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» Costs have fallen dramatically due to
technology, production volume and
market dynamics

» Pack cost fallen from $1,000/kWh to
<$250/kWh in less than 8 years

Nykvist et al 2014
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Volumetric energy density is increasing
due to better materials and cell structure

Doubled in 15 years

Requires continuous chemistry and

materials innovation to continue
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Has Battery, Motor and
Power Electronics

Has an engine (of some form)
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» Market for engine components and » Market for motors, power electronics
systems still exists until at least 2035, and and battery systems grows quickly
aftermarket until 2050 > Easiest to enter market whilst small

» But value will diminish
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» One third of conventional vehicle cost is powertrain

» Motor and power electronics are similar in value to this

» Battery typically 5x that

Motors 2030 UK 2030 Global
/ drives (S billion) (S billion)

PHEV 0.2 9.6

BEV 0.8 24.4
Total 1.0 33.8
Batteries 2030 UK 2030 Global

($ billion) (S billion)

PHEV 0.6 18

BEV 49 144
Total 5.5 162

gwma ©2019



Electrode,
electrolyte, Vehicle 2" life /

separator, SN Application Recycling

binder

Electrochemistry

Industrial Chemists (e.g. 3M)

2nd User ?

Materials supplier (e.g.
M
Cell Supplier (e.g. Panasonic) High Vol OEM

Future state High Vol OEM

Recycler

|
|

©2017 LIWMG

SITY OF WARWICK

©2019




anode copper
foil, 215

aluminium foit;

72 elect

binders,
solvents &
additives, 72

©2019






gwmG ©2019



Conventional
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(I

Battery removal

Depollution
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Airbag inflation
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Vehicle recycling

ELV Directive

85% recycle/reuse
10% energy recovery

Electric
Battery removal ) Battery storage
Depollution Battery diagnosis
Airbag inflation Battery transport
Vehicle recycling Battery recycling
ELV Directive Battery Directive
50% recycling
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