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A Change of Climate 
At last week’s World Economic Forum, the head 
of the International Energy Agency (IEA), Fatih Bi-
rol, said that the main driver for the energy tran-
sition was now ‘energy security’, rather than cli-
mate change.1 Energy security, indeed, has risen 
to the top of political agendas since the war in 
Ukraine and Russia directing its ‘gas weapon’ to 
the EU. One lesson learned from the conflict is 
how exposed the EU was to Russian energy sabo-
tage in any shape or form.2  

As a consequence, one of the main pillars of the 
REPowerEU plan is now to accelerate the clean 
energy transition. The plan is thus squarely em-
bedded within a logic of optimising energy secu-
rity. For example, the word ‘security’ is men-
tioned 23 times in the REPowerEU communica-
tion of May 2022, while the word ‘climate’ is only 
mentioned 11 times.3  

This, of course, begs the question to what extent 
an EU energy system dominated by renewables 
and low-carbon technologies is that much more 
‘secure’ than a fossil fuels-based one. Sure, we 
would be less exposed to geopolitical adversaries 
for our oil and gas supplies (because we would 
simply need less of them) yet the transition could, 

 
 

a Often also referred to as ‘critical (raw) materials’, especially in EU institutions terminology. These terms will be 
used interchangeably.  

for example, just as easily create new dependen-
cies for so-called critical mineralsa. These rare 
earth elements and metals, such as lithium, co-
balt, and copper,  are crucial to manufacturing the 
low-carbon technologies that form the backbone 
of the transition.  

And it is not just about the extraction of those 
minerals. They are part of global clean tech supply 
chains that also include refinement, processing, 
as well as eventual technology manufacturing. In 
all steps along these supply chains, a handful of 
countries may become dominant—and in some 
that is already the case. The impending competi-
tion for control over these supply chains is fast 
turning into a global clean tech race, where old 
geopolitical allies are pitted against each other.  

This paper therefore takes a deep dive into the 
question of EU (clean) energy security while it 
seeks to accelerate the energy transition. The 
goal is not only to look at potential ‘upstream’ is-
sues around control over mining minerals, but to 
take a holistic approach to understand the dy-
namics of clean energy supply chains as a whole 
and how clean energy security issues compare to 
fossil fuel security. 

The Global Energy Crisis | January 2023 

GIES OCCASIONAL PAPER 



A Place of Greater Safety? The EU’s Clean Energy Security During the Clean Tech Race  Page | 2 

China’s Clean Supply Chain Dominance 
The first time the issue of critical minerals came 
to the broader public’s attention was probably in 
the early 2010s.4 In the aftermath of a collision 
between a Chinese trawler and the Japanese 
coast guard in the East China Sea in September 
2010, China purportedly issued an embargo on 
the exports to Japan of rare earth elements 
(REEs); a group of 17 minerals primarily used in 
magnets that are essential for the production of, 
amongst others, wind turbines. In reality, how-
ever, China had already decided to scale back 
overall REE export prior to the incident in 2009, 
due to increased domestic demand. Immediately 
after export reductions, prices spiked by more 
than 10 times for many REEs.5 At the time of the 
incident, China mined practically all REEs on the 
planet (97%). It prompted concern about these 
global supplies and led to efforts to reopen or de-
velop new mines and to scale up REE recycling. By 
2021 China’s share of global REE production had 
dropped to 60%.6 

Two things stand out in this story, both of which 
are important to better grasp the clean energy se-
curity challenges the EU is facing. First, China had 
quietly but rapidly become the main producer of 
REEs, when, until the mid-1990s, the United 
States, was the world’s major producer. Figure 1 
shows that, by now, China has come to dominate 
a number of these minerals’ supply chains, not 
just REEs.  

Second, China’s dominance of mineral supply 
chains is not necessarily situated ‘upstream’ (at 
the extraction/mining level). Therefore, it is not 
just a matter of dumb geological luck but rather 
the result of effective industrial policy and careful 
planning. Consider China’s share of global REE 
production. As noted, it dropped from 97% to 
60% over the years, yet its presence in the down-
stream operations—from processing to metals 
production to magnet-making—has continued 
apace, with the country holding some 90% mar-
ket share across the value chain in 2019.

Figure 1: Concentration of selected critical mineral supply chains and fossil fuels by share of the top three pro-
ducing countries in 20197 

Perhaps most shockingly, figure 1 shows that the 
control over the extraction and processing of 
some of these critical minerals is actually much 
more concentrated than for fossil fuels.  

Moreover, the list of EU member states in figure 
1 is limited, which highlights their exposure to 
emerging clean energy security challenges. Be-
tween now and 2040, overall demand for these 

minerals could go up at least sixfold in the IEA’s 
Net Zero by 2050 Scenario, with lithium demand 
multiplying by a factor of 42, followed by cobalt 
(x21), nickel (x19), and REEs (x7).8  

Figure 2 shows that further downstream, in wind, 
batteries, solar, electrolysers and heat pumps, 
the three largest producer countries account for 
close to three-quarters or more of manufacturing 
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capacity for each technology – with China domi-
nant in all of them. In electric vehicle (EV) 

batteries alone, China currently holds 75% of 
global production capacity.  

Figure 2: Share of global production concentration of selected minerals and technologies9 

Recent history has taught the EU not to put all 
eggs in one basket, may it be for fossil fuels or 
critical minerals. After all, in the case of (in)volun-
tary disruptions, one risks paying a hefty price. 
Fortunately for the EU and China’s other major 
geopolitical competitor, the United States, this 
supply chain dominance is not given and can be 
reversed. But how will the EU succeed in revers-
ing these trends its facing?  

How the EU wants to ensure clean energy se-
curity 
The EU had been working on the issue of clean 
energy security prior to the war in Ukraine. For 

example, since 2011, as part of its Raw Materials 
Initiative, the European Commission publishes a 
list, every three years of critical raw materials 
(primarily) used in clean technologies. The first 
list only contained 14 such materials, by 2020 the 
list had grown to 30.10 Figure 3 shows the biggest 
minerals suppliers to the EU. Simultaneously with 
the launch of the 2020 list , the EU launched a Eu-
ropean Raw Materials Alliance (ERMA) that in-
cludes industry stakeholders, trade unions, and 
civil society.11 The goal is to secure access to crit-
ical and strategic minerals, advanced materials, 
and processing know-how for clean industries. 
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Figure 3: Share of mineral supplies to the EU12 

In 2017, the EU also established a European Bat-
tery Alliance (EBA) including EU countries, indus-
try, and the scientific community. The aim of the 
alliance is to develop an innovative, competitive 
and sustainable battery supply chain in Europe. 
For example, the EBA should enable up to 80% of 
Europe’s lithium demand being supplied from Eu-
ropean sources by 2025.13 A daunting task given 
that in 2020, 78% of its lithium was imported from 
Chile.  

Under the REPowerEU plan, the Commission is 
preparing to secure (diversity of) critical mineral 
suppliers. The objective is to strengthen the Euro-
pean supply chain through the identification of 
mineral resources and of critical raw materials 
projects in the European strategic interest, all the 
while ensuring high levels of environmental pro-
tection. Indeed, in the past, the EU has been all 
too eager to outsource mineral mining to third 
countries where environmental and labour legis-
lation is far less strict and there is less opportunity 
for the public to oppose mining projects.14  

The key will be to integrate these, and other, sep-
arate packages into a comprehensive European 
green industrial strategy. The necessity of which 
has grown exponentially due to unprecedented 

policy decisions by what were previously consid-
ered geopolitical allies.  

New Geopolitical Realities 
The United States’ USD 370 billion Inflation Re-
duction Act (IRA), President Biden’s signature cli-
mate legislation package that was signed into law 
last year, offers massive subsidies and tax credits 
to companies investing in clean energy technolo-
gies such as batteries, EVs, solar panels and wind 
turbines – as long as the products and parts they 
manufacture are made domestically.15 

The IRA should not only be seen as a climate pack-
age but as integral to the country’s national secu-
rity strategy, primarily to minimise its exposure to 
China in certain strategic sectors. It has thus 
opened up a new era in geopolitics, one of a 
global clean tech race, in which old allies are rap-
idly becoming, if not foes, then at least competi-
tors. Indeed, the United States risk luring EU-
based companies away from a continent that is 
actively seeking to re-position itself in global 
clean tech supply chains.  

In response, the Commission has already pro-
posed a targeted and temporary relaxation of 
state aid rules and a common fund to protect the 
bloc’s clean tech industry.16 It has also floated the 
idea of a ‘European Clean tech Act’ to provide 
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funds to the industry. Member states are now 
due to discuss the IRA at a European Council in 
February. Our very own Belgian Prime Minister, 
Alexander De Croo, has also said that, “They are 
calling firms, in a very aggressive way, to say don’t 
invest in Europe, we have something better.”17 
Although consensus is growing that action is 
needed, the bloc remains divided on the exact re-
sponse. 

The EU also needs to consider that other coun-
tries are now emerging as frontrunners in this 
clean tech race, and they are not afraid of assert-
ing their new-found geopolitical self-confidence. 
In October 2022, it was reported that Indonesia, 
the world’s largest nickel producer2, was consid-
ering the establishment of an OPEC-like cartel for 
nickel and other key battery metals. The ‘lithium 
triangle’ of Chile, Argentina and Bolivia has previ-
ously floated the idea of a similar group to man-
age global supply and pricing of the (EV) battery 
metal.18 In such a geopolitical context, re-shoring 
lithium mining under the EBA could be an im-
portant step to increase the EU’s clean energy se-
curity.  

The differences between mineral and fossil 
fuel security 
All in all, despite the important risks associated 
with an increased dependence on critical miner-
als as well as the many similarities with fossil fuel 
(primarily oil and gas) security concerns, it is cru-
cial to consider their differences. The security 
concerns over the impact of, for example, oil and 
gas supply disruptions, import dependence, and 
price hikes are different when discussing the se-
curity of minerals. The brief comparison below 
between oil and mineral security highlights these 
important differences.  

A first difference is the impact of supply disrup-
tions, both in terms of magnitude and the af-
fected actors. In energy, minerals are used as in-
put for devices and infrastructure, while oil is 
mostly combusted on a continuous basis (an 

 
 

2 Nickel is primarily used for corrosion resistance in industrial alloys and in lithium-ion batteries for EVs. Indone-
sia is responsible for 38% of refined nickel supply and holds a quarter of the world’s reserves.  

exception would be the oil that is used as petro-
chemical feedstock). When a supply crisis hits, 
consumers and households driving gasoline cars 
and diesel trucks are immediately faced with 
price increases and affected for as long as prices 
remain high.   

By contrast, EV drivers’ daily lives are not affected 
at all. Electric vehicle manufacturers on the other 
hand do feel the consequences as they need lith-
ium, cobalt and nickel to build EVs, while prospec-
tive buyers might also face higher prices. This 
could indeed slow EV uptake and extend depend-
ence on conventional ICE (Internal Combustion 
Engine) vehicles but it can just as easily spark fur-
ther technological innovation that help decrease 
materials intensity of battery backs, and thus 
costs.  

Second, and this is a very simple one, oil can only 
be burned once. At the end of the infrastructure 
or device life cycle, minerals that form part of an 
EV battery can be recycled and re-used, thereby 
increasing the security of availability of these ma-
terials.  The Commission’s March 2020 Circular 
Economy Action Plan is one of the main building 
blocks of the European Green Deal and should 
support efforts by the EBA to increase battery re-
cycling.  Promoting re-use and the circular econ-
omy, under the EU Green Deal, can be a means of 
creating greater resilience in supply chains. 

Third, oil is difficult to replace rapidly when sud-
den prices hikes or supply disruptions occur. Min-
erals, on the contrary, are easier and faster to 
substitute. For example, although copper has the 
highest conductivity, when prices rose in the past, 
manufacturers sought to replace it with alumin-
ium to curb rising costs. Moreover, continuous 
technological developments, will also reduce reli-
ance on and demand for scarce minerals. For ex-
ample, cobalt-free batteries are being developed, 
while copper, used in electric cabling because of 
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its unparalleled conductivity3, could be replaced 
by much lighter (yet less conductive) alumin-
ium.19 

Fourth, oil is a single commodity (notwithstand-
ing its different grades), traded in a large and liq-
uid global market. By contrast, many minerals are 
needed in the energy transition with each its own 
complexities and supply dynamics. They also have 
long and opaque supply chains. As opposed to oil, 
stockpiling minerals is simply insufficient to ad-
dress the resulting more complex security chal-
lenges. Supply chains in their entirety should 
therefore be considered when designing security-
minded  supply strategies.  

Concluding remarks 
Driven by a realisation that its energy security was 
at stake, and even the political and economic sta-
bility of the bloc as a whole, the EU has been mov-
ing fast to become independent from Russian fos-
sil fuels and to accelerate the energy transition. 
This paper has highlighted, however, that the 
transition to a renewables-based energy system 
does not automatically ensure energy security.  

The EU is well aware that it needs to avoid the 
same mistakes that, in the past, have left it 

exposed to various forms of supply disruption 
from chokepoints, cartels, natural disasters, and 
geopolitics. It has launched a number of im-
portant legislative and policy initiatives (even 
prior to the war in Ukraine) to counter others be-
coming dominant and to improve its own strate-
gic position in clean energy supply chains. Yet, as 
a clean tech race seems to be shaping up, the EU 
should be conscious that its clean energy inter-
ests do not necessarily align with those of its old 
allies.  

A truly energy independent EU is impossible. It is 
simply not realistic to try to compete across all 
parts of clean energy supply chains. But with the 
right strategy and incentives for re-shoring of crit-
ical parts of these supply chains, the EU, through 
the energy transition could become a place of 
greater safety. 
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