The Global Copper Market
Context and Drivers
Stephen T. Higgins

Vice
Vice President
President Marketing
Marketing &
& Sales,
Sales, Freeport-McMoRan,
Freeport-McMoRan, USA
USA
President
President Freeport-McMoRan
Freeport-McMoRan Sales
Sales Company
Company Inc.,
Inc., USA
USA
Freeport-McMoRan
Freeport-McMoRan Copper
Copper &
& Gold
Gold Inc,
Inc, USA
USA

Good afternoon, Ladies and Gentlemen!
Given the conditions over the last couple of weeks, I will try to give you
an update on the copper market as best as possible. Timing is
everything and when I was asked to give this talk copper was trading at
over $3.50 per pound, oil was more than $110 per barrel and Freeport
stock was well above $100. Today we have copper at about $1.85 a
pound, oil at about $65 a barrel and our stock set a new low yesterday at
about $27, which is about $100 below the value it was in May of this
year. Needles to say, we are in a very different environment.
The points, I want to make, and the conclusions, I want to present, are
still relevant after the events of the last couple of weeks.
The key trends of the copper market are:
•Fundamentals have and will continue to drive the price.
•Near term economic conditions will effect demand and now supply.
•Structural factors on both the demand and supply sides will drive the
market in longer term.
•Supply
Ore Grades, Resource Nationalism,
Remote Locations
•Demand
Urbanization, Infrastructure Development
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Copper Market Dynamics:
Not New, but this One is Different
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I will start with an overview of the current copper market with the
focus on some of the structural issues of the supply and demand
side and I will talk on substitution to some degree.
Copper is a commodity. It tends to move in price cycles. The recent
one is not new but profoundly different, both in terms of its scale and
its duration. The fundamental driver of this is the supply and demand
balance.
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Fundamentals Drive Market: Stocks Remain at
Historic Lows (monthly average)
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The best way to look at any given point in time is by looking at total
exchange stocks. The orange line on here marks the copper price, in
the shaded areas we have total warehouse exchange stocks
between the COMEX, the Shanghai and LME Exchanges. You can
see the rather precipitous decline in exchange stocks that took place
as we came out of the last economic downturn in the early 2000s. In
fact, stocks hit a low point in mid 2005 around 155,000 tonnes of
total warehouse inventory. We have very gradually come up from
that level. The inventory warehouse stock stands now at around
250,000 tonnes. That represents somewhere around 4 days of
consumption. Given the decline in consumption seen in the U.S. over
the past 18 months, one would expect to see some rise in inventory.
In reality, we have seen only very modest increases.
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Fundamentals Drive Market:
Price Strongly Affected by Exchange Rate
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One of the other fundamental drivers for the price is the value of the
dollar, which is particularly true in the short term. You can see how
highly correlated the price of copper is to the strength / weakness of
the dollar. Historically, about a 1% change in the value of the dollar
has translated into a 4% change in the underlying price of copper. If
you look forward, the new strengthening of the dollar in the last
couple of weeks had a significant impact not only on the price of
copper but also on other dollar denominated commodities.
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U.S. Economic Indicators
Point to a Slowing Economy
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There is no question that the current economic situation is going to
profoundly impact the demand for copper. We have seen that in the
U.S. more than anywhere else in the world. Let’s look at some U.S.
economic indicators and copper consumption. While the U.S. is far
less important today in terms of total copper consumption, it still uses
about 12% to 15% of the world’s consumption and still has more of
an impact, as it represents somewhere in the range of 25% of global
economic activity.
You clearly see lower numbers in 2008 and 2009, in particular for
industrial production, which is the single best indicator for copper
consumption. Keep in mind that this is the September Consensus
Forecast and will likely be revised significantly lower as we go
forward.
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Construction Spending: Non-residential Offsets
much of Residential (SAAR)

Source: Reuters/EcoWin

Let’s look at some specific markets in the U.S. for copper.
Historically, the construction market has consumed about 40% of the
copper in the United States. We all know the story on the residential
situation in the U.S. and the decline since early 2006. The good
news today is the fact that non-residential spending has to a
significant degree offset the portion of the decline on the residential
side.
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Copper Use Falling:
U.S. Residential Construction (Housing
(Housing Starts,
Starts, SAAR)
SAAR)

Source: Reuters/EcoWin

What does that mean for copper in residential construction? A typical
new U.S. home consumes close to 200 kg of copper. From the peak
in early 2006 to where we are today, we lost roughly 250,000 tonnes
of copper consumption on an annualized basis.
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Tonnes (000s)

Copper Use Falling:
U.S. Light Vehicle Assemblies (SAAR)

Source: Reuters/EcoWin

We see a similar impact in the automotive sector, which represents
the second largest market for copper consumption in the United
States. A typical U.S. automobile requires about 27 kg of copper.
Since mid 2006 we lost about 70,000 tonnes of annualized
consumption.
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Select Global GDP Estimates:
Relative Slowing Reduces Refined Demand
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Looking beyond the U.S. at the rest of the world, we certainly see
somewhat better estimates than the numbers we had up here for the
U.S. But it is a very similar pattern with lower numbers in 2008 and
2009. This is a September forecast and will very likely be reduced in
subsequent updates.
In the western economies, we may see no growth or even recession.
It is a reasonably safe bet that we will see lower but still significant
growth rates in China, India and in some of the other developing
economies.
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2007-2008 Changes in Consumption:
Developing Regions Support Market (000s
(000s tonnes)
tonnes)
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In terms of 2008 and looking back to 2007 you certainly are seeing
declining copper consumption in North America and also certainly in
Western Europe, but today this is more than offset by growth in
China and the rest of the world.
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ICA Substitution Study: Results indicate increasing
move toward substitution
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Now let’s talk about substitution. It has certainly been a significant
issue in the marketplace over the last couple of years.
The mining industry has not been completely oblivious to the
substitution effect. We try to understand it and we had the
International Copper Association (ICA) do some work in conjunction
with CRU to try to get a sense for where and how substitution is
taking place, and ultimately what we can do as an industry through
the ICA to try to impact at least to some degree this substitution.
Over the last few years we conducted some surveys. The data
thereof should be taken as indicative. These are not scientific
surveys, but they give a good indication about what is happening out
there. Back in the 2005 and 2006 time period about two-thirds of folks
we surveyed, and these were typically OEMs, were seeing some
degree of substitution. As we move forward into 2006 and 2007 that
number moved up significantly, nearly half of all the people, we talked
to, had seen some degree of substitution. I think, we will see a similar
development in the study of the 2008 time period, that number may
even grow a little bit more.
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ICA Substitution Study: Affect of Price Level and
Substitute Materials (% of total)
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Again it is not surprising, that the most significant driver for
substitution is the very high price. Typically, in the surveys the
second highest response for drivers was the price volatility. But
what is interesting is the fact that while aluminum was the number
one substitute product, plastic and steel together represented
about 50% of the material lost to copper.
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Substitution: Concentrated in lower value-added
markets
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Price allocates scarce resources to those products which derive
higher value than others. I think, this is also the case for copper
substitution. 45% of the net losses, that we think we experience in
substitution, come in product segments where copper does not have
any truly unique characteristics as compared to the alternate
materials, that is plumbing tubes, that is telecom cables and that is
roofing copper. That represents the biggest portion of our substitution
loss.
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Substitution: Affect on demand noticeable,
but not significant
Estimated Annual Loss (% of Total Consumption)
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We certainly had a measurable impact in terms of substitution loss.
According to CRU in 2007, compared to what the market would have
been, we lost a little over 500,000 tonnes of copper consumption to
substitution. But that is just over 2% of total consumption, and while
measurable, it is not a huge amount.
Substitution has played a role ever since there has been a copper
market. We will continue to see substitution away from copper at
times of high price and into those materials that for a given
application have a superior product attribute or technology. But at the
same time we see substitution to copper in a number of areas. Even
in this high-price environment we see some of that. Those are areas
of energy efficiency, particularly in automotive and hybrid engines.
We also expect to see more, because of copper’s antimicrobial
properties. It is a relatively old area where copper was in use already
for thousands of years, but it is a relatively new area, too. We are
seeing the potential for new applications in touch surfaces in
hospitals and public buildings.
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Production Shortfalls:
Problems Likely to Continue (YTD
(YTD 2008)
2008)
Mine
Cananea
Grasberg
Codelco
Escondida
Batu Hijau
Collahuasi
Spence
Prominent Hill
KGHM
Bwana M'Kubwa
Mufulira/Nkana
Monywa
Las Cruces
Ok Tedi
Antamina
HVC
Nchanga/Konkola
Kazakhmys
Others

Loss
120
95
88
45
40
35
30
25
25
20
20
20
18
18
15
14
10
10
66

Comment
Ongoing labor dispute
Ore grades; wall failure
Ore grades; subcontractor disputes; heavy rains
Conveyor belt failure; ore grades
Flooding; ore grades
Weather; pipeline limitations
Slower than expected ramp up
Delayed start up
Shift regulations; ore grades
DRC border closure
Flooding; power cuts
Mine closure
Water permit suspended
Conveyor and SAG mill problems
SAG mill problems
High clay content
Flooding; power cuts
Cold weather; equipment delays
Various

Source: Brook Hunt

When I put this presentation together, there was no doubt that the
current economic situation would have some impact on the demand
side. But I do think it will impact the supply side as well. The world
has changed rather dramatically in the last few weeks. From a
mining perspective there will be changes in the supply chain.
One of the questions is: Why hasn’t supply responded better to those
extraordinarily high prices? There are a number of factors. One of
them is, that even the planned production has failed to materialize.
Over the last couple of years there is nearly 1 million tonnes of
planned production each year has failed to reach the market due to
technical failures in the mines, due to labor disruptions, due to
weather problems, due to electricity and water availability. There are
any number of problems that limit the supply and we expect that to
continue as we go forward.
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Production Shortfalls: Capital Costs may Restrict
Future Production (2007$;
(2007$; Cu
Cu equivalent
equivalent basis)
basis)
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Another issue is that it takes significant time to start up a new
operation or even expand an operation in a brown-field expansion.
The other issue is the dramatic cost necessary to get a new project
started. When you look at some of the recent mines that came into
production, the capital costs involved have been in the range of
$4500 per tonne of annual mine output. The plants that are currently
under construction are pushing $6500 per tonne. That is nearly a
50% increase. In certain projects we have seen as much as a
doubling or even tripling of some capital costs. That makes it far
more difficult to bring these projects to market.
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Production Shortfalls: Head-Grade Trends
Continue to Fall (weighted by payable copper)
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One of the facts of the copper mining business is that over time the
ore grade diminishes. As you drive a mine further down, you typically
are mining the high-grade first and coming to lower grade later. That
has been the case over the last 20 to 30 years, the average ore
grade has almost continuously declined. We expect this to be the
case in the future as well.
The slope of the curve levels out in 2009 and beyond. That is
fundamentally the case because a lot of the new mine capacity
coming to market is located in the copper-belt region in Africa, which
has some very high ore grades.
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Forecasted Mine Production Highlights
the Geographical Risks (shares of net, 2009-2013)
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Chile and Peru represent the largest area of mine production today.
A lot of the new growth planned over the next 5 years will come from
Chile. But the one thing I want you to focus on is that 75% of the new
mine production is slated to come from either the Democratic
Republic of Congo or Zambia – in fact, it adds up to more than
100%, because there are other areas that will decline over this same
period. That brings a whole host of questions and issues in terms of
reliability of supply, political stability, logistics issues and the like.
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Production Shortfalls: Majority of New Projects
Encountering Delays
2006
Tenke Fungurume
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Alejandro Hales
Alemão
Las Bambas
Haib
La Granja
Galeno
Petaquilla
Pebble
Marcona
Toromocho
Resolution
Bougainville
Rio Blanco

2008

2010

2012

2014

2016

2018

2020

Estimated Start-Up:
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Source: CRU

One of the other problems again is, how to bring new supply to
market? Because of the high price we had a significant number of
projects that have been planned and are in various stages of
construction, but every one of these has been delayed to some
degree, some of them even significantly.
The first bar shows what the estimated start-up was in 2007 and the
second bar indicates the estimate in 2008.
This current economic situation, I argue, will provide even further
delays, because there are projects out there, particularly with smaller
miners, that perhaps have not been financed, They will have a great
difficulty to bring those projects to market.
Let me now shift back to the demand side and talk about some of the
structural issues that are present there.
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Current Refined Consumption: Asia Accounts for
more than 50% (2007)
(2007)
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Over 50% of copper consumption now takes place in Asia, China
alone uses 25%. I remind you of the way we count copper
consumption, namely at the place where it is melted. So when you
look at that, Chinese and Asian consumption ends up mainly in
products which are re-exported to the West.
But this is based on 2007 numbers. North America was down around
15%, it will be even lower in 2008. We expect growth in China as well
as in the rest of Asia.
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Refined Consumption: Strong link between GDP
and consumption
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The question is, how much more can they grow? From my point of
view, there is a tremendous amount of possible additional growth.
The Western countries, listed here, have copper consumption in the
range of 8 to 10 kg per person, developing economies typically have
about 3 or less kg per person. There is plenty of room for their
copper consumption to increase.
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Infrastructure Investment:
Global Needs, Not Just BRICs
Expected
Expected Annual
Annual Infrastructure
Infrastructure Investment
Investment Needs,
Needs, 2006-2010
2006-2010
Infrastructure Sector

US$ bn

G6
% 2005 GDP

US$ bn

BRICs
% 2005 GDP

Telephone Mainlines
New Investment
Maintenance
Total

1.75
8.86
10.61

0.01
0.03
0.04

8.99
14.48
23.47

0.20
0.32
0.52

(Cellular Phones)
Mobiles
New Investment
Maintenance
Total

8.92
11.60
20.52

0.03
0.04
0.08

67.18
36.46
103.64

1.47
0.80
2.27

Electricity Generation Capacity
New Investment
Maintenance
Total

30.88
62.38
93.27

0.12
0.24
0.36

71.30
36.78
108.08

1.56
0.81
2.37

Paved Roads
New Investment
Maintenance
Total

50.00
87.85
137.85

0.19
0.34
0.53

79.73
75.40
155.13

1.75
1.65
3.40

Total of Above Categories
New Investment
Maintenance
Total

91.56
170.69
262.26

0.35
0.66
1.01

227.20
163.12
390.33

4.98
3.58
8.56

$108bn

$155bn

Source: GS Calculations

One of the most often cited reasons for copper consumption in some
of these countries is, of course, the investment in infrastructure. For
the most part, infrastructure tends to be very copper intensive. Based
on this Goldman Sachs estimation, most of the BRIC countries are
slated to spend a much larger amount in terms of total infrastructure
investments than the G6 countries.
I would like to focus on two particular numbers on here. One is the
electricity generating capacity. The BRIC countries continue to invest
in this capacity, whether it is centralized or distributed. This will have
a positive impact on copper consumption.
The other one I highlighted here, is paved roads. You might be a little
bit cynical in saying: There is not much copper consumption in a
road. Well, you will be right. But you don’t build roads with nothing on
them. That is the key, that these countries are building roads,
because with their rising wealth and disposable income mobility
becomes an option for consumers. Along with this development, we
see an increase in copper consumption, particularly in the
automotive area.
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Tonnes (000s)

Copper Use Rising: China’s Passenger Car
Assemblies (SAAR)
(SAAR)

Olympics- and credit
market-related slowdown

Source: Reuters/EcoWin

China is now the second largest automotive market and is the largest
manufacturer of passenger vehicles in the world. After a pretty good
rise so far, we have seen in recent months quite a downturn in
copper consumption. This probably is related to the Olympics and
compounded by the current economic condition.
In the long term, you can make a pretty solid argument that the
automotive sector will continue to grow in China. As disposable
income and wealth rises, more and more people will drive
automobiles. While the onboard copper content in a Chinese
automobile is well below western standards today, it has been
moving up and will continue to move up in the future. Keep in mind,
that if you put more hybrids on the road or more electric vehicles these have as much as 50 pounds or more additional copper content
than what is used today in an internal combustion engine. Therefore,
there will continue to be a significant amount of copper consumed in
the automotive industry in that region.
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Demand Projections: As much Copper Needed in
next 12 Years as last 22 Years
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Prior to the current economic situation, based particularly on the
growth in the developing economies, we assumed that we would
consume as much copper in the next 12 years as the world did in the
last 22 years, of which China’s share was 32%. I think, this is still
relevant. There is no question that we will take a dip for a while. I
don’t know for how long, but at some point we will renew this long
term growth rate in copper consumption. We will see the impact of
the demand curve on the market, which will grow at about 3½% or
higher over the long term.
Because of the current economic conditions, we are sowing the
seeds for a fairly significant deficit a number of years from now. The
industry was struggling to keep enough supply flowing to the market
before we came to this dip. Obviously, lower demand will balance
this out for now. We are very likely going into a surplus period. But at
the end of that period we will get 2 effects out of this. One is, you are
going to have a period of pent-up demand which will come back to
market when it can afford to come back, and two, you have a fair
amount of supply contraction that is going to take place through this
economic downturn. Bringing that supply back to the market will
prove difficult.
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Logistics of Evolving Copper Trade Flows Pose
Significant Challenges

North America
Previously Net Exporter,
Now Net Importer

Western Europe
Import Concentrate
Import Cathode

Former East Bloc
Balanced

Asia
Large Increase in Imports
Led by China

South America
Dramatic Export Increase

Africa
Significant New
Capacity for Exports

Oceania
Export Concentrate
Export Cathode

The supply chain is shifting. Whereas North America used to be a
relatively balanced market, it has now become a significant net
importer. We see a big flow from the southern hemisphere to the
northern hemisphere in terms of copper consumption. Asia accounts for
a lot of that copper consumption. So as consumers - depending on
which part of the world you are in - you have to compete for copper
units coming mainly from South America and increasingly from Africa.
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Conclusion
• Economic slowdown will affect demand – the short run
• Developing economies will continue to drive consumption growth
• Infrastructure, Mobility, Consumer goods, etc.
• Significant supply challenges
• Rising Operational Costs, Rising Capex, Labor Challenges, and Riskier
Geo-political Environment
• Fabricators need to understand and manage new risks
• Supply lines are global and involve higher risks of disruption
• Higher working capital costs
• Inventories remain at historic lows

For your information, in summary I have listed my conclusions here.
Thank you very much for your attention!
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