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CHAPTER 1

OVERVIEW OF RECENT GROWTH IN GLOBAL
NON-FERROUS METAL MARKETS T

o
o



1.1 Introduction

The goal of this report is to provide an understanding of global non-ferrous metal scrap flows
in the context of non-ferrous industry developments over the 2000 to 2011 period. The focus
of this study is on copper and aluminium as the two largest non-ferrous metals in terms of both
material tonnages and market value.

The report consists of four chapters. The first chapter, presented here, provides a brief backdrop to the
analysis on non-ferrous scrap flows. It outlines growth in metal demand and the underlying reasons for
this growth. This chapter will also outline the major reasons why metals production capacity is increasingly
located in South East Asia in general, and China in particular, commenting on relative metals production
capacities in North America and Europe versus China and other significant countries.

Chapter 2 focuses on aluminium. The market for aluminium is presented in terms of primary aluminium
demand, supply, market balance and prices before looking at consumption of scrap in particular, and where
this scrap is coming from.

Chapter 3 focuses on copper. As in the case of the previous chapter, the market for copper is presented in
terms of primary copper demand, supply, market balance and prices before looking at consumption of scrap
in particular, and where this copper scrap is coming from.

Finally, Chapter 4 provides a conclusion by drawing on data and analysis presented thus far. The concluding

chapter also provides a high-level and aggregated outlook on where CRU thinks the aluminium and copper
markets will move going forward.
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1.2 Non-ferrous metals market trends, 1995-2011

This introductory chapter considers the following non-ferrous metals: aluminium, copper, zinc, tin, nickel

and lead. As highlighted in the chart below, non-ferrous metal consumption growth has varied since 1995
depending on the metal in question. The major metals, including copper and aluminium, have seen demand
grow from 12.0 million tonnes and 20.8 million tonnes in 1995 to 19.3 million tonnes and 44.9 million tonnes
in 2011, respectively. Zinc and lead have seen consumption grow by 4.7 million tonnes and 4.4 million
tonnes over the same time period, while nickel and tin have seen demand increase by 98,000 tonnes and
634,000 tonnes, respectively since 1995. For all metals, the majority of this growth has occurred over the last
nine years since 2003 when Chinese demand, in particular, began to expand at an accelerating pace.

PRIMARY NON-FERROUS METAL DEMAND HAS GROWN STEADILY OVER THE PAST DECADES,
IN PARTICULAR FOR ALUMINIUM...

Refined metal demand (million tonnes)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

==Copper *=Aluminium *=Zinc *==Tin *=Nickel ==Llead
Source: CRU
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However, growth in refined non-ferrous metal consumption tells only a part of the story. Similarly remarkable
has been the upward trend in commodity prices; in particular over the period between 2003 and 2007, and
then again following the global financial crisis of 2008 and 2009. Consumption growth and commodity prices
have developed differently depending on the metal in question and two interesting trends can be discerned
from looking at the market value for each of these non-ferrous metals. First, the market value growth of
aluminium and copper has by far outpaced the value growth of the other non-ferrous metal markets.
Second, the range of market values has increased significantly since the pre-2003 period in comparison

to the last nine years. There are multiple reasons for this but a key notion is that the growth momentum

of China and industrialising countries towards the middle of the last decade, meant that in terms of the
development cycle these countries found themselves at the point of inflection of metal intensiveness of use,
in particular for metals required in the process of urbanisation and the formation of a growing middle class.
Copper and aluminium have benefitted the most of the non-ferrous metals from this rapid industrialisation
and urbanisation: copper, from its use in electrical applications (power generation and transmission,
electrical equipment etc.), construction and transport; and aluminium from its applications in transportation,
construction, packaging, electrical transmission and other areas.

...BUT IF MARKET VALUES ARE COMPARED, COPPER HAS OUTPERFORMED ALUMINIUM DUE TO
SUPPLY CONSTRAINTS

Market value by metal (US$ billion)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== Copper == Aluminium == 7inc “=Tin == Nickel “=|ead

Source: CRU

6 Review of global non-ferrous scrap flows



1.3 Underlying macroeconomics, 1995-2011

The fundamental question then is why metal consumption has grown so quickly over the past decade.

The very basic answer is China. In terms of gross domestic product (GDP), China has performed very
strongly over the past ten years, in particular in percentage terms. While North America and Europe have
grown at rates of below 4.0% in most years since 2000, shedding 3.7% and 4.2% of GDP, respectively,
during the global financial crisis in 2008 and 2009, China has consistently grown at an annual rate exceeding
8.0%; reaching 14.2% in 2007. Even during the global financial crisis, Chinese GDP growth stayed strong at
9.6% in 2008 and 9.2% in 2009. The techno-economic and socio-political groundwork was laid early for the
growing Chinese economy, and the central management of large parts of the Chinese economy allowed the
country to sustain growth rates at higher levels and longer than most other South East Asian industrialising
nations in recent history.

ECONOMIC GROWTH IN EUROPE AND NORTH AMERICA HAS BEEN STRONG BUT THESE “OLD
ECONOMIES” ARE NOT AS METAL INTENSIVE AS INDUSTRIALISING NATIONS SUCH AS CHINA...

GDP (US$ 2005 trillion)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

«=North America ~ ==Latin America  *=Europe (non CIS)  *=Russia  *=China

India == Japan == Turkey East Asia Australasia = Africa Source: CRU, Oxford Economics
Numbers are reported as real US$ with basis year 2005. Since 2005 we have seen significant inflation and a strengthening of the RMB against the USD.
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However, GDP in itself does not explain the dominance of Chinese metal consumption. While North
American and European growth over the past decade has been led by service based value creation and
construction, in particular, the Chinese economy has seen strong manufacturing growth. The reason for the
shift in global metal consumption over the past decade is very clear: it is a direct consequence of China’s
rapid industrialisation.

The chart below shows Chinese metals consumption growth as a proportion of global primary metals
consumption growth between 2000 and 2010. Without China’s contribution, the first four metals on this chart
(copper, nickel, lead and zinc), would not have grown at all since 2000 (although it is reasonable to assume
some capacity displacement, from established high-cost producers, to lower cost Chinese producers).
Consumption growth of steel and aluminium, however, has grown despite Chinese demand but it is clear that
China has contributed to the majority of growth across the commodity spectrum.

IS IT REALLY AS SIMPLE AS CHINA? YES!
The graph below shows Chinese metals consumption growth as a proportion of global primary metals
consumption growth, 2000-2010

Copper Nickel Lead Zinc Steel Aluminium

Source: CRU
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In order to explain the Chinese hegemony in metal consumption growth and, indeed, in total consumption of
a very wide range of metals, industrial production (IP) might be a better indicator. The chart below shows IP
growth between 1995 and 2011, with China highlighted in red. In 1995 Chinese IP was comparable to that
of Latin America. By 2011 China’s IP was comparable to that of North America; and the growth has been
phenomenal. Between 2000 and 2011, North America and Europe added US$23 billion and US$76 billion in
terms of industrial production; over the same period China added US$1,636 billion to industrial production.

...AND THIS CAN BE OBSERVED BY LOOKING AT INDUSTRIAL PRODUCTION GROWTH, WHERE CHINA
HAS OUTPERFORMED ALL OTHER ECONOMIES

Industrial production (US$ billion)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== North America «= | atin America == Europe (non CIS) == Russia == China = |ndia Source: CRU

== Japan == Turkey East Asia = Australia == South Africa
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While GDP growth has been strong, Chinese population growth has stagnated. In 1995 the Chinese
population was 1.2 billion, while in 2011 the country’s population reached 1.3 billion people. However, over
the same period GDP per capita in China increased from US$786 to US$3,168, driving consumption for
metal intensive infrastructure and goods.

AS CHINA INDUSTRIALISES, ECONOMIC GROWTH HAS BEEN STRONG DESPITE THE LACK OF
POPULATION GROWTH

Chinese economic growth
(as per label)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

. . ) - - Source: CRU,
[l GDP per capita (US$ 2005) == GDP (US$ 2005 billion) Population (million) == IP (US$ 2005 billion)  Oxford Economics

1.4 Scrap consumption by major metal

In tonnage terms, aluminium and copper are the larger of the non-ferrous metals both in total and scrap
consumption. Both copper and aluminium scrap consumption has grown dramatically over the past decade.
Copper from 7.0 million tonnes in 2000 to more than 10.1 million tonnes in 2011, and aluminium from 10.9
million tonnes in 2000 to some 18.3 million tonnes in 2011'. In comparison, steel recycling went from
401.3 million tonnes in 2000 to 572.6 million tonnes in 2011.
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In the next three chapters this report considers the trends in aluminium and copper scrap consumption
since 2000 to 2011. It is clear that both of these metals have seen tremendous demand growth over the past
decade, and in the case of a supply constrained copper market, the value growth in copper particularly has
been phenomenal. But how has the demand growth and price inflation affected the aluminium and copper
scrap markets in different ways? That question will be investigated in Chapters 2 and 3. The final chapter

of this report, thereafter, will speculate as to how the global scrap markets for aluminium and copper might
develop going forward.

GLOBAL SCRAP CONSUMPTION HAS GROWN ACROSS METALS OVER THE PAST DECADE,
BUT ALL ARE DWARFED BY FERROUS RECYCLING

572 million tonnes

Scrap used in metal production .
(million tonnes)

Nickel Zinc Lead Copper Aluminium Steel

Source: CRU

1. Please note that this includes global secondary consumption, direct use of scrap, but excludes primary for secondary. It will exclude
losses in the secondary manufacturing process; hence global scrap is therefore a higher number.
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TABLE 1.1: GLOBAL SCRAP CONSUMPTION, 2000 AND 2011 (MILLION TONNES)

Commodity 2000 2011 Compound annual Percentage growth,
growth rate, 2000-2011

2000-2011
Nickel 0.6 0.9 3.2% 41.9%
Zinc 0.8 1.1 2.7% 34.3%
Lead 3.7 5.8 4.2% 56.6%
Copper 7.0 10.1 3.4% 45.2%
Aluminium 10.9 18.3 4.8% 67.9%
Steel 401.3 572.6 3.3% 42.7%
Data: CRU

1.5 Scrap definitions

In aluminium, there are two major categories of scrap. First, scrap that goes to refiners (or producers

of secondary aluminium). This is alloy scrap which is processed by secondary smelters and cast into

alloy ingots that are used for the production of castings. The major consumers are manufacturers of car
components — engine blocks, transmission casings, wheels and so forth. Some primary smelters also produce
primary alloy ingots in their casthouses. This scrap is often referred to as refinery grade scrap. Second, a
much larger amount of scrap goes directly to the semi-fabricating industry. Some (principally 6061 scrap) is
used to produce secondary billet which are then used to produce extrusions. In this category we include can
scrap which is a major raw material for the production of cansheet; scrap that goes to rolling mills for melting
and casting into rolling slabs; and scrap that goes to continuous casting plants for casting directly into coil.
All of this is usually referred to as remelt scrap. This scrap is also mainly alloyed because the majority of
aluminium used in semi-fabricating has some alloy content. It is recycled in general to produce the same or
similar alloys — although a very small amount of very pure scrap can be added in the casthouse in primary
smelters.

In the copper industry we have the same distinction. Low grade scrap is smelted and refined in secondary
smelters to produce cathode. This is often referred to as refinery grade scrap. High grade copper scrap and
alloy scrap is mostly used directly in the semi-fabricating industry, where it is remelted and cast into wirerod
(which needs very high grade scrap), rolling slabs (which can be pure copper or brass or bronze, so the
scrap is high grade copper or the relevant alloy), brass rod, and copper rod or bar.

12 Review of global non-ferrous scrap flows



CHAPTER 2

GLOBAL ALUMINIUM
SCRAP FLOWS



2.1 Introduction

The purpose of this chapter is to provide an overview of the aluminium industry in terms of
demand, supply and prices’, as a context to the subsequent analysis of the aluminium scrap
market and resultant global aluminium scrap trade flow.

2.2 The aluminium industry

2.2.1 Global aluminium demand

Global primary aluminium demand grew from 24.7 million tonnes in 2000 to 44.9 million tonnes in 2011, a
81.6% rise over the decade with consumption growing at a CAGR of 5.6%. China accounted for the absolute
maijority of this growth.

In 2000, Chinese demand for aluminium was 2.9 million tonnes. Consumption grew by 16.5 million tonnes
over the decade to 2011, at which point China consumed some 19.4 million tonnes. Consequently, in ten
years China went from accounting for 11.7% of global primary aluminium consumption to 43.2% of global
consumption.

While non-Chinese aluminium demand growth has been volatile over the past decade China has, with

the exception of 2008 when Chinese consumption growth slowed to 4.4% on a year-on-year basis, grown
consistently at annual growth rates in the double digits since 2000. Conversely, other established consuming
nations have seen demand grow at lower rates or even decrease. In North America, for example, demand
fell by 23.4% over the 2000-2011 period, while in Japan demand fell by 11.6% over the same period. In
Europe, demand has remained high and growing; although this is predominantly a result of strong demand
growth in Eastern Europe. While Western European demand grew by 8.2% between 2000 and 2011, Eastern
European primary aluminium demand grew by 54.1%, resulting in average growth for Europe reaching
16.7% for the 2000 to 2011 period. Demand in other growth regions such as the Middle East and India
grew, albeit at relatively small volumes.

1. In several instances, CRU refers to real and nominal prices. Real prices are the price of a good after adjusting for inflation using a
selected year as the base case. Nominal prices are prices of goods without adjusting for inflation, i.e. the price of goods as displayed.

2. Please see Appendix A for regional definitions.

3. In this report, all tonnes refer to metric tonnes.
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GLOBAL ANNUAL REFINED ALUMINIUM CONSUMPTION REACHED 44.9 MILLION TONNES IN 2011,
COMPARED TO 24.7 MILLION TONNES IN 2000

Year-on-year consumption growth

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year-on-year growth (%) == Global demand Source: CRU

CHINA ACCOUNTED FOR THE VAST MAJORITY OF PRIMARY ALUMINIUM DEMAND FOR GROWTH
OVER THE PAST DECADE

Aluminium demand (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

S : CRU
== North America == Latin America ==FEurope ==Asia (ex. China) ==China ouree
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2.2.2 Global aluminium production

Global primary aluminium production has, in line with demand, grown significantly over the past decade.
Most new smelters are located in countries and regions where demand growth is particularly strong (e.g.
China and South East Asia) or in regions where electricity is relatively inexpensive (e.g. the Middle East).
While China represented only 10.1% of global primary aluminium production in 2000, it accounted for
42.2% of global production by 2011. In the Middle East, the market share of global production has grown
from 5.2% in 2000 to 8.3% in 2011.

The global share of production from traditionally high-production regions such as North America and

Europe has, consequently fallen. In 2000 North America accounted for 25.3% of global primary aluminium
production, a proportion which fell to 10.9% in 2011. Similarly, in Europe the region’s share of global primary
aluminium output fell from 32.3% to 19.1% over the same period. Output in smaller producing regions such
as Latin America and Australasia has also fallen to the benefit of Chinese production. As in the case of the
production of numerous commodities, primary aluminium production in North America and Europe fell most
during the global financial crisis, in particularly in 2009.

CHINESE PRODUCTION HAS GROWN SIGNIFICANTLY SINCE 2000, WHEREAS MOST OTHER REGIONS
HAVE SHED PRODUCTION CAPACITY

Aluminium supply (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== North America == Latin America *=Europe “=Asia (ex. China) *==China Source: CRU

Middle East == Africa Australasia

16 Review of global non-ferrous scrap flows



2.2.3 Global aluminium market balance and prices

The global primary aluminium market balance has shifted between deficit and surplus several times since
2000. Over the 2005 to 2007 period the market witnessed significant deficits, leading to an upward trend
in prices over the period. The market deficit was predominantly a result of strong Chinese demand growth.
Since 2008, however, the market has swung into a surplus position. The most marked surpluses persisted
in 2009 and 2010 when the market surplus reached 2.7 million tonnes and 3.3 million tonnes, respectively.
Consequently, aluminium prices fell significantly.

GLOBAL PRIMARY ALUMINIUM SUPPLY/DEMAND BALANCE

Aluminium supply (million tonnes)

20 L _______.

10 L _______.

0 | - .

10
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

. Surplus (+) / Shortage (-) == Supply == Demand Source: CRU
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The price of aluminium went from a low of US$1,349 per tonne in 2002 to a high of US$2,639 per tonne

in 2007, based on annual average prices?. Between 2003 and 2007 the price increase was based on
strong and rapid demand growth, in particular in China. Prices fell somewhat between 2007 and 2008,

and dropped further in 2009 as a result of the global financial crisis and a slump in demand — in particular
outside China — but regained momentum going into 2010 and further, although slowing, in 2011. Continued
strong demand growth in China was the main reason for this recovery. Indeed, while global demand
excluding China fell from 25.9 million tonnes in 2007 to 20.4 million tonnes in 2009, Chinese demand
grew from 12.1 million tonnes to 13.9 million tonnes over the same period. In 2010 and 2011, furthermore,
Chinese demand grew to 16.8 million tonnes and 19.4 million tonnes, respectively, causing prices to move
upwards despite relatively low utilisation rates of existing capacity — in particular outside China.

THE PRICE OF ALUMINIUM WENT FROM A LOW OF US$1,242 PER TONNE IN NOVEMBER 2002
TO A PEAK AT US$3,271 PER TONNE IN JULY 2008

US$ per tonne

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Real (2012) LME cash == Nominal LME cash == Daily LME Price Source: CRU, LME

2. These are through and peak prices based on annual averages. Since 2000, the lowest daily aluminium price on the LME was
US$1,242.50 on 7 November 2001 while the aluminium price peaked on 11 July 2008 at US$3,271.25 (LME cash).
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2.3 Global market for aluminium scrap

2.3.1 The use of aluminium scrap

Scrap generation and use depend on recovery rates which vary by country and also depend on economic
growth rates. Informal recovery in India, for example, is very high®. In Europe, recovery is mandated and
increasing. The particular effects of these trends have an impact on the history of scrap usage and, of
course, on any forecasts.

Global scrap use in aluminium production has risen significantly over the past decade. In 2000 global
aluminium scrap consumption was 10.9 million tonnes, a level which was maintained — with slight variation —
until 2003 when aluminium scrap consumption was 10.6 million tonnes. Following 2003, however, scrap

ALUMINIUM SCRAP DEMAND HAS GROWN FASTEST IN CHINA, BUT EUROPEAN CONSUMPTION HAS
ALSO INCREASED OVER THE PAST TEN YEARS, IN DIFFERENCE FROM NORTH AMERICA WHERE
CONSUMPTION HAS DECREASED

Aluminium scrap demand (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== North America == Latin America *=Europe “=Asia (ex. China) <==China Source: CRU

Middle East == Africa Australasia

3. Informal recovery refers to the element of the national economy not taxed or monitored by the government. Accordingly, this element
of the economy is not included in GDP or other economic figures. Based on recent estimates, 23% of India’s economy consists of the
informal economy.
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consumption rose steadily year-on-year to reach 18.3 million tonnes by 2011. In 2007 through to 2009,
global aluminium scrap consumption continued to grow despite the global financial crisis, but at lower rates
than previously, before demand rose by 2.7 million tonnes between 2009 and 2010 and a further 466,000
tonnes between 2010 and 2011.

DESPITE INCREASING SCRAP CONSUMPTION, A “SCRAP GAP” DEVELOPED IN ALUMINIUM SINCE
2001, WITH SCRAP UNABLE TO KEEP PACE WITH GLOBAL ALUMINIUM DEMAND

Proportion of aluminium scrap used

24% \ \ \ \ \ \ \ \ \ \ \ \
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Source: CRU
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Of total scrap consumption growth of 7.4 million tonnes between 2000 and 2011, it is clear that the majority
of this, 6.3 million tonnes, was accounted for by China — growing from some 522,000 tonnes in 2000 to

6.8 million tonnes by 2011. Other Asian countries constituted the second largest growing region in terms

of aluminium scrap consumption, where demand increased from 1.9 million tonnes to 2.5 million tonnes,

an increase of just over 528,000 tonnes. Significant demand growth can also be seen in Europe, where
consumption increased by almost 640,000 tonnes over the 2000 to 2011 period, and in Latin America where
demand grew by 118,000 over the same period. In North America and Australasia, however, aluminium
scrap consumption fell over the past decade, by 313,000 tonnes and 14,000 tonnes, respectively.

Despite the growth in aluminium scrap consumption, supply from scrap has failed to outpace demand for
primary aluminium. In the chart below, it can be seen that the proportion of aluminium scrap consumption
compared to total aluminium production has fallen over the 2000-2011 period. Indeed, while primary
aluminium production grew by 20.2 million tonnes over the period, the use of aluminium scrap only grew by
7.4 million tonnes (accounting for approximately 36.7% of the growth in global aluminium production).
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The trend of metal demand growing faster than the generation of scrap can be referred to as a “scrap
gap”. The generation of scrap is related to a weighted average of consumption at various years in the past,
depending on product life-cycles. The scrap gap occurs when this average growth rate is lower than the
current consumption growth rate. This is what has happened to aluminium over the past decade.

2.3.2 Scrap prices

There are many scrap price series although the most liquid and transparent market is in North America,
followed by Europe. To be expected from the relatively low volatility in the underlying LME price for
aluminium, aluminium scrap prices are not as volatile as copper scrap prices, as explained in the
following chapter.
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2.4 Global aluminium trade flows

This section examines global aluminium scrap flows. Before commencing this analysis it should be pointed
out that the report is most concerned with inter-regional scrap flows (i.e. between regions) rather than intra-
regional trade flows (i.e. between countries within the same region). When scrap flows are highlighted without
an explicit reference to intra-regional trade, this section refers to inter-regional trade. It should also be noted
that scrap flows do not necessary indicate consumption or production of scrap. Scrap can flow between
multiple regions within a single year, and it can also be stockpiled without being used for periods of time.
Consequently, global scrap flow tonnages might in some years differ from global scrap consumption.

2.4.1 Aluminium scrap flows between 2000 and 2011

In 2011 international aluminium scrap flows reached approximately 7.6 million tonnes, of which just less
than 3.7 million tonnes could be attributed to intra-regional trade while the remaining 3.8 million tonnes
was accounted for by inter-regional trade. North America was by the far the biggest exporting region, with
aluminium scrap exports reaching 2.1 million tonnes. Europe was in 2011 the second largest exporting
region of aluminium scrap, reaching approximately 936,000 tonnes.

International scrap flows have grown significantly over the decade to 2011. In 2000 total trade aluminium scrap
reached only 3.7 million tonnes, of which 2.4 million tonnes were traded intra-regionally and 1.3 million tonnes
were traded inter-regionally. At that stage, the vast majority of North American traded scrap stayed in North
America — transferred and traded among the various US states, Mexico, and Canada. Only 339,000 tonnes
were traded to other regions; predominantly to Asia and China, but also to Latin America. European scrap
exports were low as well. Although intra-regional trade in Europe reached 2.0 million tonnes in 2000, exports to
other regions — predominantly to Asia and China — reached only 379,000 tonnes.
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If one examines the 2000 to 2011 period as a whole, approximately 68.8 million tonnes of aluminium scrap
was traded between nations, with 35.3 million tonnes being traded intra-regionally and 33.5 million tonnes
being traded inter-regionally. Over the period, 48.8% of inter-regional imports can be attributed to China,
while another 27.7% of aluminium scrap imports are accounted for by other countries in Asia. And it is clear
that the importance of Asian imports have increased over the decade. In 2000 Asia with China accounted
for a total of 76.9% of inter-regional imports, while in 2011 the same region accounted for 91.9% of inter-
regional imports.

Details of these trade flows for 2000, 2011 and for the 2000-2011 period are provided in the trade
matrices below.

TABLE 2.1: GLOBAL ALUMINIUM SCRAP TRADE MATRIX, 2000 (TONNES)

2 $ . 8
0 £ 5] © o © P
£ s £ & S & = 2 £
g% s £ ¢ & £ 3 £ s £ £ 3 =3
Eg = S b o £ 5 S 2 S ] £ e R
Exporting Regions
Africa agss 9 313 3 3% 128 725 253 14122 1921 46080 41,246
China ; : . 2 : : T a5 1 5889 B AT
cIs 100819 1412 75733 20 1121 17793 1290 o6 a3 205067 203645
Europe 4515 125384 180 1638617 565 1837 1780 39736 309 172500 32217 2017.730 319,113
Indeterminate - - - - - - - - - - - 0
Latin America 6639 3807 9803 30788 034310 59381 49578
Middle East 89 1o T ises s TR0 2749 30689 12814 90709 59,537
North America 135 148144 47 7939 T TEgese 1932 475034 21 119629 2666 814206 339,172
Oceania 20 47647 o339 YT, 8o 10631 25907 2795 201819 79,188
Other Asia 111865 2 s : 3217 250 186 114695 7238 237171 122,476
India 0 : - 18 : : 1 18 - 12 : ) 49
Total 9,503 542,403 1641 1,763,783 1,138 71630 52,996 554,777 123401 493,993 64404 3,679,759
::;?l;:tler 4759 542403 229 125166 1,138 61,827 21,824 79743 710 379298 64,404 1,281,561

Source: GTIS
Note: In this trade data, Mexico is considered as part of Latin America
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TABLE 2.2: GLOBAL ALUMINIUM SCRAP TRADE MATRIX, 2005 (TONNES)

2 8 - g
w0 2 & % & s L
£ s £ & ¢ 0 = 2 £3
25 §d £ , ¢ =T £ 3 £ § : & 3 3%
Eg = S o o £ 5 = 2 S 5 £ e 29
Exporting Regions
Africa 4872 8286 6 18576 23 1184823 13 39 40310 8910 86333 81461
China ; ; ; : ; ; : T o Toa1 1041
cis 7301 2736 16541 081 166 T4 a0 33081 30545
Europe 1561 384881 342 1991339 29 3268 1779 5944 314 176635 139,288 2705380 714,041
Indeterminate - - - - - - - - - -
Latin America 14 29575 14130 518 37428 % 40034 44538763 167,006 129,598
Middle East 1845 3681 26406 640 4698 20680 5365 20 68820 91379 203535 202,858
North America 850 656204 26 15,008 80 64291 686 548,739 28 283074 9968 1579,044 1,030,305
Oceania 8883 0820 10 749 7 300 5120 68236 15756 187851 182,731
Other Asia 185,448 T b 1,149 10743 TT183295 8508 349474 196,179
India 4 130 IV : s 63 BT R 7 YR 791
Total 9,146 1,362,379 3,110 2,003700 1,300 111,701 34,214 601,047 5878 836,280 274,994 5333749
::::l;:‘le' 42741362,379 374 102361 1,300 74,273 13534 52,308 758 682,985 274,994 2,569,540

Source: GTIS

Note: In this trade data, Mexico is considered as part of Latin America
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TABLE 2.3: GLOBAL ALUMINIUM SCRAP TRADE MATRIX, 2011 (TONNES)

£ ] k4 © L
£ , £ B & E 5 3 £
2 g § £ , & ¥ £ ¥ £ 38 I § 3 3%
Eg = S ) o £ k| s 2 S 5 £ e 29
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Total 7740 2,339,735 1,771 2,049,679 15263 162,914 39,528 654787 6,124 1,004,698 391,054 7,573,293
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TABLE 2.4: GLOBAL ALUMINIUM SCRAP TRADE MATRIX, 2000-2011 (TONNES)

£ 8 . g
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Note: In this trade data, Mexico is considered as part of Latin America
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2.4.2 Aluminium scrap trends between 2000 and 2011

In 2000 North America and Europe, combined, accounted for 54.7% of global inter-regional exports, while
in 2011 these two regions accounted for 79.4% of global inter-regional exports. The majority of these exports
were destined for Asia, including China. As shown in the chart below, Chinese imports, in particular, have
grown significantly over the 2000-2011 period; from approximately 542,000 tonnes in 2000 to more than
2.3 million tonnes in 2011. Other Asian countries have also seen imports rise, from 379,000 tonnes in 2000
to almost 800,000 tonnes in 2011. In the meantime, North American inter-regional imports decreased from
80,000 tonnes in 2000 to some 69,000 tonnes in 2011, while European inter-regional imports have also
decreased from 125,000 tonnes to 79,000 tonnes over the same period.

ALUMINIUM SCRAP IMPORTS HAVE RISEN SIGNIFICANTLY IN CHINA AND IN OTHER ASIAN
COUNTRIES; IMPORTS BY NORTH AMERICA AND EUROPE HAVE REMAINED RELATIVELY LOW
ON AVERAGE

Scrap imports (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== Other Asia imports (ex. China) *=China imports *=North America imports == Europe imports Source: GTIS, CRU
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Increasingly, inter-regional imports are accounted for by China, and the majority of this aluminium scrap
comes from North America and Europe. The impact on intra-regional trade in North America and Europe
varies. In North America, intra-regional exports grew slowly over the decade, from 475,000 tonnes in 2000 to
586,000 tonnes in 2011 — an increase of 111,000 tonnes. In Europe, intra-regional exports grew faster, from
1.6 million tonnes in 2000 to almost 2.9 million tonnes in 2011 — an increase of almost 1.3 million tonnes.

It should be noted that intra-regional trade is quite volatile on a year-by-year basis, but the general trend in
both North America and Europe is that intra-regional exports are rising.

European recycled aluminium, then, is staying in Europe to a much greater extent than North American
recycled scrap is staying in North America. Additional North American aluminium scrap is increasingly
shipped to other regions — in particular China and other Asian countries, while this trend is much less explicit
in Europe.

WHILE EUROPEAN AND NORTH AMERICAN INTRA-REGIONAL TRADE HAS REMAINED STABLE,
ADDITIONAL SCRAP SUPPLY HAS INCREASINGLY FLOWED TOWARDS ASIA, INCLUDING CHINA

Scrap trade (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
. North America intra-regional trade . Europe intra-regional trade == Asia imports (including China) Source: GTIS, CRU
=<+ North America exports Europe exports **e QOther world exports
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2.4.3 Graphical display of historical trade flows
The following charts highlight major global aluminium scrap trade flows. Annual trade of over 10,000 tonnes
has been shown graphically with representative indications on trade flow size and market production size.

MAJOR GLOBAL ALUMINIUM SCRAP TRADE FLOWS - 2000
WITH ANNUAL EXPORTS SHOWN (TONNES)*
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Source: GTIS, CRU

4. Figures correspond to total inter-regional exports from that region or country.
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MAJOR GLOBAL ALUMINIUM SCRAP TRADE FLOWS - 2005
WITH ANNUAL EXPORTS SHOWN (TONNES)®
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5. Figures correspond to total inter-regional exports from that region or country.
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MAJOR GLOBAL ALUMINIUM SCRAP TRADE FLOWS - 2011
WITH ANNUAL EXPORTS SHOWN (TONNES)®
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6. Figures correspond to total inter-regional exports from that region or country.
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2.4.4 A focus on Asian aluminium scrap imports

As established in this chapter, China is the largest Asian importer of aluminium scrap. But which are the
other Asian countries which have grown imports in recent years? The chart below outlines import demand for
aluminium scrap by Asian countries other than China. Of these, import demand is dominated by South Korea
and India.

OUTSIDE CHINA, ALUMINIUM SCRAP IMPORTS IN ASIA HAVE BEEN GROWING SUBSTANTIALLY IN
SOUTH KOREA AND INDIA

Aluminium scrap imports by Asian country (‘000 tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== Hong Kong *“=Indonesia *=Japan ==South Korea ==Malaysia Pakistan == Singapore Taiwan == Thailand Other

Source: GTIS, CRU
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2.4.5 A focus on Latin American aluminium scrap imports
In Latin America, Mexico and Brazil dominate aluminium scrap imports.

BRAZIL DOMINATES LATIN AMERICAN IMPORTS OF ALUMINIUM SCRAP, ALTHOUGH IMPORTS FROM
ARGENTINA ARE GROWING

Aluminium scrap imports by Latin American country (tonnes)
140,000

120,000

100,000

40,000 ____
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== Bahamas Belize ==Brazil ==Chile ==Colombia *=Mexico *“=Panama <= Trinidad & Tobago ==Virgin Islands (British)

Other Source: GTIS, CRU
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3.2 The global copper industry

3.2.1 Global copper demand

Global refined copper demand grew from 15.0 million tonnes in 2000 to 19.3 million tonnes in 2011, a
28.7% rise over the decade with consumption growing at a CAGR of 2.3%. China accounts for the absolute
majority of this growth. In 2000, Chinese demand for copper was 1.9 million tonnes. Consumption grew

by 5.9 million tonnes over the decade to 2011, at which point China consumed some 7.7 million tonnes.
Consequently, in ten years China went from accounting for 12.6% of global consumption to 40.1% of global
refined copper demand.

While non-Chinese copper demand growth has been volatile over the past decade China has, with the
exception of 2006 when Chinese consumption decreased, grown at consistently high rates since 2000.
Conversely, major established consuming nations in North America and Europe, in particular, have seen
copper demand fall over the decade. This is also the case in Japan, where copper consumption fell by
23.8% between 2000 and 2011.

GLOBAL ANNUAL COPPER CONSUMPTION REACHED 19.3 MILLION TONNES IN 2011,
GROWING BY 4.3 MILLION TONNES SINCE 2000

Year-on-year growth (%) Copper demand (million tonnes)
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Year-on-year growth (%) == Global demand Source: CRU
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The regional distribution of demand has changed significantly since 2000 but the most notable adjustment
resulted from the global financial crisis in 2008 and 2009. In 2008, European demand fell by 6.2% followed
by another 23.7% fall in 2009. North America saw similar withdrawal from the copper market. In 2008,
North American demand fell by 9.3% followed by a fall of 22.8% in 2009. In Japan too, copper demand
decreased by 4.0% and 21.4%, respectively, in 2008 and 2009.

Yet, over the same two years, global copper demand fell by only 1 million tonnes due to strong demand
growth in China, in particular. China’s copper demand grew by a total of 1.6 million tonnes over 2008 and
2009 - despite the economic downturn. Demand in Africa, the Middle East, South and Latin America and
certain countries in Asia such as India, also expanded during the global economic downturn but the absolute
volumes were small.

CHINA ACCOUNTED FOR THE VAST MAJORITY OF COPPER DEMAND GROWTH
OVER THE PAST DECADE

Refined copper demand (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== North America == Latin America *=Europe “=Asia (ex. China) *=China Source: CRU

Middle East == Africa Australasia
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3.2.2 Global copper production

Global copper production is the sum of supply from smelter/refineries producing copper from concentrates
and scrap, and electro-won cathode which is generally produced from oxide deposits. Because copper
production is measured at the site of final processing the data suggests that China has become the
dominating force in global copper production. This is true in the context of smelting. Indeed, while China
represented only 9.1% of global smelter production in 2000, it accounted for 23.7% of global smelter
production by 2011. However, if one considers copper mine supply, China represented only 3.9% of global
mine supply in 2000 and a mere 8.7% in 2011.

While copper mine supply is dominated by Chile (accounting for 32.4% of global mine supply in 2011) and
a handful of other countries in the Americas, Asia, Africa and Australasia, as previously mentioned smelter
production is dominated by China, with other countries in South East Asia, the west coast of Latin America,
as well as some countries in North America and Europe having maintained relatively stable smelting
capacities over the past decade (although cutbacks were seen across all of the latter during the global
financial crisis, particularly in 2008 and 2009).

CHINESE REFINED COPPER PRODUCTION HAS GROWN STRONGLY OVER THE PAST DECADE,
WHILE NORTH AMERICA IS SHEDDING CAPACITY

Copper supply (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== North America == Latin America *=Europe “=Asia (ex. China) *=China Source: CRU

Middle East == Africa Australasia
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Aggregate copper supply is, consequently, driven by China. Chinese production has grown by a CAGR of 12.7%
between 2000 and 2011, closely followed by Indian supply which has grown by a CAGR of 9.2% over the same
period (albeit from a much smaller production base). In Africa, production has grown strongly in percentage
terms — with a CAGR of 7.9% between 2000 and 2011 — but total volumes remain relatively small. Production
has been maintained or grown slowly across the rest of the world, with the exception of Europe, North America
and Japan, where copper production has fallen slightly. The most severe production losses can be witnessed in
North America, where the USA has shed production by a CAGR of -4.6% over the 2000-2011 period.

3.2.3 Global copper market balance and prices

The global copper market balance has shifted between deficit and surplus several times since 2000. Over the
2002-2005 period and in 2007 the market witnessed significant deficits, leading to a strong upward trend

in prices over the period. The market deficit was predominantly a result of strong demand growth in China.

In 2008 and more markedly in 2009, the copper market shifted to surplus with a subsequent downward
correction in prices. Although the global copper market was been close to balance in 2010 and 2011,

the anticipation of relatively strong demand growth coupled with supply difficulties — in particular project
delays, escalating capital costs and operating costs, as well as project cancellation on the back of social and
environmental concerns in large producing areas such as Chile and Peru — have helped to support prices at
relatively high levels.

GLOBAL COPPER SUPPLY/DEMAND BALANCE

Copper supply/demand (million tonnes)

o
B il
0
R
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Surplus (+) / Shortage (-) == Supply == Demand Source: CRU
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The price of copper went from a low of US$1,558 in 2002 to a high of US$8,811 in 2011, based on annual
average prices'. Between 2003 and 2007 the price increase was based on strong and rapid demand growth,
in particular in China. Prices fell in 2008 and 2009 as a result of the global financial crisis and a slump in
demand — in particular outside China — but regained momentum going into 2010 and further in 2011. This
new momentum following the global financial crisis was more the result of a tighter supply environment than
strong demand growth, however. As investors remained cautious, mining companies found it increasingly
difficult to raise capital to develop new Brownfield and Greenfield projects. Furthermore, the mining
industry had reached a level of intensity of use of peripheral goods and services which made many projects
unviable even at the elevated price levels. The general cost inflation associated both with the cost of capital,
geological, EPCM and other services, as well as capital investments in major mining equipment, caused
delays of numerous marginal projects, which helped to support the price level in 2010 and 2011.

THE PRICE OF COPPER WENT FROM A LOW OF US$1,338 PER TONNE IN NOVEMBER 2001 TO AN
ANNUAL AVERAGE PRICE OF US$10,160 IN FEBRUARY 2011

US $ per tonne

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Real (2012) LME cash == Nominal LME cash == Daily LME Price Source: CRU

1. These are through and peak prices based on annual averages. Since 2000, the lowest daily copper price on the LME was US$1,338.50
on 7 November 2001 while the copper price peaked on 14 February 2011 at US$10,160.00 (LME cash).
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3.3 Global market for copper scrap

3.3.1 The use of copper scrap

Global scrap use in copper production has risen significantly over the past decade. In 2000 global copper
scrap consumption was 7.0 million tonnes — a level which was largely maintained over the next three years.
Following 2003, however, scrap consumption rose steadily to reach 9.6 million tonnes by 2007. A sharp but
temporary drop in copper prices in 2008 led to a fall in supply and consequently consumption of copper
scrap in that year (8.2 million tonnes) after which consumption picked up to reach 10.1 million tonnes by
2011.

AS FOR ALUMINIUM, COPPER SCRAP DEMAND HAS RISEN MOST STRONGLY IN CHINA BUT EUROPEAN
DEMAND REMAINS ROBUST

Copper scrap demand (millions tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

==North America ==Latin America ==Europe ==Asia (ex. China) *=China Source: CRU

Middle East == Africa Australasia
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It is clear that the vast majority of copper scrap demand growth derived from China. While the world
excluding China saw copper scrap consumption drop by more than 160,000 tonnes between 2000 and
2011, Chinese scrap demand grew from 688,000 tonnes to almost 4.0 million tonnes — at a CAGR of
17.5% — over the same period.

Despite strong growth in global scrap consumption, copper scrap supply has kept pace with global copper
production. The total scrap proportion (in refined and semis production) of total refined copper production
grew from 47.6% to 51.8% between 2000 and 2011.

Notably, the scrap gap which exists in the aluminium market is not prevalent in the copper market. There
are two main reasons for this. First, copper demand has been growing much slower than that for aluminium,
so there is not the same fundamental scrap gap that we have seen in aluminium and ferrous raw materials.
Secondly, copper prices grew stronger over the 2000 to 2011 period — up to four times the aluminium prices
compared to a “normal” 1.5 times; so the incentives to recycle copper have been significant.

CONTRARY TO ALUMINIUM, COPPER SCRAP FORMS AN INCREASINGLY LARGE PROPORTION OF TOTAL
COPPER DEMAND

Cooper scrap ratio to refined cooper production

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

“=Cooper scrap ratio to refined cooper production == Linear (Cooper scrap ratio to refined cooper production)

Source: CRU
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3.3.2 Scrap prices

Scrap is generally priced at a discount to copper cathode. Scrap discounts for price series in the USA and
in Europe are available for the full 2000-2011 period, whereas price series for Chinese import and domestic
copper scrap are available from 2009.

Although scrap prices have increased significantly since 2003 they have not increased as much as the

price for copper cathode. Indeed, scrap discounts have increased as the price of copper has gone up.
Nevertheless, scrap prices have grown strongly. Our series in the USA (quoted as free alongside) reached a
peak of US$7,828 per tonne in 2011, a price more than six times greater than that compared to the trough
of US$1,285 in 2001. In Europe (quoted as delivered), where scrap discounts have generally been somewhat
lower than compared to the USA, the price peaked at US$8,251 in 2011. Both domestic prices and import
prices in China were higher than in Europe and in the USA in 2009 while levelling out with European prices
in 2010 and falling below European prices, although above prices in the USA, in 2011.
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PROCESSING TERMS FOR BLISTER AND SCRAP (US$ PER TONNE)

Scrap discounts!
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! Discount of scrap price for No. 2 scrap to cash price for cathode on regional exchanges, based on payable metal content

Notes: Freight basis for scrap discounts are, USA = FAS / Europe = delivered / China (imported) = CIF

Ex. Foshan / China (domestic) = Ex works.

It should be noted that scrap discounts are only recorded through informal surveys by analysts. They are always
negotiated, and therefore they can vary considerably from one transaction to another, and also over time.

Annual average prices are therefore only a general indication of terms that were negotiated during each year.

44 Review of global non-ferrous scrap flows



3.4 Global copper trade flows

This section examines global copper scrap flows. Before commencing this analysis it should be pointed out
that the report is most concerned with inter-regional scrap flows (i.e. between regions) rather than intra-
regional trade flows (i.e. between countries within the same region). When scrap flows are highlighted without
an explicit reference to intra-regional trade, this section refers to inter-regional trade.

It should also be noted that scrap flows do not necessarily indicate consumption or production of scrap.
Scrap can flow between multiple regions within a single year, and it can also be stockpiled without being
used for periods of time. Consequently, global scrap flow tonnages may differ on a year-by-year basis.

3.4.1 Copper scrap flows between 2000 and 2011

In 2011 international copper scrap flows reached approximately 5.7 million tonnes, of which just under
2.0 million tonnes could be attributed to intra-regional trade while the remaining 3.8 million tonnes was
accounted for by inter-regional trade. Europe and North America were by far the biggest exporting regions,
with copper scrap exports reaching 2.8 million tonnes in 2011.

International scrap flows have grown significantly over the decade to 2011. In 2000 total traded copper scrap
reached 3.1 million tonnes, of which 1.7 million tonnes were traded intra-regionally and 1.4 million tonnes
were traded inter-regionally. At that stage, the vast majority of European traded scrap stayed in Europe —
being transferred between different European nations, and only approximately 470,000 tonnes were traded to
other regions; predominantly to South East Asia, including China. North American copper scrap exports were
relatively low as well, with approximately 396,000 tonnes being traded inter-regionally, with the majority of
that going to South East Asia; again including China.

If one examines the 2000 to 2011 period as a whole, approximately 55.7 million tonnes of copper scrap was
traded between nations, with 21.2 million tonnes being traded intra-regionally and 34.6 million tonnes, the
majority, being traded inter-regionally. Over the period, 72.5% of inter-regional imports can be attributed to
China while another 13.2% of scrap imports are accounted for by other countries in South East Asia. And

it is clear that the importance of South East Asian imports have increased over the decade. In 2000 South
East Asia with China accounted for a total of 59.0% of inter-regional imports, while in 2011 the same region
accounted for 77.3% of inter-regional imports.

Details of these trade flows for 2000, 2011 and for the 2000-2011 period are provided in trade matrices
overpage.
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TABLE 3.1: GLOBAL COPPER SCRAP TRADE MATRIX, 2000 (TONNES)

g -g ‘é .g © a
£ , £ B & E 5 3 £
g e ¢ £ , ¢ ¥ £ & & 3§ : £ 3 32
Eg = S ) o £ k| s 2 8 5 £ e R
Exporting Regions
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China 38 3,384 6,731 10153 10,153
cIs 14205 2910 24617 20 3949 214 279 889 47,083 44,173
Europe 914 286788 0 1,144,866 124 1840 2258 15085 1574 78532 83,797 1615748 470,882
Indeterminate
Latin America 16 20962 9,871 2,151 45 10566 8,347 540 52,498 50,347
Middle East 1,858 4 685 900 6,452 325 36896 8690 62,000 55548
North America 247 217.125 71 21427 3312 304 236,398 158 124357 29238 632727 396,329
Oceania 15,582 3% 2 20 62 19416 14873 2334 52685 33,269
Other Asia 29 278314 4319 114 2,571 309 212046 18,173 515965 303,919
India 25 15 63 15 187 305 305
Total 11,001 854,842 2,985 1,246,945 1,039 7,514 15023 270,168 21,645 504,263 146,491 3,081,611
::;T;r:::er 1,231 854842 75 102079 1039 5363 8571 33770 2,229 292217 146491 1,447,907

Data: CRU

Note: In this trade data, Mexico is considered as part of Latin America
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TABLE 3.2: GLOBAL COPPER SCRAP TRADE MATRIX, 2005 (TONNES)

£ ] £ © L
£ , £ E & E 5 3 £
g e ¢ £ , ¢ ¥ £ ® & 3§ : £ 3 32
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Exporting Regions
Africa 6019 23414 1429 207 125 3686 756 39 36801 4369 116845 110,826
China ; : : ® : ; : 6076 6368 6,368
cis TR 1795 11437 2,760 : 162 519 21076 19,281
Europe 621 685961 511207505 469 160 1993 7853 921 96563 135346 2,157,125 929620
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Latin America 5 62973 Y VR VR VT 10 19146 75 14212 452 107678 105211
Middle East 349 36475 30147 111 36004 62 18 56219 66914 196337 190,333
North America 43 521,634 48315 376 180 156,723 50 112677 33738 873738 117,015
Oceania 36033 1538 : 2061 10878 1404 51914 49,853
Other Asia 0 753,160 23066 - 0 18 ee2 5 468084 10,149 1235346 767,262
India 20 e . 7 : 1570 24 1 o 3R 3511
Total 7,066 2,124,920 1848 1,372,025 901 3166 16,221 184908 3,172 802,811 252,891 4,769,038
::;?l;:tler 1,047 2,124,929 53 144520 901 699 10217 28,185 1,111 334,727 252,891 2,899,280
Data: CRU

Note: In this trade data, Mexico is considered as part of Latin America
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TABLE 3.3: GLOBAL COPPER SCRAP TRADE MATRIX, 2011 (TONNES)
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Middle East 15018 078 20 19 13142 458 5100 3341 sade6 41,324
North America 107 1,140412 19 110,991 Ve 161 160919 229 136943 18312 1570,504 1,409,605
Oceania 20 72457 Y - 4 : I 9009 1568 95558 94,787
Other Asia 529 497601 1749 . 09 1774 47 244784 7981 771,308 526524
India 10 3548 BPY) : 2 a8 1 0 1883 TTg012 8012
Total 2,904 2,917,122 3471 1,716572 5707 11,237 23,020 219,889 1882 634,749 187,000 5724,543
::;l;:tle’ 916 2,917,122 19 196257 5707 5766 10778 58970 1,111 389,965 187,000 3,773,611

Data: CRU
Note: In this trade data, Mexico is considered as part of Latin America
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TABLE 3.4: GLOBAL COPPER SCRAP TRADE MATRIX, 2000-2011 (TONNES)

Importing
Regions

Africa
China

cis
Europe
Indeterminate

Latin America

Middle East

North America

Other Asia
India
Total

Exporting Regions

Africa

82,697 343,465

~
w
[&2)
&1

1,033

55,487

1,274 514,701 63539 1,524,011

China

2

0

41 59,399 - 71,514

CIS

38 46,919

3,972

32,368

55 7589 14,165 391,021

Europe

6,967 7,721,792

1,443 15,163,200

7,218

27,009

11,289 1,295,849 1,086,032 25,494,441

Indeterminate

Latin America

438 861,648

40,824

289

5077 218275 25180 1,584,771

Middle East

3,463 379,709

652

94,652

794 772,222 483251 1967,697

North America

2,231 7,705,770

17,163

6,568 2,018,560

1,589 1,529,198 364,991 12,377,950

Oceania

101

108

116,522 151,874 57,908 904,606

Other Asia

514

63,094

3,095 3,532,786 117,977 11,319,545

India

249 498,667
1,072 7,481,664
471 7,888

9

8,316

27 11,224 - 37,066

Total

97,628 25,047,522

66,463 17,099,915

71,486

287,891 2,515,225

139,763 8,093,117 2,213,043 55,672,622

Total inter-
regional

14,931 25,047,522

30,662

193,239 496,665

23,241 4,560,331 2,213,043

Data: CRU
Note: In this trade data, Mexico is considered as part of Latin America
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3.4.2 Copper scrap trends between 2000 and 2011

In 2000 North America and Europe, combined, accounted for 59.9% of global inter-regional exports, while
in 2011 these two regions accounted for 73.4% of global inter-regional exports. The majority of these
exports were destined for South East Asia, including China. As shown in the chart below, Chinese imports in
particular, have grown significantly over the 2000-2011 period, from approximately 855,000 tonnes in 2000
to more than 2.9 million tonnes in 2011. Other Asian countries have also seen imports rise, from 292,000
tonnes in 2000 to some 390,000 tonnes in 2011. In the meantime, North American inter-regional imports
have gone from 34,000 tonnes to 59,000 tonnes while European inter-regional imports have risen from
102,000 tonnes to 196,000 tonnes over the same period.

One of the main reasons for the strong flow of copper scrap towards China is that refining costs for scrap
there have decreased over the past decade, compared to other parts of the world. This has allowed Chinese
scrap consumers to pay full LME or in some cases more than the LME price of copper cathode for copper
contained in scrap. Consequently, European and North American consumers have found it difficult to
compete.

COPPER SCRAP IMPORTS HAVE RISEN SIGNIFICANTLY IN CHINA AND TO A CERTAIN EXTENT IN OTHER
ASIAN COUNTRIES; IMPORTS BY NORTH AMERICA AND EUROPE HAVE STAYED RELATIVELY STABLE

Scrap imports (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

== China imports == Other Asia imports == North America imports == Europe imports Source: GTIS, CRU
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Increasingly, inter-regional imports are accounted for by China, and the majority of this copper scrap comes
from North America and Europe.

North American and European intra-regional trade has remained relatively stable, and additional scrap supply

has increasingly flowed from these regions to China and the rest of Asia, as highlight in the chart below.

WHILE EUROPEAN AND NORTH AMERICAN INTRA-REGIONAL TRADE HAS REMAINED STABLE,
ADDITIONAL SCRAP SUPPLY HAS INCREASINGLY FLOWED TOWARDS ASIA, INCLUDING CHINA

Scrap trade (million tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

. North America intra-regional trade . Europe intra-regional trade == Asia imports (including China)

<< North America exports Europe exports < * QOther world exports

Source: GTIS, CRU

Review of global non-ferrous scrap flows 51



3.4.3 Graphical representation of trade flows 2000, 2005 and 2011
The following charts highlight major copper scrap trade flows globally. Annual trade of over 10,000 tonnes has
been shown graphically with representative indications on trade flow size and market production size.

MAJOR GLOBAL COPPER SCRAP TRADE FLOWS - 2000
WITH ANNUAL EXPORTS SHOWN (TONNES)

>10,000 tonnes
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. Australia
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Source: GTIS, CRU
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MAJOR GLOBAL COPPER SCRAP TRADE FLOWS - 2005
WITH ANNUAL EXPORTS SHOWN (TONNES)

>10,000 tonnes
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Review of global non-ferrous scrap flows 53



MAJOR GLOBAL COPPER SCRAP TRADE FLOWS - 2011
WITH ANNUAL EXPORTS SHOWN (TONNES)

>10,000 tonnes
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Source: GTIS, CRU
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3.4.4 A focus on Asian copper scrap imports

Outside China, Asian imports of copper scrap are led by South Korea although some copper scrap also flows
towards Taiwan, Pakistan, and other smaller importing nations. These flows have grown significantly over the
past decade.

BETWEEN 2000 AND 2011, HONG KONG AND SOUTH KOREA ACCOUNTED FOR MORE THAN HALF
OF ASIAN IMPORTS (EXCLUDING MAINLAND CHINA AND INDIA)

Copper scrap imports by Asian country (‘000 tonnes)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

==Hong Kong *=Indonesia *=Japan ==South Korea == Malaysia Pakistan == Philippines Singapore

= Taiwan Thailand ~ ==Vietnam
Source: GTIS, CRU
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3.4.5 A focus on Latin America copper scrap imports

Latin American copper scrap imports are highly volatile, particularly as a consequence of Brazilian import
flows. Other countries which tend to import small tonnages include Chile and Peru with other nations
importing scrap intermittently.

LATIN AMERICAN COPPER SCRAP IMPORTS ARE VOLATILE BECAUSE OF CHANGES IN BRAZILIAN
IMPORTS IN PARTICULAR

Copper scrap imports by Latin American country (‘000 tonnes)
6000 ~ - oo

4000

3000

2000

1000

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Belize ==Brazil ==Chile *==Colombia *==Cuba *“=Panama ==Peru Venezuela == Virgin Islands (British)
Other

Source: GTIS, CRU
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HIGH LEVEL OUTLOOK
FOR SCRAP TRADE
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4.2 Long-term economic growth

CRU expects that the next ten years will see growth average 3.2% per year as the world economy recovers
from the global financial crisis. After this ten year period, global economic growth will decelerate somewhat to
2.8% per year in the remaining years to 2035. For the first time in modern history the developing economies
will be the drivers of global growth, contributing two-thirds of the increase in world GDP that we forecast for
2035. The developed economies, especially Japan and Europe, will be held back by ageing populations.
Although this is also a factor across a number of developing economies, and particularly in China, these
countries can still deliver relatively rapid GDP growth as they close the productivity gap with the developed
economies.

WORLD GDP GROWTH IS SLOWING...

World GDP growth
% change year-on-year

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

= GDP - Trend Source: GTIS, CRU

The dominance of the developing economies in global growth means that investment and industrial
production will play a relative important role as physical infrastructure is built and as consumer goods
markets develop. Investment and industrial production in the next ten years are expected to grow at

their fastest rates in at least three decades, before growing broadly in line with the global economy in the
remainder of the forecast period. The redistribution of global economic growth therefore provides a strong
underpinning to growth in demand for commodities, subject to changes in intensity of use.
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4.2.1 Europe

In Europe, the tattered finances of Greece, Spain and lItaly are posing a threat to the continued existence

of the Eurozone in its current form, but a swift resolution of the bloc’s woes remains a remote prospect.

We expect the Eurozone economy as a whole to contract by almost 1.0% this year, mainly as a result of the
austerity programmes being implemented across the region. Standard & Poors’ downgrade of a number of
member countries highlighted the bind the Eurozone is in, caught between its debt mountain and growth-
crushing austerity. While the European Central Bank has provided some relief via its policy actions, a
fundamental resolution of the Eurozone crisis remains elusive. We are pessimistic over the outlook for growth
and project that after recession this year the economy will stagnate in 2013 and only a muted recovery into the
medium term. But it is a fine dividing line between that disappointing outcome and something significantly worse
— should Eurozone countries default in a disorderly way it would presage a renewed global financial crisis and
this is the key downside risk to our short-term forecasts.

4.2.2 United States of America

The US economy lost momentum in Q2, increasing the likelihood of a third round of quantitative easing (QE3).
However, we are not expecting the economy to deteriorate to the extent that QE3 will be initiated. While the US
economy is in far better shape than that of the Eurozone it too is experiencing a drag from fiscal retrenchment,
which will mount as federal spending cuts reinforce the effects of continuing austerity at the state and municipal
levels. On present evidence this pressure will become more acute in 2013 and 2014. What's more the fiscal
environment provides the main domestic source of risk to the outlook. Finally there’s a further potential flash
point coming up in the autumn when the budget for the next fiscal year has to be agreed. The return to health of
the US economy remains a slow, arduous slog.

4.2.3 Developing world with China

Thus the prospects for the recovery globally rest heavily on the outlook for the emerging economies and

in particular on China. The Chinese authorities have brought inflation under control and the economy is
decelerating as we have long expected. We forecast that growth this year will slow to 8.0%, down from a

recent peak of 10.4% in 2010, before receding to 8.7% in 2013. Indeed, our view is that China is beginning to
transition to a slower trend rate of growth and that double-digit rates of increase have become a thing of the past.
A number of other emerging economies are still grappling with the effects of inflation and its policy aftermath but,
in contrast with most developed economies, they benefit from low household indebtedness and conservatively
run banking sectors, coupled, in several cases, with benign public finances and significant growth potential.

The next five years will continue to see the developing economies increasing their share of global economic
activity as world GDP growth slows from 2.8% in 2011 to 2.1% this year, before recovering to a still modest 2.8%
in 2013. In the following three years we project that growth will average 3.7% per annum, which is line with the
performance in the five years before the financial crisis.
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4.3 The future of aluminium and copper scrap flows

Aluminium and copper demand growth will abate going forward, but this does not necessarily mean lower
demand for scrap. In the case of copper, elevated prices have been sustained predominantly as a result of
the difficulty in developing new, low-cost mines. In the case of aluminium, bauxite availability, in particular,
is at risk with resource nationalism in countries such as Indonesia; although the pressure on supply is not as
severe as it is in copper.

High copper prices also means that recycling will continue and scrap supply will grow going forward.
Although we do not expect that the price of aluminium will rise as high, the industry engaged in aluminium
recycling is sufficiently established to warrant future growth as well. However, competition for this scrap

will also continue to grow. It is quite likely that the trend set for aluminium and copper scrap flows from

the developed world to the developing and rapidly growing nations — in particular China — will continue,

and scrap consumers in Europe, Japan and North America will increasingly compete with consumers in

the Middle East, Asia and China. While more scrap will be generated going forward — as infrastructure and
consumer goods age — the primary supply of aluminium and copper will become more costly and, as a

result, scrap is expected to become more desirable. The aluminium industry will continue to struggle with
rising electricity costs at smelter sites (in the developing world, a gradual upward cost trend is likely as fuels
become more expensive, while in the developed world, the introduction of carbon emissions taxes in different
forms will limit profitable aluminium smelters to a few clean-energy locations around the world) while the
copper industry will continue to struggle for access to reasonable resources; simultaneously overcoming
peripheral problems such as energy supply in Chile, for example, or environmental and socio-political tension
in Peru and other parts of the world.

Beyond these macro trends, two additional factors will decide on the future of aluminium and copper scrap
usage globally; as well as the resultant global scrap flows. The first factor is China. Will there come a time
when China stops drawing in scrap from all points of the compass, and the flow begins to go in reverse? Our
fundamental model of the relationship between economic growth and scrap generation suggests that this will
happen. At the moment China is near the low point of scrap generation after years of very rapid economic
growth. There will come a “tipping point”, however, when scrap generation in China increases rapidly.
Although CRU has not calculated the specific time for this tipping point in the non-ferrous metals industry,
we have done so for ferrous metals; and our model predicts that ferrous scrap generation in China will rise
strongly after 2020. Will the same happen in aluminium or copper?
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AS DEMAND GROWTH ACCELERATES, THE SCRAP SHARE OF TOTAL CONSUMPTION NATURALLY
DECLINES; AS IT DECELERATES THE SCRAP SHARE INCREASES

Scrap share

Scrap share as growth accelerates and decelerates

15.0%

Time
Source: CRU

Furthermore, because of the way that it is used — mostly in construction — copper looks likely to suffer a
similar future to that of steel. Scrap generation increases fast just as the infrastructure building phase of
China’s growth winds down. Aluminium looks more secure in the long-term as its end-uses are much more
diversified.

Hence, going forward, we expect that China will become a major exporter of non-ferrous scrap although

the specific point in time that this is likely to occur is very uncertain. The extent to which China becomes

an exporter of aluminium and copper scrap is open for more detailed analysis but, judging from the range
of end-uses it is likely that copper will reach a tipping point which will be more momentous than that of
aluminium; as result of copper end-use concentration in the construction industry. Aluminium is expected to
see a much more gradual transition in terms of scrap flows.
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COPPER CONSUMPTION IS FOCUSED AROUND CONSTRUCTION WHILE ALUMINIUM END-USES ARE
MUCH MORE DIVERSIFIED!

Semi-finished aluminium
consumption by end-use

24%

. Transport . Construction . Packaging Foil stock Electrical . Consumer durables Machinery & equipment Other

Copper consumption by end-use Steel consumption by end-use
L ™ 10%
17% 1 4
6% i )
3% ..
,,,,,,,,,,,,,,,, 60%
[ Electrical wire [l Roofing and plumbing [ Transport Energy
B Industrial machinery || Other B Construction B Engineering
Home appliances Other Source: GTIS, CRU

1. Based on 2010 figures
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APPENDIX A

CRU’S REGIONAL CLASSIFICATION

North America Latin America Europe Russia & CIS China
Greenland Antigua & Barbuda Andorra Azerbaijan China
Mexico Argentina Austria Belarus
St. Pierre & Miquelon Aruba Belgium Georgia
United States Bahamas Belgium/Luxembourg Kazakhstan
Barbados Bosnia & Herzegovina Kyrgyzstan
Belize Bulgaria Russia
Bolivia Ceuta Tajikistan
Brazil Croatia Turkmenistan
Cayman Islands Cyprus Ukraine
Chile Czech Republic Uzbekistan
Colombia Denmark
Costa Rica Estonia
Cuba Faroe Islands
Dominica Finland
Dominican Republic France
Ecuador Germany
El Salvador Gibraltar
Grenada Greece
Guatemala Hungary
Guyana Iceland
Haiti Ireland
Honduras Italy
Jamaica Latvia
Nicaragua Liechtenstein
Panama Lithuania
Paraguay Luxembourg
Peru Macedonia
Puerto Rico (U.S.) Malta
St. Kitts & Nevis Moldova
St. Lucia Monaco
St. Vincent & the Grenadines Montenegro
Surinam Netherlands
Trinidad & Tobago Norway
Turks & Caicos Islands Poland
Uruguay Portugal
Venezuela Romania
Virgin Islands (British) San Marino
Virgin Islands (U.S.) Serbia
Serbia and Montenegro
Slovakia
Slovenia
Spain
Svalbard & Jan Mayen
Sweden
Switzerland
Turk. Rep. of N. Cyprus
Turkey

United Kingdom
Vatican City State
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India Asia Pacific Advanced Asia Pacific Developing Africa Middle East
India Australia Afghanistan Algeria Bahrain
Hong Kong Austral. Oceania Angola Iran
Japan Bangladesh Benin Iraq
Korea, South Bhutan Botswana Israel
Macau Brunei Darussalam Burkina Faso Jordan
New Zealand Cambodia Burundi Kuwait
Singapore Christmas Island Cameroon Lebanon
Taiwan, China Cocos (Keeling) Islands Cape Verde Oman
Cook Islands Central African Republic Qatar
East Timor Chad Saudi Arabia
Fiji Comoros Syria
Guam Congo United Arab Emirates
Indonesia Congo, Dem. Rep. Yemen
Korea, North Cote d Ivoire
Laos Djibouti
Malaysia Duty-Free (Cucuta)
Maldives Egypt
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Marshall Islands

Equatorial Guinea

Micronesia (Federated States of) Eritrea

Mongolia
Myanmar

Nauru

Nepal

Netherlands Antilles
New Caledonia
Pakistan

Palau

Papua New Guinea
Philippines

Samoa (Western)
Seychelles
Solomon Islands
Sri Lanka

Thailand

Tonga

Vanuatu

Vietnam

Ethiopia
Gabon
Gambia
Ghana
Guinea
Kenya
Lesotho
Liberia
Libya
Madagascar
Malawi

Mali
Mauritania
Mauritius
Morocco
Mozambique
Namibia
Niger
Nigeria
Reunion
Rwanda
Sao Tome & Principe
Senegal
Sierra Leone
South Africa
St. Helena
Sudan
Swaziland
Tanzania
Togo
Tunisia
Uganda

Upper Volta (Burkina Faso)

Zambia
Zimbabwe
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