in the developing world, especially after the announcement of its Global
Gateway Initiative (European Commission 2021) to support investment in climate-resi-
lient infrastructure in the developing world, as well as its competitive but working
relations with the PRC, could also help to diffuse some of the growing Sino-American
tensions and prevent a return to a bipolar configuration that undermines global efforts
to tackle climate change.

Fraught geopolitics

Already under George W. Bush, the US became determined to take a tougher stance on
the PRC and demonstrated greater support for Taiwan. The events of 9/11, however,
recalibrated priorities. The US would collaborate with Beijing in the context of “respon-
sible stakeholders”managing global issues (Sutter 2020, 217). During the Obama admin-
istration, concerns that the PRC’s spectacular rise posed an imminent threat to US global
leadership solidified. The 2008 financial crisis had, moreover, given rise to voices in the
Chinese establishment suggesting that US global hegemony was waning. The Obama
administration sought to rebalance the US global footprint by focusing on the Asia-
Pacific region and withdrawing from the Middle East (Kalantzakos 2017).

In 2009, the White House called for a “return to Asia”. Building on many of the pre-
vious administration’s initiatives, such as the China-US Strategic Economic Dialogue
(SED), the US combined several innovative and proactive policies in the region. For
instance, it signed the ASEAN Treaty of Amity and Cooperation and joined the East
Asia Summit, a regional collaboration forum. Washington’s political rhetoric changed
noticeably to refer to the twenty-first century as America’s “Pacific Century” (Obama
2011; Flournoy and Davidson 2012; Goldberg 2016; Clinton 2011; U.S. Department of
Defense 2012). Chinese leaders perceived this shift as an indication that the PRC had
become the main opponent to Washington’s goal of continued dominance of the
world order.

In 2011, the “strategic pivot” towards Asia was announced and involved not only a
transfer of resources or a mere exercise of smarter, more systematic US policy. It demon-
strated unequivocal resolve to sustain global leadership, secure US interests and promote
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its values. Until that time, the US and the EU had greatly encouraged and facilitated the
PRC’s integration into the world system. Beijing’s ascendance, its growing global impact,
increased assertiveness and, latterly, the heavy-handed autocratic policies frequently
launched under Xi Jinping’s leadership, changed the thinking in Washington not only
in the executive branch but also in Congress. The pivot to Asia marked the start of a
divergence in US and EU policy towards the PRC because it ushered in a new cycle of
bipolar competition that troubled Brussels (Sverdrup-Thygeson et al. 2016).

Under Trump, rivalry turned into hyper-competition with the PRC. Wariness of Beij-
ing’s threat to US technology dominance, its military activities in the South China Sea
and tensions with Taiwan produced bipartisan Congressional support for a tougher
stance on the PRC. The trade wars underscored this shift, but they also undermined
the centrality of the World Trade Organisation, heightened political rivalries, reduced
scientific collaboration and revealed a pronounced clash of economic and leadership
ambitions (Wei 2019; Feder 2019). Scepticism toward the PRC’s signature Belt and
Road Initiative (BRI) turned into open critique. In the eyes of its detractors, and particu-
larly the US, the BRI aims to consolidate China’s “stranglehold” on the world. More
widespread critique of what Beijing presented as the sole comprehensive vision to spur
economic growth in the developing world, revolved around the PRC’s production of a
carbon-intensive, rather than a green, BRI. Furthermore, Beijing was seen as creating a
vehicle to spread the PRC’s top-down, centralised one-party governance and technoc-
racy-driven policy-making, its preference for setting quantitative goals and targets and
adopting mechanistic approaches to policy design, as well as environmental authoritar-
ianism to modify citizen behaviour and realise government targets (Li and Shapiro 2020).
Compounding the worries of its rivals, Beijing had also been actively deepening its
engagement with global institutions and exerting growing influence over them (Kalant-
zakos 2021a, xi-xxxii).

Calls to urgently “desinicise” supply chains became more pronounced in Washing-
ton policy circles. The Trump administration called for an end to interdependence
and supply networks reliant on the PRC as its central policy priority. Critical minerals
took a front seat in this effort to significantly reduce reliance on Beijing framed as
indispensable to the defence and the tech industry. In December 2017, Trump
signed Executive Order 13817 (“A Federal Strategy to Ensure Secure and Reliable
Supplies of Critical Minerals”) and on 30 September 2020, Executive Order 13953
addressing the “Threat to the Domestic Supply Chain from Reliance on Critical Min-
erals from Foreign Adversaries” (Federal Register 2020). In 2019, the Trump admin-
istration announced plans to collaborate with Australia (Reuters 2019) to finance and
develop critical materials projects, and the State Department launched the Energy
Resource Governance Initiative (U.S. Department of State 2019) as a critical materials
initiative (Kalantzakos 2021a).

Anti-China sentiment continues unabated under the Biden administration (Toosi
2021). Moreover, having made it his goal to urgently decarbonise the US economy
and lead in the production of new green technologies, Biden has continued to underwrite
efforts to build US resilience, prioritising the desinicisation of supply chains as his pre-
decessor had done. On 24 February 2021, Biden signed an executive order, asking for a
“report identifying risks in the supply chain for critical minerals and other identified stra-
tegic materials, including rare earth elements (as determined by the Secretary of
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Defense), and policy recommendations to address these risks” (The White House 2021a).
In June 2021, the findings of the “Critical Minerals Supply Chain Review” were made
public (The White House 2021b).

In December 2021, Biden signed the “Uyghur Forced Labor Prevention Act” into law,
with bipartisan support (Sonmez 2021). In December 2021, Biden held a Democracy
Summit in which he underscored that the US was “committed to working with all
those who share those values to shape the rules of the road”, and added that the US
would stand by those “who give their people the ability to breathe free and not seek to
suffocate their people with an iron hand” (Taipei Times 2021; Hilman 2021). In
January 2022, the bill “On Restoring Essential Energy and Security Holdings Onshore
for Rare Earths Act of 2022” was introduced in the US Senate, aimed at forcing
defence contractors to stop purchasing Chinese rare earths by 2026 (Scheyder 2022).
Standing up to China garners bipartisan support. Indeed, minimising reliance on the
PRC for critical minerals constitutes a core priority for both defence and green industrial
policies.

On the other side of the Atlantic, however, the EU maintains a historically distinct
approach to its relations with the PRC. The EU may view Beijing as a systemic rival,
but it is pushing back against the US model of bipolar competition. While the EU
applies critical pressure on issues such as human rights, it has not turned squarely
against the PRC and has sought avenues of collaboration and exchange, in line with
its own wider strategic goals and views of the world order. Although the EU acknowl-
edges that the world has become more complex and contested and recognises growing
tensions and threats to multipolarity especially after the Russian invasion of Ukraine,
it remains committed to deepening rules-based multilateralism and setting common
standards with its partners (EEAS 2019; EEAS 2022). It believes it can stay true to its
values and principles and pursue “variable geometry multilateralism” in recognition
that there are no longer fixed sets of like-minded countries that agree on all issues. In
that way, it can form the best possible group of varied stakeholders to deal with any
specific issue (Kalantzakos 2021b, 41-7). After all, the EU views itself as a liberal and civi-
lian power of a normative persuasion that champions liberal political rights, collective
security and multilateralism. Following the end of the ColdWar, as transatlantic discords
multiplied and divergence in perspectives became more crystalised, the EU pursued its
own global agenda and developed domestic and foreign policy instruments in support
of it (Telò 2019; Lucarelli and Manners 2006; Youngs 2010). The sharp contrast
between the transatlantic partners brings to mind Robert Kagan’s 2003 observation
that “Europe is turning away from power, or to put it a little differently, it is moving
beyond power into a self-contained world of laws and rules and transnational negotiation
and cooperation […]. Meanwhile, the United States remains mired in history, exercising
power in the anarchic Hobbesian world where international laws and rules are unreli-
able” (Kagan 2003).

Admittedly, relations between the PRC and the EU have become more difficult follow-
ing a barrage of tit-for-tat measures over events in Hong Kong and the treatment of the
Uyghurs. Still, the EU insists that relations with the PRC are multi-faceted and engage-
ment should continue (Ridgwell 2021). EU-China relations also became strained over the
PRC’s ambiguous position in relation to the Russian invasion of Ukraine which blamed
NATO for the war and expressed disapproval for the “return” to a cold war mentality,
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advocating instead for common, comprehensive, cooperative and sustainable security
(Ministry of Foreign Affairs of the People’s Republic of China 2022). European Commis-
sion President Ursula von der Leyen, European Council President Charles Michel, and
High Representative Josep Borrell vocalised these concerns directly to Beijing. In contrast
to the Biden-Xi summit on that same issue, however, the EU did not point a finger
directly at Beijing, but rather spoke of the centrality of China-EU trade relations, areas
of overlapping strategic interest and extensive opportunities to deepen collaboration
(Liboreiro and Scandura 2022). EU leaders simultaneously kept the agenda more open
to include other interrelated matters, such as cooperation on global food security,
climate change and the fight against COVID (European Council 2022). The EU under-
scored its continued resolve toward decarbonisation while drastically reducing reliance
on Russian fossil fuels (European Commission 2022a; Consilium 2022; Abnett 2022).

It is also instructive to highlight the EU’s distinct approaches to both the decarbonisa-
tion and the digitalisation of its economy, as they differ from those of the US. Some pol-
icies discussed in this article of course reflect similarities and share the objective of
securing uninterrupted access to critical materials and their important applications.
One telling difference, however, is that the EU speaks of building resilient supply
chains and moving toward a circular economy (European Commission 2020) while
encouraging global investment, building new networks of interdependence and strength-
ening existing ones, without alienating the PRC. This is not surprising given the extent of
trade relations with the PRC but more importantly the architecture of the EU-China
Comprehensive Strategic Partnership (European Commission 2022c; Scott 2007;
Zhongping and Jing 2014), which has made climate and the environment a central
pillar of collaboration. Reflected in the EU-China joint summit statement of 2019,
both parties agreed to closely cooperate on all three pillars of the UN (human rights,
peace and security, and development), and on the 2030 Agenda.

More specifically, China and the EU placed significant emphasis on sustainable econ-
omic development and connectivity, the circular economy, biological diversity, ocean
governance and regional peace and security (European Commission 2022c). In Septem-
ber 2020, moreover, the EU and the PRC agreed to begin a China-EU High-Level
Environment and Climate Dialogue (HECD) and forge a China-EU green partnership
(Mission of the People’s Republic in the European Union 2020). Beijing has praised
EU efforts in green finance and particularly the sustainable finance classification
scheme. Importantly, since 2021, the PRC’s central bank has been co-operating with
the EU to converge green investment taxonomies across the two markets to implement
a jointly recognised classification system for the environmental credentials of businesses
(Li and Yu 2021). Robust exchanges on Environmental, Social and Governance (ESG)
criteria are also ongoing.

These efforts of engagement, exchange and coordination stand in sharp contrast to the
lack of a meaningful transatlantic strategy on climate. The triumphant passing of the
$430 billion Inflation Reduction Act in the summer of 2022, for instance, while demon-
strating US resolve to take climate action, has been highly criticised by its allies because in
its effort to desinicise supply chains, Washington is also blocking US partners from par-
taking in its domestic transition (Deutsche Welle 2022; Korea Joongang Daily 2022; Baek
2022). Moreover, the terms by which the US seeks to build chip capacity domestically
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through the Chips Act of 2022 are also designed to significantly constrain those allies
leading in chip production from continuing to also produce for the PRC market.

The EU as international agenda-setter for climate action

Recognising that the climate crisis radically influences growth models, development,
poverty, international politics and leadership models, the EU has positioned itself as
the international agenda-setter for climate action. Not only has it sought a leadership
role in climate negotiations, but it has also focused on delivering concrete results at
home. The EU’s leadership role has not been static and has displayed different
approaches and styles which reflect its key strengths: its large economy, its bargaining
skills and its diplomatic agility in fostering agreements. It has been able to redefine inter-
ests for a global audience by conceptualising notions of sustainability along with narra-
tives of ecological modernisation and the transition to a low-carbon economic model for
growth. Although EU member states have not always been able to speak with one voice,
in the climate negotiations the EU has managed to project a position of long-term com-
mitment to the process and has maintained coordination among its member states to
display its strong political will at critical junctures. It has also kept multilateral climate
negotiations alive. Even though the US under Obama and later Biden tried to supplant
the EU as a climate leader through a joint commitment with the PRC, in reality, it is
the EU that has worked behind the scenes through the difficult years, strategically build-
ing alliances with the developing world and creating groups of higher ambition. The Paris
Agreement of 2015 was a hard-won victory for the climate, and even at COP 26 the EU
stayed the course and made more concrete and transparent commitments both within
the Union and to assist its partners in the developing world to reach net zero by mid-
century. Case in point: at COP 27, EU Executive Vice President and climate chief
Frans Timmermans demonstrated the EU’s strategic autonomy, singular climate ambi-
tion and desire to act as a bridge builder to accelerate the green transition. In the 11th
hour, to overcome the impasse over the creation of a new loss and damage fund that
was proposed by G77 plus China and opposed by developed nations including the US,
the EU stepped up to agree under the condition that countries like China (the world’s
second-largest economy that maintains a UN “developing nation” classification), the
Gulf states and other emerging economies that could, would participate and thus
broaden the fund’s financial donor base, as these countries are among the largest emit-
ters. While the EU initiative “forced” China’s hand to walk a fine line between expressing
support for helping vulnerable developing nations and agreeing to contribute funds to
that particular scheme, it facilitated the historic agreement on loss and damage at
COP 27 (Harvey 2022).

Collaboration on environmental and climate issues has been an important pillar of
Sino-European cooperation since 2005 (European Commission 2018). The EU, for
instance, has supported low-carbon urban development in China and helped update
local urban planning and technical standard guidelines by drawing on EU best practices.
Other EU projects have helped small and medium enterprises (SMEs) adopt energy-
efficient solutions to reduce their environmental impact. In Xi’an, for example, more
than 50 local SMEs were provided with green financing to invest in clean production.
The EU also engaged with the PRC via thematic and regional programs focused on
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areas of importance for sustainable and inclusive development in China and the broader
Asian region. These programs include low carbon development and sustainable urban-
isation, environmental management and governance, trade and the private sector,
good governance and the rule of law, reducing vulnerabilities and inequalities, support
for China-EU Sectoral Policy Dialogues and people-to-people exchanges (European
Commission 2022c).

The EU’s road to net zero

In December 2019, the EU announced the European Green Deal, with the stated goal of
transforming the EU into a modern, resource-efficient and competitive economy by
committing to net zero emissions of greenhouse gases by 2050; decoupling economic
growth from resource use; and leaving no person and no place behind (European Com-
mission 2022b). Ultimately, the EU’s objective was to become the first climate-neutral
continent in the world. The Green Deal would help prepare all sectors of the economy
to meet this challenge, while mapping out the path to fulfil the EU’s pledge to reduce
emissions by at least 55 percent by 2030 compared to 1990 levels. The so-called “Fit
for 55” Initiative (see Figure 1) solidifies the EU’s ambition via a web of policy proposals
that include comprehensive changes to the existing EU Emissions Trading Scheme (EU
ETS); a review of the 2009 Renewable Energy Directive to increase the current EU-level

Figure 1. EU decarbonisation strategy
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target of at least 32 percent of renewable energy sources in the overall energy mix to at
least 40 percent by 2030; and a revision of the 2012 Energy Efficiency Directive by
increasing the current EU-level target for energy efficiency from 32.5 percent to 36
percent for final energy consumption and to 39 percent for primary energy consumption.
Measures also include a revision of the rules on CO2 emissions for cars and vans; a revi-
sion of existing legislation to accelerate the deployment of infrastructure for recharging
vehicles or refuelling them with alternative fuels and to provide alternative power
supplies for ships in ports and stationary aircraft; the introduction of a Carbon Border
Adjustment Mechanism (CBAM); and the production of greener fuels for shipping
and aviation. In addition, the EU expects that hydrogen produced using renewable
energy (also known as “green” or “clean” hydrogen) will play a key role in decarbonising
sectors where other alternatives may not be feasible or more expensive. These include
transport and energy-intensive industrial processes and will be a crucial element in the
EU strategy for energy system integration (European Commission 2022d).

Several funding mechanisms, totalling over one trillion dollars, have been established
to facilitate the EU’s Green Deal. More than half of the funding (€528 billion) will come
directly from the EU budget and the EU Emissions Trading Scheme. The remainder will
be sourced from the InvestEU program, including €279 billion from the public and
private sectors and €114 billion from national co-financing until 2030. The European
Innovation Council has also set aside a €300 million budget to invest in market-creating
innovations that contribute to the goals of the EU Green Deal.

Several additional policy instruments have been designed and deployed in order to
support and facilitate the EU’s net zero ambitions. For instance, the EU’s Taxonomy
Regulation helps to identify and classify “environmentally sustainable economic activi-
ties” (European Commission 2022e). According to the European Commission (2022d),
“the EU taxonomy would provide companies, investors and policymakers with appropri-
ate definitions for which economic activities can be considered environmentally sustain-
able.” In addition, the EU adopted a Circular Economy Action Plan (CEAP) in 2015 that
includes measures to enhance the share of recyclable and reused materials across a wide
range of economic sectors and industries on its soil (Anastasio 2021). This in turn con-
tributes to higher energy efficiency and facilitates the energy transition in the EU.

Importantly, driven primarily by the automotive industry’s realisation that the future
lies in electric vehicles – especially after Volkswagen’s “Dieselgate” scandal of 2015—the
EU has turned its attention squarely to related areas in which it was particularly vulner-
able (The Guardian 2015; Jolly 2022). Battery technology and production were an impor-
tant gap where the EU remained reliant on China, which has already designated electric
vehicle production as a particular niche. In 2017, the European Battery Alliance (EBA)
was set up to address the need for efficient batteries that were essential for transport,
power and industrial applications. Around 750 industry and innovation actors from
mining to recycling have come together under the EBA to help build a strong and com-
petitive European battery industry. Chinese and other Asian companies are already
investing in the EU because the opportunities for collaboration are highly attractive
from a business standpoint. In January 2021, for instance, the European Commission
approved €2.9 billion in public support from 12 member states (Austria, Belgium,
Croatia, Finland, France, Germany, Greece, Italy, Poland, Slovakia, Spain and Sweden)
to fund research and innovation in the battery value chain, as part of a new project,
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European Battery Innovation (EuBatIn). The Commission’s expectation is that the
project will attract a further €9 billion in private investment. In other words, numerous
member states now have a real stake in the success of this transition.

The EU followed a similar logic in launching the European Raw Materials Alliance
(ERMA) in the fall of 2020 (ERMA 2022). With the input of a vast network of partners
from 600 organisations across 50 countries, ERMA – the world’s largest raw materials con-
sortium – is designed to support a multi-sourcing strategy for rare earths, ensure resilient
and transparent supply chains and increase the EU’s industrial competitiveness (ERMA
2021). ERMA’s first goal is to focus on the most pressing need: increasing EU resilience
in the rare earth magnet and motor value chain. The reason for this is that 95 percent
of electric vehicles use traction motors containing rare earth magnets. Over 100,000 tons
of rare earth permanent magnets are used annually in renewable energy, machine tools,
robotics, loudspeakers, water pumps, the mobility sector and information and communi-
cation technologies (ICT). China ships 16,000 tons of rare earth permanent magnets to the
EU each year, representing approximately 98 percent of the EU’s supply (Gauß et al. 2021).
These figures highlight the EU’s potential vulnerability and existing dependence on the
PRC, but a low-carbon future will in any case be extremely mineral intensive.

ERMA prioritises securing uninterrupted access to rare earth elements that are indis-
pensable to magnet production, particularly neodymium, praseodymium, dysprosium
and terbium. These four rare earths constitute only 25 percent of the total volume of
global rare earth production but represent 80 to 90 percent of the total market value
of rare earths. The EU’s need to secure its rare earth supply is among the most pressing.
A significant alternative supply at the time of writing came from Russia, but the political
red lines drawn by the war indicate that the EU cannot strategically or realistically end its
dependence on Chinese rare earths. It can, however, strengthen efforts for diversification.
Moreover, clean energy technologies need more materials than fossil-fuel-based electri-
city generation technologies. For instance, according to a 2020World Bank report (Hund
et al. 2020), the production of lithium and cobalt may need to increase by 1000 percent by
2030 to meet clean energy demand alone (see Table 1).

In its 2021 World Economic Outlook, the IMF projected that in the “Net Zero by
2050” emissions scenario, “booming demand for the four energy transition metals
alone [that is, nickel, copper, cobalt, lithium] would boost their production value
sixfold to $12.9 trillion over two decades. This could rival the roughly estimated value
of oil production in a net-zero scenario over that period” (Boer et al. 2021).

Table 1. Demand growth for selected critical materials used for clean energy technologies.
Solar
power

Electric vehicles/
storage

Wind
power

Projected
demand growth (%) Target year

Germanium x 8600 2050
Bauxite & aluminium x x x 1200 2030
Copper x x x 1000 2025
Iron x x x 1000 2030
Lead x x x 1000 2030
Manganese x x 1000 2030
Nickel x x 1000 2030
Cobalt x 1000 2030
Lithium x 1000 2030

Source: Vakulchuk and Overland (2021)

12 S. KALANTZAKOS ET AL.



In the case of global electricity generation, for instance, the share of renewables
jumped to nearly 30 percent in 2021, according to the IEA (2021). Post-Covid, renew-
ables are expected to have provided more than half of the increase in global electricity
supply in 2021, while solar photovoltaics (PV) and wind are expected to have contributed
two-thirds of the growth in renewables during the same period. Wind is on track to
record the largest increase in renewable generation, growing by 275 TWh, or around
17 percent compared to 2020, while solar PV electricity generation is expected to have
risen by 145 TWh or almost 18 percent and to have approached 1,000 TWh in 2021
(IEA 2021). The PRC is expected to account for over 50 percent of renewable electricity
generation estimated at over 900 TWh from solar PV and wind in 2021. The EU,
however, is also poised to have generated around 580 TWh, followed closely by the
US with 550 TWh (IEA 2021).

In 2021, global electric car sales (included both fully electric and plug-in hybrids)
reached nearly 10 percent of all cars sold, setting a record of 6.6 million (IEA 2022)
and major global car manufacturers have committed to electrify transport. Despite
supply chain disruptions, sales of electric vehicles have continued to grow steeply in
2022. China and the EU are leading electric vehicle and plug-in registrations, followed
by the US. The market for fast electric recharging stations is growing correspondingly.
The European Parliament voted to ban the sale of diesel and gasoline cars in the EU
from 2035, mandating that automobile companies must cut their emissions by 100
percent by that year. Though the automotive industry has pushed back against such a
tight deadline, the vote underscores the EU’s resolve to electrify transportation (Tidey
2022).

Lithium and possibly cobalt are indispensable inputs for the electrification of trans-
port. Production of lithium has almost quadrupled between 2015 and 2021 to keep up
with the manufacture of lithium-ion batteries used in electric and hybrid vehicles, as
well as electric tools, grid storage applications and portable electronic devices.
Indeed, demand may exceed supply in 2022 and producers are therefore ramping-up
production. Lithium prices have also jumped significantly: spot prices for lithium car-
bonate in the PRC have climbed 170 percent in 2021, to RMB142,000 ($22,000) per
ton, their highest since April 2018. In June 2022 the price reached $60,000 per ton.
Prices of spodumene, a source of lithium mainly mined in Australia, have climbed
144% in 2022, to $990 per ton and $5,250 per ton in June 2022 (Argus 2022; SMM
2022).

Cobalt is a key ingredient in the highest-performance batteries, smartphones, laptops
and electric cars. Sixty percent of the world’s mine production originates in the Demo-
cratic Republic of Congo that boasts by far the largest reserves of cobalt in the world, esti-
mated at three times those found in Australia. The price for cobalt has also increased due
to demand: in September 2022 it reached $80 per kilo (Argus 2022).

Inevitably, questions surrounding the adequate and unhindered supply of critical min-
erals have become a principal concern. The supply problem, however, has several distinct
aspects: the rate at which mining and processing can expand, the absolute availability of
reserves and resources, and the geographical and geopolitical risks related to supply
(Gielen 2021).

To address these challenges, the EU’s objectives are: to secure access to sustainably
produced magnets that contain rare earths at competitive prices from primary and
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recycled sources; to make the EU a global leader in the production of rare earth metals,
alloys and magnets; and to sustain and expand the EU’s global leadership in electric
motor and generator design. The Russian invasion of Ukraine drove the point home
and underscored the importance of diversification to build resilience. In the case of
rare earths, for example, the only industrial-scale commercially-operating separation
facility in Europe – based in Estonia owned by Neo Performance Materials – is 70
percent dependent on Russian feedstock. Before the war Russian feedstock constituted
100 percent of the supply. The 30 percent balance was achieved from a unique supply
chain arrangement between the US-based Uranium company Energy Fuels and Neo Per-
formance Materials, that utilised by-product chemistry and a sound economic plan to
make a viable business case for this deal (Neo Performance Materials 2021). In an
effort to further diversify away from Russia, Neo Performance Materials bought a rare
earth mining project in Greenland owned by Hudson Resources (Reuters 2022) and
was awarded, in November 2022, €18.7 million from the EU Just Transition Fund to
launch a magnet plant in Estonia. This was a key development for the EU given that
more than 90 percent of rare earth magnets are still produced in China (Gauß et al. 2021).

In June 2021, the Canada-EU Strategic Partnership on Raw Materials was announced,
focusing on the Integration of Canada-EU raw material value chains, science, technology
and innovation collaboration; and efforts to advance world-class environmental, social
and governance criteria and standards. These efforts are meant to encourage private
and public investment between the two parties and build up resilient raw material and
downstream value chains. The EU and Canada also intend their partnership to
strengthen alignment in strategic downstream industries, particularly batteries, clean
technologies and other advanced manufacturing sectors.

The challenge of effective multilateral collaboration

Each major industrial nation is currently engaged in a flurry of activity both to
secure uninterrupted access to critical minerals and to diversify and strengthen the
resilience of its supply chains away from the PRC. This is producing a landscape
of fragmented, cumbersome and more expensive alternatives. Importantly, these
uncoordinated responses are out of sync with the pressing 2030 deadline by which
countries need to deepen and expand decarbonisation plans globally. Moreover,
some of the strategies deployed thus far further exacerbate geopolitical tensions by
securitising the decarbonisation drive. Some industrial countries are working within
geopolitical alliances that overtly exclude the PRC, while also reflecting a logic that
largely overlooks the aspirations and needs of the developing world. A globally recog-
nised institution is needed to coordinate the decarbonisation race, which currently
looks more like a scramble than an inclusive strategy towards a green global
economy. The EU, as an influential actor with both convening and regulatory
power and ties to developing and developed countries, is well placed to identify
the most appropriate institution and to make a case for coordinated efforts to dec-
arbonise the world economy.

The time is ripe for such an endeavour. Progress thus far has been difficult and has not
achieved the kind of strategic multilateral cooperation on critical minerals and their
supply chains that the world needs. The numerous initiatives currently underway have
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kept major powers preoccupied with their siloed strategies. For instance, the G7 and the
G20 have both – in separate initiatives – turned their attention to critical minerals and
their supply chains. The Organization for Economic Co-operation and Development
(OECD) has also delivered useful guidance to businesses on how to respect human
rights and avoid contributing to conflict when sourcing their mineral inputs (OECD
2022). Securitising initiatives have also been playing out, with a reinvigorated Quadrilateral
Security Dialogue (QUAD), comprised of Australia, India, Japan and the US, turning its
attention to protecting supply chains in the Indo-Pacific region. The Five Eyes – the
long-standing intelligence-sharing alliance of the US, the UK, Canada, Australia and
New Zealand – is said to be considering an expansion of its mission to include strategic
collaboration on the development of non-Chinese supply chains for critical minerals
and their applications. Moreover, since the 2010 rare earth crisis during which the PRC
“unofficially” curtailed exports of rare earths to Japan during a geopolitical dispute, a tri-
lateral cooperation forum between the US, the EU and Japan (expanded to include Austra-
lia and Canada) was organised to find ways to reduce reliance on rare earths by
substituting, recycling and innovating a way out of high demand for the materials. This
collaboration will certainly deepen and expand in the coming years as participants work
on both technical and policy formulations to address the growing mineral intensity of
the decarbonisation drive. Critical minerals strategy discussions are also being held by
the National Technology and Industrial Base (NTIB) group, which focuses on issues of
national security and dual-use research and development as they pertain to Australia,
Canada, the UK and the US. Supply chains have quickly become a central issue in that
forum.

These strategic responses reflect the extent of the securitisation and fragmentation of
the decarbonisation drive and can further fuel geopolitical upheaval. Importantly, the
solutions and approaches being developed are not in line with the global consensus
that the response to the climate crisis should produce equitable and inclusive solutions.
The UN Sustainable Development Goals, ESG standards and the fervent COP 26 and
COP 27 declarations all emphasise that the mining of critical minerals for decarbonisa-
tion must adhere to a binding commitment to source them responsibly.

In the quest to identify which institution might be best suited to spearheading a multi-
lateral response, some suggest the International Energy Agency (IEA) should take the
lead. It has a long track record in helping nations maintain reserves of fossil fuels to
avoid an energy crunch, produces valuable reports on major developments in the
energy sector and thus may be suitable to coordinate strategies for access to critical min-
erals and their supply chains. However, the IEA is exclusively an organisation of OECD
member states and excludes non-OECD countries. There is an alternative candidate,
however: an intergovernmental organisation established in 2009 with a vibrant member-
ship located at the crossroads of East and West, whose mission is dedicated to the energy
transition. Headquartered in Abu Dhabi, where COP 28 will take place in 2023, the Inter-
national Renewable Energy Agency (IRENA) boasts a membership of 167 countries.
IRENA constitutes a centre of excellence for knowledge and innovation, a global voice
for renewables, a network hub and a source of advice and support for member states.
IRENA has produced high-level reporting on technology choices, investment needs,
policy frameworks and the socio-economic impacts of achieving a sustainable, resilient
and inclusive energy future.
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For the EU, which plays an active role in IRENA, championing IRENA’s insti-
tutional suitability would complement its own distinctive strategy to build resilience
and formulate new and diversified networks of interdependence across the critical
minerals supply chains. This would be in line with the EU’s Global Gateway Initiative,
with a projected budget of €300 billion, that is designed as a template for how Europe
can build more resilient connections with the rest of the world. It could also enable the
EU to mobilise its partnership with the African Union and reinvigorate the trilateral
dialogue with the PRC and its African partners. Finding resources and a suitable insti-
tutional home for efforts to offset, or at the very least temper, the narratives of the PRC
as the existential threat in everything from politics and governance systems to econ-
omic might and defence capabilities, is in line with the EU’s pursuit of climate and
ecological diplomacy.

Admittedly, Sino-American hyper-competition and Beijing’s greater assertiveness
in world affairs have produced scepticism and push-back against Xi Jinping’s
China, particularly in some member states. Nonetheless, the EU continues to seek
pathways to re-engage instead of dramatically and emphatically decoupling from
the PRC. The long history of climate engagement between the two parties (Kalant-
zakos 2017) offers a solid base for the EU and the PRC to work together to avoid
sacrificing global decarbonisation and digitalisation initiatives on the altar of geopo-
litical competition and nationalistic narratives. More importantly, the EU has a long-
standing strategic partnership with the PRC that has produced concrete collaboration
and projects to decarbonise their respective economies, protect biodiversity, construct
carbon markets and coordinate and facilitate the taxonomy for green finance.
Deepening engagement can be realised through markets and trade, the BRI and
working with initiatives such as the Forum on China-Africa Cooperation
(FOCAC), the African Union and the post-Cotonou negotiations around a new
EU/Africa-Caribbean-Pacific partnership agreement. This type of collaboration is par-
ticularly important in light of the IEA’s 2021 report, according to which “almost
70% of the projected increase in global energy demand is in emerging markets
and developing economies, where demand is set to rise to 3.4% above 2019 levels”
(IEA 2021, 2).

Given that critical minerals and their supply chains have graduated from the realm of
trade dispute to geopolitical arm wrestling, IRENA may find it difficult to navigate the
power politics of decarbonisation and digitalisation. This is why having the EU as its
champion would bolster its credentials and the likelihood that it might fit the bill.
IRENA already has the convening power and the mandate to help formulate best-prac-
tices with respect to Renewable Energy Systems (RES) and electrification. Given global
tensions and the skyrocketing demand for critical materials, IRENA could convene
members from more fragmented fora to strategise more centrally and transparently
about best practices to avoid a scramble for materials and supply-chain bottlenecks
moving forward.

Key areas that could help build trust and multilateral cooperation include the detailed
mapping of established mines for rare earths and other critical materials and their expan-
sion capacity, the names of mining companies and the consortia operating them, as well
as accurate assessments of the economics of new exploration. IRENA could also help to
design strategies on how to build alternative but inclusive supply chains that are not
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dominated by geopolitical imperatives. It could also encourage and support the agency of
developing nations where many of the mines are located, so that they are able to both
share and protect their strategic reserves. Digitisation of supply chains, data analysis
and Artificial Intelligence (AI) also offer opportunities to better analyse markets and
identify vulnerabilities as well as opportunities. Finally, it could work on a protocol on
material supply security for green technology, perhaps drawing on the example of
ERMA (Ali et al. 2022). These cooperative strategies would enrich the roster of other
policy tools, such as stockpiling – although this practice drives up prices and demand
in the short term and creates market volatility in the medium term – and market trans-
parency for the materials themselves.

Conclusion

The world is clearly at an inflection point. As interdependence becomes thought of
as a liability rather than an asset, decoupling, renationalisation and reshoring narra-
tives are being offered as paths forward given the level of geopolitical contention.
This need not become an inevitable outcome for the global order. Moreover, it
must not, because breaking ties of interdependence jeopardises the urgently needed
decarbonisation and digitalisation transition that constitutes an important part of
our response to the climate emergency. There is only a very narrow window to con-
struct new sustainable infrastructure and to deploy green technology and this is
quickly closing.

At the moment, the EU offers a distinct and concrete blueprint that steadfastly pro-
motes the development of the global economy without capitulating to a realist bipolar
logic of division, even while some member states have become more openly and
vocally critical of China. The EU has the record, temperament, regulatory and econ-
omic power, and standard-bearing expertise that make it an ideal candidate to facili-
tate constructive negotiations on the greening of the global economy that will also
help protect and restore biodiversity, strengthen global governance and ESG stan-
dards, and help ensure that the green transition is inclusive and equitable for the
developing world. Moreover, the EU can constructively engage with the PRC at a
time when even its climate collaboration with the US, severed in August 2022 and
restarted in November 2022, remains on shaky ground while also ensuring that the
Transatlantic Alliance remains a key driver and benchmark for climate leadership.
While building resilience and defending its norms and values, the EU is resolved to
achieve the goals of its Green Deal and work with its partners, through multilateral
fora that include the developing world, in an effort to ensure that this new industrial
transition does not become the starting pistol for geopolitically engineered supply
chains and a scramble for resources.
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