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Preliminary remarks

Producers and importers of batteries for small electric
vehicles such as E-bikes or E-scooters, or their authorized
representatives, are responsible for the take-back and
recycling of portable batteries collected by distributors,
municipal waste collectors, voluntary collection centres
and treatment facilities.

An appropriate, free-of-charge option for returning waste
batteries must be offered for industrial batteries used to
power vehicles with electric drives, for example E-bike
batteries.

With this in mind, we developed an industry-specific solu-
tion in collaboration with the German Bicycle Industry
(Z1V: Zweirad-Industrie-Verband e.V.) to ensure compre-
hensive take-back and disposal of industrial batteries.
Following the successful approval of the producer-
specific take-back scheme, GRS eMobility, in 2021, the
scheme operated by GRS Service GmbH was expanded to
include portable batteries.

To future-proof compliance with all regulations relating to
the take-back of waste batteries for our customers, our
take-back scheme is currently being realigned in accord-
ance with EU legal requirements and in line with the new
battery ordinance.
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As customers of the GRS eMobility scheme, producers
and importers are in full compliance with their obligations
under the BattG. At the same time, they can offer their
dealerships and service centres a safe and convenient
take-back scheme that also benefits consumers. To fulfil
the reporting obligations under Section 15(1) and Section
15(3) BattG, the take-back scheme allows joint docu-
mentation to be submitted to the German Federal Envi-
ronment Agency for affiliated producers, as well as for
those producers’ distributors.

This annual report is a joint report for customers of the
GRS eMobility industry-specific solution, covering the
take-back and environmentally-compatible recycling
of waste portable and industrial batteries from small
electric vehicles in 2024.

We would like to take this opportunity to thank all our
customers and partners.

Sincerely,

\J

Dr Julia Hobohm (Cert. eng.)

General Manager

Gemeinsames Ricknahmesystem Servicegesellschaft mbH
Hamburg, May 2025
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Endorsement of the annual review 2024 for portable batteries

Gemeinsames Riicknahmesystem Servicegesellschaft mbH Gemeinsames Riicknahmesystem Servicegesellschaft mbH

Gotenstr. 14, 20097 Hamburg, Germany Gotenstr. 14, 20097 Hamburg, Germany

determined the quantities placed on and collected from the market, for the take-back Based on the audit of the Annual Review 2024 for the take-back scheme GRS eMobility,
scheme for producers of portable batteries (GRS Consumer, GRS eMobility, GRS Health-  the following results are endorsed*:

care and GRS Powertools) for the reporting year 2024 and presented these figures to

cyclos GmbH for auditing. Battery Act Requirements Result

Mass of portable batteries placed on the

1073.7 tonnes
market by members/manufacturers in 2024

The annual review 2024 (version dated 25/04/2025) was audited using documentation Section 15(1), no. 1
and other random samples provided in compliance with Section 15(1) of the German
Battery Act (25/06/2009, in its latest amendment dated 03/11/2020, valid for 2023). Mass of portable batteries taken back by us ~ 1466.4 tonnes

Mass of portable batteries purchased from

On the basis of the audit result, this version of the annual review 2024 is hereby en- other take-back schemes

dorsed (see tables in annexes 1-4). Section 15(1), no. 2
Mass of portable batteries sold to other take-
R 826.1 tonnes
Osnabriick, 25/04/2025 back schemes
Total mass of portable batteries taken back 640.3 tonnes
Section 15(1), no. 3 Mass of recycled waste portable batteries 644.2 tonnes
Section 15(1), no. 4 Collection rate achieved** 64.2%
Section 15(1), no. 5 Recycling rate achieved 100.6%
. Qualitative and quantitative results for recy-
Section 15 (1),n0.6 . . 5 . y traceable
cling and disposal in 2024
Dr Stephan Léhle Ute Schmiedel
Publicly appointed and sworn expert by the Chamber of Publicly appointed and sworn expert by the Chamber of Industry
Industry and Commerce for packaging disposal, electrical ap- and Commerce for packaging disposal, electrical appliance
pliance disposal disposal * For details, please see the methodology report and documentation regarding annual reporting for portable
Authorised by: Chamber of Industry and Commerce Osnabriick — Authorised by: Chamber of Industry and Commerce Osnabriick — batteries 2024 pursuant to Section 15 BattG (German Battery Act) from GRS Batterien Service GmbH (signed on
Emsland — County of Bentheim Emsland - County of Bentheim 28/04/2025).
cyclos GmbH cyclos GmbH ** The collection rate was calculated pursuant to Section 16(2) BattG

Westerbreite 7, 49084 Osnabriick Westerbreite 7, 49084 Osnabriick The above information is based on Tables 1 and 2 published by the German Environment Agency.
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eMobility ﬂ

Manufacturers GRS eMobility, the industry-specific
solution

Producers of portable and industrial batteries for small electric vehicles commission GRS
Servicegesellschaft mbH (GRS Service GmbH) to offer independent bicycle retailers and
producer-owned service centres a collection service for used batteries from electric bicy-
cles, for example.

End Users

Voluntary collection centres, municipal waste collectors and treatment facilities for waste
electrical equipment and end-of-life vehicles can also take advantage of the scheme as a
‘GRS eMobility collection point’. They will receive equipment to get set up, as well as
informative literature on the safe collection of waste batteries.

Consumers can conveniently return their used batteries, free of charge, to any of these
collection points. Once commissioned by the collection points, GRS Batterien arranges for
the collection of the filled collection containers, and manages the sorting and proper
recycling of the spent batteries.

Voluntary
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GRS eMobility in Numbers

o

Amount collected

Portable batteries Industrial batteries

ooaoo

Producers
194 185

Portable batteries Industrial batteries

Page 4
Collection rate Recycling rate
64.2 % 100.6 % 100 %
Portable batteries Portable batteries Industrial batteries

Collection points*

*Collection points where at least one portable and/or industrial battery was returned in 2024.
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Producers

The GRS eMobility industry-specific solution has more
than 190 customers among producers and importers of
industrial and/or portable batteries for small electric
vehicles, such as those used in E-bikes, E-scooters,
Segways, electric motorbikes and more. GRS Service
GmbH undertakes all the duties for these clients to
ensure compliance with the Battery Act. This includes:

Section 4: Duty to Register Registration with the relevant
authorities.

Sections 5 and 8: Producers’ Take-back Duties Offering
take-back to distributors, public waste disposal entities,
voluntary collection centres and treatment facilities.
Section 14: Recycling and Disposal Ensuring treatment
and recycling of batteries in accordance with law, achieving
or even exceeding targets for recycling efficiency.

Section 15: Annual Review Annual review to document
the mass of batteries taken back and recycled by GRS
eMobility users, the collection and recycling rates, and
qualitative and quantitative results from recycling and
disposal.

Section 18: Duty to Notify Providing distributors with
information and ways to communicate up-to-date
information to end users.

Take-back Network

Since the inauguration of our industry-specific solution,
more than 2700 distributors of E-bikes and other small
electric vehicles have received our start-up package, com-
posed of collection containers, informative literature and
packaging materials. The specifically labelled collection
container is designed for the collection of large used lithium
batteries from electric bicycles and other small electric
vehicles.

We take the safety of everyone involved in transporting
waste batteries very seriously. With this in mind, and to
respond to the strong demand from our collection centres
for qualified training on the subject of ‘proper take-back of
lithium batteries’, we offer our GRS training in accordance
with 1.3 ADR for all persons involved in transporting
dangerous goods.
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Collection Results

The continuing boom in the E-bike market shows no signs
of declining. According to data from the German Bicycle
Industry (Z1V), 2 million E-bikes were sold in Germany in
2024, marking the second year running that more E-bikes
were sold than conventional pedal-powered bikes.

Due to the long life of rechargeable batteries, there will be
a significant delay before the amount of taken-back spent
batteries from small electric vehicles reflects this upward
trend. In the medium term, we are expecting a significant
increase in the volume of returns and are already well
positioned for this. The recycling rate for portable batteries
was 100.6%, while the rate for returned industrial batteries
was 100.0%.
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Communications

One of the essential parts of our job as a take-back scheme
is to educate and inform consumers about how to return
batteries, especially lithium batteries, in compliance with
regulations and separately from household waste. This is
why 2024 saw all the take-back schemes operating on the
market come together to launch the consumer campaign,
www.batterie-zurueck.de in accordance with their obliga-
tions under Section 18 of the Battery Act (BattG). The aim
of the campaign is to increase the return rate of waste
batteries and rechargeable batteries.

https://www.batterie-zurueck.de

CH https://www.euwid-recycling.de/news/wirtschaft

EUWID recycuncunp entsorcunc )

Markte E-Paper Podcast RecydlingbBrse Handelsregister ElU-Ausschreibungen Termine Stellenmarkt

Wirtschaft

WER WIR SIND GRS stellt Studie zu Sicherheitsrisiken bei der
In addition, our goal is to become industry leaders in terms Bafterie-uriick informiart 2ur sochgerechtan Entsorgung von et Ak, Ricknahme batteriebetriebener EIekTrugerate vor
kit 2u Urpltthemen in diesem Kontext out. Uinsene Geschaftsstelle ist zudem offizied

of expertise, transforming and Continuously 0pt|m|s|ngthe :ﬂqur‘ue!emFmgm und um die Risckgabe von Battarien und Akkus. Das gitsowoh  15.10.2024 | Tins Schramer | @ €22 Min | Erschienen o Ausgabe 432024 W

entire circular economy approach in practice and through § =
dialogue with colleagues. GRS Service GmbH is actively

Die Gemeinsames Ricknahmesystem
Servicegesellschaft mbH hat eine Studie inftilert, um
Siched i m die bei der

Wir stellen nicht nur Wissen fur “i boroit charn b h fiir dan
Handal scwie fir Emsorger possgenaue Kommunikationsmitted an, um on

dor in Pri Blrgorinnen zieiguncu inforrmigren 2u Riscknahme von Alibatterien und batteriebetriebenen
engaged in communications and shares its expertise with e Elekiroaltgerdten entstehen. Im vorliufigen
icht des beauft Bifa-
the i nd Ustry th rOUgh leCtU res, i nterVieWS and thought Umweltinstituts werden unter anderem verstarkte
. Infermationskampagnen, eine effiziente Organisation
leadership appearances. Mit unsever Kont der Rcknahmestellen und die Prafung einer

ZusammenfOhrung von BattG und ElektroG empfohlen,
um Brande in Entsorgungs- und Sortieranlagen kinftig
zu verhindern.

Es GI B E I N i . o vy e 7
I [siehe Materiol Jenrrier mehr Ltk botrerien gelanpen in Abfallsirime - ot GRS erfovdlert
oo das eine N ; 8
5y
zu RUCK! bR In Deutschland liege der Anteil an Lithiumbatterien unter

Offantlichisitsa den in Verkehr gebrachten Geratebatterien derzeit bel etwa 30 Prozent, mit absehbarer Steigerung in den kommenden Jahren,
heiBt es in einer Pressemeldung der GRS Service GmbH. Ein signifikantes Wachstum sei vor allem bei elektrischen Werkzeugen,

E-Bikes, Unterhaltungselektronik, Garten- und Haushaltsgeriten zu beobachten, Vior diesern Hintergrund stelle sich die Frage,

«0b die geitenden Verschriften, Logistiksysterme und angewandten Skcherheitsmalinahmen weiterhin ausreichend und

praxisgerecht sind”, sagt GRS-Geschaftsfihrerin Julia Hobohm. Man misse die Risiken neu bewerten und bestehende Konzepte

Auf den Prifstand stellen,

Ein wichtiges Handlungsfeld, das die Bfa-Studic in dem Kontext identifiziert, betrifft die Kommunikation und Information der
Verbraucher. Hier wird vorgeschlagen, gezielte und sinheitiche Inf t aLiSzLb, i dber die Gefahren

aufzukldren, die von Lithiumbatterien ausgehen. Eine engere Zusammenarbeit der verschiedenen Rlicknahmesysteme wird
angeregt. Des Weiteren sei eine gute Organisation der Rilcknahmestellen wichtig, zum Beispiel durch die Entwicklung eines

Krisenmanagements bei Anlagenausfall.

Auch im Bereich der Gesetze, Standards und Normen gebe es Verbesserungsbedar: Eine juristische Analyse sollte der Studie
zufolge die mébgliche Zusammenfihrung von Batteriegesetz (BattG) und Elektro- und Elektronikgerategesetz (ElektroG) prifen.
Infarmationen aus dem geplanten Bateriepass kinnten in verschiedena Schulungsinhalte aufgenammen werden. Diese
wiederum missten standardisiert, zum sicheren Umgang mit Baterien verpflichtend eingefihr und regelmatlig aktualisier

werden. DarUber hinaus kinne dffentlich zugangliches Lehrmaterial entwickest werden.
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Mass of portable batteries placed on the market

Category/Scheme Tonnes Percent

Primary batteries

AlMn 441.8 41.15
Round cells - - 139 1.29
Zn-air 14.6 1.36
ZnC 40.1 3.74
AgO 0.1 <0.1
AlMn 2.3 0.21
Button cells -
Li 65.5 6.10
Zn-air 1.3 0.12
Subtotal I 579.5 53.97
Secondary batteries
AlMn 53.7 5.00
Li-ion 361.5 33.67
Round cells NiCd 17.3 1.61
NiMH 57.4 5.35
Pb 2.0 0.19
Li-ion <01 <01
Button cells NiCd
NiMH 2.2 0.21
Subtotal IT 494.2 46.03
Total 1.073.7 100.00

BattG Act governing placement on the market, take-back and environmentally-compatible disposal of conventional and rechargeable batteries
Primary batteries non-rechargeable batteries Secondary batteries rechargeable batteries AgO Silver oxide AlMn Alkaline-manganese Cd Cadmium Li Lithium Li-ion Lithium-ion
NiCd Nickel-cadmium NiMH Nickel-metal hydride NiZn Nickel-zinc Pb Lead Zn-air Zinc-air ZnC Zinc-carbon
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Mass of portable batteries taken back, by category and scheme

Mass taken back Mass purchased from Mass sold to . —— .
Category/Scheme (Basis for calculating
by our scheme other take-back schemes other take-back schemes .
the collection rate)
Primary batteries Tonnes* I
ZnC 21.0 1.7
AIMn/NiZn
Round cells - 1.183.7 657.5 526.2
Zn-air
L 226 126
AgO
AlMn
Button cells? - 17.0 9.4 7.6
Zn-air
Li
Subtotal I 1,244.3 691.1 553.2
Secondary batteries
AlMn ]
Li-ion 1116 62.0 | 496 |
Round cells ~ NiMH 347 19.3
Nicd 49.7 27.6
Nicd ]
Subtotal IT 222.1 135.0 87.2
Not determined <0.1 <0.1 -
Total 1,466.4 826.1 640.3
The mass taken back, 640.3 t, used to calculate the collection rate, BattG Act governing placement on the market, take-back and environmentally-compatible disposal of
. conventional and rechargeable batteries
corresponds to a collection rate of 64.2%. Primary batteries non-rechargeable batteries Secondary batteries rechargeable batteries
AgO Silver oxide AlMn Alkaline-manganese Cd Cadmium Li Lithium Li-ion Lithium-ion
1Composition based on sorting results. NiCd Nickel-cadmium NiMH Nickel-metal hydride NiZn Nickel-zinc Pb Lead Zn-air Zinc-air

2Where sorting was not possible, these results include both primary and secondary batteries. ZnC Zinc-carbon
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Mass of recycled portable batteries: Qualitative and quantitative results for recycling and disposal

Mass of waste batteries sent for recycling

Category/scheme Mass of recycled waste batteries Mass of disposed waste batteries outside of Germany
Primary batteries Tonnes
ZnC 11.0
Round cells Aan. 520.6 180.7
Zn-air
Li 12.7
AgO
Button cells* Aan. 8.9
Zn-air
Li
Subtotal I 180.7
Secondary batteries
AlMn
Li-ion 50.9
Round cells NiMH 18.7 1.2
NiCd 21.4 2.5
Pb 0.0
Li-ion
Button cells NiMH
NiCd
Subtotal IT 91.1 3.7
Not determined
Total 644.2 184.4

Where sorting was not possible, these results include both primary and secondary batteries.

Taking into account the annual storage figures carried forward,

Scheme Mass input (tf) Mass output (t) Recycling efficiency (%) ) )
b the recycling rate under Section 15(1) no. 5 BattG amounts to 100.6%.
. BattG Act governing placement on the market, take-back and environmentally-compatible disposal of
NiCd 214 le.1 75.19 conventional and rechargeable batteries
«“ » Primary batteries non-rechargeable batteries Secondary batteries rechargeable batteries
Others 622.8 478.6 76.85 A£0 Silver oxide AlMn Alkaline-manganese Cd Cadmium Li Lithium Li-ion Lithium-ion
Total 644.2 494.7 NiCd Nickel-cadmium NiMH Nickel-metal hydride NiZn Nickel-zinc Pb Lead Zn-air Zinc-air

ZnC Zinc-carbon
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Mass of industrial batteries taken back, by category and scheme

Category/scheme Mass taken back by our scheme

Primary batteries Tonnes?
ZnC

Round cells/prismatic AIMn/NiZn?
cells/block batteries Zn-air

Li
AgO
Button cells? Aan_
Zn-air
Li
Subtotal I
Secondary batteries
AlMn
Li-ion 224.3
Round cells/prismatic MH
cells/block batteries —
NiC
Pb
Li-ion
Button cells NiMH
NiCd
Subtotal II 224.3
Total 224.3

1Composition based on sorting results
2Where sorting was not possible, these results include both primary and secondary batteries.

BattG Act governing placement on the market, take-back and environmentally-compatible disposal of
conventional and rechargeable batteries

Primary batteries non-rechargeable batteries Secondary batteries rechargeable batteries

AgO Silver oxide AlMn Alkaline-manganese Cd Cadmium Li Lithium Li-ion Lithium-ion

NiCd Nickel-cadmium NiMH Nickel-metal hydride NiZn Nickel-zinc Pb Lead Zn-air Zinc-air

ZnC Zinc-carbon
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Mass of recycled industrial batteries: Qualitative and quantitative results for recycling and disposal

Mass of waste batteries sent for recycling

Category/Scheme Mass of recycled waste batteries Mass of disposed waste batteries .
outside of Germany

Primary batteries Tonnes
ZnC

Round cells/pris-

. AlMn
matic cells/block -
. Zn-air
batteries -
Li
AgO
AlMn
Button cells -
Zn-air
Li
Subtotal I
Secondary batteries
AlMn
Round cells/pris- Li-ion 224.3
matic cells/block NiMH
batteries NiCd
Pb
Li-ion
Button cells NiMH
NiCd
Subtotal I1 224.3
Total 224.3
Scheme Mass input (t) Mass output () _ Recycling efficiency (%) Taking |nt9 account the annual storage figures carried forward,
b the recycling rate pursuant to Section 15 (3) BattG amounts to 100%.
NiCd BattG Act governing placement on the market, take-back and environmentally-compatible disposal of
conventional and rechargeable batteries
“ ” Primary batteries non-rechargeable batteries Secondary batteries rechargeable batteries
Others 224.3 177.3 79.05 AgO Silver oxide AlMn Alkalins-manganese Cd Cadmium Li Lithiumn Li-ion Lithium-ion
Total 224.3 177.3 NiCd Nickel-cadmium NiMH Nickel-metal hydride NiZn Nickel-zinc Pb Lead Zn-air Zinc-air

ZnC Zinc-carbon
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