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BMW Group creates closed recycling loop for high-voltage
batteries in China

e (losed-loop material cycle for nickel, lithium and cobalt

e Raw materials to be used in production of new battery cells

e (CO; emissions around 70% lower than from primary mate-
rials

Munich/Shenyang. The BMW Group is stepping up its commitment to achiev-
ing climate neutrality and massively expanding its use of secondary material
in closed recycling loops. For the first time in China, the BMW Brilliance Auto-
motive joint venture (BBA) has established a closed loop for reuse of the raw
materials nickel, lithium and cobalt from high-voltage batteries that are no
longer suitable for use in electric vehicles. To realise this, BBA is working with
a local recycler that dismantles retired batteries and uses innovative technol-
ogy to recover a high percentage of the raw materials nickel, lithium and co-
balt from the battery cells. The batteries come from fully and partially-electric
customer vehicles, as well as from BBA development and production. The raw
materials obtained in this way are then used in production of new battery cells
for the BMW Group. The closed-loop material cycle conserves resources and,
at the same time, reduces CO, emissions by 70%, compared to using newly
extracted primary material.

Jochen Goller, head of BMW Group Region China: "In light of the growing scar-

city of finite resources and rising commodity prices, it is especially important

to push forward with the circular economy, increase the percentage of reusa-
Company ble materials and reduce our dependence on raw materials. The BMW Group
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China is the world's largest market for electric vehicles. With the rapid devel-
opment of this market since 2015, the automotive battery recycling industry
has also experienced fast growth. The China Automotive Technology and Re-
search Centre expects the total volume of retired batteries in China to reach
around 780,000 tonnes by 2025. At the same time, prices for domestic raw
materials for high-voltage batteries have increased sharply since last year -
which is why batteries from electric vehicles are sometimes referred to as

"mines on wheels” in China.

Despite the challenging environment, the BMW Group was able to triple its
sales of fully-electric vehicles in China in the first quarter of this year alone.
Alongside the BMW iX and BMW i4 models, the BMW iX3 also contributed to
this increase. Since April, an all-electric version of the BMW 3 Series offered
exclusively in China has strengthened the portfolio, followed by the new BMW
i7 in the second half of this year. The number of batteries coming back to the
BMW Group in China from customers and test vehicles has steadily increased
in recent years: by more than 40% in 2021 alone, compared to the previous

year.

Seamless traceability of batteries enables second use and recycling

China's current policies require a high-voltage battery tracing system to be es-
tablished to ensure batteries can be tracked and recycled once retired. The
BMW Group has developed a system for this, with coding that enables seam-
less traceability of batteries throughout their lifecycle. The coding ensures bat-
teries from vehicles already in the market can be recycled professionally.

Once returned, the batteries are evaluated for potential continued use. The
BMW Group began using end-of-life batteries with a high residual capacity in
forklift trucks at BBA plants in China back in 2020. The plan is for these "sec-
ond-life applications” for batteries to be expanded, going forward, to include
pallet lifting trucks and stationary energy storage units with charging capabili-
ties.
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If end-of-life batteries do not meet the criteria for second use, they are recycled.
The nickel, lithium and cobalt raw materials obtained in this way are channelled
into production of new battery cells for the BMW Group. A battery with a capac-
ity of 100 kWh contains, on average, almost 90 kg of nickel, lithium and cobalt;
with nickel accounting for most of this amount.

Batteries that are not disposed of properly impact the environment and waste
valuable raw material resources that could be used further. For this reason, the
BMW Group operates according to the four principles of "Re:think, Re:duce,
Re:use and Re:cycle”, together with its suppliers, to maximise the recycling rate
for battery raw materials and to use all resources responsibly.

Circular economy as key element of the “Race to Zero" initiative

The BMW Group became the first German automotive manufacturer to join the
Business Ambition for 1.5° C campaign launched by the Science-Based Tar-
gets Initiative and is committed to the goal of complete climate neutrality
throughout the entire value chain by 2050 at the latest. The company is thus
also participating in the international "Race to Zero" initiative.

However, having a higher percentage of electric vehicles on the roads is not the
only way to achieve climate-friendly mobility. It is also vital that we minimise
the use of primary material and the environmentally-harmful effects of extrac-
tion and processing of raw materials this entails, which is often energy and CO,-
intensive.

Specifically, with a growing percentage of battery-electric vehicles, the need for
numerous raw materials, including cobalt, nickel and aluminium for the vehi-
cles' high-voltage batteries, will increase. At the same time, this also offers tre-
mendous potential for reusing these materials in the circular economy.

The high-voltage battery in the new BMW iX already uses up to 50% second-
ary nickel, while the housing is made from up to 30% secondary aluminium.
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The BMW Group aims to significantly increase these figures in future product
generations.

Ambitious e-mobility roadmap

The BMW Group is accelerating its expansion of electromobility and plans to
deliver at least 10% fully-electric vehicles already this year. By 2030, at the
latest, at least half our global sales should come from fully-electric vehicles.

The MINI and Rolls-Royce brands will be all-electric from the early 2030s.
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If you have any questions, please contact:

BMW Group Corporate Communications

Sandra Schillmdller,
Communications Purchasing, Supplier Network, Sustainability
Email: Sandra.Schillmoeller@bmwgroup.com,Tel: +49-89-382-12225

Markus Sagemann, head of Communications Purchasing, Supplier Network, Sustainability
Email: Markus.Sagemann@bmwgroup.com, Tel: +49-89-382-68796

Media website: www.press.bmwgroup.com
Email: presse@bmw.de

The BMW Group

With its four brands BMW, MINI, Rolls-Royce and BMW Motorrad, the BMW Group is the world's leading
premium manufacturer of automobiles and motorcycles and also provides premium financial and mobility
services. The BMW Group production network comprises 31 production and assembly facilities in 15
countries; the company has a global sales network in more than 140 countries.

In 2021, the BMW Group sold over 2.5 million passenger vehicles and more than 194,000 motorcycles
worldwide. The profit before tax in the financial year 2021 was € 16.7 billion on revenues amounting to
€ 111.2 billion. As of 31 December 2021, the BMW Group had a workforce of 118,909 employees.

The success of the BMW Group has always been based on long-term thinking and responsible action.
The company set the course for the future at an early stage and consistently makes sustainability and
efficient resource management central to its strategic direction, from the supply chain through production
to the end of the use phase of all products.

www.bmwgroup.com

Facebook: http://www.facebook.com/BMWGroup

Twitter: http://twitter.com/BMWGroup

YouTube: http://www.youtube.com/BMWGroupView
Instagram: https://www.instagram.com/bmwgroup
LinkedIn: https://www.linkedin.com/company/bmw-group/
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