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Scale of the challenge
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EV Adoption Accelerating in Low- and Middle- Income Countries

LMICs re now driving adoption, making end-of-life planning urgent

Transjakarta Targets 100% Electric Bus Fleet by 2030

Under USD 350 Million Investment Plan
Electric car registrations and sales share in selected countries/regions

2015-2023
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Philippines’ 100% EVs by 2040 aim to be pushed by CREVI,
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Reported on October 29, 2022, the Philippines’ Department of Energy (DOE) announced that the
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Embracing E-Mobility
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EV Sales Rising, But Battery Supply is Concentrated

Most battery production remains concentrated in a few countries — leaving LMICs dependent on
imports and vulnerable to supply shocks and circularity gaps

EV Adoption is Booming

Global EV sales crossed 14 million in 2023
EV sales share >40% in China (2023)
Growth — especially 2/3 wheelers in LMICs

EV battery volumes in use by vehicle type, 2015-2023

Freight trucks
pm =N Two/three-wheelers
Buses

M Light-duty vehicles

2015 2016 2017 2018 2019 2020 2021 2022 2023
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Battery Manufacturing is Concentrated

~75% of global LIB capacity in China
Regional gaps in battery production and recycling
infrastructure

Lithium-ion battery manufacturing capacity by region, 2020-2023
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Next Big Wave - Exports of used EVs to LMICs
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Figure 4. Maximum and minimum estimates of second-hand EV exports from the three top global used vehicle
exporters (EU, Japan, and US).

https://www.unep.org/resources/report/electric -vehicle-lithium-ion-batteries-lower-and-middle-income-

countries

LMIC’s requesting support to deal with the
upcoming problem of used EVs and EoL
batteries:

* More than 90% of all cars registered in
sub-Saharan Africa and many countries
in Asia for the first time are used
imported

 Asia will see significant numbers of
used imported EVs from EU, U.S. and
China within the next five years

« China will play a major role in used EV
export to LMICs around the world.

* With used car export growing
exponentially since 2019, and EV sales
share for new cars hitting 40% in 2023,
used EVs are likely to be exported in
large quantities.
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Part 2: Core Challenges in
LMICs

“What happens when EVs are deployed

without a plan for their end-of-life?”
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Core Gaps Undermining circularity

EV deployment without end-of-life planning creates new environmental problems

Category

Challenges

Systems and Infra Gap

- No national EoL planning or collection systems
- Batteries leak into informal waste chains
- Collection gaps undermine traceability and safe EoL handling.

Complexity & Safety of Battery
Reuse

- Battery designs lack standardization
- Informal reuse is unsafe, no testing protocols
- Unclear which materials can be recovered economically

Recycling Not Viable Yet

- No economies of scale
- No policy incentives or local tech or expertise
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Asia—Pacific: Surging EV Growth & Risks

Asia-Pacific is outpacing its ability to safely manage the EV lifecycle. Without urgent policy
action, today's clean transition could become tomorrow’s waste crisis.

« Over 300 million EVs projected in Asia—Pacific  Risks emerging across the region
by 2040 (BloombergNEF, 2024)

- Safety concerns from unregulated second-life
 High growth in electric 2- and 3-wheelers, use and informal reuse
especially in Southeast and South Asia

+ Gaps in EoL infrastructure, traceability, and

» Large volumes of batteries with diverse collection systems
chemistries
- Fragmented standards and absence of
+ Uneven growth in production capacity extended producer responsibility (EPR)
throughout the region — 75-80% of Li-on cell
manufacturing from China » Concentration can create downstream
dependence
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Source: BloombergNEF EV Outlook 2024; UNEP,



Part 3: UNEP’s Global

Programme




Overview of the Global Electric Mobility Programme

« 36 country projects include battery end-of-life
components
(27 under GEF-7 and 9 under GEF-8)

« Approximately USS9 million in funding focused on
EoL.

* These projects primarily address the management \"'
of used EV flows, battery end-of-life, and the g
development of circular economy infrastructure in
Asia and the Pacific.

e Upstream issues such as mining and critical
mineral supply chains are tackled through separate
UNEP and UN initiatives, including the UNSG Panel
on Critical Energy Transition Minerals and the
UNEP Environment & Trade Hub.

57 e-mobility projects
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Global, Regional and Global GEF8 Chemicals UNEP, ADB, EBRD, WB

Country Support and Waste 4 Country projects TBC 7,980,000 3,980,000
Burundi GEF7 UNEP 775,688 50,000

lvory Coast GEF7/ UNEP 408,716 30,000

Madagascar GEF7 UNEP 1,142,661 60,000

Rwanda GEF8 UNEP 1,688,619 1,000,000

Senegal GEF8 UNEP 3,589,724 400,000

Africa Seychelles GEF7 UNEP 423,716 46,000
Sierra Leone GEF7 UNEP 423,716 23,500

South Africa GEF7 DBSA 4,713,224 72,000

Togo GEF7 UNEP 423,716 25,000

Zambia GEF8 UNEP 2,000,000 169,568

Zimbabwe GEF8 UNEP 2,000,000 150,000

Albania GEF7 UNIDO 766,208 TBC

Azerbaijan GEF8 UNEP 3,000,000 750,000

é:uergtg: s‘vgsfzg Jordan GEF7 UNIDO 1142,661 TBC
and Middle East Leba-non (SA) GEF7 UNDP 3,552,968 TBC
Ukraine GEF7 UNEP / EBRD 1,601,376 60,000

Uzbekistan GEF7 UNDP 3,569,725 TBC

Antigua & Barbuda | GEF7 UNEP 3,245,000 60,000

Chile GEF7 UNEP 1,784,862 90,054

Costa Rica GEF7 UNEP 876,712 41,612

Ecuador GEF7 UNEP 1,280,275 79,782

Fiji GEFS8 UNEP 1,787,500 200,000

Latin America & the | Grenada GEF7 UNEP 1,050,917 29,779
Caribbean Jamaica GEF7 UNDP 1,784,862 80,000
Palau GEF8 UNEP 1,422,390 TBC

Peru GEF7 UNDP 1,784,862 135,400

Saint Lucia GEF7 UNEP 785,688 99,500

Solomon Islands GEF8 UNEP 1,422,390 150,000

Vanuatu GEF8 UNEP 1,422,390 130,000

Total 8,507,445

Used EVs,

battery end-of-life &
circularity work in
existing emobility
projects
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Programme Support Levels

MNational
Interventions

Supporting national
program development
and advising LMICs on
policy frameworks for

used EVs and battery
circularity.

Regional
Interventions

Advising regional bodies
on policy framework
development and
harmonization for used
EVs and battery
circularity.

Global
Interventions

Data and research
initiatives, development
of knowledge products,
and coalition building
for battery repairability.
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Programme Focus: Used EVs and Battery Circularity in
LMICs

Knowledge & data Policy & regulation Battery EoL pilots
» Global knowledge hub on - Promoting repair, second use * Re-use, re-purposing of used
Used EVs and Battery end-of- and repurposing EV batteries
Life
+ Used EV battery collection,  Regional hub systems for
- Used EVs and battery end-of- safe transportation and battery collection
Life regulatory toolkit storage

 Transport of used EVs and
- Used EV data for global use  Recycling used batteries and processed materials
returning extracted materials
like black mass to global
supply chains

- Battery diagnostics and
traceability



Country-level activities — India GEF-7

e Policies for second use of
batteries incl. technical standards
— performance focus

 Battery Passport / Aadhaar -
Working group of private sector -
OEMs, recyclers, and solution
providers to incorporate private
sector perspectives into the
framework on passport being
developed

 Battery recycling - working on
developing private-led business
models & capacity building

Battery Aadhaar Program

Identifying Scope
and Use-Cases

Industry wide zonal
consultations with
stakeholders across the
battery lifecycle.

Designing
Technology Stack
& Digital Infra

Co-development of an open,
interoperable and secure
digital architecture with tech
providers, startups & industry
participants

Pilot
Demonstrations

Implement 3-4 pifots
with industry partners
for selected use-cases

& validation of WP-1 &
2 insights

Value
Assessment of

Battery Aadhaar
Sectoral cost-benefit
analysis through

extensive engagement
with stakeholders
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Country-level activities - India

B atte l'y Mining & ]

Processing _ General
A d h Companies Public & EV
a a a r Consumers
- Reuse &
E-Mobility R&D Roadmap'24 Cell Component Recycle
proposed by Office of the IAGRISCIRSE Companies
Principal Scientific Adviser, . Elar
listed Battery Aadhaar as one Companies
of critical focus areas. Battery OEMs
Ene
Defined Battery Aadhaar as a Nemrgg{
digital record for every battery BATTERY AADHAAR
M Market, containing data on EVOEMs A Foundational Digital Building Block to : G’I';’l":i';ﬂgﬂt
its life cycle, enabling | Address Entire Lifecycle Challenges

traceability and transparency
for manufacturers, consumers,

and recyclers.

Data Collection Data .
& Exchange Processing Data Storage Data sharing
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Country-level activities — India Battery Summit

* Under the GEF-7 India project — UNEP &
ADB

- Co-hosted by UNEP, NITI aayog, N | g

Department of Science and Technology
and WRI India on 28 May 2025, New

Minister Dr. Jitéendra Singh at Battery Aadhaar pilot stall
R g i ——

[ Theme Battery Aad h aar, fln anCIng . Battery P.adhuargi.igiegt g;;r;tg::::ﬂ:; I:Ez;tar Dr. .Iitand;ﬂ
battery recycling, policy support, private | | i

Sector participation Battery Aadhaar
Prototype -l
« More than 500 people from the industry, Showcased at Battery Summit 2025 Latnh .fgaltm-m;;rpnm ox oo rm—

government, academia, financers, NGO
and multilaterals attended.






Circular Economy Hierarchy for EV Battery Circularity

If we only focus on recycling, we're already too late. The biggest gains come from designing better and
extending life before batteries reach end-of-life.

Reduce

Repair

Reuse &
repurpose

Recycle

Dispos
al

Avoid: being intentional about fleet sizes and vehicle types. Not every
trip needs a private EV.

Reduce: working with manufacturers on designs that last longer and
are easier to recycle from the start.

Repair: ensures batteries can be safely serviced in the countries where
they end up, not just where they were made

Reuse & repurpose: where real local value emerges—retired EV
batteries powering backup storage systems, telecom towers, or solar
installations. This creates jobs and extends battery life by years.

Recycling: recovers critical materials like lithium, cobalt, and nickel,
reducing pressure on mining.

Disposal is the last resort—safely managing what cannot be recovered.

¥
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Adapted from waste hierarchy principles (EU Waste Framework Directive); informed by Plug-In America, GAIA, and UC Davis research



Asia—Pacific Circularity Opportunities

Engage EV & battery OEMs early

» Collaborate on design for reuse/recyclability

« Support digital traceability tools (e.qg., battery passports, QR IDs)
 Encourage OEMSs to co-invest in take-back and recycling ecosystems

Build regionally harmonized coordination frameworks

 Harmonize reuse and recycling standards across borders

* Develop shared EPR systems and explore regional recycling hubs

* Leverage platforms like Battery360 for data exchange and capacity-building

Foster innovation and pilots

« Support formal second-life markets (e.g., backup storage, marine use)
* Pilot safe battery testing, transport, and collection protocols

 Embed battery circularity in just transition and green jobs strategies
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Key Takeaways

« Used EV imports to Asia-Pacific will surge within five years. Preparation must begin now

« EV deployment without end-of-life planning potentially can create new environmental burdens
that undermine benefits

« Second-life applications and local recycling capacity create jobs and reduce dependence on
virgin materials

 Prioritise the top of the hierarchy, extend battery life first. better design, repair access, and reuse
retain more value than recycling alone

» Regional cooperation on standards, EPR systems, and recycling infrastructure will be key

« UNEP welcome engagement from governments, industry, and development partners in shaping
priorities for countries, regions and identifying pilot opportunities.
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Thank you!

Yeonju.Jeong@un.org
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