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Li-ion dominance

Rechargeable Battery Market
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Cost decline opens new markets |[...

$/KWh

1.000 A B BNEF observed values:
900 annual lithium-ion battery price

800 A ____— _ index

2010-16
700 /

600 . = / Current
500 industry
400

‘ target

: 4 75 $/kWh

200 B

100 B - be
0

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Source: Bloomberg New Energy Finance

2000 2010 2015

LiTHIUM BALANCE 3

BATTERY MANAGEMENT SYSTEMS



Cost is driven by volume ... and China
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: By 2020, mass production of
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concentrated in just four countries.
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Battery material issues e

* Graphite: 65% mined in China
* Cobalt: 65% mined in DR Congo, 2015: 40% used for batteries
e Lithium salts: 75% of resources in Argentina, Chile, Bolivia

Lithium Price Forecast
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Higher energy density
Driven by industry
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BMW i3 - Same pack size:

2013: 60Ah, 22kWh, 227 Wh/L, 130 km
2017: 94Ah, 33kWh, 355 Wh/L, 183 km
2019: 120Ah, 42kWh, 453 Wh/L, 358 km
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European Commission
Strategic plan for batteries

Access to raw materials outside EU
European cell manufacturing
Accelerate research (disruptive)
Develop skilled workforce

Lowest environmental footprint

o Uk whE

Consistency with EU regulation
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Dansk perspektiv

Kunderne er der nu: europeisk bilindustri, vedvarende energi

Veerdikeeden: Danske aktgrer:

e Materialer / miljg Haldor Topsge, AU, DTU ...
 Celleproduktion -

* Effektelektronik Danfoss, Libal, AAU, SDU ...
* Batteripakker Banke, N.C. Nielsen ...

* Elbiler, Energilagring Banke, Libal, Visblue ...

Kan vi komme med pa materialer og celler?

Vi er allerede staerke pa effektelektronik (Danfoss kgber op)

Maske er batteripakker en mulighed (mekanisk, elektrisk, produktion)
Teenk hastighed og skala (som for datacentre)
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Hastighed/Skala eksempel

e Zenio (Libal aktioneer)
— Batteripakker til Nio

— Automatiseret (ABB)
* 6 min labor/pack

— Kapacitet 80.000
pakker/ar (6 GWh)

— Bygget pa 1ar
— Investering 1 mia DKK
— Pay back: ar 2

* Ved 1/3 kap. udnyttelse
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