The New EU Legislative Framework and
the Battery Reqgulation: Implications for
Industry
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Project aim: create a toolkit to capitalise on industrial digitalization with scalable
data-supported solutions for circular and eco-efficient production at four different levels:
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“Thus, | argue that a life-cycle world-view is
becoming part of current, late-industrial culture in
the Western world...”

“Every product casts a shadow...”

Eva Heiskanen, 2002, 1999



GATT, TBT
Agreement,
bilateral trade
agreements etc.

Digital product passports (ESPR & Battery Regulations)

Supporting standards for products, materials, reporting and monitoring etc.
Legal framework for sustainable finance, e.g. reporting and taxonomy

Basel
Convention, EU
Waste Shipment
Regulation, ADR,
COTIF etc.

—

Examples of EU policies

\_ Product Environmental Footprint (PEF) )
—\
Design,
- . . P
Upss:realm production, Point of sale des';(:::tci:)n Use phase End-of-
p.p Y information use
chains

Conflict Minerals Regulation
CBAM

Battery Regulation
Regulation on deforestation-
free products

Corporate Sustainability
Reporting Directive (CSRD)
Regulation on prohibiting
products made with forced
labour

Critical Raw Materials Act
The Corporate Sustainability
Due Diligence Directive

= Ecodesign Directive

= REACH, RoHS, ELV Directive
etc.

= Battery Regulation

= Proposal Ecodesign
Regulation (ESPR)

= EU Battery Regulation
= Digital passports & labelling

= Proposed regulation on
vehicle design and end of
life (VDEoL)

Examples of national, regional and local policies

Supply Chain Due Diligence Act .

(Ger)

Fashion Sustainability and Social

Accountability Act (NY State)

Corporate responsibility for
human rights (Can)

Transparency Act (Nor)

Mandatory labeling
information (Fra)

Repair fund (Fra)

Criminalisation of planned
obsolescence (Fra)

Mandatory labeling
EU Eco-label (voluntary)

Rules on consumer rights,
guarantees, marketing

Proposals for consumer
information: Empowering
consumer green transition

Proposal: labeling in proposal
for Ecodesign Regulation
(ESPR)

Proposal: Directive on Green
Claims

Batteries., labeling e g carbon
footprint

Repair index (Fra)
Proposed durability index (Fra)

Longer guarantees in consumer
law (several EU MS)

Voluntary eco-labels

Rules on reporting on
destruction of
unsold/returned goods in
ESPR

Ban on destruction of
unsold/returned textiles &
footwear in ESPR

Partial ban, destruction on
unsold goods (Fra)

Duty of Care (Ger)
No VAT on donated goods (Bel)

Created by C. Dalhammar, L. Milios, J. Luth Richter

Legal proposal on right-to-
repair in consumer law

Battery Regulation: easier to
replace batteries in products
Rules on right-to-repair in
Ecodesign Directive (and
forthcoming ESPR): provision of
spare parts, tools, manuals etc.

Performance standards
(several laws, e g batteries)

= Repair fund (Fra)
= Tax reductions on repairs

(Swe)

= Repair vouchers & repair

networks (Austria)

Rules on producer
responsibility and
packaging, labeling
Standardson e.g.
remanufacturing

New legal definition on
e.g. refurbishment &
remanufacturing, ESPR
Recycled content
obligations (Battery
Regulation, PETs,
packaging)

Support for rreuse,
repurposing, Battery
Regulation

Re-use options at
recycling stations

Public procurement of
remanufactured goods

Local re-use centers and
support to second-hand

National labeling



The directionis clear....

* Supply chain governance: from voluntary to mandatory

* We regulate more and more aspects of product design

* Energy efficiency, toxic substances and micro plastics, product safety, product lifetime and
repairability

* We establish more responsibilities for producers after a product is put

on the market
* Need to provide spare parts, longer mandatory consumer guarantees, product tracking
and digital passports, responsibility for collection and recycling of used products, reporting
and/or bans on destruction of unsold products/consumer returns, recycled content
obligations, pass on information to repurposers and recyclers
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The Brussels effect: from incidental to intentional

Companies comply, policymakers copy!

Extending from products to production processes and supply chains,
e g CBAM

EU shows a clear intent to lead, also in standardization

“While European standardisation has been a success story for the establishment
of the EU’s single market, the strategic importance of standards has not been
adequately recognised at the cost of EU leadership in standards-setting. ...this
strategy ... [ aims to] ...strengthen the global role of the European
standardisation system.” com(2022) 31 final, p. 1.
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“There is no business to be done on a dead
planet.” David Bower

“Nearly 40% of CEOs think their company will no longer be

| PwC’s 26th Annual Global CEO Survey N

~ Winning today’s economically viable a decade from now, If it continues on its

race while running ' - current path...
tomorrow’s

Underlying these figures, we believe, is consciousness among
today’s leaders that we are living through extraordinary times,
with five broad megatrend -climate change, technological
disruption, demographic shifts, a fracturing world and social
Instability - reshaping the business environment.”




The end of the era of hyber-globalization

(MOST ACTIVE JURISDICTIONS SINCE 1 JAN 2023

* Chinese leadership in EV, PVs etc.,
industrial policies

* Inflation Reduction Act in the US, ’\
tariffs on imported goods

* EU response

o

* Link to trade policy & law,
protectionism

e \Wea kening of WTO regime .Trackirjg.selective p'o'licy iptervention in response to
intensifying geopolitical rivalry and perceived supply
* Access to resources chain deficiencies. Source: Global Trade Alert

1 B 684



The climate and resource challenges are connected

The Role of Critical
Minerals in Clean Energy
Transitions

World Energy Outlook Special Report

The rapid deployment of clean energy technologies as part of energy transitions implies a

significant increase in demand for minerals

Transport (kg/vehicle)

Electric car

Conventional car

Power generation (kg/MW)

Offshore wind
Onshore wind
Solar PV
Nuclear

Coal

Natural gas

4000

Minerals used in selected clean energy technologies

100

8000

150

12 000

16 000

20 000

m Copper

= Lithium

m Nickel
mManganese
= Cobalt

= Graphite

m Chromiurm
mMolybdenum
mZinc

mRare earths
i Silicon

= Others

IEA. All ights reserved.

Notes: kg = kilogramme; MW = megawatt. Steel and aluminium not included. See Chapter 1 and Annex for details on the assumptions and methodologies.



Minerals strategy

Laws

- Battery Regulation

— ELV Directive

- Proposal regulation on
vehicle design and end of

life (VDEoL)

— Emission standards, safet

etc.

Standardization

Public procurement of
vehicles & transport

Taxes, charges, subsidies

—

Sustainable

Electrification

R&D

—
Climate &

Energy policy

- EU-ETS & CBAM
— Biofuels, renewables

- Energy markets

Vehicle Electric grid and

charging

Industrial policy

Green industrial policy

Competition law, state
aid, subsidies

R&D

Permitting New business models



EVs, batteries, new business models

* Battery-as-a-service Term s e

Repair & maintenance First user Product
* Leasing of electric trucks Re-use Second Hand product
Refurbish Second Hand Product
Repurpose Second hand in another Product
. . application
° EXp lo rl n g th e R St rategl e S Remanufacture Second Hand Component
Recycle Same industry (closed) Material

Any other industry (open)

* The 'R’ concepts are contested, | recowen Any Energy/materia
will be defined in Ecodesign for
Sustainable Product Regulation
and other laws



The EU Battery Regulation

* The first EU law that combines aspects related to design,
safety, performance, information management, data access
& information disclosure & digital passports & labeling, end-
of-life, supply chain governance, public procurement...

* A’blueprint’ for future product regulations



The EU Battery Regulation: some key provisions

 Battery Passport for large batteries (QR code)

* Increase transparency along the supply and value chains for all
stakeholders and to aid the exchange of information

* Supply chain due diligence obligations
* Importers and manufacturers, for Co, Li, Ni, and Graphite

* Extended producer responsibility schemes, and material recovery
rates in recycling

* Recycled content obligations
* Performance and durability requirements for certain batteries
* Carbon footprint declaration for e g EV batteries

* Information on the state of health and expected lifetime of
batteries

* E.g. for third parties aiming to reuse, repurpose, remanufacture



Different challenges for different types of batteries

Restriction of substances (Cd/Hg/Pb) X/x/x -fxf- -Ix/- -x/- -Ix/- -/x/-
Carbon footprint - X - - x? X
Recycled content (Co/Pb/Li/Ni) - X X - X3 X
Performance and durability requirements x* X - - x? X
Safety of stationary energy storage systems - - - X1 X1 -
Labelling, marking and information requirements X X X X X X

Information on the state of health and expected lifetime of
batteries using a BMS

Source: Intertek
10nly for stationary battery energy storage systems
INon-rechargeable industrial batteries are excluded
3Flow batteries are excluded
40nly for portable batteries of general use excluding button cells
“x" — applicable requirement
“-" —not applicable requirement



EUBR /1542 Timeline (for EV and ESS)
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Conformity Reg® shall assess readily external storage’
Legend: -EU Battery feagibility & rernovable and
* Evaluation & Directive DEC: benefits of replaceable by
2006/66/EC *_pd estabdishing an independent AUG (2036)
Assessment Repesled depaosit professlonal(/th X-Reecyeled
.‘ - return systems end-user) at any Cantent Min. %
DEC: for batteries” timne during the Increase 6-10%*
% ‘Shall Apply as of " K-Reeyeling ifetime of the {*except Fb
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= = Comm. Req. to Develop
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Remanufacturing and repurposing — concerns

* Sourcing of batteries
e Standardization
e Data access barriers

Trade Rules for

» Safety and quality concerns Py ) i

The case of used lithium-ion batteries

 \Warranties

e Collaboration and contracts can resolve
some issues, Battery Regulation aims to
resolve some issues




The EU Battery Regulation — concerns

)

* Recycling vs. Remanufacturing, Repurposing, ‘R-’...
* Recycled content obligations

* What is environmentally optimal?
* What role does economic sustainability play in this equation?

* |P vs. right-to-know
* Collaborationin theory, competition in practice

* Regulatory Flexibility

* Accommodating Technological Development

* Assumptions
* How long should a battery last?

RESOURCE POLICY

-
-
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Global implications of the EU battery regulation

A much-needed law may have unintended global consequences

By Hans Eric Melin', Mohammad Ali
Rajaeifar?, Anthony Y. Ku*S, Alissa Kendall®,
(Gavin Harper®, Oliver Heidrich?**

ransport electrification is a key ele-
ment of decarbonization strategies;
thus, the design, production, manu-
facture, use, and disposal of lithium-
ion batteries (LIBs) are taking center
stage. The environmental, economic,
and social consequences of the battery life
cycle are high on political agendas, owing
to exponential growth in metals extraction;
the climate impacts of battery production;
and uncertainties in battery end-of-life (EOL)
safety, recyclability, and environmental con-
sequences (7) [see figs. S1 to S3 in the sup-

384 23 JULY 2021 - VOL 373 ISSUE 6553

plementary materials). The European Union
(EU) has proposed a new Battery Regulation
(2) that intends to ensure sustainability for
batteries placed on the EU market (see the
figure), developing a robust European battery
industry and value chain. The Regulation is
very much needed, but, as discussed below,
it will have global implications, with perhaps
some unintended consequences. If left unad-
dressed, the Regulation, at worst, could ham-
per climate change mitigation targets and fall
short of its intentions to promote a circular
economy and establish a socially acceptable
raw material supply chain.

The proposed Regulation will build upon
and replace the 2006 EU Battery Directive (3)
to address this era’s challenges, stipulating

Published by AAAS

labeling and information provisions, setting
out supply chain due diligence requirements,
and enforcing the use of recycled materi-
als for batteries over 2 kilowatt-hours (KkWh),
most of which are used in electric vehicles
(EVs). Historical data show an almost 10-fold
increase of LIBs placed on global markets in
the past 10 years (see figs. S4 and S5), and
a similar growth rate is expected during this
decade (see fig. S1). Therefore, it is imperative
to address the global climate change chal-
lenge and battery issues in tandem (4—6).
Despite being the second-largest market
for EVs in the world, Europe does not domi-
nate LIB supply chains, instead relying on
global markets for raw material extraction,
refining, and battery manufacturing (7).

sciencemag.org SCIENCE
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Perspectives from Industry Stakeholders

* Recycled content obligations, risks

 Concerns about quality, capacity in EU, increased
prices, early vehicle retirement, need for urban
mining?

* The Batteries Regulation seems to favor
recycling over other ‘R’ strategies

* Collection, Recycling Efficiency, Material Recovery,
and Recycled Content Targets

* Where do other ‘R’s fit in this picture?

* Legal definitions- fit for purpose?

Energy Policy 162 (2022) 112770

Contents lists available at ScienceDirect

journal homepage:
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An assessment of the European regulation on battery recycling for s

electric vehicles

Quentin Hoarau *', Etienne Lorang ™
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ARTICLE INFO ABSTRACT

Keywords:
Recycling
Lithium-ion batteries
Electric vehicles
Environmental policy

‘This paper investigates the design of a recent regulatory proposal aimed at favoring the emergence of a battery
recyeling industry in Europe. Electric mobility is deemed necessary to cut CO emissions in the transport sector
but the industrial and environmental impacts of lithium-ion battery manufacturing are controversial. A recent
regulatory propesal from the European Commission introduces the obligation to attain a series of minimum
thresholds of recycled materials for the new batteries to be manufactured after 2030. This paper discusses the
conditions required for that obligation to be fulfilled. It develops a material flow model that projects battery
wastes and their recycling potential. Our findings indicate that the feasibility of proposed thresholds is not very
sensitive to changes of material intensities from battery technology shifts, recycling efficiencies, or the faster
uptake of demand. On the contrary, battery lifetimes are the most erueial parameters for recycling potential. We
believe that this result could jeopardize avenues for extending battery lifetimes such as second.life battery usage.
Our policy recommendations are twofold. First, we recommend lower thresholds to improve the regulation

credibility. Second, the regulation should integrate other objectives that address the lifetime of batteries.

1. Introduction

In a recent proposal for a regulation, the European Commission (EC)
has introduced recycling as a key element for the development of an
industry for electric vehicle (EV) and especially the battery industry
u 2020). It is supposed to be a
central part of the European Union (EU) industrial strategy covering
economic, social and environmental goals. It establishes a legislative

for a more life-cycle of lithi (Li-ion) bat-
teries. One of its main initiative is the introduction of minimum
thresholds for recycled material sourcing in new batteries.

This paper aims to assess the conditions under which these thresh-
olds may physically be reached. Our analysis of these conditions follows
two steps. First, we set up a framework to qualitatively discuss the main
characteristic trends of the battery sector and how these should affect
sourcing from recycled materials. Tt allows us to separate the different
mechanisms driving the amount of recycled material that can be
incorporated in new batteries. The share of demand that can be covered
by recycled materials in new batteries will be reduced by higher demand
growth of ility, lower recycling efficiencies, longer lifetimes

pean Union: European Commissic

* Corresponding author.
Email addresses: hoarauquer

nail.com (Q. Hoarau), etiennelorang@gm:

of batteries and technological changes that increase material use. Sec-
ond, we estimate the sensitivity of recycling potentials to these mecha-
nisms through a quantitative model. We set up a dynamic material flow
analysis, calibrated using data from different reports from the Interna-
tional Energy Agency (IEA) and from the academic literature, For all
materials, we find that battery lifespan is the most sensitive parameter
driving the thresholds proposed by the EC. On the contrary, the growth
rate of demand in batteries appears to bring little sensitivity. Regarding
battery technological change, we find that only the recycling potential of
cobalt is likely to be significantly impacted. Furthermore, the
improvement of recycling processes is crucial to guarantee the sourcing
in recycled lithjum. Overall, our results indicate that the thresholds of
recycled materials proposed by the EC may be difficult to comply with,
At the light of this result, we discuss the eventual conflict in environ-
mental goals that these minimum thresholds could cause. For instance,
we highlight a trade-off between thisinstrument and the development of
a second life for batteries.

More generally, the proposal of regulation from the EC is motivated
by the ongoing transformation of the automobile industry. Indeed, the
penetration of EVs has grown steadily for a few years, with EU market

com (E. Lorang).
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Proposal regulation on vehicle design and end of life (VDEoL)

* Aims to complement the Battery Regulation, focusing on
vehicles

e Cars, lorries, trailers, buses

* Improve circular design of vehicles to facilitate removal of
materials, parts and components for reuse and recycling

Recycled content obligations, e g for plastics
* Ban export of vehicles not “roadworthy”
Circularity Vehicle Passport introduced

* Does not regulate batteries per se, but provisions
designed to support battery removal and re-use

“Each vehicle... shall be
designed, as ... to enable,
in a readily and non-
destructive manner, the
removal and replacement
of electric vehicle
batteries and e-drive
motors from the

vehicle by authorised
treatment facilities or
repair and maintenance
operators during the use
phase and waste phase of
the vehicle.



Summing up...
* Interesting times for vehicles and electrification

* Need to coordinate policies, strike a balance between different
Interests

* In the future: need to consider vehicle size and total resource use(?)



Tack sa mycket! Thank you!

Check out our online courses (MOOCSs) at
https://www.iiiee.lu.se/moocs

More than 200 000 enrolled participants since 2015

» Greening the Economy: Lessons from Scandinavia

» Greening the Economy: Sustainable Cities

» Circular Economy: Sustainable Materials Management

« Urban Nature: Connecting Cities, Nature and Innovations

» Sharing Cities: Governance and Urban Sustainability

« Urban Climate Governance: Towards 1.5° Celsius Alignment
» Cities, Climate and Change: Pathways and Opportunities
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