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Umicore in a nutshell

A We are a global materials technology
company (14.600 people, 79 sites, >
50% sales in Europe, Turnover 2012 @
12.5 BU or 2.4 Bu excl. metal value)

AOur mission is to make
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AThe majority of our growth comes Materials Management
from clean technologies Cobalt& Rechargeable Pcom B Gl 6
Specialty Battery . Metals Industrial
Materials Materials  umicore Refining Metals

AWe use application know-how to
create tailor-made solutions in close
collaboration with our customers

AWe close the loop and secure supply
by recycling production scrap and
end-of-life materials
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Umi cor eds

devel opment fi1ts

sustainability-driven megatrends umicore

Electrification
of the automobile

Resource
scarcity

More stringent
emission control

Renewable
energy
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We are a leading producer of key materials for

rechargeable batteries for laptops, mobile phones
as well as electrified vehicles

We are the largest recycler of precious metals; we
are able to recycle more than 20 different metals

We provide catalysts for 1 out of 3 cars in the
world as well as for trucks & non-road vehicles

We supply key innovative materials for high-

efficiency solar cells and other photovoltaic
applications
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EU faces strong energy challenges

and has set ambitious goals and priorities umicore

EU A2DQ00 Targets by 2O0Qfhpetitiveness
-Cut Europeds ener
- Create growth & jobs

- Boost R&D where EU can

become a global leader
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Increase
share of
renewables
by 20%

Security of Supply Sustainability
-Decrease EUOGs ener._gjyhtclnfafeehBrge nc e
Improve - Help balance trade: single - Limit environmental degradation
energy European energy market
efficiency by

20%

By 2050: Reduce GHG levels by 80-95% below 1990 levels
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In a BAU scenario, the power sector would

be accountable for ~ 30% of GHG emissions HWEIELESA%

Business-as-usual emissions split by sector in 2005 and 2030
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Reducing CO2 emissions relies upon innovations in energy
efficiency, sustainable energy harvesting & storage
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Advanced Materials facilitate deployment
of sustainable energy technologies yﬂm{i’%&r{%
Umicore helps with its innovations
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Energy Storage using Li-ion batteries

could enable a EU value chain while solving ”ﬂi&%@

sustainability challenges

A Large storage potential forecasted (BCG 2013) with EU stronger than

Japan, China and ROW
A Batteries 2 times more than Hydrogen & together >80% of the market
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Developing products with suitable cost &

performance requires strong materials R&D gmmicgwqg

Different NMC material generations are being developed

» Reducing cost/kg
» Increasing kWh/kg = Reducing cost/kWh

m ¢ 2019-2020
NMC NMC

NMC
Generation 1 Generation 2 Generation 3

LiNiO, H,

Lower Co content
Reduces metal cost

Higher Ni content
Pushes energy density

e Increase kWh/kg
e Maintaining cost/kg

e Decrease cost/kg
e Maintaining kWh/kg

= Decreases cost/kWh = Decreases cost/kWh

Cellcore(

Cellcore® MX
NMC (1:1:1)

LiCo0, LiMnO, LiCo0, , LiMno,
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Technologies for sustainable energy harvesting & @
storage require fitechnol o gugnicoreTe t

. .. maleials-br a fe ¢
being critical for EU fraetia i

Criticality for Europe:
EU-Raw Materials Initiative

Geopolitical concerns

X REE in China

X Pt in Southern Africa
x Co in Congo

X Liin the Andes

X Pd in Russia
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