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Business interventions

Battery
producers

Automotive 
OEMs

Consumers
En. storage 
providers

Material 
recyclers

Top-down interventions (regulations)

Bottom-up interventions (private actors)

Parameter increased Business interventions

Parameter decreased

Parameter unaffected Battery producers Battery producers Battery producers Battery / OEMs Automotive OEMs Automotive OEMs Automotive OEMs Car users Car users Car distributors/users Energy consumers Collection and recycling
Battery collectors / 

Repurposers

Recyclers start to pay for 

batteries

Battery production learning 

curve (improvements)
Economies of scale

Price difference between 

new and old

Demand for recycled 

battery materials

OEMs adopt responsibility-

driven strategies (e.g., eco-

design, secondary 

materials)

IP strategy of BMS data

Battery ownership (EV 

manufacturer, third party, 

or EV owner)

Car sharing becomes more 

popular

Infrastructure for charging 

will develop (battery 

reliability will be improved)

Car users swapping 

behaviour (Residual 

capacity in EV battery)

Demand for better power 

quality, reliability, and 

flexibility from el. 

Consumers

Market actors enable a 

collection and quality 

system for reuse and 

repurpose

Improved EOL handling 

capabilities

Recyclers start to pay for 

batteries

Lower price difference in 

relation to ICEs will drive 

sales in favour of EVs. 

May favour EVs
Trust in technology, ease of 

use, peace of mind

Reduced total demand

Widely adopted chemistries 

cheaper due to mass 

production

Increased utlization rate

Reduced due to business 

model based on rental

Processing can become 

cheaper if widely adopted
If price of old are lower

To reduce carbon footprint 

(documentation, scope 2 

and scope 3 emissions)

open, easier The actor's strategy affect If high Increased demand Obligatory

Skill set for EOL activities. 

The better we become a at 

handling batteries the 

cheaper it will become and 

the better the business case 

for 2nd life and 

repurposing.

If costs to recycle, more 

reuse

Processing can become 

cheaper if widely adopted

If price of old are higher 

(difficult to predict as old 

technology has to compete 

with new)

Less reuse closed, harder The actor's strategy affect If low If lack of this system
Moe valuable materials -> 

less resue

Drives demand for BESS

Widely adopted technology 

can be cheaper
High demand can affect

Who gets hold of the 

materials affect where they 

are processed

If the business model 

changes the recycling 

technology might also 

change

High demand can affect

Who gets hold of the 

materials affect where they 

are processed

If the business model 

changes the recycling 

technology might also 

change

May become a large part of 

their business model if large 

volumes

Who gets hold of materials

Recycling done by other
May be cheaper that 

recyclers do it if large scale
Who gets hold of materials

If high and no system for 

reuse regionally

May be more trade if no 

such system regionally

Costs of recycling can affect 

trade

Regional large scale 

processing can 

Can enable an efficient 

second life market 

regionally - less trade

Costs of recycling can affect 

trade

Production waste
Produces less waste after 

time

Demand for recycled materials
Share of recycled content in 

batteries to increase

increased production of 

new batteries

ELB trade

Population (humans)

Vehicle ownership

Battery reuse/repurpose

Demand for energy storage

Recycling techonology 

Share of recycling done by 

primary material producers

EV penetration

Vehicle size

Battery capacity

Batery chemistry

ELV trade



Battery producers

Parameters affected

Lower price difference in relation to 
ICEs will drive sales in favor of EVs. 

Produces less production waste 
after time

Intervention e.g.

Standardization Automation

Steep learning curve



Automotive OEMs

Parameters affected

Share of recycled content in batteries to increase

For example

Eco-design Sutainable materials

Intervention

OEMs adopt responsible strategies



Consumer behavior / Battery usage

Drives

Reuse/repurpose Recycling

Residual capacity in the batteries

High Low

Intervention

Car users driving  and car swapping behavior



Material collectors & recyclers

Parameters affected

Batteries containing more valuable 
materials will less likely be reused

Drives changes in recycling 
technology

Intervention

Collectors & recyclers (start to) pay for batteries

Secondary materials demand and price

Recycling lithium-ion batteries from electric vehicles | Nature

https://www.nature.com/articles/s41586-019-1682-5
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