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High-voltage battery recycling:
Not if but when and where?

Get more details on the high-voltage battery
recycling study from S&P Global Mobility.
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Why does battery recycling matter?

Raw material shortage @ @ Business opportunity

Shortage of lithium and nickel supply to $4+ billion recycling market from battery
continue in 2026, - Short term production scrap by 2032 globally,

Source:
1. S&P Global Market Intelligence; 2. S&P Global Mobility; 3. New EU regulatory framework for batteries

4.Investigating carbon footprint and carbon reduction potential using a cradle-to-cradle LCA approach on lithium-ion batteries for electric vehicles in China

S&P Global
Mobility ©2023 S&P Global. 3


https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/689337/EPRS_BRI(2021)689337_EN.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0959652622029286

Fierce competition in Chinese battery recycling market

Over 20,000 enterprises will grab 47 GWh production scrap in China in 2023

Number of HVB recycling enterprises established per year in China Chinese HVB recycling enterprises by province
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Data compiled February 2023.
Keywords include high-voltage battery recycling, registration fee > CNY10 million.
Source: Tianyancha.
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Global snapshot of legislation activity
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Data compiled: February 2023.
Keywords include high-voltage battery recycling, registration fee > CNY10 million.

Source: Tianyancha.

Source: S&P Global Mobility. Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation. Underlying base map provided by Bing Maps.
© 2023 S&P Global. All rights reserved. Provided “as is”, without any warranty. This map is not to be reproduced or disseminated and is not to be used or cited as evidence in connection with any territorial claim. S&P Global did not create the underlying map visual and is impartial

and not an authority on international boundaries, which might be subject to unresolved claims by multiple jurisdictions
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Who are the key players?

Diverse channels for collecting end-of-life (EOL) batteries are crucial

Vehicle owner — :[ Junkyard } Ene_rgy Sto“?ge
service provider

H
[ l i Reuse

OEM Baftery asset )
[ dealership ]4_ _{ company/fleet ]
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Battery recycler

wVYVY

nppratnr
Battery failure (e.qg., recall)
OEM < Battery pack/module Battery cell Battery raw
manufacturer manufacturer material provider

Three key collection channels of EOL |
batteries: :
« OEM channels i
« Junkyards !
« Battery asset companies/fleet operators

l Recycle i
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Source: S&P Global Mobility
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When will available EOL batteries exceed battery production scrap?

In Greater China, available EOL batteries will exceed battery production scrap starting 2026

Greater China’s available end-of-life batteries vs. total production scrap (GWh)

— End-of-life batteries Battery production scrap*
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Data compiled June 2023
Battery production scrap includes cell production, pack production and module production.
Source: S&P Global Mobility.

Production scrap: 119 GWh in 2032
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Where are business opportunities present?

Fast growth of battery production scrap in Europe and North America
Global battery production scrap per region (GWh)
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Greater China: 119 GWh in 2032
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Data compiled June 2023

Battery production scrap includes cell production, pack production and module production.
Source: S&P Global Mobility.
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Where are business opportunities present?

High potential demand on LFP recycling facilities in Europe

Europe's available battery cell production scrap by cathode material (GWh)
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Data compiled March 2023
Source: S&P Global Mobility.
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Where are business opportunities present?

The need for autonomous disassembly capacity grows due to increasing dismantling complexity

Dismantling: Includes disassembling the battery pack into cell or modules Cell module pack  Cell pack

The level of difficulty of the dismantling process varies depending on the module

configuration:

» Cell module pack: Has the easiest dismantling process. The adhesion force of the
thermal paste affects the complexity of the removal of the modules.

» Cell pack: Cells are directly assembled to the pack, which makes it harder to be

: Picture source: Nio Picture source: BYD
dismantled.
= Cell body: The most challenging configuration as the battery cells are directly
assembled to the body.
Share of different cell, module, pack configurations of light-duty battery-electric vehicles Cell body
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Source: S&P Global Mobiligy, AutoTechinsight, High Voltage Battery forecast, October 2022
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High-voltage battery recycling study overview

» Topic coverage
— Policy and regulation analysis
— Recycling supply chain analysis
— Available battery production scrap forecast (2023-32)
— Available end-of-life battery forecast (2023—-32)
« Region coverage
— Europe
— Greater China
— North America
» Research value
— Develop battery recycling strategy
— Compare local policies and business models
— Build/localize battery recycling partnership
— Estimate market size to support strategic decision
— ldentify business opportunities

S&P Global
Mobility

Please contact Joyce Wang or your sales
representative from S&P Global Mobility for
more information.

joyce.wang@spdlobal.com
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mailto:Joyce.wang@spglobal.com

Customer Care

Email AsiaPacificAutomotive@ihsmarkit.com
Telephone
Americas +1 800 447 2273

Europe, MEA  +44(0) 134 432 8300
Asia Pacific +604 291 3600
Japan +81 3 6262 1887

Corporate Site

Japanese: SPGlobal.com/Japan_Automotive

Chinese: SPGlobal.com/China_Automotive
Korean: SPGlobal.com/Korea Automotive
English: SPGlobal.com/Mobility
Calendar

SPGlobal.com/AutoCalendar

Community

SPGlobal.com/News-Assets

Conversation

SPGlobal.com/ConversationalSurvey
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Automotive LinkedIn Group

Automotive WeChat
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Copyright © 2023 S&P Global Inc. All rights reserved.

These materials, including any software, data, processing technology, index data, ratings, credit-related analysis, research, model, software or other application or output described herein, or any
part thereof (collectively the “Property”) constitute the proprietary and confidential information of S&P Global Inc its affiliates (each and together “S&P Global”) and/or its third party provider
licensors. S&P Global on behalf of itself and its third-party licensors reserves all rights in and to the Property. These materials have been prepared solely for information purposes based upon
information generally available to the public and from sources believed to be reliable.

Any copying, reproduction, reverse-engineering, modification, distribution, transmission or disclosure of the Property, in any form or by any means, is strictly prohibited without the prior written
consent of S&P Global. The Property shall not be used for any unauthorized or unlawful purposes. S&P Global’'s opinions, statements, estimates, projections, quotes and credit-related and other
analyses are statements of opinion as of the date they are expressed and not statements of fact or recommendations to purchase, hold, or sell any securities or to make any investment decisions,
and do not address the suitability of any security, and there is no obligation on S&P Global to update the foregoing or any other element of the Property. S&P Global may provide index data. Direct
investment in an index is not possible. Exposure to an asset class represented by an index is available through investable instruments based on that index. The Property and its composition and
content are subject to change without notice.

THE PROPERTY IS PROVIDED ON AN “AS IS” BASIS. NEITHER S&P GLOBAL NOR ANY THIRD PARTY PROVIDERS (TOGETHER, “S&P GLOBAL PARTIES”) MAKE ANY WARRANTY,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, FREEDOM FROM BUGS,
SOFTWARE ERRORS OR DEFECTS, THAT THE PROPERTY’S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE PROPERTY WILL OPERATE IN ANY SOFTWARE OR
HARDWARE CONFIGURATION, NOR ANY WARRANTIES, EXPRESS OR IMPLIED, AS TO ITS ACCURACY, AVAILABILITY, COMPLETENESS OR TIMELINESS, OR TO THE RESULTS TO
BE OBTAINED FROM THE USE OF THE PROPERTY. S&P GLOBAL PARTIES SHALL NOT IN ANY WAY BE LIABLE TO ANY RECIPIENT FOR ANY INACCURACIES, ERRORS OR
OMISSIONS REGARDLESS OF THE CAUSE. Without limiting the foregoing, S&P Global Parties shall have no liability whatsoever to any recipient, whether in contract, in tort (including
negligence), under warranty, under statute or otherwise, in respect of any loss or damage suffered by any recipient as a result of or in connection with the Property, or any course of action
determined, by it or any third party, whether or not based on or relating to the Property. In no event shall S&P Global be liable to any party for any direct, indirect, incidental, exemplary,
compensatory, punitive, special or consequential damages, costs, expenses, legal fees or losses (including without limitation lost income or lost profits and opportunity costs or losses caused by
negligence) in connection with any use of the Property even if advised of the possibility of such damages. The Property should not be relied on and is not a substitute for the skill, judgment and
experience of the user, its management, employees, advisors and/or clients when making investment and other business decisions.

The S&P Global logo is a registered trademark of S&P Global, and the trademarks of S&P Global used within this document or materials are protected by international laws. Any other names may
be trademarks of their respective owners.

The inclusion of a link to an external website by S&P Global should not be understood to be an endorsement of that website or the website's owners (or their products/services). S&P Global is not
responsible for either the content or output of external websites. S&P Global keeps certain activities of its divisions separate from each other in order to preserve the independence and objectivity
of their respective activities. As a result, certain divisions of S&P Global may have information that is not available to other S&P Global divisions. S&P Global has established policies and
procedures to maintain the confidentiality of certain nonpublic information received in connection with each analytical process. S&P Global may receive compensation for its ratings and certain
analyses, normally from issuers or underwriters of securities or from obligors. S&P Global reserves the right to disseminate its opinions and analyses. S&P Global Ratings’ public ratings and
analyses are made available on its sites, www.spglobal.com/ratings (free of charge) and www.capitalig.com (subscription), and may be distributed through other means, including via S&P Global
publications and third party redistributors.
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