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Assessing the Compatibility of
Vehicle Electrification With the
EU’s Circular Economy
Objective

Audrey Danthinne* & Michael Picard**

The electrification of vehicles and the transition to a
circular economy (CE) are important aspects of the
EU’s strategy to become climate neutral by 2050.
However, the compatibility between these two objec-
tives is questionable. Indeed, the lithium-ion batteries
(LIBs) used in most electric vehicles (EVs) are cur-
rently difficult to recycle due to economic and prac-
tical challenges. This recycling problem increases the
risk that end-of-life LIBs end up in landfills. If so, the
CE would be severely punctured. Our study analyses
how this potential inconsistency is addressed at the
EU level by focusing on three EU legal instruments, i.
e., the current and proposed regulatory framework for
batteries and waste batteries, the End-of-Life Vehicles
(ELV) Directive and the new Taxonomy Regulation.
It observes that while the EU stands out in imposing
sustainability requirements on the battery and vehicle
industries, several shortcomings remain, such as the
lack of specific legal provisions for LIBs, inappropri-
ate targets and weak extended producer responsibility
(EPR), which undermine the credibility of vehicle
electrification as a climate change mitigation strategy
in the EU.

Keywords: Vehicle Electrification, Circular Economy,
Lithium-ion Batteries, Recycling, European Union,
Zero-emission, Waste Batteries, Electric Vehicles, Cli-
mate Change Mitigation, Sustainability

I. Introduction

In an effort to meet the temperature goal of the 2015 Paris
Agreement,1 many states have pledged to move away
from fossil fuels towards zero-emission economies.2 The
legal force, scope and timeframe of these pledges vary
from state to state,3 but the transport sector, and more
specifically the electrification of vehicles, feature promi-
nently in most national zero-emission action plans.4 The
global call for vehicle electrification garners an increased
interest in lithium, which is the material used to produce
the lithium-ion batteries (LIBs) employed in most electric
vehicles (EVs).5 In the EU, where the number of newly

registered EVs increased by 5.3% in 2020 compared to
2010,6 it has been estimated that the need for lithium will
increase by eighteen times by 2030, and by almost sixty
times by 2050, compared to the current supply to the
whole EU economy.7 While EVs are generally considered
a more sustainable alternative to fossil fuel-powered
engines,8 the deployment of LIBs raises significant envir-
onmental concerns, notably in terms of waste
management.9 At present, the rate of recycled LIBs is
marginal.10 For example, in Australia, only 2% of its
3.300 tons of lithium-ion waste was recycled in 201811

* Recently completed an LLM in Global Environment and Cli-
mate Change Law at the University of Edinburgh and is currently
an intern with the UN Environment Programme New York Office
under the supervision of the Senior Program Officer for Inter-
governmental Affairs. Email: audreydanthinne@hotmail.com.
** A lecturer in International Environmental Law at the Uni-
versity of Edinburgh. Email: m.picard@ed.ac.uk.
1 UNFCCC, Decision 1/CP.21 Adoption of the Paris Agreement,
FCCC/CP/2015/10/Add.1 (2016), Annex, Art. 2(1)(a).
2 UNFCCC, Decision-/CP.26 Glasgow Climate Pact, Advance
unedited version (2021), para. 20; Takuma Watari et al., Inte-
grating Circular Economy Strategies With Low-Carbon Scenar-
ios: Lithium Use in Electric Vehicles, 53 Envtl. Sci. & Tech.
11657 (2019).
3 Haleh Moghaddasi, Charles Culp & Jorge Vanegas, Net Zero
Energy Communities: Integrated Power System, Building and
Transport Sectors, 14 Energies 7065, 7066 (2021).
4 See e.g., UK Department for Environment, Food & Rural
Affairs and The Rt Hon Michael Gove MP, A Green Future:
Our 25 Year Plan to Improve the Environment 98 (2018); Plan
national intégré Energie Climat Belge 2021-2030, 63 (2019);
Sweden’s Integrated National Energy and Climate Plan 50
(2020); Climate Action Plan 2050: Principles and Goals of
the German Government’s Climate Policy 52 (2016).
5 Li-Feng Zhou et al., The Current Process for the Recycling of
Spent Lithium Ion Batteries, 8 Frontiers Chemistry 1 (2020); Oliver
Hailes, Lithium in International Law: Trade, Investment, and the
Pursuit of Supply Chain Justice, 25 J. Int’l Econ. L. 148, 151 (2022).
6 Statistics for the European Green Deal, https://ec.europa.eu/
eurostat/cache/egd-statistics/ (accessed 15 Jul. 2022).
7 European Parliamentary Research Service (EPRS), New EU
Regulatory Framework for Batteries: Setting Sustainability
Requirements, PE 689.337, 3 (4 Mar. 2022).
8 James Kliesch, Why Electric Cars Are Cleaner, Mother Earth
News (2011), https://www.motherearthnews.com/green-trans-
portation/green-vehicles/electric-cars-zm0z11zsto (accessed 10
Aug. 2022).
9 Philip Fliegel, Marco Göllrich, Maximilien Koepp, Arthur
Schweitzer, Martin Bruckner & Stefan Giljum, The Lithium
Dilemma. Unveiling the Displaced Costs of Going Green, 14
Fineprint Brief 1, 2 (2021).
10 Carlito Baltazar Tabelin et al., Towards a Low-Carbon Society: A
Review of Lithium Resource Availability, Challenges and Innova-
tions in Mining, Extraction and Recycling, and Future Perspectives,
163 Min. Eng’g 106743, 106754–106755 (2021).
11 Amit Katwala, The Spiralling Environmental Cost of Our
Lithium Battery Addiction, Wired (2018), https://www.wired.co.
uk/article/lithium-batteries-environment-impact (accessed 18
May 2022).
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and only about 5% of LIBs are currently recycled in the
US.12 The low recycling rate of LIBs is due to economic
and processing challenges,13 and to the relatively recent
nature of the push for vehicle electrification, which means
that the volumes of discarded LIBs are not yet sufficient
for large-scale recycling to be economically viable.14 As a
result, no systematic recycling system exists yet.15 This
recycling issue aggravates the global overproduction of
waste and runs counter to the concept and objectives of
the circular economy (CE), according to which sustain-
able production and consumption, as well as maximum
recycling and resource recovery, must be stimulated in
order to limit waste incineration and landfilling.16 In the
EU, more than 2.1 billion tons of total waste were gener-
ated in 2020, of which more than 1.6 million tons were
waste batteries.17

The transition to a CE has been described by the
European Commission as an ‘irreversible, global mega
trend’18 and is one of the fundamental changes required
in the European Green Deal.19 At the same time, the
Commission is calling for an increased production and
use of EVs in the EU20 in order to achieve a zero-
emission passenger and freight transport system by
2050.21 In light of the concerns outlined above, the
compatibility between these two objectives seems
doubtful.22 The promise of ‘consuming green’ associated
with the promotion of EVs in EU laws and policies
echoes Bonadiman’s argument that law is not just a set
of intellectual answers to pragmatic and theoretical pro-
blems, but also a profession of faith, associated with
promises, ‘turning ( … ) law into a prophecy of
redemption’.23 However, to be truly redemptive, these
promises must be based on regulatory coherence. The
aim of this study is therefore to consider whether the EU,
beyond its promise of a ‘green’ economy, also addresses
the current discordance between the low recycling rate
of LIBs and the CE concept of zero waste production. In
particular, this article analyses whether the EU’s promo-
tion of vehicle electrification as a climate change miti-
gation strategy is compatible with its CE objective. This
compatibility assessment will then allow us to evaluate
the credibility of vehicle electrification as a climate
change mitigation strategy in the EU.

The transport sector is a major source of greenhouse
gas (GHG) emissions.24 It is therefore essential to
assess the sustainability of transport electrification,
and in particular the electrification of road transport
as it is responsible for more than half of all transport-
related emissions.25 Are the EU legal instruments
applicable to the recycling of LIBs in conformity with
the sustainability agenda? To answer this question, par-
ticular attention will be given to the current and pro-
posed EU regulatory framework for batteries and waste
batteries, the EU Directive on end-of-life vehicles
(ELV) and the new EU Taxonomy Regulation.26 It is
important to focus on the EU jurisdiction, since Europe
claims to be a major player in the fight against climate
change and was in 2020 the region with the second
largest fleet of EVs.27 Section 2 starts by briefly

12 Jacob Wallace, Wave of Investment Just the Beginning for EV
Battery Recycling, WasteDive (2021), https://www.wastedive.
com/news/lithium-ion-battery-recycling-ev-li-cycle-retriev/
608778/ (accessed 10 Aug. 2022).
13 Tabelin et al., supra n. 10, at 106754–106755.
14 Zhou et al., supra n. 5, at 1; Louis Dawson, Jyoti Ahuja &
Robert Lee, Steering Extended Producer Responsibility for
Electric Vehicle Batteries, 23 Envtl. L. Rev. 128, 131 (2021).
15 Ibid.
16 Atiq Uz Zaman, A Comprehensive Review of the Develop-
ment of Zero Waste Management: Lessons Learned and Guide-
lines, 91 J. Cleaner Production 12 (2015).
17 Eurostat, Generation of Waste by Waste Category, Hazar-
dousness and NACE Rev. 2 Activity (31 May 2022), https://ec.
europa.eu/eurostat/databrowser/view/env_wasgen/default/table?
lang=en (accessed 25 Sep. 2022).
18 Report from the Commission to the European Parliament, the
Council, the European Economic and Social Committee and the
Committee of the Regions on the implementation of the Circu-
lar Economy Action Plan, Brussels, 4 Mar. 2019, COM(2019)
190 final, at 10.
19 Communication from the Commission to the European Par-
liament, the European Council, the Council, the European Eco-
nomic and Social Committee and the Committee of the Regions,
The European Green Deal, Brussels, 11 Dec. 2019, COM(2019)
640 final, para. 2.1.3; Martin Calisto Friant, Walter J. V. Ver-
meulen & Roberta Salomone, Analysing European Union Cir-
cular Economy Policies: Words Versus Actions, 27 Sust.
Production & Consumption 337 (2021).
20 See for instance Communication from the Commission to the
European Parliament, the Council, the European Economic and
Social Committee and the Committee of the Regions, A Eur-
opean Strategy for Low-Emission Mobility, Brussels, 20 Jul.
2016, COM(2016) 501 final; Communication from the Com-
mission to the European Parliament, the European Council, the
Council, the European Economic and Social Committee, the
Committee of the Regions and the European Investment Bank,
A Clean Planet for All: A European Strategic Long-Term Vision
for a Prosperous, Modern, Competitive and Climate Neutral
Economy, Brussels, 28 Nov. 2018, COM(2018) 773 final, at 8.
21 Nathalie Ortar & Marianne Ryghaug, Should All Cars Be
Electric by 2025? The Electric Car Debate in Europe, 11
Sustainability 1868, 1869 (2019).
22 See the notion of Successive, Parallel and Contradictory Com-
mitments, in A Landscape of Contemporary Theories of Interna-
tional Law 597 (Emmanuel Roucounas ed., BRILL 2019).
23 Luca Bonadiman, Faith, in Concepts of International Law
297, 300 and 314 (Jean d’Aspremont & Sahib Singh eds,
Edward Elgar Publishing 2019).
24 The European Green Deal, supra n. 19, para. 2.1.5.
25 Runsen Zhang & Shinichiro Fujimori, The Role of Transport
Electrification in Global Climate Change Mitigation Scenarios,
15 Envtl. Res. Ltr. 034019, 034019 (2020).
26 See e.g., Directive 2008/98/EC of the European Parliament and of
the Council of 19 Nov. 2008 on waste and repealing certain Direc-
tives (Text with EEA relevance), OJ L 312, 22 Nov. 2008; and
Directive (EU) 2019/1161 of the European Parliament and of the
Council of 20 Jun. 2019 amending Directive 2009/33/EC on the
promotion of clean and energy-efficient road transport vehicles (Text
with EEA relevance), PE/57/2019/REV/2, OJ L 188, 12 Jul. 2019.
27 International Energy Agency, https://www.iea.org/topics/
transport (accessed 15 May 2022).
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presenting the EU’s CE objective in relation to batteries and
transport. Section 3 then assesses the EU legal framework
for vehicle electrification, focusing on three legal instru-
ments and the Extended Producer Responsibility (EPR)
rule. Section 4 reflects on what has been presented earlier
and provides an interim conclusion on the credibility of
vehicle electrification as a climate change mitigation strat-
egy in the EU. Section 5 concludes.

II. EU CE Objective

Moving towards a CE has been one of the EU’s objectives
since 2014, when the Commission published a first com-
munication on this matter.28 In 2015, the Commission
published the EU’s first Circular Economy Action Plan
advocating a more ambitious approach to CE.29 The latter
concept was defined therein as an economy ‘where the
value of products, materials and resources is maintained
in the economy for as long as possible, and the generation
of waste minimized’.30 Although there is no single, static
definition of the concept,31 this definition was adopted in
subsequent policy instruments, with reference to the 2015
action plan as the starting point for the EU’s CE strategy.32

In March 2020, the Commission adopted its latest EU
Circular Economy Action Plan for a cleaner and more
competitive Europe to implement and accelerate the
changes required by the European Green Deal.33 Building
on the measures implemented since 2015, the new plan
focuses on designing sustainable products, empowering
consumers and public buyers and circularizing production
processes to make sustainability the norm and achieve zero
waste.34 Unlike the first action plan, which only refers to
batteries in its annex, this plan foregrounds batteries and
vehicles among the key product value chains.35 Among
others, the plan recommends a new regulatory framework
for batteries by 2020, a revision of the rules on ELV by
2021, and other measures requiring waste reduction by
2021 or 2022.36

Recurring themes such as ‘recycled content’, ‘collec-
tion and recycling rates’, ‘recovery of valuable materials’,
‘recycling efficiency’ and ‘guidance to consumers’ out-
line key elements of the EU’s strategy to increase circu-
larity in the battery and vehicle industries.37 These terms
are also used by Giosuè and others who present the CE
concept as a ‘cradle-to-cradle’ process which, in the con-
text of LIBs, can be summarized in several steps38 echo-
ing the waste hierarchy established by the Waste
Framework Directive, which prioritizes prevention, fol-
lowed by reuse, recycling, other forms of recovery and
finally disposal.39 The idea is to create a continuous
circular lifecycle for LIBs40 in order to reduce energy
consumption and CO2 emissions, save natural resources,
minimize environmental impact, create economic gain,
reduce waste and manage safety issues.41

With particular attention to the actions required by the
new EU Circular Economy Action Plan, this study now
turns to the EU legal instruments applicable to LIBs and
EVs in order to assess whether the EU’s promotion of

vehicle electrification as a climate change mitigation
strategy aligns with its CE objective.

III. EU Legal Framework for Vehicle
Electrification

3.1 EU regulatory framework for batteries and waste
batteries

To date, Directive 2006/66/EC (the Batteries Directive) is
the main legal instrument regulating batteries and waste
batteries in the EU.42 It covers several types of batteries,
including ‘industrial batteries’, i.e., ‘any battery or accu-
mulator designed for exclusively industrial or profes-
sional uses or used in any type of electric vehicle’,43

thus also covering LIBs. The Directive requires Member
States to take the necessary measures to maximize the
separate collection of waste batteries and minimize their
disposal in order to achieve a high level of recycling.44 To
this end, it requires them to ensure that appropriate

28 Communication from the Commission to the European Par-
liament, the Council, the European Economic and Social Com-
mittee and the Committee of the Regions, Towards a Circular
Economy: A Zero Waste Programme for Europe, Brussels, 2 Jul.
2014, COM(2014) 398 final.
29 Communication from the Commission to the European Par-
liament, the Council, the European Economic and Social Com-
mittee and the Committee of the Regions, Closing the
Loop – An EU Action Plan for the Circular Economy, Brussels,
2 Dec. 2015, COM(2015) 614 final; Zora Kovacic, Roger
Strand & Thomas Völker, The Circular Economy in Europe:
Critical Perspectives on Policies and Imaginaries 39 (Routle-
dge 2019).
30 Commission’s Communication, Closing the Loop, supra n.
29, at 2.
31 Kovacic, Strand & Völker, supra n. 29, at 6.
32 Ibid., at 41.
33 Communication from the Commission to the European Par-
liament, the Council, the European Economic and Social Com-
mittee and the Committee of the Regions, A New Circular
Economy Action Plan For a Cleaner and More Competitive
Europe, Brussels, 11 Mar. 2020, COM(2020) 98 final, at 1–2.
34 Ibid.
35 Ibid., at 7–8.
36 Ibid., Annex, 1–2.
37 Ibid., at 7–8.
38 Chiara Giosuè et al., An Exploratory Study of the Policies and
Legislative Perspectives on the End-of-Life of Lithium-Ion Bat-
teries from the Perspective of Producer Obligation, 13 Sustain-
ability 11154, 11157 (2021).
39 Directive 2008/98/EC, supra n. 26, Art. 4(1).
40 Dawson, Ahuja & Lee, supra n. 14, at 133.
41 Giosuè et al., supra n. 38, at 11157.
42 Directive 2006/66/EC of the European Parliament and of the
Council of 6 Sep. 2006 on batteries and accumulators and waste
batteries and accumulators and repealing Directive 91/157/EEC
(Text with EEA relevance), OJ L 266, 26 Sep. 2006, at 1–14.
43 Directive 2006/66/EC (consolidated version), supra n. 42,
Art. 3(6).
44 Ibid., Art. 7.
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collection and recycling schemes for waste batteries are in
place, placing particular emphasis on producers,45 and
that certain minimum collection rates and minimum recy-
cling efficiency targets are met.46

At first glance, the Batteries Directive aligns with the
EU’s CE objective in that it promotes recycling rather
than disposal of waste batteries and imposes minimum
collection and recycling efficiency targets. Nevertheless,
in its 2019 ex-post evaluation and implementation report
on the Directive, the Commission identified a number of
shortcomings, two of which are highlighted here.47 First,
although LIBs fall within the scope of the Directive, they
are not specifically addressed by its provisions but rather
fall under the broader category of ‘industrial batteries’,
which undermines the relevance of the Directive.48

Indeed, to date, EVs are mainly used by private indivi-
duals for private purposes, as opposed to ‘industrial’
use,49 and, as Giosuè and others note, the classification
of LIBs as industrial batteries means that ‘their take-back,
collection, and recycling procedures are regulated as pro-
ducts whose safety issues, market availability, and logistic
frameworks are totally different’.50 In addition, while the
Directive provides specific recycling efficiency targets for
lead-acid and nickel-cadmium batteries, LIBs are
included in the residual category of ‘other waste batteries’
with the lowest recycling efficiency target (50% by aver-
age weight, compared to 65% and 75% by average weight
for the first two types of batteries).51 Finally, the current
Directive does not contain any recycled content target and
does not support the achievement of recycling efficiencies
beyond the minimum requirements.52 While the Batteries
Directive differs from other LIB regulations around the
world in setting minimum targets,53 the Commission
believes that these requirements are not appropriate to
promote a high level of recycling of waste batteries.54

The omission of LIBs and the lack of recycled content
rates means that there is currently no specific obligation
for recycling LIBs and lithium under the Batteries Direc-
tive, and this leads to an increased risk of generating
waste.55 In view of these deficiencies and in line with
the requirement of the new EU Circular Economy Action
Plan, the Commission proposed a new regulatory frame-
work for batteries and waste batteries that would repeal
and replace the current Batteries Directive.56 Among the
changes that the proposed Regulation would bring, EV
batteries would be a specific category, distinct from
industrial batteries.57 In addition, a recycled content
declaration would be required from 2027 for certain
types of batteries, including EV batteries; mandatory
minimum levels of recycled content would be set, includ-
ing 4% of lithium in 2030 and 10% in 2035; specific
targets would be set for LIB recycling efficiencies, i.e.,
65% by average weight by 2025 and 70% by 2030;
specific material recovery targets would be introduced,
including 35% for lithium by the end of 2025 and 70% by
2030, and second-life requirements would be set for
EVs.58 The proposal also includes a due diligence obliga-
tion for economic operators that place rechargeable indus-
trial batteries and EV batteries on the market.59

While the proposal addresses many of the key gaps
identified in 2019, it has generated mixed reactions. Some
have questioned the need to set recycled content targets
now, as this could hold back innovative and fast-moving
industries.60 Others are calling for more ambitious targets,
such as the European Parliament’s Committee on the
Environment, Public Health and Food Safety (ENVI)
which asks for example that the material recovery target
for lithium be raised to 70% by 2026 and 90% in 2030.61

45 Ibid., Arts 8(3) and 12(1).
46 Ibid., Arts 10(2), 12(4) and Annex III Part B.
47 Commission Staff Working Document on the evaluation of
the Directive 2006/66/EC on batteries and accumulators and
waste batteries and accumulators and repealing Directive 91/
157/EEC, Brussels, 9 Apr. 2019, SWD(2019) 1300 final; Report
from the Commission to the European Parliament, the Council,
the European Economic and Social Committee and the Com-
mittee of the Regions on the implementation and the impact on
the environment and the functioning of the internal market of
Directive 2006/66/EC of the European Parliament and of the
Council of 6 Sep. 2006 on batteries and accumulators and waste
batteries and accumulators and repealing Directive 91/157/EEC,
COM/2019/166 final.
48 European Parliamentary Research Service (EPRS), Imple-
mentation Appraisal on the Batteries Directive, PE 654.184,
3–4 (1 Oct. 2020).
49 Dawson, Ahuja & Lee, supra n. 14, at 135 and 139.
50 Giosuè et al., supra n. 38, at 11159.
51 Directive 2006/66/EC (consolidated version), supra n. 42,
Annex III part B.
52 European Parliamentary Research Service (EPRS), supra n.
48, at 3.
53 Kevin M. Winslow, Steven J. Laux & Timothy G. Townsend,
A Review on the Growing Concern and Potential Management
Strategies of Waste Lithium-Ion Batteries, 129 Resources Con-
serv. & Recycling 263, 272 (2018); Tabelin et al., supra n. 10, at
106746.
54 European Parliamentary Research Service (EPRS), supra n.
48, at 4.
55 European Commission, Directorate-General for Environment,
Hartmut Stahl, Georg Mehlhart, Martin Gsell et al., Assessment
of Options to Improve Particular Aspects of the EU Regulatory
Framework on Batteries: Final Report (Publications Office
2021), para. 5.3.2.
56 Proposal for a Regulation of the European Parliament and of
the Council concerning batteries and waste batteries, repealing
Directive 2006/66/EC and amending Regulation (EU) No 2019/
1020 (Text with EEA relevance), Brussels, 10 Dec. 2020, COM
(2020) 798 final, at 2.
57 Ibid., Art. 2(12).
58 European Parliamentary Research Service (EPRS), supra
n. 7, at 6.
59 Ibid.
60 Ibid., at 7.
61 Amendments adopted by the European Parliament on 10 Mar.
2022 on the proposal for a Regulation of the European Parlia-
ment and of the Council concerning batteries and waste bat-
teries, repealing Directive 2006/66/EC and amending
Regulation (EU) 2019/1020 (COM(2020)0798 – C9-0400/
2020 – 2020/0353(COD)), Strasbourg, 10 Mar. 2022, P9_TA
(2022)0077, amendments 487 and 488.
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Dawson and others have a more critical view: they argue
that instead of having recycling efficiency targets based
on the average weight of the battery, they should be based
on specific materials identified as important for recycling
efficiency. Indeed, a large amount of the weight of the
battery is attributable to the casing alone, thus making it
easy to achieve the targets without significant material
recovery and recycling.62 Surprisingly, this view is
already shared by the Commission with regard to the
targets set in the ELV Directive, which are also based
on the weight of the vehicle.63 Why, then, did the Com-
mission propose such a benchmark for batteries, consider-
ing it recognized elsewhere that it is potentially
inadequate for material recovery?

Despite its shortcomings, the Commission’s proposal
could make the EU’s promotion of EVs more consistent
with its CE objective, since it includes higher recycling
targets and requirements. However, the proposal has not
been adopted yet, and while members of the European
Parliament and the Council are generally in favour of
ambitious sustainability targets, some members of the
Council have asked for ‘reasonable deadlines’ to allow
industry to adapt to the proposed stricter targets and
requirements.64 The risk is that long deadlines could
jeopardize the achievement of the EU’s CE objective as
they would allow more waste batteries to be disposed of
in landfills. Moreover, the reform’s success depends on
effective implementation by all Member States, in an
e-waste management sector traditionally marred by
improper labelling, municipal mismanagement and
bureaucratic corruption.65

3.2 EU Directive on ELV
Another key instrument for assessing the promotion of
EVs is EU Directive 2000/53/EC on ELV Directive.66

Although it does not refer to EVs as such, its scope
does not exclude them either,67 and, as mentioned in the
preamble of the Batteries Directive, ‘industrial batteries
and accumulators used in vehicles should meet the
requirements of Directive 2000/53/EC’.68 Since half of
all passenger vehicles sold in the EU are expected to be
electric or hybrid by 2030, the importance of this Direc-
tive for the future of LIB recycling becomes clear.69

The ELV Directive pursues three key objectives: pre-
vent waste from vehicles; reuse, recycle and recover ELV
and their components to reduce waste disposal; and
improve the environmental performance of economic
operators involved in the lifecycle of vehicles.70 The
Directive includes requirements on waste prevention
(reducing hazardous substances in vehicles; smart design
and production processes that facilitate dismantling; reuse
and recovery including recycling; and increasing amount
of recycled materials in vehicles),71 collection of ELV
(establishing collection schemes and facilities,72 transfer-
ring ELV to authorized treatment facilities),73 treatment
of ELV (depollution treatment),74 the reuse, recovery and
recycling of ELV and their components with minimum
targets (by 2015, reuse and recovery of ELV shall
increase to a minimum of 95% by average weight per

vehicle per year, and 85% for reuse and recycling),75 and
the provision of information to facilitate the identification
of components and materials used in vehicles that can be
reused and recovered.76

While the ELV Directive also appears at first glance
to be consistent with the EU’s CE objective, here too the
Commission identified certain shortcomings in a 2021
evaluation.77 For example, while the Commission noted
that ‘[t]he data reported by Member States indicate that
the recovery/reuse and recycling/reuse targets set out in
the ELV Directive have largely been met’,78 it also noted
that no targets were set for the period after 2015,
although this should have been done.79 The Commission
also found that the increased use of electrical and elec-
tronic components in vehicles could make the recovery
and recycling targets difficult to meet in the future, as
the treatment methods for ELV envisaged in the ELV
Directive (i.e., shredding after depollution) are not
appropriate to ensure the separation and recovery of
valuable materials contained in those electric compo-
nents, thus making the recovery and recycling of ELV
more difficult.80 Furthermore, the targets are based on
the weight of the vehicle, which may not be the most
effective way to recover valuable materials, as explained
earlier.81

Although the new EU Circular Economy Action Plan
required a revision of the rules on ELV by 2021, this

62 Dawson, Ahuja & Lee, supra n. 14, at 140.
63 Commission Staff Working Document, Evaluation of Direc-
tive (EC) 2000/53 of 18 September 2000 on End-of-Life Vehi-
cles, Brussels, 15 Mar. 2021, SWD(2021) 60 final, at 72.
64 Council of the European Union, Proposal for a Regulation of
the European Parliament and of the Council Concerning Bat-
teries and Waste Batteries, Repealing Directive 2006/66/EC and
Amending Regulation (EU) No 2019/1020: Progress Report,
Brussels, 7 Dec. 2021, 14568/21, at 4.
65 United Nations University, Discarded Electronics Misman-
aged Within Europe Equals ~10 Times the Volume of E-Waste
Exported, Press release, Bonn (31 Aug. 2015).
66 Directive 2000/53/EC of the European Parliament and of the
Council of 18 Sep. 2000 on end-of life vehicles, OJ L 269, 21
Oct. 2000, at 34–43.
67 Directive 2000/53/EC (consolidated version), supra n. 66,
Art. 3.
68 Directive 2006/66/EC, supra n. 42, preamble recital 30.
69 Commission Staff Working Document, supra n. 63, at 72.
70 Directive 2000/53/EC (consolidated version), supra n. 66,
Art. 1.
71 Ibid., Art. 4(1).
72 Ibid., Art. 5(1).
73 Ibid., Arts. 5(2) and (3).
74 Ibid., Art. 6(3).
75 Ibid., Arts. 7(1) and (2).
76 Ibid., Art. 8(1).
77 Commission Staff Working Document, supra n. 63.
78 Ibid., at 24.
79 Ibid., at 25.
80 Ibid., at 45 and 71.
81 Ibid., at 72.
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revision has not taken place yet.82 The last amendment to
the ELV Directive dates back to 2018, mainly to
strengthen the Commission’s powers.83 A revision in
2021 might have addressed the shortcomings identified
by the Commission in its 2021 evaluation and allowed the
ELV Directive to improve reusability of EV materials to
conform with the EU’s CE objective.

3.3 EU approach to EPR
EPR has been defined as ‘an environmental protection
strategy to reach an environmental objective of a
decreased total environmental impact from a product, by
making the manufacturer of the product responsible for
the entire lifecycle of the product and especially for the
take-back, recycling and final disposal of the product’.84

The concept is promoted in several EU legal instruments
in relation to waste, including in the Batteries Directive
and the ELV Directive. In particular, the Batteries Direc-
tive provides that Member States shall ensure that produ-
cers do not refuse to take back waste industrial batteries
from end-users,85 that they set up treatment and recycling
schemes,86 and that they finance the net costs of collect-
ing, treating and recycling all waste industrial batteries.87

The ELV Directive requires Member States to ensure that
economic operators set up collection schemes for all
ELV88 and that producers provide dismantling informa-
tion for all new vehicles put on the market89 and meet all,
or a significant part of, the costs for the delivery and/or
take back of ELV.90

For Dawson and others, the current Batteries Directive
and the ELV Directive do not provide a sufficiently strong
EPR framework to facilitate a CE for EVs.91 For example,
while the Batteries Directive requires that appropriate col-
lection schemes be set up for waste portable and automotive
batteries, i.e., a proactive obligation with specific collection
targets, it only requires, in the case of waste industrial
batteries (which include LIBs), that producers do not refuse
to take them back, without specific take-back targets.92 As
far as the ELV Directive is concerned, its EPR elements
were considered relevant but rather limited by the Commis-
sion, compared to EPR systems in place in other EU legal
instruments, such as the Waste Framework Directive, where
producers assume greater financial and/or administrative
responsibility for the management of their end-of-life
products.93 Both Directives also allow producers to delegate
part of their financial and/or physical responsibility to a third
party,94 which establishes a regime of collective
responsibility.95 Yet, according to Dawson and others, a
more stringent individual responsibility can better serve
the EU’s CE objective as it provides greater incentives for
producers who bear the recycling costs to design their pro-
ducts in an environmentally friendly way.96 However, the
proposed new Regulation for batteries and waste batteries
also provides that producers should be able to exercise their
EPR collectively, through producer responsibility organiza-
tions acting on their behalf.97

According to Dawson and others, the reason why waste
industrial batteries, and therefore LIBs, are currently sub-
ject to less stringent EPR obligations under the Batteries

Directive is that at the time the Directive was drafted,
EVs were not widely used in the EU and waste portable
batteries were considered the most problematic by the
Commission because of their size and the ease with
which they could be landfilled.98 However, with the
growing number of EVs in the EU, LIBs are now just
as likely to be disposed of in landfills. This could change
with the recognition of EV batteries as a specific category
in the new Regulation for batteries and waste batteries.

3.4 EU Taxonomy Regulation 2020
In order to improve investment in sustainable, and there-
fore more circular, battery production capacity, battery-
related projects, such as vehicle electrification, should
comply with the new EU Taxonomy Regulation.99

According to the latter, an economic activity shall qualify
as environmentally sustainable where (1) it contributes
substantially to at least one of the environmental objec-
tives of the Regulation; (2) it does not significantly harm
any of these objectives; (3) it is carried out in compliance
with certain minimum safeguards; and (4) it complies
with technical screening criteria developed by the Com-
mission under the Regulation.100

82 Commission’s Communication, A New Circular Economy
Action Plan, supra n. 33, Annex, 1.
83 Directive (EU) 2018/849 of the European Parliament and of
the Council of 30 May 2018 amending Directives 2000/53/EC
on end-of-life vehicles, 2006/66/EC on batteries and accumula-
tors and waste batteries and accumulators, and 2012/19/EU on
waste electrical and electronic equipment (Text with EEA rele-
vance), PE/9/2018/REV/1, OJ L 150, 14 Jun. 2018, at 93–99.
84 Thomas Lindhqvist, Extended Producer Responsibility in
Cleaner Production: Policy Principle to Promote Environmen-
tal Improvements of Product Systems (thesis/docmono, Lund
University 2000).
85 Directive 2006/66/EC (consolidated version), supra n. 42,
Art. 8(3).
86 Ibid., Art. 12.
87 Ibid., Art. 16(1)(b). Small producers may be exempted from
this obligation, see Art. 18(1).
88 Directive 2000/53/EC (consolidated version), supra n. 66,
Art. 5(1).
89 Ibid., Art. 8(3).
90 Ibid., Art. 5(4).
91 Dawson, Ahuja & Lee, supra n. 14, at 129.
92 Directive 2006/66/EC (consolidated version), supra n. 42,
Art. 8; ibid., at 139.
93 Commission Staff Working Document, supra n. 63, at 58–59.
94 Directive 2006/66/EC (consolidated version), supra n. 42,
Arts 8(3), 12(1) and 16(1); Directive 2000/53/EC (consolidated
version), supra n. 66, Arts 5(3) and 2(10).
95 Dawson, Ahuja & Lee, supra n. 14, at 133–134.
96 Ibid., at 133.
97 Commission’s proposal, supra n. 56, preamble recital 76.
98 Dawson, Ahuja & Lee, supra n. 14, at 139.
99 European Economic and Social Committee, Towards a Sus-
tainable Batteries Industry in the EU: Position Paper – May
2021 1 (Publications Office 2021).
100 Regulation (EU) 2020/852 of the European Parliament and
of the Council of 18 Jun. 2020 on the establishment of a
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With regard to the first condition, the EU’s call for the
electrification of vehicles is aimed at moving towards a
low-carbon economy.101 A correlation can therefore be
made with the first environmental objective of the Reg-
ulation, i.e., climate change mitigation. For an economic
activity to qualify as making a substantial contribution to
climate change mitigation under the Regulation, it shall
contribute substantially to the stabilization of GHG con-
centrations in the atmosphere at a level that prevents
dangerous anthropogenic interference with the climate
system, in line with the temperature goal of the Paris
Agreement. To do so, it shall avoid or reduce GHG
emissions, including ‘by increasing clean or climate-neu-
tral mobility’.102 The promotion of vehicle electrification,
which offers a cleaner alternative to fossil fuel-powered
vehicles as no GHGs are emitted at the tailpipe,103 could
therefore qualify as an activity substantially contributing
to climate change mitigation. However, as Zhang and
Fujimori note, ‘[d]espite the powerful and effective
impact of transport electrification on reducing direct
CO2 emissions from the transport sector, it is unwise to
reach an overly optimistic conclusion by ignoring the
indirect CO2 emissions from the electricity generation
that energises EVs’.104 They add that ‘without decarboni-
zation of the future power supply by means of energy
policies ( … ) electrified transport would [actually] lead
to an increase in total emissions’.105 Ortar and Ryghaug
also note that ‘the contribution of EVs to decarbonisation
is contingent on the country’s electricity generation mix’-
106 and that ‘[w]hile some countries, like Norway, mostly
produce electricity from clean energy sources, other coun-
tries like Poland see the push towards EVs as a way to re-
launch the coal mining industry, not to mention France,
which remains heavily dependent on its nuclear industry
and nuclear electricity production’.107 To meet the first
condition, the EU must therefore also promote a sustain-
able energy mix and, given the relationship between
vehicle electrification and the power sector, adopt harmo-
nized transport and energy policies to avoid any risk of
transferring emissions from one sector to the other.108 In
addition, although this article focuses on the recycling of
LIBs, the EU must monitor the amount of emissions
emitted throughout the lifecycle of EVs, during the man-
ufacturing process of the different parts that make up the
vehicle, such as the outer shell.

The second condition requires that none of the envir-
onmental objectives of the Regulation are significantly
harmed by the economic activity in question. Given the
poor recycling rate of LIBs, it is questionable whether the
electrification of vehicles actually undermines the fourth
objective of the Regulation, i.e., the transition to a CE. An
activity is considered to significantly harm the CE if it
leads to significant inefficiencies in the use of materials or
natural resources, such as raw materials, during the life-
cycle of the products supplied by that activity; if the
activity leads to a significant increase in the generation,
incineration or disposal of waste; or if the long-term
disposal of waste may cause significant and long-term
damage to the environment.109 Vehicle electrification

arguably leads to significant inefficiencies in the use of
lithium when LIBs reach the end of their life as today
almost no lithium is recovered in the EU.110 The growing
demand for LIBs resulting from the rapid development of
EVs and their low recycling rate also means that more
LIBs are likely to enter the waste stream in the future,111

significantly increasing the risk of waste generation,
incineration and disposal.112 Although it is not possible
to give precise and definite estimates as sales of EVs in
the EU have only increased significantly in recent years
and LIBs have a relatively long lifetime, waste streams
from LIBs are nevertheless expected to increase signifi-
cantly in the coming years.113 According to an estimate of
the European Environment Agency, the amount of waste
generated by the energy-storage and mobility sectors as
part of the EU’s clean energy transition is expected to
increase by 600% in 2030 compared to 2020 levels.114

The disposal of an important amount of waste LIBs can in
the long-term have a significant impact on the environ-
ment due to the potential leakage of organic electrolytes,
the presence of heavy metals, reactive lithium salts and a
high amount of carbonaceous materials.115 Following this
line of reasoning, it could therefore be said that the EU’s
call for vehicle electrification might risk contravening the
second condition of the new EU Taxonomy Regulation, as
it currently leads to an inefficient use of lithium, a possi-
ble substantial increase in waste generation and disposal,
and a potential significant harm to the environment. If the
Commission’s proposal for a new Regulation for batteries
and waste batteries is adopted, it remains to be seen
whether the LIB transition still leads to ‘significant’ inef-
ficiencies and increased waste.
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103 Kliesch, supra n. 8.
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115 Kirti Richa et al., A Future Perspective on Lithium-Ion
Battery Waste Flows from Electric Vehicles, 83 Res. Conserv.
& Recycling 63, 74 (2014); Zhou et al., supra n. 5, at 2.

400 European Energy and Environmental Law Review December 2022

EU’S CIRCULAR ECONOMY OBJECTIVE



The third condition concerns minimum safeguards that
undertakings must respect when carrying out an economic
activity. In particular, they shall implement procedures
that:

ensure the alignment with the OECD Guidelines for
Multinational Enterprises and the UN Guiding Princi-
ples on Business and Human Rights, including the
principles and rights set out in the eight fundamental
conventions identified in the Declaration of the Inter-
national Labour Organisation on Fundamental Princi-
ples and Rights at Work and the International Bill of
Human Rights.116

When implementing these procedures, undertakings shall
comply with the ‘no significantly harm’ principle found
in the definition of ‘sustainable investment’ in Regulation
(EU) 2019/2088 on sustainability-related disclosures in
the financial services sector.117 The third condition there-
fore requires market actors to take into account environ-
mental and social considerations when engaging in the
production and deployment of EVs in the EU. While both
the Batteries Directive and the ELV Directive contain
sustainability requirements, neither contains a due dili-
gence obligation for producers nor mentions relevant
guidelines in this regard. In contrast, the proposed new
regulatory framework for batteries and waste batteries
contains an explicit supply chain due diligence obligation
for economic operators, requiring them to comply with
certain standards set out by the Organisation for Eco-
nomic Co-operation and Development (OECD).118 This
condition would therefore be met if the Commission’s
proposal were adopted and properly implemented.

The last condition eventually requires the economic
activity to comply with the relevant technical screening
criteria established by the Commission under the new
Taxonomy Regulation. In December 2021, a delegated
act on sustainable activities for climate change mitigation
and adaptation (the Climate Delegated Act) was
published.119 It contains a list of criteria for determining
the conditions under which an economic activity can be
considered to contribute substantially to climate change
mitigation and for determining whether that activity does
not cause significant harm to any of the other environ-
mental objectives of the Taxonomy Regulation.120 Among
the areas of action covered, manufacture of low-carbon
technologies for transport and manufacture of batteries
are specifically mentioned. As regards the former, the
manufacture of low-carbon road passenger transports
can be considered a substantial contributor to climate
change mitigation if the direct CO2 emissions of the
vehicles, i.e., at the tailpipe, are zero.121 Since EVs do
not consume petrol, their direct emission level is zero and
this criterion is therefore met.122 As explained above, this
does not mean that their production and use do not emit
CO2 at all, but what matters here are the emissions from
the tailpipe. With regard to the manufacture of batteries,
an economic activity can be said to contribute signifi-
cantly to climate change mitigation if it manufactures
rechargeable batteries that result in substantial reductions

in GHG emissions in, among others, the transport sector,
or if it recycles end-of-life batteries.123 One of the advan-
tages of LIBs over other batteries is their relatively higher
energy density for a given size, which gives them a
greater charging capacity.124 The EU’s promotion of
EVs using rechargeable LIBs is therefore in line with
the first screening criterion developed by the Commis-
sion. With regard to the second criterion, the aforemen-
tioned embryonic and deficient nature of LIB recycling
calls for an analysis of the second list of criteria set by the
Commission for determining whether an activity is not
significantly detrimental to one of the other environmen-
tal objectives of the Taxonomy Regulation (in this case,
the transition to a CE).

For both types of manufacture, the Commission’s Cli-
mate Delegated Act provides that an economic activity
does not significantly harm the transition to a CE if it
‘assesses the availability of and, where feasible, adopts
techniques that support’ reuse and use of secondary raw
materials, ecodesign, and information on and traceability
of hazardous substances throughout the lifecycle of the
manufactured products.125 Additionally, the Climate
Delegated Act provides that the transition to a CE is not
significantly compromised if priority is given to recycling
rather than disposal in the manufacture of low-carbon
technologies for transport,126 and if recycling processes
in batteries manufacturing meet the requirements of the
current Batteries Directive and achieve a high degree of
recyclability while avoiding excessive costs.127 The
threshold imposed by these criteria is quite low, as evi-
denced by the language used by the Commission, which
means that the EU has some leeway in promoting vehicle

116 Regulation (EU) 2020/852, supra n. 100, Art. 18(1).
117 Ibid., Art. 18(2); Regulation (EU) 2019/2088 of the Eur-
opean Parliament and of the Council of 27 Nov. 2019 on
sustainability-related disclosures in the financial services sector
(Text with EEA relevance), PE/87/2019/REV/1, OJ L 317, 9
Dec. 2019, Art. 2(17).
118 Commission’s Proposal, supra n. 56, Art. 39.
119 Commission Delegated Regulation (EU) 2021/2139 of 4
Jun. 2021 supplementing Regulation (EU) 2020/852 of the
European Parliament and of the Council by establishing the
technical screening criteria for determining the conditions
under which an economic activity qualifies as contributing sub-
stantially to climate change mitigation or climate change adap-
tation and for determining whether that economic activity
causes no significant harm to any of the other environmental
objectives (Text with EEA relevance), C/2021/2800, OJ L 442,
9 Dec. 2021, at 1–349.
120 Ibid., Art. 1.
121 Ibid., Annex I, para. 3.3.
122 Kliesch, supra n. 8.
123 Commission Delegated Regulation (EU) 2021/2139, supra
n. 119, Annex I, para. 3.4.
124 Tabelin et al., supra n. 10, at 106744.
125 Commission Delegated Regulation (EU) 2021/2139, supra
n. 119, Annex I, paras 3.3 and 3.4.
126 Ibid., para. 3.3.
127 Ibid., para. 3.4.
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electrification and the use of LIBs without this being seen
as significantly harming the transition towards a CE. The
Commission’s desire to attract investment by labelling
activities as environmentally sustainable may explain the
weakness in language, which in the case of EVs, could be
at the expense of the EU’s CE objective.

Looking more closely at these criteria, four terms stand
out: secondary raw materials; recycling; information; and
design. With regard to the first term, the Commission recog-
nized that the deployment of EVs in the EU is leading to a
significant increase in demand for lithium, which, if left
unmanaged, could lead to supply problems.128 As a result,
lithium was added in 2020 to the EU Critical Raw Materials
List,129 and recycling rather than disposal is required in the
current Batteries Directive.130 The EU is already trying to
secure its lithium needs by aiming, among other things, for
80% of the EU’s lithium demand to be supplied from Eur-
opean sources by 2025 (note that in 2020, the EU imported
78% of its lithium from Chile).131 However, while this initia-
tive would reduce emissions leakage outside the EU and
relieve the natural resources of Chile, which is currently
facing significant social and environmental problems due to
its lithium mining activities,132 it remains to be seen whether
the populations of EU countries are willing to agree to future
lithiummining projects, in Serbia, Portugal and elsewhere.133

This popular opposition is reminiscent of the discrepancy
highlighted by Fliegel and others between the desire to con-
sume ‘clean’ technologies and the corresponding, often dirty,
displaced and neglected environmental costs of their
production.134 Interestingly, Liu and others note that the con-
centration of lithium in waste LIBs is actually much higher
than in the natural resource itself.135 Recycling LIBs is there-
fore all the more important as it creates a secondary source of
lithium, which avoids supply problems and is coherent with
the CE concept.136 However, the market does not yet value
the environmental benefit of recycled materials, placing sec-
ondary raw materials at an economic disadvantage on the
market.137 Contribution of recycled lithium to raw materials
demand is almost non-existent.138 So far, battery recycling
processes have mostly focused on the recovery of cobalt and
nickel due to their higher value. In 2019 only 0.1% of
recycled lithium contributed to materials demand.139 The
explicit inclusion of lithium in the proposed new Regulation
for batteries and waste batteries and in the EU Critical Raw
Materials List would make recovered lithium more attractive
on the market and encourage its recycling.

With regard to information, Directive 1999/94/EC
already requires Member States to ensure that information
on fuel consumption and CO2 emissions is available to
consumers when marketing new passenger cars.140 The
ELV Directive also requires producers to provide informa-
tion on the components and materials used in vehicles
in order to facilitate their identification for reuse and
recovery.141 The current Batteries Directive provides for
labelling and information requirements.142 In particular,
Member States shall ensure that end-users are fully
informed of the potential environmental and health impacts
of the substances used in batteries, of the desirability of
collecting and recycling batteries and of their role in this

respect, and of the collection and recycling schemes avail-
able to them.143 The proposed new regulatory framework
for batteries and waste batteries also contains labelling and
information requirements to identify the type of battery
concerned and its main characteristics, such as the presence
of hazardous substances, and establishes a battery passport
for every industrial battery and EV battery placed on the
market.144 The information requirements of the EU legal
framework are therefore compatible with the Taxonomy
Regulation’s screening criteria.

128 Communication from the Commission to the European Parlia-
ment, the Council, the European Economic and Social Committee
and the Committee of the Regions, Critical Raw Materials Resi-
lience: Charting a Path Towards Greater Security and Sustain-
ability, Brussels, 3 Sep. 2020 COM(2020) 474 final, at 5.
129 Ibid., at 3.
130 Directive 2006/66/EC (consolidated version), supra n. 42,
Art. 7.
131 Commission’s Communication, supra n. 128, at 7 and 20.
132 Bárbara Jerez, Ingrid Garcés & Robinson Torres, Lithium
Extractivism and Water Injustices in the Salar de Atacama,
Chile: The Colonial Shadow of Green Electromobility, 87 Pol.
Geography 102382, 102382 (2021).
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2022), https://www.theguardian.com/world/2022/jan/20/serbia-
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3 Oct. 2022); Rebekah Daunt, Portugal’s Government Approves
Lithium Mining Despite Growing Concerns, Euronews (5 Feb.
2022), https://www.euronews.com/2022/02/05/portugal-s-gov-
ernment-approves-lithium-mining-despite-protests-concerns
(accessed 24 Jul. 2022).
134 Fliegel et al., supra n. 9, at 5.
135 Chunwei Liu et al., Recycling of Spent Lithium-Ion Batteries
in View of Lithium Recovery: A Critical Review, 228 J. Cleaner
Production 801, 802 (2019).
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138 Alessia et al., supra n. 136, at 126959.
139 Liu et al., supra n. 135, at 802; John T. Warner, The
Handbook of Lithium-Ion Battery Pack Design: Chemistry,
Components, Types and Terminology 176 (Elsevier Science
& Technology 2015); Eurostat, Contribution of Recycled
Materials to Raw Materials Demand – End-of-Life Recycling
Input Rates (online data code: CEI_SRM010; last updated 17
Mar. 2022), https://ec.europa.eu/eurostat/databrowser/view/
CEI_SRM010__custom_3071373/default/table?lang=en
(accessed 15 Jul. 2022).
140 Directive 1999/94/EC of the European Parliament and of the
Council of 13 Dec. 1999 relating to the availability of consumer
information on fuel economy and CO2 emissions in respect of
the marketing of new passenger cars, OJ L 12, 18 Jan. 2000
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141 Directive 2000/53/EC (consolidated version), supra n. 66,
Art. 8(1).
142 Directive 2006/66/EC, supra n. 42, Arts 20 and 21.
143 Ibid., Art. 20(1).
144 European Parliamentary Research Service (EPRS), supra n.
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Battery design is also an important factor to consider in
privileging recycling over disposal. The recycling of LIBs
can be technically challenging, since LIBs contain toxic
materials, and their complex structure create difficulties
for their manual dismantling.145 To date, the Batteries
Directive lacks any requirement for battery design.146 In
light of this loophole, the proposed new Regulation for
batteries and waste batteries requires that when placing a
battery on the market or putting it into service, producers
shall ensure that the battery has been designed, produced
and labelled in a certain way.147 The proposal provides
that EV batteries must have been designed and manufac-
tured in accordance with the requirements relating to
restrictions of hazardous substances, carbon footprint,
use of recovered raw materials, electrochemical perfor-
mance and durability, and labelling and information.148

Pending the adoption of the new Regulation, the ecode-
sign of the whole vehicle is partly addressed in the
ELV Directive, which calls for the design of vehicles to
facilitate their dismantling and the use of recycled
materials.149 Although the Commission considers the
design requirement of the ELV Directive in line with the
EU’s CE objective, it is ‘not sufficiently detailed, specific
and/or measurable’ to bring about ‘real improvements at
the EU level to match the expectations that the car industry
is truly a circular industry’.150 By the Commission’s own
admission, additional ecodesign requirements for batteries
are needed to make the EV industry more consistent with
the EU’s CE objective.

To summarize, the EU’s promotion of vehicle electri-
fication may be considered an environmentally sustain-
able activity under the new EU Taxonomy Regulation,
provided that the energy mix used to power EVs is sus-
tainable, that GHG emissions emitted throughout the sup-
ply chain and lifecycle of vehicles are monitored and that
the Commission’s proposal for a new regulatory frame-
work for batteries and waste batteries is adopted and
effectively implemented by Member States to close the
loopholes left by the current Batteries Directive and the
ELV Directive.

IV. Vehicle Electrification as a
Climate Change Mitigation
Strategy in the EU

The sustainability of LIBs is essential to make EVs a
credible ‘green technology’.151 The EU is well aware of
this and, compared to other legal systems, it is far from
lagging behind when it comes to promoting sustainability
in the battery industry.152 LIBs and EVs using LIBs are
regulated by several EU legal instruments, which impose
sustainability requirements and are the subject of various
initiatives that aim to promote sustainability throughout
the battery lifecycle, such as the European Battery
Alliance.153 However, as demonstrated in section 3,
some significant obstacles remain to make EVs a credible
climate change mitigation strategy in the EU.

The scattered nature of the EU legal framework is also
a matter of concern. The multiplication of directives and
regulations may become a source of confusion and uncer-
tainty for industries and governments, who must bear the
cost of compliance with a whole range of instruments.
This is the case, for example, for the European Automo-
bile Manufacturers’ Association, according to which the
ELV Directive ‘should prevail over any other legislation
[including the Batteries Directive] as the ELV Directive
deals with the complete vehicle, including any automotive
battery or industrial battery’.154 While the ELV Directive
does indeed cover components and materials of vehicles
and ELV,155 thus including batteries in theory, it does not
contain any substantive provisions on batteries.156 Quot-
ing the Commission, ‘it is unclear if the ELV Directive in
its current form is sufficient to ensure that ( … ) [the
materials contained in EVs] are properly recovered and
recycled’.157 In light of the growing transition to e-mobi-
lity and the potential inadequacy of the ELV Directive to
regulate the sector alone, it is difficult to argue that it
takes precedence over the Batteries Directive. Instead, the
two instruments must be read in tandem: the ELV Direc-
tive requires that batteries be removed from ELV as part
of their depollution process;158 the treatment and recy-
cling of these batteries is then governed by the Batteries
Directive, and what results from the recycling of the
dismantled batteries contributes to the recycling target of
the ELV.159 However, one pitfall mentioned in section 3
concerns the recycling efficiency target for LIBs under
the current Batteries Directive, which is only 50% by
average weight, so ‘[d]epending on the growing share of
the battery in the total weight of the vehicle, achieving the

145 Tabelin et al., supra n. 10, at 106754.
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of depolluting end-of-life vehicles, see Directive 2000/53/EC
(consolidated version), supra n. 66, Annex I para. 3.
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target of the Batteries Directive might not be sufficient to
achieve the recycling target of the ELV Directive’.160

Therefore, the adoption of the proposed new Regulation
for batteries and waste batteries will significantly impact
the effectiveness of the ELV Directive.161 Legibility of
the complex EU legal framework is crucial for industry to
properly understand its depollution and recycling
responsibilities.

Another barrier to the electrification of vehicles as a
credible climate change mitigation strategy in the EU is
the continued preference for combustion engine vehicles.
As Zhang and Fujimori note, although many countries
have proposed bans on diesel and petrol vehicles, only a
few countries or individual cities have actually legislated
against combustion engine vehicles.162 In 2021, the Com-
mission published a proposal for a new Regulation that
would amend Regulation (EU) 2019/631 on CO2 emis-
sion performance standards for new passenger cars and
new light commercial vehicles.163 The proposed Regula-
tion provides that from 2035, the average emissions from
the new passenger car fleet and the new light commercial
vehicles fleet shall be reduced by 100% compared to 2021
levels, thus making sales of new petrol and diesel cars in
the EU impossible from 2035.164 However, coming back
to Zhang and Fujimori’s argument, it remains to be seen
whether the proposed ban and its timeframe are adopted
and effectively implemented by Member States.

The effectiveness of the EU rules and instruments
analysed in section 3 is uncertain at this stage. Many
rules have been amended or await adoption and it remains
premature to measure their results.165 While the proposed
new regulatory framework for batteries and waste bat-
teries would address many of the shortcomings of the
current Batteries Directive and the ELV Directive, allow-
ing for greater consistency with the CE concept, it awaits
ratification by the Council and European Parliament, and
this process may take some time. Significant drawbacks
remain with the new proposal, such as targets based on
battery weight and collective rather than strict individual
EPR obligation. If passed, the Regulation can only
achieve success in waste LIBs management with effective
compliance mechanisms at the national level. Unfortu-
nately, as widely demonstrated in the field of environ-
mental law, ‘practical implementation usually lags behind
the legal requirements’.166 This implementation deficit
applies to the provisions of the ELV Directive, which,
according to the Commission, although broadly in line
with the EU’s CE objective, lack effectiveness in terms of
design requirement or reuse, recovery and recycling
targets.167

Accordingly, although the EU sets the example in
promoting sustainability in the battery and vehicle indus-
tries through a variety of legal instruments and initiatives,

there are still several practical and legal shortcomings to
overcome in making the EU’s promotion of vehicle elec-
trification a credible climate change mitigation strategy in
the EU.

V. Conclusion

While the EU requires a certain degree of sustainability,
and therefore circularity, in the battery and vehicle indus-
tries by imposing collection, reuse, recovery, recycling
and design conditions, its legal requirements insuffi-
ciently ensure that LIBs are prevented from entering the
waste stream. Lack of economic incentives and battery
design are important issues that the EU needs to address
in order to improve LIB recycling and ensure consistency
with its CE objective. The EU’s Batteries Directive and
ELV Directive do not provide for a fully credible climate
change mitigation strategy. The EU’s CE action plan is
punctured, increasing the risk of LIB disposal and signif-
icant environmental harm. Adding lithium to the EU
Critical Raw Materials List and qualifying vehicle elec-
trification as an environmentally sustainable activity
under the new EU Taxonomy Regulation provide some
economic incentives. However, the latter is contingent on
the sustainability of the energy source used to power EVs,
the emissions emitted throughout the supply chain and
lifecycle of EVs, and the adoption of the Commission’s
proposal for a new regulatory framework for batteries and
waste batteries. Ensuring the circularity of LIBs is not the
only requirement for vehicle electrification to become a
credible climate change mitigation strategy in the EU.
This policy must go hand in hand with an effective
phase out of new petrol and diesel vehicles, greater enfor-
ceability of the EU legal framework, and improved sus-
tainability of all vehicle components. Further discussion
is warranted once the Commission’s proposal for a new
regulatory framework for batteries and waste batteries is
adopted, if it is, and its effectiveness assessed.
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162 Zhang & Fujimori, supra n. 25, at 034020.
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164 Proposal for a Regulation of the European Parliament and of
the Council amending Regulation (EU) 2019/631 as regards
strengthening the CO2 emission performance standards for
new passenger cars and new light commercial vehicles in line
with the Union’s increased climate ambition, Brussels, 14 Jul.
2021, COM(2021) 556 final, Art. 1(1).
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