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Primary Production 2012
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PRODUCTION & CONSUMPTION
“"CENTRES OF GRAVITY”



Primary Production, 1973-2020
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Semis Demand, 1990-2020

" Bac
(™ Consumer Durables

C_‘,‘ Electrical
(_‘,‘ Other

Packaging
(_‘,‘ Transport

1990
30 million tonnes

12011
|65 million tonnes

2020f
100 million tonnes

HiNg
© 2013 Nokia




€SB VWORLD
QARF ALUMINIUM

THE WORLD (MINUS CHINA)



World Minus China Production
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World Minus China Semis Demand
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data:narrative

1. Increase transparency and functionality

« Empower users to tell their own story
* Give free access to credible data

2. Tell The Aluminium Story
e Narrative framework



DATA




http://www.world-aluminium.org/statistics/
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Primary Aluminium Production
Alumina Production

Primary Aluminium Capacity
Alumina Capacity

Primary Aluminium Smelting
Energy Intensity

Primary Aluminium Smelting
Power Consumption

Metallurgical Alumina Refining
Energy Intensity

Metallurgical Alumina Refining
Fuel Consumption

Fluoride Emissions

Perflurocarbon (PFC) Emissions

Antaike (China)
Aluminum Association (US)
European Aluminium Association

Japan Aluminium Association

Aluminium Inventories
(1973-2013)

2011 Anode Effect Survey Report
2010 Sustainability Update
Production Survey Forms
Capacity Survey Forms

Energy Survey Forms

PRIMARY ALUMINIUM PRODUCTION
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Summary
(per tonne of aluminium ingot)

http://www.world-aluminium.org/publications/
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GLOBAL LIFE CYCLE INVENTORY DATA FOR
THE PRIMARY ALUMINIUM INDUSTRY
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“The life cycle inventory data of global primary aluminium production in 2010 are
consistent, transparent, and of high quality. It provides the LCA practitioner with
reliable life cycle inventory data of global primary aluminium. The lack of
information about the Chinese primary aluminium production is addressed as
good as possible.

The publication of unit process data allows for a consistent implementation of the
data into LCA databases worldwide. The data are thus suitable for LCA studies
compliant with ISO 14040 and 1SO 14044 (ISO 2006a & b) and for
iImplementation in LCI databases which are in line with the UNEP SETAC Global
Guidance Principles for Life Cycle Assessment Databases.

For future updates it is recommended to include Chinese production in the
survey, extending the inventory to cover land use and transformation and heavy
metals leaching from red mud dumps, and regionalising the water use data.”
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Databases

iiNREL

HATHIMAL MEMEWABLE ENERGY LAGORATO

U.S. Life Cycle Inventory Database
ELCD core database




Regional Resources
(downstream data)

 EAA Environmental Profile Report (2012):
e http://www.alueurope.eu/

e Aluminum Association LCA for North
America (forthcoming)

e Both data incorporated into GabBi.


http://www.alueurope.eu/
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lobal Aluminium Industry Energy Use
5,000,000 TJ (2013)

Semi-fabrication Bauxite mining
15% - <1%

Remelting (inc
scrap)
8%

Alumina refining
23%

Smelting (anode
production)
5%

Smelting
(electrolysis)
49%



15% over last 30 years
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PFC Emissions Benchmarking

1990 vs 2010 intensities Focus on high emitters (2010)
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Dismantling &
contraction of
integrated value
chain

Increasing demand

from customers for

responsibly sourced”
aluminium

The aluminium industry
must demonstrate...

1. that it produces responsibly, by mitigating environmental impacts and
positively impacting the communities in which it operates;

2. that its products bring a net benefit to society in terms of reduced
environmental impact; improved quality of life, health, safety & wellness and
economic growth;

3. that at the end of product life, the value of the metal, the energy that went into
its production and the resource inputs are retained and realised as another
product or service, through collection and recycling or energy recovery.
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www.thealuminiumstory.com



Anthropogenic GHG
Emissions by Sector

Waste _
3% ...of which
Al
Forestry proi%/ctlon
0
17% Industry
19% _
Agriculture |
13% ~600Mt
— CO.e
(2012)
Buildings
8% ...of which Al
Transport production
13% 1%

Source: IPCC 2007

THE
_\  ALUMINIUM
R ANK FOR THE FUTURE STO RY -

Opportunities to reduce
emissions through use of
aluminium in:

e Green buildings;

« Lightweight vehicles;

* Protective Packaging;

o Efficient machinery;
 Cables;

e Turbines & Solar Panels;

« Efficient Consumer Durables;

« Intelligent Control Systems.
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= Mining & refining best practice

= Production processes

- Transport application benefits

= Green building application benefits
# Packaging benefits

» Recycling & value recovery
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Almost infinite
ENERGY BANK FOR THE FUTURE

The Aluminium Story

From Mine to Market

‘Strong & Light Value Retained
0230 - 01:45
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http:ffbauxite world-aluminium_org
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http-/fprimary world-aluminium_org
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Carrier =

http-/ftranspaort warld-aluminium_org

Untitled
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Carrier =

http-//packaging world-aluminium_ org

FRESHNESS &

FLEXIBILITY

Untitled

30% of the food in developing countries perishes
due to the lack of packaging. Aluminium has the
best barrier properties to keep food and drink,
pharmaceuticals and toilefries fresh and safe,
guaranteeing longer shelf-life and contributing to
the sustainability of packaged products.
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Carrier =

http:/frecycling. world-aluminium.org

Untitled

RECYCLING
TRANSFORMS
PRODUCTS &
SOCIETIES

The recycling of aluminium ! : Eh%LLTEFéILAL E
products ensures that this B
valuable metal can change
its use over and over again,
while retaining its unique
qualities. Thus, what was
once a drinks can could one
day form part of an aircraft,
a laptop computer or even
another can,
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e www.thealuminiumstory.com

e www.world-aluminium.org

e WWW.youtube.com/thealuminiumstory



http://www.thealuminiumstory.com/
http://www.world-aluminium.org/
http://www.youtube.com/thealuminiumstory

MASS FLOW
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lobal Mass Flow 2012 (DRAFT)

Bauxite Used! 259.7 MATERIAL FLOW

METAL FLOW

|

|

|

|
Alumina Used? 90.6 !
Primary Aluminium Stock 12.1
Net Addition 2012: +0.4

Total Products
Stored in Use
Since 1888

Semi-fabricated
Finished
Products 93.3 Products 56.6 Building 33%

Transport 28%
a.0.Automotivel7%

Primary
Aluminium Used
46.4

Net Addition,2012: 34.2
Remelted e —
Aluminium 48.8 ackagim g

Other Other 10% Engineering

. . 6 (1]
Appllcatlorisg and Cable 28%

Traded Old
New Scrap® Scrap
11.7 125

incl.Recycled
Aluminium 23.8
|

Traded
New
Scrap®2.0

Fabricator
Scrap*
25.0

Bauxite Residues 122.9 ) 7 L g
and Water 46.3 Metal Losses 2.4 Recovery and Disposal” 4.8 Under Investigation® 3.3

Values in millions of metric tonnes. Values might not add up due to rounding.

1 Calculated based on 2010 Life Cycle Inventory Data for the Worldwide Primary Aluminium Industry (2013)". Includes, depending on the ore, between 30% and 50% alumina; 2Calculated
based on "2010 Life Cycle Inventory Data for the Worldwide Primary Aluminium Industry (2013)". Includes, on a global average 52% aluminium; 3 Aluminium in skimmings; 4 Scrap generated
by foundries, rolling mills and extruders. Most is internal scrap and not taken into account in statistics; 5 Scrap generated during the production of finished products from semis; 6 Such as

deoxidation aluminium (metal property is lost); 7 Either incinerated with/without energy recovery, material recovery or disposal; 8 Area of current research to identify final aluminium destination
(reuse, recycling, recovery or disposal).




Three quarters of all aluminium ever
produced is still in productive use

1 billion tonnes primary produced since 1888
e 750 million tonnes in products in use

e A positive recycling story but...



...more significantly a story of

« Demand growth

* For light, strong, conductive, protective products
e 800 million tonnes produced since 1980

o Durability

« Aluminium in long lifetime products have not yet reached the
end of their “First Life”

» Long lifetime products tend to have high recycling rates (>90%)
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(fabricated products)
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75% still In use: 60% still in “first use”

750

600

450

300

150

mEoL recycled & in-use

m "First Life"

m Cumulative EoL unrecovered, energy recovery & "unknown"

® Cumulative destructive uses
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both primary & recycled sources
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Mass Flow Ongoing

 Regionalisation of all flows (inc. trade, use and EoL);
e Stocks “not in use”, e.g. inventories;

 Lifetime distributions & regional specifics
(e.g. buildings in China are not like buildings in EU);

« GHG & Energy modules;
e User-defined variables and scenarios:

e Model architecture rather than “bundled data”
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www.thealuminiumstory.com
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