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Today's presentation is based on two recent pieces of work
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First, some facts and figures on the state of the industry
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Supply chains: a race to keep pace

New plug-in vehicle sales
(million BEV + PHEVs sold)

Lithium demand
(megatons lithium carbonate equivalent, light vehicles only)

New Li-ion battery cell production
(Terawatt-hours produced, light vehicles only)

Public EV chargepoints
(million units in operation)

2021 2025 2030

6.5 23
44

<0.3 1.0
2.2

0.3 1.2
2.6

2 6
10

3.5x

4x

4x

2x

2x

2x

Renewable energy for BEV re-charging
(Terawatt-hours per year, public + private charging)

50 240
740

5x 3x

1.5x3x

Example: Annual global supply and demand in light vehicles

Source: BCG analysis   BEV = battery electric vehicle; PHEV = Plug-in hybrid electric vehicle
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>1M tons of scrap could be available for our supply chains by 2035

45%55%

2020

17%
83%

2025

20%

80%

2030

48%

52%

2035

0.0

0.2

0.4

1.0
Global post-consumer scrap

Global post-industry scrap

1. Post-consumer scrap accounts for collection, sorting and recycling efficiency losses after usage (for xEV incl. second life use)  2. Timing of ratio shift 
toward post-consumer scrap depending on production efficiencies and EV adoption rates and lifetime   Source: BCG analysis

Total cathode material supply per scrap origin, 2025-2035 in millions tons

Lithium Cobalt

Nickel Manganese
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Yet, materials demand will only partly be met via recycling

10%
2%

2025

10%
2%

2030 2035

2.0

4.3

6.4

Potential recycled material from post-industry and post-consumer scrap

Potential recycled material from post-consumer scrap

Cathode material demand for EVs (Lithium + Cobalt + Nickel + Manganese)

Global cathode material demand vs potential material 
supply available from recycling, 2025-2035 in million tons

16%

8%

Note: Lithium, cobalt, nickel, and manganese only     Source: BCG Analysis, BCG EV battery recycling model
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Even so, policymakers are ensuring circularity remains in focus

Note: Differences due to rounding. Quotas will be reviewed in 2027. No material Lithium recycling capabilities assumed pre-2030. Includes recycled material from consumer and 
stationary.  1. Assuming consumer batteries (mainly LCO) are recycled; 2. Relative date outlined in Regulation: 96 and 156 months after entry into force of Regulation;
Source: Regulation of the EU Parliament & of the Council concerning batteries & waste batteries (2023/1542),  BCG EV battery recycling model. 

NiCo1Li

European cathode material demand for xEV & recycled material supply, 2025-2035
Considering Europe as a self-contained system (excl. trade/intercontinental outflows) 

7%

1%

100%

2025

13%

2%

100%

2031

17%

8%

100%

2036

Potential recycled material from post-industry and post-consumer scrap

Potential recycled material from post-consumer scrap

38%

18%

100%

2025

35%

19%

100%

2031

42%

29%

100%

2036

15%

0%

100%

2025

14%

2%

100%

2031

19%

10%

100%

2036

Material 
demand 
(normalized)

6%

12%

16%

26%

6%

15%

X%

EU quota 
required
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Recycling facilities and regional offtakers are coming online 

Source: ICCT (2023), FCAB

Li-ion battery recycling, battery material production, and EV production in U.S.

Recycled Material 
Producers
• Existing: >35 ktons
• Planned: >75 ktons 

Intermediate Processing 
Facilities
• Existing: >175 ktons
• Planned:>200 ktons

As of late 2023…
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At least ten ways in which companies are participating in recycling

Recovery integrated 
upstream player

Pure shredder

Pure metallurgists 
& direct recycler

Black mass recycler

Archetypes Value Chain Coverage Success factors

Collection integrated 
Black Mass recycler

Pure collector

Pure logistic provider

Forward integrated 
logistic provider

E2E recycler

Collection- integrated 
E2E recycler

Collection, 
logistics & sorting

Discharge & 
Dismantle Pre-treatment

Battery materials 
recovery

• Technical know-how 

• Reliable, sufficient 
supply

• Secure offtake & pricing

• Market proximity

• Network fit (high coverage, 
decentralized, specialized, etc)

• Inexpensive energy

• Scale (10+ ktons)

• Favorable regulatory 
environment
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Profit pools are emerging, but are not guaranteed

2030

$ MUSD
EBITDA

1. Includes sales of remaining car parts
Source: Expert interviews, BCG analysis

Breakdown 
per sub step

Focus xEV in EU

100

60

30

10

60

30

30

180

10

170

500

40

460

Battery 
materials 
recovery

Pre-treatmentDischarge & 
Dismantle

Collection,
logistics & 

sorting

Collection Point1 Discharge & Dismantle Pack Disassembly Pyro + Hydrometallurgy

Transport & Discharge Material Sort
Shred & Sort

Hydrometallurgy

Sort & Warehouse
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Li-Bridge 2023 End of Life forum aimed to help us go further, faster
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Participants discussed a wide range of nuanced challenges

High labor intensity in collection, sorting, and disassembly

Lack of customized classification frameworks for storage and transport

Lack of knowledge / absence of safety best practices related 
to occupational and environmental health risks

High processing costs relative to the intrinsic value of certain battery chemistries and components

Insufficient consumer motivation to recycle batteries in sufficiently large volumes
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We coalesced around several go-forward recommendations

Update 
federal 
EPA and 
DOT regulations 
for battery waste

Require 
clear and 

conspicuous
labeling

Establish economic 
structures that 
encourage the recycling 
of lithium 

Require producers 
to publish pack

decommissioning 
protocols

Enforce 
existing 

legislation

Author 
guidelines for 
storage and transport 
of used batteries

Increase R&D 
funding for 
recycling 
capabilities

Create and 
adopt best 

practices for 
toxicology, 
medical & 

industrial hygiene

Define rules 
related to 

leakage
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What could 
change the 
landscape

External: new regulations / policies, …

Longer lifecycles in 1st/2nd life

Manufacturing improvements

Extraction innovations

Material substitutions

Recycling innovations



bcg.com


	Battery �Recycling 
	Today's presentation is based on two recent pieces of work
	First, some facts and figures on the state of the industry
	Supply chains: a race to keep pace
	>1M tons of scrap could be available for our supply chains by 2035
	Yet, materials demand will only partly be met via recycling
	Even so, policymakers are ensuring circularity remains in focus
	Recycling facilities and regional offtakers are coming online 
	At least ten ways in which companies are participating in recycling
	Profit pools are emerging, but are not guaranteed
	Li-Bridge 2023 End of Life forum aimed to help us go further, faster
	Participants discussed a wide range of nuanced challenges
	We coalesced around several go-forward recommendations
	Slide Number 14
	Slide Number 15

