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N Nickel

Antitrust reminder

* Nickel Institute does not present forecasts or comments on
supply/demand, nickel markets or prices

ANTITRUST

. . .. COMPUANCE :
*  We are committed to full compliance with the competition or ests ‘
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antitrust laws in all jurisdictions where our members are
active

* NI Guidelines (NI website) provide an overview of areas of
legal risk
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* All participants in NI activities share responsibility for e
adherence to the Guidelines J\{ Nickel

* |f any doubt exists about the appropriateness of specific
discussions or activities, legal advice should be obtained
before they are undertaken

NI is committed to antitrust compliance
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http://nickelinstitute.org/en/AboutUs/Policies/AntitrustGuidelines.aspx
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Nickel Institute member companies
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Nickel Institute is representing leading global producers of nickel and nickel

compounds




Nickel: physical / chemical properties
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g Nickel

Nickel with outstanding physical / chemical properties with a major role

what concerns energy efficiency



Nickel: how it contributes to sustainability )\ Nickel
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Energy Increased Higher
storage lifetime efficiency
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Nickel contributes to sustainability during use and at the end of life through

recycling



Nickel producers

Boliden
Kevitsa Mine

Norilsk Nickel
Europe,
Harjavalta

Glencore
Kristiansand

Eramet S.A.

Sandouville
Umicore

Olen

Vale
Clydach

Sources: -
I www.nornik.ru

2 Glencore presentation New Caledonia Nickel Conference 2013

3 http://shingo.org/recognition/profiles/Profile%20Sheet%20-%20CNR%20Jan%202014%20-%20Vale%20Refinery.pdf

4 www.eramet.com

Terrafame
Sotkamo Mine

Boliden
Harjavalta


http://www.nornik.ru/
http://shingo.org/recognition/profiles/Profile%20Sheet%20-%20CNR%20Jan%202014%20-%20Vale%20Refinery.pdf
http://www.eramet.com/

The EU Nickel value chain

Export
Ferronickel

Mining Smelting
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Source: Nickel Institute 2019. Data from 2017.

Major imports of nickel intermediates into EU to satisfy demand

Imports
Ni Matte, NOS

Imports
Nickel, FeNi

Refining Nickel Metal

Imports
Stainless steel,
SS scra

Stainless Steel

Alloy Steel

Non-Fe Alloys

Plating

Powder
Metallurgy

Batteries

Others

-
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Exports
Non-Fe Aloys

and to compensate lacking mine production

Engineering

\‘ Nickel

Automotive & Accessories
Railways

Aircraft & Aerospace
Bicycles

Containers

Shipbuilding

Others

Washing Machines, Dish washer
Freezers, Refrigerators

Domestic Cooking

Other appliances

Data processing, consumer electronics

Others

Energy, Vessels, Tanks, Heat Exchangers

Chemical, Petrochemical, Offshore

Food processing

Pulp & Paper
Textile, Laundry
Packaging
Other

Sinks, bath tubs

- Stone anchors

Panels

DIY markets

Lifts, Escalators

Space heating, air conditioning
Chimney Liners

Window frames, saches, roofs
Others

Cutlery

— Tableware

Metal goods

Kegs

Medical appliances

Catering

Fasteners

Stranded Wire, Cable & Rapes
Wire & woven products
Coinage

Other

Non-allocated

Non-allocated



Country level:
The Finnish Nickel value chain

Non EU Export EU Export
Exports EU Stainless steel Stainless steel
Exports Non EU Nickel Metal semi finished products ~ semi finished products

Nickel Metal

Imports Imports
Nickel Ores & Nickel Matte
Concentrates Transport

Electro(nics)
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Alloy Steel

®

Mining Smelting [
Stainless Steel

=

Refining Nickel Metal

e __©

Engineering
Exports non EU

\‘ Nickel

Shipbuilding

Automotive & Accessories

Washing Machines, Dish washer

Energy, Vessels, Tanks, Heat Exchangers
Chemical, Petrochemical, Offshore
Food processing

Nickel Matte

o,

Exports non EU
Nickel Ores and Exports EU
Concentrates & Nickel Matte
Intermediates

Non-Fe Alloys

Building & Construction

L)

Exports EU
Nickel Ores and
Concentrates
Plating

Metal goods

Non-allocated

Pulp & Paper

Packaging
Other

Sinks, bath tubs
Stone anchors
Panels

Lifts, Escalators

Others

Cutlery
Tableware
Catering
Other

m /— Non-allocated

Source: Nickel Institute 2019. Data from 2017.

Finnish Nickel value chain shows flows of nickel intermediates

and nickel metal are leaving Europe to global markets




First use of nickel \{ Nickel

Nickel Mine Production - 2.33 Mill t
Laterites - 68.0% Sulphides - 32.0%

!

Primary Nickel Production - 2.20 Mill t

“Class Il Nickel" "Class I Nickel"

Other
compounds
(from
intermediat
e)

Briquettes, Sulphate
Electrolytic Ni Powder, (from
Compacts etc. intermediate)

First Use of Nickel - 2.30 Mill

Staimiesssteet ]| Aoy stees others |

End Use Markets: 2.28 Mill t

Electro & Building &
T £ i Metal

Source: Roskill Nickel End Use Report 2019. www.roskill.com

Stainless steel still the major first use of nickel whereas batteries

are at 5% globally
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http://www.roskill.com/

Availability of Nickel I\( Nickel

Albania 0.9% Kazakhstan 0./% Kosovo 0.2%

Solomon Islands Turkey 0.6% Ethiopia 0.1% Zambia 0.5%
0.9% Oman 0.6% Venezuela 0.1% lvory Coast 0.1%
Dominican Puerto Rico 0.4% Togo 0.1% logo 0.1%
Serbia 1.1% Republic 0.7%  Macedonia 0.3% Poland 0.1% Botswana 1.3% Spain 0.1%
Ce;n:je:r:};)?glj% ’——| Sweden 1.3% H'. Norway 0.1%
ndia 1. .
Myanmar 1.2%. \ \ Australia 17.7% el \ Australia 10.1%
Madagascar 1.3%-_ / Zimbabwe 3.1% ~ N . /

Greece 1.8%—

International Waters 3.1% - h
Colombia 1.8%—

Burundi 2.086-_ Finland 4.19%__
fanzania 1.1%-~ United States 4.3%._
Guatemala 2.2%—
Papua New Guinea 2.4% LATERITE —
ina5.1% _
Ivory Coast 2.4%- WORLD RESOU RCE _ ___South Africa 28.1%
United States 0,29~ 178 MILLION el
METRIC TONS — Indonesia 18.7/%
New Caledonia 8.4%f
-
Canada 18.6%
/ ™ Russia 2.2%
Cuba 9.1%

o Russia 17.3%
i ilippines 10.1%

Brazil 8.3%

Source: Gavin M. Mudd and Simon M. Jowitt, A Detailed Assessment of Global Nickel Resource Trends and Fndowments, 2014 Society of Fconomic Geologists, Inc. Fconomic Geology, v. 109, pp. 18131814

Source: Life of Nickel. https://www.nickelinstitute.org/media/1190/thelifeofni.pdf

Enough nickel to satisfy growing demand in value chains such as

batteries 11



https://www.nickelinstitute.org/media/1190/thelifeofni.pdf

Nickel Recycling: J\({ Nickel
How efficient?

2000 2005 2010

XX

m Recycled m Recycled in carbon steel m landfilled

 Recycling efficiency of nickel from end of life products at 68%
 Landfilling of nickel decreased over past 10 years

 Main recycling in stainless steel mills

e Batteries recycling expected to change recycling system and efficiencies

Reck, B. K. and V. S. Rotter. 2012. Comparing growth rates of nickel and stainless steel use in the early 2000s. Journal of Industrial Ecology 16 (4): 518-528
Reck, B. K., D. B. Miiller, K. Rostkowski, and T. E. Graedel. 2008. Anthropogenic nickel cycle: Insights into use, trade, and recycling. Environmental Sciencep&
Technology 42(9): 3394- 3400



Conclusions I\( Nickel

Europe has significant nickel production in various countries

Batteries market is currently less relevant - stainless steel is
dominating picture

A lot of potential to further increase production especially
from by-products

Availability — good reserve and resource situation

Impacts on other value chains expected to be less relevant
than for other raw materials

A lot of potential through recycling
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