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History of primary alumium production
Main producing countries and regions
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USGS Global Primary Aluminium
Production, 2007 and 2008(e)
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Mt Share Cumulative 2008¢
CHINA 12.60 33.2 33.2 13.50
RUSSIA 3.96 104 43.6 4.20
CANADA 3.09 8.1 51.7 3.10
US 2.55 6.7 58.4 2.64
AUSTRALIA 1.96 5.2 63.6 1.96
BRAZIL 1.66 4.4 67.9 1.66
INDIA 1.22 3.2 71.2 1.30
NORWAY 1.30 3.4 74.6 1.10
STH AFRICA 0.90 2.4 76.9 0.85
DUBAI 0.89 2.3 79.3 0.92
BAHRAIN 0.87 2.3 81.6 0.87
VENEZULA 0.61 1.6 83.2 0.55
MOZAMBIQLU 0.56 1.5 84.7 0.55
GERMANY 0.55 1.4 86.1 0.59
TAJIKISTAN 0.42 1.1 87.2 0.42
ICELAND 0.40 1.0 88.3 0.79
OTHER 446 117 100.0 4.70
TOTAL 38.00 100.0 39.70 Source: USGS, 2009.




CRU International Limited Aluminium
Quarterly Report (January 2009) . ..

>

n . . . demand f or al umi ni um ¢

2008, demonstrated by 961,000 tonnes increase in LME
aluminium warehouse stocks I

nNSmelters have announced 5. 3
curtail ments to date

@)

Source: CRU International Limited Contact Marco Georgiou
Tel: +44 (0)20 7903 2214, email: Marco.Georgiou@crugroup.com



CRU International Limited Aluminium
Quarterly Report (January 2009) . ..
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NThe decline 1 n Q4 2008 refl
end-use demand across all main end-use sectors,
compounded by inventoryde-st ocki ng . . . 0

Source: CRU International Limited Contact Marco Georgiou
Tel: +44 (0)20 7903 2214; email: Marco.Georgiou@crugroup.com



CRU International Limited Aluminium
Quarterly Report (January 2009) . ..

>

APrimary aluminium smel ting
past half year, on the back of the massive drop in the
aluminium price of over 50%. 0

NThe f all Il n costs . .. | agge
approximately 2-3 months ... will offer some respite for
smelters I n the size of the

n. . 1,508/t ab&ut 44% of smelters should be operating
with a positive balance shee

Source: CRU International Limited Contact Marco Georgiou
Tel: +44 (0)20 7903 2214, email: Marco.Georgiou@crugroup.com



CRU International Limited Aluminium
Quarterly Report (January 2009) . ..
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NChinese smelters have borne
accounts for 38% of world smelting capacity ... initiated 62%
of the closures so far ... only a handful of Chinese smelters
fell within the lower half of the cost curve, and the lowest

cost Chinese smelter falls near the 45th percentile ...

average Chinese production costs are roughly $400/t higher
than the averagenon-Chi nese competitor

Source: CRU International Limited Contact Marco Georgiou
Tel: +44 (0)20 7903 2214, email: Marco.Georgiou@crugroup.com



Medium term outlook ...
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AFrom our October quarterly
demand 1 s 5. 7m tonnes | ower
CRU International Limited

. with complementary global alumina and energy demand
adustments i and emission reductions.



Worldwide, aluminium is becoming

less GHG intense per tonne, due to ...

Tonnes CO, equivalent per tonne

aluminium shipped
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improvements in energy efficiency

increases in the percentage of recycled metal relative to primary metal



GHG Emissions & Al Production
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Alumina Production

1.07 2.5t CO,eq/t Al Perfluorocarbon (PFC) Emissions
IAl survey average = 1.5 0.037 18.9t CO,eq/t Al
Global average = 0.7

Anode Production/Consumption
1.77 2.1t CO,eq/t Al
IAl survey average = 1.8

Al survey average =55

- e
Electricity Input
15.3 MWh/t Al | |
071 20.8t CO,/t Al —

\glten Allminiiim

Cathode Block Source: Al 2005 Life Cycle Inventory

IAI 2007 Anode Effect Survey
IAl 2007 Energy Survey

U Globally, just under ten tonnes of CO, equivalent are emitted for each tonne of primary
aluminium produced (from bauxite mining to ingot casting) - over half from power generation

U Compared to around 12 tonnes per tonne in 2000 o



Energy embodied in shipped
aluminium semis has fallen by over
20% between 1980 and 2007

14

12

10

shipped
(00)

GJ per tonne aluminium semis
(@)

>

— o o o o mm mm o fem mm mm | E e e e e e e e e

1980 1985 1990 1995 2000 200552010 2015 2020 2025 2030



Regional Specific Power Consumption in
Aluminium Smelting
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kWh per tonne of primary aluminium
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Note: In this graph, Europe includes EU25 plus Iceland, Norway, Switzerland, Bosnia and Herzegovina,
Croatia, Romania, Russian Federation, Serbia and Montenegro and Ukraine. Source: IAl, 2008c



Global Primary Aluminium Production
by Technology Type (1990-2007)
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Primary aluminium production
Average GHG emissions by process
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Total GHG Emissions
(tonnes CO2-eq/tonne of Al)
oo

2 .
O T T T
1990 1995 2000 Today
0O Refining&mining process CO2 B Smelting process CO2*
@ Casting CO2 B PFCs

O Indirect

* incl. anode production & consumption, excl. PFC

SOURCES:

- 2000 and 2005 Lifecycle Inventories
- DRAFT 2007 Anode Effect Survey
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Global PFC Specific
Emissions (1990-2006)
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Global PFC Specific

Emissions (1990-2007) | ==
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Focus on high PFC emitting
facilities
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Source: 1Al 2007 Anode Effect Survey



Smelting Electricity Voluntary Objective

10% reduction in electrical smelting energy consumption per tonne of Il\l
aluminium produced between 1990 & 2010 |  ~——
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MWh per tonne aluminium

57% Reported Electrical Smelting Energy from Hydro Power

Source: 1Al SDI Report



Benchmarking Smelter Electrical Energy IAL

21,000
20,500
20,000
19,500
19,000
18,500
18,000
17,500
17,000
16,500
16,000
15,500
15,000
14,500
14,000
13,500
13,000

Electrical Energy Consumption
(kWh per tonne aluminium)

Consumption (All Technologies)

oL

M

e auk

et

al

4

I
4,000,000

2,000,000 6,000,000

I
8,000,000

I
12,000,000
10,000,000 14,000,000

I
16,000,000

18,000,000

I
20,000,000 24,000,000

22,000,000

Primary Aluminium Production (Tonnes cumulative)

Source: 1Al 2007 Energy Survey



=)

sources

Aluminium demand will be met from

primary and recycled metal
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Update: August 5, 2008



Aluminium Mass Flow (DRAFT 2007)




