
THE TRANSFORMATION in copper’s fortunes in

recent years has been nothing short of remarkable.

In April 2002 exchange stocks peaked above

1.5 million tonnes for the first time ever while the

average annual price, at 71c/lb, was equivalent to

levels last seen during the 1930s Great Depression,

measured in real terms. During 2004, global refined

consumption grew by over 9% per annum, exceeding

metal output by 1 million tonnes. At the same time,

exchange stocks declined by over 90%, while thus

far in 2005 new lows have been reached (below

75,000 tonnes) along with record high prices.

Many market participants believe that this is not

just a typical bull run, but a ‘super-cycle’, an 

FROM SLUMP TO BOOM:
While the Asian Crisis in
1997 was the catalyst
in copper’s price being
depressed for six
consecutive years, Asia
has also been the main
driver behind the surge
to today’s current high
prices for the red metal
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COPPER
IS THE MARKET REALLY IN THE MIDST
OF A ‘SUPER-CYCLE’?
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BHP Billiton and Codelco, that action to constrain

production was required in order to reverse the

abnormally high level of metal stocks.

Both companies took the unprecedented decision

to temporarily suspend output at a number of their

low-cost operations. Collectively, these production

cuts amounted to 600,000 tonnes of annual

capacity (tpa). Closure of high-cost mines belonging

to Phelps Dodge and Grupo Mexico (450,000 tpa)

plus others (525,000 tpa) brought the total

reduction from temporary suspensions to a very

substantial 1.6 million tpa (11.5%) which, when

added to the permanent closures, gave an overall

reduction in mine supply of 2.5 million tpa,

equivalent to 18% of actual mine output in 2003.

And, while other metals have enjoyed the benefits

of the recent economic recovery, copper’s recent

very strong price performance has undoubtedly

been boosted by this producer discipline.

Another factor that has constrained metal

supply is the shortfall in custom smelting capacity.

This resulted from extremely low treatment and

refining charges (TC/RCs) brought about by keen

competition for feed from China and India’s

rapidly growing custom smelting markets, at a

time when mine production cuts were being made

owing to low copper prices. Artificial income

derived from import-duty differentials and VAT

SHEETS OF COPPER
await shipment from
Chile, the No.1 producer
of both mined and refined
copper, with respective
market shares of 38%
and 21%

extended period of higher prices, driven primarily

by China’s seemingly insatiable appetite for the

red metal (and other commodities). There is also

a perception that the quality and scale of many

undeveloped mine projects are considerably inferior

to those that were brought on stream over the past

ten years, lending further weight to the super-cycle

concept. While there are many reasons to feel

optimistic about copper’s future, the complexity

and volatility of this market is such that simplistic

assumptions relating to China, new projects, etc.

may not stand up to closer scrutiny.

The most common measurement of copper

consumption is copper in its first use, i.e. in the

production of wire rod, billet, cake and slab. From

a practical perspective, refined copper consumption

is most easily measured at this first-use level owing

to the availability of reasonably timely refined

copper production and trade statistics. As one

proceeds further down the process chain into

semis manufacturing, there are considerably

more producers and products, including alloy semis.

The end-use level of consumption encompasses

products that go into construction, electrical,

automotive and other industries and it would be

virtually impossible to track the consumption of

copper at this level with any sensible degree of

accuracy on a month-by-month basis.

While there is a good correlation between

year-on-year percentage change in overall first-

use refined copper consumption and year-on-year

percentage changes in industrial production (IP),

the magnitude of the change in first-use

consumption relative to IP can be far greater,

both in terms of contraction and growth at

certain points of the business cycle, most often

at the end and start of each cycle (see chart on

opposite page). This is due to significant changes

in inventories (also known as stocking and 

de-stocking) between the end-user and the

producer of first-use products and helps explain

the abnormally high growth in global refined

copper (i.e. first-use) consumption during 2004

(i.e. 9%) which occurred in tandem with the global

economic recovery (normal annual average growth

rates in refined consumption are of the order of

3%-4%). It also suggests that now that this

period of re-stocking is over, another rise of a

similar magnitude is unlikely in the short term.

Current high prices are the result not only of

buoyant demand, but also producer discipline,

particularly over the period 2002 and 2003. It

should be remembered that prior to the recovery

seen in late 2003 copper prices had been

depressed for six consecutive years, commencing

in mid-1997; the catalyst being the Asian Crisis

which was followed by the US recession during

the second half of 2000. While some 900,000

tonnes of annual mine production (6.5% of

overall output) was permanently closed during the

period 1998-2002, copper metal stocks continued

to rise (especially following the onset of the US

recession). Despite depressed copper prices many

marginal copper mines outside of the US remained

viable owing to weak currencies relative to the

then prevailing strong US dollar. It became apparent

to several of the larger producers, notably
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Copper Mine Closures 
1998-2004

Temporary Permanent Total

(kt Cu) (kt Cu) (kt Cu)

BHP Billiton 500 200 700

Phelps Dodge 280 100 380

Grupo Mexico 170 0 170

Codelco 100 0 100

Kennecott 0 50 50

Others 525 550 1,075

Total 1,575 900 2,475
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to note that while input costs have risen

substantially over the past year or so (in raw

materials, such as iron ore, copper, aluminium,

nickel, zinc, etc. and in energy costs, including

power, coal and oil) almost none of these increases

are as yet reflected in final product prices. This

clearly means that Chinese manufacturers are

absorbing these costs; there have been various

reports of late suggesting that producer margins

are now wafer-thin in many Chinese industries.

This also means that those manufacturers that are

losing money are potentially contributing further to

the burgeoning level of bad debts and non-

performing loans within China’s banking sector.

Estimates of the scale of loans made previously

to loss-making state-owned enterprises range

from 50%-60% of the country’s GDP. Clearly,

the Chinese banking sector needs to manage

carefully the ongoing credit boom to prevent yet

another generation of non-performing loans,
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FROM WIRING AND
PIPING in the
construction sector, 
to automobiles, air
conditioners, TV sets
and PCs, copper forms
an essential part of
Asia’s remarkable
growth in consumer
products manufacturing
emanating from the
continent’s ongoing
industrialisation and
urbanisation boom

rebates enabled Chinese and Indian smelters to

drive TC/RCs to levels deemed unviable by custom

smelters in other countries and, as a consequence,

very little money was reinvested in expanding

smelter capacity outside of China and India. Thus,

when copper prices improved towards the end of

2003 and mine production rose significantly (owing

to marginal-mine restarts, etc.), insufficient custom

smelting capacity was available, leading to a

considerable tonnage of mine production being

stockpiled in concentrate form. Brook Hunt

estimates that global copper in concentrates

stocks rose by over 500,000 tonnes in 2004,

which is significant in the context of a 1 million

tonne metal deficit.

On the consumption side there can be little

doubt that China’s economic expansion is

continuing at a very rapid pace, and that copper is

a key raw material for Chinese economic growth,

particularly in construction, electric and electronic

products and consumer products. Twenty years

ago China’s market share was only 5% of global

refined consumption. By 1998 it had overtaken

Japan as the second largest consumer, becoming

the largest consumer in 2002, ahead of the US.

In 2004, China consumed over 3.5 million tonnes

of refined copper, increasing its overall market

share to 20%.

China’s economic growth model has relied

heavily on direct investment from overseas to

construct production capacity, plus a (deliberately)

undervalued currency, which boosts foreign

demand for Chinese goods. Estimates vary as to

what percentage of Chinese copper consumption

is used domestically and how much is exported.

It seems that at least 25%-30% is exported in

various fabricated and semi-fabricated forms and

in consumer products – overseas sales of semi-

fabricated products alone account for 10%.

Growth in consumer product manufacturing has

been phenomenal in recent years. In 2004, China

produced 78 million colour TV sets, 70 million air

conditioning units and 45 million micro-computers,

representing an average rise over the past three

years of 24% p.a., 43% p.a. and 66% p.a.,

respectively. In 2004, China’s share of the global

air conditioner market was approximately 70%.

It exported some 30 million units and, with an

average content of around 5 kg of copper, this

amounts to 150,000 tonnes of copper, or 4%

of China’s consumption.

China’s successful penetration of overseas

markets has been primarily due to very cheap

product pricing, an important competitive

advantage in developing new markets in regions

such as Africa and the Middle East. It is important
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Chinese output of selected copper-intensive goods
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part of China’s growth in consumption will be met

by losses elsewhere. Taking South Korea as an

example, consumption here is over 900,000 tonnes

of refined copper per annum but more than 20%

of this is exported in the form of wire rod to

neighbouring markets, with over half going to China.

Given the phenomenal (and ongoing) growth in

China’s copper manufacturing base and rapidly

developing export markets it seems unlikely that

South Korea can continue to maintain market share,

with the inevitable consequence that consumption

growth will at best stagnate or, potentially,

contract. A similar contraction occurred in Japan

during the early 1990s (Japanese consumption

peaked at over 1.6 million tonnes in 1991

compared with only 1.2 million tonnes by 2004),

because of loss of market share to South Korea

and Taiwan. Future copper consumption growth in

Western Europe is also in doubt owing to high

labour costs, restrictive employment laws, rising

energy costs and stringent environmental standards.

Does it make sense for a European company to

pay an employee ±US$50,000 per annum to

convert cathodes into wire rod, etc. when the

same task can be performed for a fraction of the

cost in one of the emerging economies? There is

no doubt, for example, that the resultant offshoring

of capacity, or ‘hollowing out’ as it is sometimes

referred to, contributed to the 25% decline in

US copper consumption between 2000 and 2003

and this industry remains vulnerable to cheap

imports of foreign (e.g. Russian) wire rod and

downstream products.

With a similar population and huge potential

for development, India could be viewed as a logical

successor or competitor to China as the next major

growth region for copper. Today, India lags behind

China in the infrastructure components necessary

to support rapid industrial development, with many

of its industries being inefficient, constrained by

rigid regulation. Historically, high import duties

deterred Indian companies from developing export

markets, although these tariffs have been reduced

substantially in recent years. For example, the

import duty on copper metal has declined from

40% at the start of the new millennium to 10%
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PRODUCTION OF FINE
COPPER WIRE for use in
the Chinese electronics
industry. Since 2002,
China has become the
leading consumer of
copper, absorbing more
than 3.5 million tonnes
of refined copper in
2004 – a market share
of around 20%

particularly with the banking sector opening up to

foreign competition in 2007.

China’s investment in fixed assets continues

apace. Growth in this sector has been in excess

of 25% p.a. since 2003 and has remained above

this level during the first half of 2005, which is

far higher than the government’s target of 16%.

Almost 75% of fixed-asset investment is in

manufacturing (28%), real estate (25%),

transportation (11%) and power/heat (9%). It is

estimated that 20%-25% of China’s copper is

consumed in this latter category, mainly in power

generation and transmission. Growth in power

infrastructure has been 9% p.a. over the past

decade and further major investment is critical to

China’s ongoing economic development. According

to the State Power Corporation (SPC), overall

generating capacity will rise by 13.6% in 2005,

from 440 GW to 500 GW. The SPC also estimates

that by 2010 the total capacity will have risen to

700 GW, representing an average increase of

7% p.a. over the next five years. China’s power

consumption during 2004 was 1,675 kWh/capita

compared with 6,450 in South Korea and 7,400

in Japan. If one assumes that China’s power usage

eventually reaches a similar intensity as in South

Korea and Japan, this would imply an overall genera-

ting capacity requirement (at today’s efficiencies)

of between 1,700 GW and 1950 GW, compared

with current SPC forecasts of 1,000 GW by 2020.

This infers that the SPC forecast of 3.6% p.a.

growth in power generating capacity between

2010 and 2020 is potentially too low and that a

rate of closer to 7% p.a. may be more appropriate.

On average, China’s growth in refined copper

consumption has kept pace with IP over the past

ten years, with both growing at 13% p.a. Copper

consumption growth should at least match the

rise in IP for at least a further ten years which, if

correct, would support a very positive outlook for

the copper market, as many economists expect

Chinese IP to grow by 10% p.a. over this period.

There are, however, a number of factors that will

in part offset this expected strong performance

from the world’s largest copper consumer. First,

because of its significant export market, at least
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project financings. By 1994 the country accounted

for almost one-quarter of global mine output.

Subsequently, over the next ten years,

investments in new mines, such as Collahuasi,

Los Pelambres, Radomiro Tomic, Zaldivar El Tesoro

and Lomas Bayas, plus expansions at Escondida

and La Candelaria, increased Chile’s share of the

global production total by a further 14 percentage

points. Elsewhere in the world significant

greenfield projects were fairly few in number,

the most notable being Alumbrera in Argentina,

Antamina in Peru, Batu Hijau in Indonesia and

Ernest Henry in Australia, with additional gains

in output coming from incremental expansions of

existing operations.

One recurring observation in regard to future

copper supply is that many currently undeveloped

projects are less attractive, in terms of scale,

location or resource quality, than those developed

over the past decade. Another is that capital and

operating costs have increased dramatically over

the past two years, due to a weaker US dollar

and cost inflation for almost every basic input,

from labour, steel, cement, power and fuel, to

tyres. The inference is that average copper prices

will need to rise above the levels seen over the

past decade in order to justify development of

these lower-quality assets. While both assertions

have a degree of validity, a number of important

points are also worth considering.
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“ON AVERAGE, China’s
growth in refined copper
consumption has kept
pace with industrial
production (IP) over the
past ten years, with both
growing at 13% p.a.
Copper consumption
should at least match
the rise in IP for at least
a further ten years.”
Featured is an aspect of
the constantly changing
cityscape of Shanghai,
commercial capital of a
country attracting foreign
direct investment (FDI)
flows of more than
$1 billion a week, thus
vying with, and even
exceeding, the US as
the world’s most popular
FDI destination

currently. There are also major structural differences

between the Indian and Chinese economies. India’s

prime focus is its service sector, which presently

accounts for 52% of GDP (China 32%), with

agriculture at 23% (China 15%) and industry at

26% (China 53%).

According to Anil Agarwal, chairman of Vedanta

Resources, India’s power generating capacity is

expected to double from its 2002 level of 110 GW

to 220 GW by 2012, equivalent to an average

annual growth rate of 7% p.a. Although this

represents a sizeable increase, it suggests more

importantly that India’s manufacturing growth will

remain far behind its Chinese neighbour. Putting this

into context, by 2012 Indian power generating

capacity will be less than half the level already

achieved in China in 2005.

Substantial economic deregulation and reforms

are critical to India’s future industrial development

and, although the new government is seen as being

more progressive than its predecessors in these

regards, many still feel that liberalising the Indian

economy will be a protracted process. However,

this does not mean that India’s refined copper

consumption growth will be unimpressive; Brook

Hunt forecasts average annual growth here of

almost 9% per annum over the next ten years

but, given the low starting base of 350,000 tonnes,

India is not expected to rival China’s appetite for

copper on an absolute tonnage basis over this

time frame.

Overall, there will be clear winners and losers

with respect to future copper consumption. Europe,

Japan and the USA are expected to show only

moderate growth at best, while China, India, Latin

America and various emerging economies in Asia

and Eastern Europe should remain, or become,

strong performers. Brook Hunt’s forecast average

annual global refined copper consumption growth

rate is 4.5% p.a. over the period 2005-2015,

which compares favourably with the 3.6% p.a.

increase recorded over the prior ten-year period.

Moreover, China is expected to account for 30%

of global refined copper consumption by 2015.

On the supply side, Chile is the dominant

producer of both mined and refined copper with a

market share in each sector of 38% and 21%

respectively. China is the largest producer of

smelted copper (13%), just ahead of Chile (12%).

Chile’s importance to the mining industry has

grown considerably over the past ten years. During

the 1980s a significant number of world-class

deposits remained undeveloped due to the country’s

Triple E debt rating and the reluctance of foreign

banks to lend money to would-be investors. The

creative techniques used to finance Escondida in

the late 1980s (e.g. loans guaranteed at an inter-

governmental level, finance issued against long-

term concentrate offtake arrangements, supplier

credits, etc.) were a significant breakthrough,

paving the way for a multitude of subsequent
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First, while the perceived quality of many of

the undeveloped mining resources may not match

up to those seen previously (although in fact quite

a number of them do), and anticipated start-up

dates are being deferred due to escalating costs,

substantial additional capacity could be brought

into production through expanding existing

operations. These include Andina (Chile), Cananea

(Mexico), Cuajone (Peru), Collahuasi (Chile),

Escondida (Chile), El Teniente (Chile), Los Bronces

(Chile), Los Pelambres (Chile), Olympic Dam

(Australia), Sarcheshmeh (Iran), Toquepala (Peru),

etc. Collectively, these mines have the potential

to add around 2 million tpa to global copper supply.

Second, new legislation covering recycling of

electrical, electronic and vehicle components is

presently coming into force within the EU, and

other countries are expected to follow suit, which

should considerably increase scrap availability.

During 2004, overall global copper consumption

was estimated to be 20.8 million tonnes,

including 6.3 million tonnes from scrap. This

means that scrap accounted for 30% of the total

(split 11% consumed by smelters and refineries

and 19% into downstream manufacturing). There

has been a marked decline in scrap usage over

the past ten years; during 1995, for example,

scrap’s contribution was closer to 37% (14% ex-

smelters/refineries and 23% ex-manufacturers).

The decline in use by smelters and refineries

reflects the closure of unviable secondary plants

in the US, Europe and China, while part of the

reduction in the manufacturing sector is due to

more efficient fabrication, resulting in less

clippings, turnings, borings, etc. A less obvious

reason is that Chinese fabricators use far less

scrap per unit of semis output than is generally

the case elsewhere (reflecting in part a larger

percentage of consumption into high-quality

electronic components, ACR tubing, etc.) and,

given the growing contribution that this country
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LOAD HAUL VEHICLE
laden with copper ore 
at Anglo American’s 
Los Bronces mine at an
elevation of 3,000-
3,500 metres in Chile.
Copper traditionally
accounts for around
40% of Chile’s export
earnings
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o The massive shortfall in supply relative to

demand during 2004 was also the temporary

result of insufficient custom smelting capacity

o India is unlikely to replicate China in terms of

absolute consumption over the next ten years

o The burden of restrictive employment laws,

high labour costs, rising energy costs and

stringent environmental standards will

constrain consumption growth in Western

Europe, the US and Japan

o Countries reliant upon export markets for

semi-fabricated products, such as South Korea,

will lose market share to China

o While the quality of many of the undeveloped

copper mine projects may not be of the same

calibre as those developed over the past

decade, there are a substantial number of

existing world-class mines that can be

expanded

o New environmental legislation will result in

more scrap being recycled and consumed by

smelters, refineries and manufacturers.

This does not mean that Brook Hunt’s

copper price outlook is bearish. Over the next

ten years our average price is marginally above

$1/lb, measured in constant 2005 terms. In

addition, as in the past, we expect to see

considerable price volatility during the period

to 2015, with annual average quotes ranging

from 75c/lb-$1.65/lb.
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“ANOTHER FACTOR that
has constrained metal
supply is the shortfall in
custom smelting capacity.
This resulted from
extremely low treatment
and refining charges
(TC/RCs) brought about
by keen competition for
feed from China and
India’s rapidly growing
custom smelting markets,
at a time when mine
production cuts were
being made owing to low
copper prices. Artificial
income derived from
import duty differentials
and VAT rebates enabled
Chinese and Indian
smelters to drive TC/RCs
to levels deemed unviable
by custom smelters in
other countries and, as
a consequence, very little
money was reinvested
in expanding smelter
capacity outside of China
and India.” This is Anglo
American’s Chagres
smelter in Chile where a
recently commissioned
expansion has lifted
production capacity of
copper anode/blister by
more than 20,000 tonnes
p.a. (tpa) to around
185,000 tpa

makes to overall consumption, this would also

account for a proportion of the reduction in scrap

usage. This may become a less significant factor

in future; already there are signs this year (2005)

that Chinese manufacturers are increasing their

scrap intake at the expense of more expensive

and scarcer cathode. Brook Hunt estimates that if

scrap recycling rates can be raised to their 1995

levels over the next ten years this would introduce

an additional 1 million tpa of secondary copper

supply via the smelting and refining route plus

a further 1.7 million tpa of scrap through the

manufacturing chain.

By 2015, Brook Hunt estimates that global

demand for mine production (i.e. refined copper

consumption less scrap used in smelting and

refining) will reach 21.8 million tpa. Mines that

are currently in production plus financed projects

(i.e. Base Case production) should be capable of

satisfying 12.9 million tpa of this requirement,

leaving 8.9 million tpa to be sourced from

undeveloped projects. Brook Hunt has identified

4.1 million tpa of greenfield and brownfield project

capacity that it categorises as ‘probable’ to be

developed. Assuming these probable category

projects are developed during the next ten years,

this leaves a requirement for 4.8 million tpa to

be sourced from the ‘possible’ category in which

there is potential production capacity equivalent

to 8.9 million tpa. However, if one assumes that

scrap recycling rates rise to historic levels, then

the net requirement for additional mine supply

over the ten-year period to 2015 declines by

2.7 million tpa. This analysis shows that there

appears to be an ample potential supply of copper

to meet any reasonable level of demand, for at

least the next decade.

Given the copper market’s current buoyancy, it

remains to be seen whether producers will exercise

sufficient restraint in terms of project development.

Brook Hunt believes that the outlook for copper

prices remains extremely positive through at least

2006, since any surplus metal produced over this

period will be readily absorbed into rebuilding

depleted pipeline stocks. Beyond then, the outlook

still looks positive but prices are likely to come

under downward pressure (though from levels

which are currently well above trend).

On the plus side, in 2007 additional production

from mine projects will be offset by lower output

from various established producers on account of

lower ore grades. However, many market commen-

tators seem to be ignoring the prior accumulations

of concentrate inventories, particularly in light of

China’s ongoing drive to substantially increase

its domestic smelting base. It is likely that as

much as 500,000 tonnes of the 800,000 tonnes

of copper in concentrate accumulated over the

period 2004-2005 will be converted into metal

during 2007. Added to this is an expected

increase in solvent extraction/electro winning

(SxEw) production of at least 450,000 tpa

(notably the ramp-up of Chile’s Escondida Low

Grade Sulphide Leach and Spence projects) and

the combination of these factors should result in

a significant oversupply of metal during this

year. With a surge in additional custom smelting

capacity available to the market courtesy of

China, there is unlikely to be any impediment to

mine production reaching the market.

Plenty of greenfield mine projects are now

close to raising finance and by 2009-2010

these will add to the likelihood of surplus market

conditions. These include Agua Rica in Argentina,

Cerro Corona in Peru, Cristalino and Salobo in

Brazil, Frontier in Democratic Republic of Congo,

Gaby in Chile, Guelb Moghrein in Mauritania,

Las Cruces in Spain, Letpadaung in Myanmar,

Lumwana in Zambia, Oyu Tolgoi in Mongolia,

Rio Blanco in Peru and Safford in the US. This

said, assuming Chinese consumption growth

remains buoyant, the downside for the market

is expected to be limited.

In summary, Brook Hunt is of the opinion

that, while consumption growth rates will trend

higher over the next ten years, we remain to be

persuaded that we are in the midst of a super-

cycle for the following reasons:

o The large increase in refined consumption in

2004 was not due to a structural change in

demand; it was mainly on account of one-off

movements in inventories
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