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Batteries as objects of multiple tensions

Batteries are everywhere

Batteries play an ever more important role in our everyday lives. From the tiny batteries
powering hearing aids and pacemakers to the batteries contained in our smartphones and
laptops to those propelling electric scooters, bikes, and vehicles, to the large storage batteries
that are (to be) used not only in data centres but also to balance renewable energy grids. They
both enable individuals to live better lives and form the material backbone of our
(knowledge, green, financial, gig, attention) economies, as well as current technological
(r)evolutions in transportation, energy, and artificial intelligence. At almost any scale of
industrialised societies today, batteries have some incremental function. One could say that
they provide flexibility in how our current — and most likely future — societies are powered.

Against the backdrop of the accelerating climate crisis, batteries offer an almost mystical
promise when seen as an important technological pillar to mitigate greenhouse gas (GHG)
emissions. One need look no further than the European Union’s European Green Deal (EGD)
with the intent to “transform the EU into a fair and prosperous society, with a modern,
resource-efficient and competitive economy where there are no net emissions of [GHGs] in
2050, and where economic growth is decoupled from resource use”.! Here, batteries, or rather
the large-scale production of electric vehicles (EVs) and storage batteries and securing the
needed raw materials, have become strategically important to reach this overarching goal.?
Currently, global production capacities are mainly located in China (76%), with the United
States (7%), the EU (7%) and South Korea (5%) seeking to catch up.> When it comes to the
raw materials needed to build these batteries, Europe is highly reliant on imports, with
suppliers concentrated in a small number of countries, which heightens the associated risks.*

The increased importance of batteries provokes tensions both geo- and socio-politically, as
well as ecologically, connected to different environmental objectives such as climate
mitigation and an unpolluted local environment.” This essay aims to point to some of these
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tensions— particularly in the context of “Europe™ or the EU. By highlighting some of these
tense interactions, I seek to emphasise the complexity and interrelatedness, with the
understanding that navigating these challenges requires adaptive, context-sensitive, and
inclusive approaches that consider diverse perspectives.” In the end, seeing these tensions
should help delineate where consequential choices are — and have to be — made by specialists,
politicians, businesses, scientists, workers, and communities.

But how do batteries work?

As batteries represent a material reality, it makes sense to discuss what they consist of and
how they function briefly. Put simply, batteries convert chemical energy into electrical
energy. A battery consists of two electrodes — a positive cathode and a negative anode —
chosen due to their electrochemical properties. These are separated by an electrolyte that
allows for the passage of ions (electrically charged atoms or molecules) between the
electrodes. When a battery is connected to an external circuit, chemical reactions at the anode
release electrons, which flow through that circuit to the cathode, creating an electric current
powering a given device. Meanwhile, ions move between the anode and cathode to balance
the charge.

Batteries can differ significantly in scale and chemical composition. Their application varies
depending on energy density, durability, safety, and (fast) charging capabilities. Furthermore,
battery technology is an evolving field, with new and specialised chemistries being
developed. One common way to differentiate batteries is by whether they can be recharged.

Non-rechargeable primary batteries such as Zinc-Manganese-Dioxide, Zinc—Mercuric Oxide
batteries, or lithium metal batteries are often used in small portable electronics such as toys,
remote controls, or hearing aids. Once a primary battery’s chemical reactants are exhausted, it
no longer produces electrical energy and must be disposed of.®

Secondary batteries are rechargeable, meaning the initial composition of the battery can be
restored by applying direct current voltage. In this case, electrons move from the cathode to
the anode, restoring the chemical energy of a battery while ions flow back through the
electrolyte to balance the charge. In the case of the currently most salient battery, the
Lithium-ion battery, lithium ions move from the cathode — often made of lithium cobalt oxide
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(LiCo0O,) — to the anode during charging, embedding into the anode material — such as
graphite — allowing the battery to store energy for future use.

The Lithium-ion battery is currently the champion of batteries as a multi-purpose technology
used in smartphones, EVs, and stationary storage due to its high energy density.” Other
examples of secondary batteries are the cost-effective and sturdy lead-acid batteries used as
starting-lighting-ignition batteries in cars, stationary (backup) batteries in hospitals or
factories, and traction batteries in forklift trucks or the rare Nickel-Cadmium batteries used in
power tools, now added to the list of banned or highly regulated battery materials in the EU
because they contain toxic Cadmium. A battery technology as old as the Lithium-ion battery
that has recently garnered renewed attention is the Sodium-ion battery, based on the
considerably more abundant element Sodium (gained from salt) and using iron and
manganese electrodes. Although Sodium-ion batteries’ energy density is currently lower than
Lithium-ion batteries, they may present a cheap alternative, as Lithium prices have proven
volatile and lead times for opening new mines may — notwithstanding their environmental
impact — be measured in the decades.'’

From a Battery Directive to a Regulation — balancing economic growth and
sustainability

Batteries are inherently objects of electrical tension due to the voltage they store, but they
also lead us to discuss some of the broader tensions that emerge because they are embedded
in a specific social and political context. It is a rather recent phenomenon that EV and storage
batteries are considered strategic in the EU. In 1991, the EU Member States — pushed by the
environmental movement and certain “green-minded” Member States — adopted a Battery
Directive focussing on limiting the spread of hazardous materials such as Mercury, Cadmium,
and Lead contained in batteries into the environment by either fully prohibiting or curbing the
use of certain materials and mandating the collection of consumer batteries." While this
Directive was revised and got more restrictive over time, its main objective remained to
address negative externalities related to batteries — as products in the European Single Market
— and Member States’ implementation issues.'” The management and disposal of industrial
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storage batteries and EV batteries, if they existed, were the responsibility of their respective
Owners.

During the last decade, a fundamental change in the way batteries are framed has come about.
This shift is best exemplified in the most recent Battery Regulation adopted by the European
Parliament and the Council in 2023."* While it elaborates and widens certain environmental
aspects of the previous Directives, the Regulation seeks to cover the entire lifecycle of a
battery, defining human rights and environmental due diligence standards for sourcing and
production, targets for collection and recycling, as well as procedures for the use of
second-life batteries (e.g., old EV batteries used as stationary storage batteries). Furthermore,
whereas the previous Directive was subject to implementation in each Member State, this
Regulation’s contents are binding for all Member States from day one. In a broader
perspective, the Regulation could provide a blueprint for future circular economy
legislation.'* However, as observers point out, its goal is also for the EU “to obtain a global
competitive advantage, build barriers to entry, and provide incentives to invest in production
capacity for sustainable batteries.” * Of course, what has changed over the past decades is the
development of Lithium-ion batteries, as well as the broader ecological urgency (climate
crisis) and political circumstances.'® Through the Regulation, the EU now seeks to leverage
the size of its Single Market and shape the standards for products being sold in it while
providing the basis for a “European” industry that will be green(er than others’) and therefore
competitive.!” This plays into geopolitical tensions because the EU seeks to leverage its
strengths as it is confronted with competition from Asia, most notably China, which
dominates battery supply chains, and the United States, which has unleashed a range of
measures including massive subsidies (some linked to local content requirements) and luring
investments into battery production away from Europe.'®

The Regulation thus navigates both geopolitical and wider socio-technical tensions as it seeks
to address a core component of a future fossil-free energy system and the linear economic
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model. It also points to the fundamental tension between “the State” and “the Market” and
to what degree the former should take an active role in the latter. It shows how the relative
capacities and governing norms of states — and a “macro-regional state”'® such as the EU —
impact the degree to which “they” can influence such technological developments. An
interesting hint at how political dynamics around batteries have shifted can be seen in the
Commission’s policy formulation process. While previous battery legislation at the European
level was defined mainly by the Directorate-General for the Environment, the proposal for
the new Regulation was co-written by the Directorate-General for the Environment and the
Directorate-General for Internal Market, Industry, Entrepreneurship, and SMEs.”® These
historically opposed departments — one seeking to further environmental protection, the other
pushing liberalisation of the market — being put together to write this piece of legislation is
remarkable. It shows how certain tensions, such as ideological or departmental tensions can
shift in the light of new circumstances, such as the European Green Deal and a new
geopolitical and geoeconomic reality.

These socio-technical tensions are well illustrated by having a look at the processes that led
to the EV’s challenge to the fossil fuel-based automotive-mobility regime.*! The example of
the transformation of the automotive industry is telling because it gives some insights into the
stakes, and it is one of the main industries where batteries are currently used. The sector is a
key pillar of the EU economy, making up 7% of its GDP and “providing direct and indirect
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jobs to 13.8 million people, which equals 6.1% of total EU employment”.
Europe and the electric car — a tense relationship?

It may come as a surprise to some that the first EVs were developed at the turn of the 20
century, at the same time as the internal combustion engine (ICE). However, EVs remained a
niche innovation for a long time, with the battery chemistries of early models unable to
compete with the reliability and range of the ICE.” The “range anxiety” evoked by the often
shorter and sometimes unpredictable radius of the EV persists to this day — although it only
affects long drives and not most car use patterns.”* Certain companies pondered the
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development of more capable batteries during the advent of the environmental movement and
the concurrent oil crises in the 1970s.” These and additional efforts to promote zero-emission
vehicles (ZEVs) through mandates such as in the State of California or state subsidised
research programmes (e.g., in Japan and the United States) in the 1990s soon fizzled out and
failed to bear fruit.”® There were also discussions on designing policies such as stricter
emission targets for automotive fleets and funding for research and development and
innovation (R&D&I) to support the development of ZEVs at the European level.”” But the
discourses were mostly drowned out by calls from industry for “technology-neutral” policies,
incremental innovation of the ICE, and promises of self-regulation through voluntary fleet
reduction targets.”

When the niche EV brand “Tesla” released its first EV model called “Roadster” in 2008, the
world’s attention was focused on the Global Financial Crisis that ripped through economies
around the world.”® The aftermath of the crisis, however, did offer an opportunity for a
concerted push towards greener vehicles in Europe. In an effort to lift the then ailing
automotive industry into a greener mode of production, the EU launched the European Green
Cars Initiative (EGCI), stimulating industrial R&D&I efforts into electrification.*® In parallel,
a strategy to support the development of key enabling technologies — which would later
include batteries — was formulated.”’ In both cases, deliberations between the European
Commission, Member States, the European Parliament, and industry representatives laid the
basis for policy — along with external pressure from environmental groups. Although the
post-crisis policies set a direction, it would take until the mid-2010s to more definitely lock in
the EU’s focus on batteries, leading the Commission to rally European industrial actors in the
European Battery Alliance (EBA), an informal stakeholder group representing the interests of
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a nascent European battery industry as well as launch a “strategic action plan on batteries”
defining policy priorities and mapping out investment opportunities.”* This whole process
was characterised by a back-and-forth between actors focussed on economic growth and
competitiveness in a free market and those focussed on transforming the industry in favour of
environmental objectives.

Various interrelated factors contributed to batteries becoming important on the European
agenda. Among them are the EU’s ambitious climate targets in light of the 2015 Paris
Agreement and the automotive industry’s continued inability to reduce fleet emissions,
culminating in the “Dieselgate” scandal that is setting the industry in a negative light.”
Further mounting pressure to develop green industries in Europe became evident as
green-tech know-how and industries moved to or sprang up in Asia. Especially in China, a
mature market for EV batteries was formed by the mid-2010s as a result of its state-backed
industrial strategy to leapfrog the ICE.** As these markets began to mature and Lithium-ion
technologies were optimised, global battery prices fell.” This gave way to a range of policies
both at the European level and in the Member States pushing for stricter emission standards,
even moving towards a (partial) phase-out of the ICE, as well as incentive schemes for buyers
of EVs and for public procurement and infrastructure.*® In the hope of stimulating private
investments in a battery industry located in Europe, the EU has continually loosened its strict
state-aid rules and, in 2014, reinvented a hitherto scarcely used funding vehicle — the
Important Project of Common European Interest — allowing for more public spending in the
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battery sector.’” Additionally, temporary state-aid frameworks invoked due to the COVID-19
pandemic and the consequences of Russia’s war of aggression in Ukraine allowed for
additional public spending.*® Despite enabling a significant amount of investments into the
European battery sector, the current modus operandi has some drawbacks, laying bare
another set of tensions. Apart from criticism by the European Court of Auditors that the
Commission is inadequately monitoring investment streams, the fact that most investments
are made by the EU’s three largest economies (Germany, France, and Italy) may contribute to
some long-term intra-European inequalities or fragmentation, despite funding such as the Just
Transition Fund, which seeks to attenuate regions hit by the energy transition, and as
countries such as Hungary continue to attract investments from outside the EU.** An
additional question that remains to be settled is whether and how the public will benefit if
subsidies lead to excessive profits. While the Important Projects of Common European
Interest contain a claw-back mechanism that should ensure the return of funds, it is unclear
whether Member States would follow through.*

Many socio-political tensions are already visible around the question of public participation
and the “social” aspect of the EU battery project. While the EBA has become a useful forum
for players in the battery industry to voice their opinions to EU and Member State officials
and recently launched its EBA Academy (now Skills Institute) with the goal of training, up-
and reskilling 800’000 workers by 2025 (67°000 trained as of May 2024), NGOs have
criticised it as “as a new form of corporate capture,” putting industry’s interests over those of
the public and leading to policies “benefiting companies instead of regulating them”.*
Considering the legacy of how environmental and social concerns and perseverance to “the
free market” have been balanced by the industry in the past, it will be interesting to see how

these tensions will be manoeuvred this time around.

Social tensions become apparent as unions from Germany to Sweden have locked horns with
EV giants such as Tesla over unfair and unsafe working conditions. Observers of
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developments in countries such as Hungary note that “the production of electric cars is
leading to a foxconnisation of the automotive industry, where the share of unskilled jobs is
high, wages are low, and employment is highly flexible” (italics added).** While the Battery
Regulation provides a framework for the nascent battery industry, key policy areas such as
social policy remain in the hands of Member States and will mostly have to be negotiated at
the national level.

Furthermore, the tension between the national and transnational within this transition emerges
in the question of what constitutes a “European” battery industry. As 56% of production is
currently done by subsidiaries of non-EU-based companies, it becomes more difficult to
assess who wins and who loses out, which is an ironic twist to previous patterns of
(Western/-European) globalisation.*

As much of the production capacity will still have to be built in the coming years, it remains
to be seen whether Europe will reach its ambitious targets for battery production and, in turn,
its GHG mitigation goals. Stagnating demand for EVs and the uncertain future of the EGD
under the new EU legislature.* However, it seems clear that as this new industry seeks to
gain a foothold in an increasingly hostile (political) climate, socio-political tensions are set to
grow with Europe’s future economic and ecological welfare on the line.

There’s still only one planet.

As if it were not difficult enough to achieve the green transition in the first place, one should
keep in mind that resources are limited, and we (currently) only have one planet. The current
battery boom creates a flurry of ecological tensions across global supply chains. Just one
example: demand for lithium is projected to rise by 1500% by 2050, meaning more than a
threefold increase in current production capacities.” While it may be possible to extract the
resources necessary to achieve this transition, the question remains: How and at what cost?
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Currently, most of the raw materials needed are located in the Global South, while demand is
driven by countries in the Global North, risking the replication of colonial patterns of
extraction and environmental degradation.*® While the Battery Regulation’s human rights and
environmental standards are the first step in shaping companies’ conduct across their supply
chains — seeking to bridge the sometimes scarce environmental and social protections — its
impact remains to be seen.

Lithium mining, for example, currently uses high amounts of water and chemicals and is
energy-intensive, leading to GHG emissions (although the latter depends on the energy
source used), with effects on the environment and raising concerns among local and
Indigenous populations and wildlife.*” A similar issue comes up after a battery has lived out
its life and needs to be recycled, which can be a similarly hazardous process.*” This stands in
tension with the positive benefits that are sought from batteries, be it storage for renewables
and a replacement for fossil fuel cars, hopefully leading to low-emission societies in general.
As fears of economic dependence and competitiveness — or efforts towards more resilience —
are bringing mining, production, and recycling back to Europe, these questions will become
even more salient in the coming years.

While technological developments along the battery supply chain may be able to address
some concerns and, hopefully, less resource-intensive batteries will be developed, the
tensions, both social and environmental, will likely remain. This will require differentiated
and transparent dialogue between the actors involved in negotiating these transitions, giving
people the opportunity to have their voices heard and understand the impact on local
conditions. Batteries do not represent a silver bullet to our current multiple planetary crises,
and simply replacing old practices of extraction with new ones will only cause more
problems in the long term if energy demand continues to grow, and with that, the need for the
supporting infrastructure — including batteries.* Batteries will play an important part in our
future societies, but they will need to be integrated into a system that takes into account
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142-44.
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tSO

creating meaningful processes for both people and the planet.”” Because a traffic jam with

electric cars is still a traffic jam.

b = 55" R e = y)
lustration 1: Meme posted by Taras Grescoe (@grescoe) on X
(https://x.com/grescoe/status/1359146260524056577).

0 Eg Kate Raworth, Doughnut Economics: Seven Ways to Think like a 21st-Century Economist (United

Kingdom: Penguin Books, 2022).


https://x.com/grescoe/status/1359146260524056577
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