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IcF News

New MeMbeRs

We are very pleased to welcome the following companies as new members of ICF:
CABle COrPOrATION OF INdIA, lTd., www.cablecorporation.net
CMe WIre ANd CABle, USA, www.cmewire.com
dAIdeN CO., lTd., Japan, www.dyden.co.jp
eXSYM COrPOrATION, Japan, www.exsym.co.jp
HIeN eleCTrIC INdUSTrIeS lTd., Japan, www.hien.co.jp
KITANIHON eleCTrIC CABle CO., lTd., Japan, www.kitaniti-td.co.jp
MAGNeKON, Mexico,  www.magnekon.com
SUMITOMO eleCTrIC WINTeC, INC., Japan  www.sei.co.jp.
TATSUTA eleCTrIC WIre & CABle CO., lTd, Japan, www.tatsuta.co.jp
VIAKABle, Mexico, www.viakable.com
ZHeN XIONG COPPer GrOUP CO. ,lTd., China, www.zhxgc.cn

More information about the companies can be found at their websites.

IcF coNgRess chIcago  
18 – 22 octobeR 2006

Preparations for the Chicago Congress, which 
will be held at the Ritz-carlton chicago are 
well on their way. The Hotel is located on the 
Magnificent Mile and linked to the famous Water 
Tower Place with the John Hancock Center 
next door which offers an excellent view of lake 
 Michigan and the city skyline on its 94th floor.

More than 100 delegates have already registered and you can find an up-to-date 
list of registrations in the password protected section (congress) on our web-
site. I encourage all members who have not yet registered to do so as quickly as 
 possible as. This will help renate to make all necessary arrangements for your 
stay in Chicago.

Thomas Neesen
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INTrOdUCTION
Material Prices and volatility 
Increase
Trends in raw material prices have always 
been a major concern for cable-makers. 
Over the last couple of years not only have 
prices been rising but the volatility in the 
price of some key materials, especially 
copper, has increased. The price volatil-
ity has been exceptionally high during the 
current year. The material with the great-
est impact on cable production is copper, 
but big price rises have been experienced 
in other metals and in other cable-making 
materials, including polymers that are 
strongly influenced by the price of oil.

cable-Makers Margins squeezed
Increased material prices have been 
reflected in higher average sales values 
reported by cable manufacturers over 
�005 and �006. elements of higher mate-
rial costs have been passed on by cable-
makers in higher selling prices, but manu-
facturers are usually unable to pass on 
all cost increases to their customers. Not 
only do higher material prices squeeze 
the operating margins of cable producers, 
but they also face much higher working 
capital requirements and in some cases 
are exposed to greater risks created by 
the high volatility of material prices.

TreNdS IN 
COPPer
Unprecedented Price levels  
in 2006
The price of copper is such an impor-
tant factor for most cable-makers that 

they will be very familiar with the recent 
trend in copper prices. Though there 
were periods in the 1990s when the 
price went above US$3,000/tonne, for 
a five-year period up to the end of �003 
the price of copper was relatively stable, 
generally staying in the range between 
US$1,400/tonne and US$�,000/tonne. 
In late �003 and early �004 the price 
began to move upwards. Prices con-
tinued to climb higher during �004 and 
�005, reaching US$4,500/tonne at the 
end of that year. This high price level did 
not seem sustainable at the time, but in 
fact during H1 �006 the price of copper 
shot upwards further. The peak price 
achieved was over US$8,700/tonne 
(lMe 3 month) in May �006. This is 
more than 6 times as high as the price in 
November �001 (US$1,400/tonne)! The 
price of copper has been driven higher 
by continuing growth in demand, limited 
stocks and supply problems, while price 
volatility has been made worse by the 

actions of investors seeking short-term 
gains.

trend in Real copper Prices
While the price of copper appears to 
be very high currently in terms of US$/
tonne, in real terms the current price is 
not quite as exceptional as it first appears 
in nominal terms. Since the purchasing 
power of the US dollar was higher �0 or 
30 years ago than now, in order to ana-
lyse the copper price trend in real terms, 
historic prices have to be adjusted by a 
general measure of cost changes, such 
as the GdP deflator for the US economy. 
After applying this inflation adjustment 
to the nominal US$ copper price, it is 
clear that the rise in copper prices during 
�005 was not actually that exceptional 
in real terms. The spike in copper prices 
experienced in �006 was exceptionally 
high, but there were times in the 1960s 
when price levels in real terms were not 
far away from the �006 average price.

Raw MateRIals
PrICe TreNdS ANd IMPACT ON CABle MArKeTS
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blame high demand in china!
The main underlying reason for rising 
prices of most materials in the last three 
years has been growing demand from 
China. Strong growth of cable produc-
tion in China is the principal reason for 
the increase in global copper demand, 
but other applications are also driving 
Chinese copper consumption higher. 
due to the boom in construction in China 
increasing amounts of copper have been 
used in buildings (electrical equipment 
and brass fittings as well as cable). 

china oeMs Ramp Up Production
In recent years there has been a major shift 
of global manufacturing towards low cost 
countries, in particular to China. This shift 
is very clear in some industries, for exam-
ple in production of air conditioners that 
use copper tubes. Production of electron-
ic and electrical equipment using magnet 
wire has also been growing very quickly 
in China. On a global level the increased 
production in China due to transplanted 
manufacturing does not add to global 
demand, but only shifts consumption 
from one part of the world to another. 
However, at the same time production of 
many goods in China is also increasing to 
meet growing demand from China’s own 
consumers, and this increased production 
does add to global demand. 

demand in India also grows
All industry commentators have pointed 
to the strong growth in Chinese con-
sumption as the principal reason for 
increasing global demand. More recent-
ly, Indian consumption has also started 
to move ahead due to an upturn in the 
Indian auto and construction industries. 
Continuing Indian annual consumption 
growth of 7% to 8% is likely. India is 
growing from a much lower level than 
China, as India’s copper consumption is 
only 10% of Chinese consumption.

copper supply disruptions
In practice there have been during H1 
�006 supply disruptions at existing mines 
that have made the supply-demand bal-
ance even tighter. recently, workers at 
some of the major mines in Chile, well 
aware of the high copper price, have 
been pressing for higher pay. Potential 
problems such as the threat of indus-
trial action makes markets nervous and 
can attract further attention from specu-
lators, which may drive the price even 
higher in the short-term.

why does copper supply Not 
Increase Faster?
As a result of booming demand, operat-
ing profits in the copper industry have 
grown dramatically – operating margins 

up from 8% in �001 to 38% in �005. So 
why does copper supply not increase 
faster, as the industry clearly has plenty 
of cash to invest? To answer this ques-
tion, we need to look at the basic eco-
nomics behind investment decisions in 
the copper industry. Much of the added 
value in production of copper arises in 
the mining stage: only �5% of added 
value is in smelting / refining but the rest 
is in extraction and processing of cop-
per ore. Thus the key supply constraint 
is the limited number of mines. When 
copper demand was lower, there was 
a surplus of production capacity and 
additional supply could be added simply 
by increasing throughput from existing 
mines. But supply cannot be increased 
indefinitely without additional copper 
production capacity, i.e. new mines. 
despite the prevailing very high level 
of copper prices, copper supply from 
mines has not risen as fast as might be 
expected. 

copper Industry Investors look 
at long term Prices
The economic theory is that when prices 
rise due to higher demand, supply will 
increase as it becomes possible to oper-
ate marginally economic mines at a profit 
due to the higher prices. The problem in 
practice is that copper is supplied from 
facilities that require huge investment 
in the mine and supporting infrastruc-
ture, and a major investment decision 
is required. A short-term rise in cop-
per prices – even when sustained over 
several months - does not necessarily 
change industry investors’ perceptions 
of the long-term copper price. Mining 
companies will not invest in a project 
unless their expectations of long-term 
prices are at a level where the project 
becomes attractive.

copper wirerod Premiums May 
Rise
except for some of the largest cable-
makers that have in-house production 
of copper wirerod, cable manufacturers 
buy their copper fabricated as wirerod 
or wire. While the wirerod market has 
its own dynamics, any shift in copper 
wirerod premiums is very modest com-
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pared to movements in the base copper 
price. Purchasers of wirerod will want to 
haggle with suppliers down to the last 
US$/tonne or €/tonne on wirerod pre-
miums, even though the amounts may 
seem trivial in comparison to the overall 
copper price! Major buyers are likely to 
negotiate these premiums with their main 
suppliers annually, using spot purchases 
to top up their requirements. The most 
significant development in the european 
market recently has been the announce-
ment of the closure of the Prysmian cop-
per rod facility in the UK. Though there 
is no shortage of wirerod production 
capacity overall in europe, it would not 
be surprising if this reduction in capacity 
results in price increases for some wire-
rod purchasers. The high level of copper 
prices greatly inflates the working capital 
requirements of wirerod producers, so 
they may seek to recover higher costs 
through higher selling prices.

TreNdS IN  
AlUMINIUM
aluminium Prices Move Up
The price of aluminium has also increased 
over the last three years but the move-
ment in the aluminium price has not been 
anywhere near as dramatic as the upward 
trend in the copper price. In the alumini-
um market the risks of supply disruptions 
are less important than they are for cop-
per, but the aluminium price nevertheless 
moved upwards in �006 – apparently in 
sympathy with the copper price. The alu-
minium price peaked at US$3,300/tonne 
in May (lMe 3 month). There were times 
in the 1990s when the aluminium price 
was in the region of US$�,000/tonne, so 
the recent peak is not as extreme as has 
been experienced in the copper market.

Main aluminium costs in  
smelting
There are some fundamental differences 
between the economics of the copper 
and aluminium industries that explain 
why supply constraints are generally 
less important for aluminium than they 
are for copper. Most of the total added 
value (76%) generated in production of 
aluminium arises in smelting, rather than 
extraction of bauxite / alumina. The raw 
material is abundant, and the main ele-
ment of cost is electricity used in refining. 
Taking a long-term view, real aluminium 
prices have been falling as the produc-
tion process has become more efficient. 
Over the last �5 years the typical scale 
of a new aluminium smelter has risen 
from 100,000 tonnes/year to 500,000 
tonnes/year. 

global aluminium consumption 
grows
Unlike copper, where wire & cable 
applications account for more than 
half of overall consumption, the major-
ity of aluminium is used in non-cable 
applications. Over �005 and �006 glo-
bal aluminium consumption has been 
increasing by 5% to 6% per year, a 
slower growth rate than the previous 
two years (8% to 10% per year). Con-
sumption growth of approximately 5% 

per year is likely to continue over the 
next few years. Consumption in China 
will account for more than half of the 
additional aluminium demand. China 
has been expanding aluminium capac-
ity and has become a large producer 
of primary aluminium. despite growth in 
Chinese demand, the country is actually 
a net exporter of aluminium. This is in 
sharp contrast to copper, as China has 
been importing large amounts of refined 
copper and copper scrap to keep pace 
with the growth in its consumption.

copper aluminium Price  
differential 
Over the five-year period up to the end 
of �003, the ratio of the copper price to 
the aluminium price (“Cu/Al price ratio”) 
moved in a limited range, between 1.1 
and 1.3. In the early 1990s the ratio was 
above �.0 for a brief time, but this situ-
ation did not recur until H� �005.  dur-
ing recent months the Cu/Al ratio has 
jumped even higher, at times approach-
ing 3.0. As explained later, for many 
applications, in order to get a fairer com-
parison between the metals in terms of 
conductance, the aluminium price per 
tonne should be divided by �.0, so the 
cost advantage in favour of aluminium is 
even larger than the simple price com-
parison implies.

QUaRteRly aveRage alUMINIUM PRIce
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POlYMerS
oil is the Main driver
The main factor that drives the price of 
hydrocarbon-based plastic compounds 
and resins is the international price of oil. 
during �006 the price of oil has been at 
record levels, peaking at over US$70/ 
barrel, and passing the previous peak 
price that was reached in �005. Industry 

analysts suggest that as much as US$�0 
to US$�5 of the current oil price per bar-
rel is driven by the “political premium” 
due to market perceptions of the impact 
of political tensions in the Middle east 
and elsewhere.

tensions Rise, so does the oil 
Price
Of course, the over-riding factor behind 
the current high oil price has been the 
situation in the Middle east, which pro-
duces about one quarter of the world’s 
oil. Market sentiment has been affected 
not only by the failure to restore fully 
output from Iraq but also by concerns 
about possible US actions against Iran 
(the world’s fourth largest producer of oil), 
which would disrupt supplies further. Not 
only Iran’s but also other Middle east-
ern oil production is shipped through the 

Straits of Hormuz. In recent weeks oil 
prices have surged again as a result of 
the increased tension in the Middle east 
region, currently focused on Israel and 
lebanon. On a brighter note, oil output 
from the Gulf of Mexico has been recov-
ering this year, after the damage inflicted 
by hurricanes in �005, but there have also 
been supply problems recently in Nigeria, 
with some production facilities shut down 
due to the risk of attacks by rebels.

little spare oil Production 
capacity 
There is only a slim margin of spare oil 
production capacity if a serious supply 
interruption should arise. Cambridge 
energy research Associates estimate 
that global demand in �006 will average 
85 million barrels/day, with only 1.9 mil-
lion barrels/day excess capacity to cope 
with crises. longer term, demand from 
China and India will continue to increase, 
which will make the supply-demand bal-
ance even more critical. Forecasts sug-
gest that over the next �5 years global 
demand will rise from 90 million barrels 
per day to 140 million.

Pvc and Polyethylene
The two key polymers used in cable-
making are PVC and polyethylene. 
Prices of these materials, while broadly 
following the trend in oil prices long-
term, are less volatile than the oil price. 
Supply-demand issues in these spe-
cific markets affect the prices of these 
polymers, and it can take some time 
(weeks or even months) before move-
ments in the oil price are reflected in 
polymer prices. Prices for polyethylene 
fell back in early �006 but have moved 
upwards since then. PVC prices have 
been slower to react to higher oil prices 
in �006, though PVC producers in the 
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US have been seeking increases. Poly-
mer prices softened in March �006 as 
a result of additional production capac-
ity in Asia and South America. Cable 
production is, of course, only one of 
many applications in which these 
polymers are used. Prices for cable-
making grades may not strictly follow 
the overall trend in polymer prices. In 
particular, prices for some specialised 
compounds used in power cables (e.g. 
high purity polyethylene for HV power 
cables and compounds for semi-con-
ducting screens) can be very different 
from the base polymer price.

OTHer  
MATerIAlS
other Metal Prices also Increase
In some product sectors of the cable 
industry not only copper and alumini-
um but also other metals can have 
an important impact on the costs of 
specific products. For example, tin is 
widely used for plating copper con-
ductors, while nickel-plating is used for 
high temperature applications (e.g. for 
aerospace) and silver is used for plat-
ing high performance conductors (e.g. 
for high frequency coaxial cables). Of all 

the lMe metals, the price of copper has 
increased most, but the prices of other 
metals have also increased substantially 
over the last three years, with a big surge 
in �006.

Zinc Moves in step with copper
Cable-making is not a major user of 
zinc, but the metal is needed for gal-
vanising steel wire or tape that is used 
in the production of armoured cables 

(power and telecom) and of bare over-
head aluminium conductors with steel 
reinforcement (ACSr). The price of zinc 
was generally flat between �000 and 
�004, but has shot up during �006, 
more-or-less moving in step with the 
price of copper in relative terms, even 
though the drivers of demand for zinc 
are different from those that drive cop-
per demand. The increase in the zinc 
price from Ud$�,000/tonne at the start 
of the year to more than US$3,500/
tonne at its peak has fed through to 
price adjust¬ments on galvanised wire 
used by the cable industry

optical Fibre Prices stable
One cable-making raw material that has 
not followed the general upward trend 
is optical fibre. Fibre prices started to 
collapse in �001 when the telecom 
investment boom halted. Prices have 
continued to fall in later years, but have 
been relatively stable in recent months, 
though single mode fibre prices, which 
at the peak of the market were as high 
as US$50/fibre-km, are now as low as 
US$8 to US$1�/fibre-km. Though there 
has been substantial rationalisation in 
the industry since �001, fibre produc-
tion capacity continues to exceed sup-
ply, so there has been little opportunity 
for price rises. 
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high strength Fibres
Some cable designs, notably fibre optic 
cables, require non-metallic reinforce-
ment using high strength fibres. Aramid 
is the main type of fibre used, including 
the trade names Twaron and Kevlar 
(duPont). This type of fibre is widely 
used in security applications such as 
bulletproof vests. In �001 there was 
a surge in demand because of the 
Iraq war, but this happened to coin-
cide with strong demand for telecom 
cables. For a time many cable-makers 
found it difficult to obtain aramid fibre. 
Though the supply situation has eased 
since then, this is a good illustration 
of how factors completely unrelated 
to cable markets can impact on the 
industry.

HOW TO 
AdJUST CABle 
SellING PrICeS
Material Price variation in  
contracts
There are many sectors of the cable 
market where, because certain key 
raw materials have always constituted 
a large element of the overall cost of a 

cable, procurement contracts contain 
material price variation clauses (also 
known as “price pull-through”). These 
clauses specify how the cable selling 
price will be adjusted when the price of 
the key materials change. Usually the 
price variation is limited to the conduc-
tor, copper or aluminium, but some-
times the principle has been extended 
to cover other key raw materials. For 
example, the selling price for ACSr 
might be related to both the price of 
aluminium and of steel wire.

hollow Prices Plus Material cost
With this approach, cable selling prices 
quoted by the cable supplier to custom-
ers are essentially “hollow” prices, to 
which key materials are then added at 
the currently prevailing price, accord-
ing to how much material is used in a 
specific cable design, to get the total 
price paid by the purchaser. With this 
type of adjustment mechanism in place, 
negotiations between the cable supplier 
and the purchaser can focus on the ele-
ment of the total price that is within the 
control of the cable-makers. It does, 
however, mean that the metal price 
risk is transferred from the cable sup-
plier to the purchaser, a situation that 
some end-users may be very reluctant 
to accept.

Risk in Quotations
When a firm order is received, cable pro-
ducers can use metal market trades to 
eliminate risk due to metal price changes. 
However, price quotations against ten-
ders are more difficult to handle. Volatile 
material prices make it difficult for cable 
suppliers to offer quotations for cable 
prices unless material price variation is 
included. Slim margins can be wiped 
out by material price changes. Though 
mechanisms to contain this type of risk 
exist, the cost of buying options may be 
prohibitive in practice.

Power cables and telephone 
cables
Utility power cables and telephone 
cables are good examples of prod-
uct sectors where in many markets 
material price variation has tradition-
ally been used. Because this approach 
has been in place for many years, it is 
widely accepted and non-controver-
sial. Procurement managers in power 
utilities and telcos are familiar with this 
approach. even so, this approach is not 
used in all markets around the world. 
For example, in China cable companies 
have sometimes quoted fixed prices on 
power cables and telephone cables. 
In more normal times the risk through 
exposure to metal price variations might 
have been considered acceptable, but 
in the highly volatile metal markets of 
recent months, upward price move-
ments have generated big losses on 
fixed price contracts.

extension to New Products
during a period of high and volatile metal 
prices, such has been experienced in 
recent months, cable-makers are likely 
to find it very necessary to move to vari-
able price contracts, even in some mar-
kets where this approach has not been 
followed in the past. In data cables, for 
example, copper was much less signifi-
cant an element of cost when the metal 
price was below US$�,000/tonne than 
it is now, with copper above US$6,000/
tonne. However, it is difficult to persuade 
customers who are not used to quotes 
containing material price variation to 
accept this approach. 
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Need for transparent Material 
Prices
One necessary condition that must be 
met in order for material price variation 
to work to the satisfaction of both cable 
supplier and purchaser is the availability 
of transparent price information for key 
raw materials. The price of metals meet-
ing defined quality standards (e.g. Grade 
A copper cathode or aluminium billet), 
which are available through commodity 
trading exchanges, are a good example 
of this. Since these prices are publicly 
available, there is reduced scope for dis-
putes between suppliers and custom-
ers about the basis of price adjustments. 
However, not all materials used in cable-
making are commodities openly traded 
on exchanges. even so, there may be 
other benchmark market prices (e.g. the 
list price of a leading material supplier) 
that are available to both parties, but in 
other cases key material prices may be 
confidential for commercial reasons.

Frequent Price list changes
In other market sectors where material 
price variation is either impractical or 
unacceptable, the mechanism adopted 
for price adjustments is the published 
price list. This mechanism is often adopt-
ed for general market products such as 
building wire: the published price list sets 
a benchmark level, with larger volume 
purchasers receiving discounts against 
the list price. When material prices 
change by a significant amount, selling 
prices need to be adjusted and the price 
list re-issued. In the days when price lists 
had to be printed and circulated this 
could be an onerous administrative task, 
but it is less of an issue now that price 
lists can be issued electronically. 

PrICe  
VOlATIlITY
Price volatility is the big Problem
Cable-makers are likely to say that the 
absolute level of materials is not the key 
issue. They can live with high material 
prices, so long as they are stable, almost 
as well as lower material prices, since 

cable selling prices can be adjusted to 
compensate for higher material costs. 
end-users, of course, would prefer to 
see low material prices so that they 
end up paying less for installed cables. 
Higher material prices may reduce 
cable demand from end users because 

of price elasticity in demand. In cable 
markets this is usually only a short-term 
effect, as end-users defer purchases for 
a while, hoping that material prices will 
fall, but eventually have to come back to 
the market to buy cable unless the whole 
project is suspended. 

hedge Funds blamed
In recent months there have been on 
occasions fluctuations in the copper 
price of as much as 5% to 10% in a 
single day, which is an exceptionally high 
level of volatility. Metal market analysts 
have sought to explain this increased 
volatility in terms of new players in com-
modity markets, in particular hedge fund 
investors. Some investors seek to make 
gains through short-term, speculative 
investments, which generate additional 
volatility. Fund activity should not move 
prices against market fundamentals for 
long periods, but it may affect timing of 
peaks/troughs and increase price vola-
tility. The amounts of money involved 

are massive: the Funds are estimated 
to have invested approximately US$100 
billion in commodities markets, of which 
up to 5% is in base metals.
hedge Funds attracted by  
commodities 
There has been growing interest in com-

modities as an investment vehicle from 
various groups of investors in recent 
years. Many equity markets in the richer 
economies subsided in the wake of the 
collapse of the dotcom boom, while 
many developing country equity markets 
(e.g. South east Asia and South Amer-
ica) were badly affected by economic 
crises from the late 1990s onwards. As a 
consequence, investors looked to other 
opportunities in order to generate higher 
returns or to achieve a more balanced 
(lower risk) portfolio. Commodity mar-
kets were per¬ceived to offer potentially 
high returns, at a time when the perform-
ance of equity investments was generally 
unexciting. 

Portfolios Include base Metals
Copper and aluminium, the most liquid 
lMe contracts, are the base metals 
that have attracted most attention from 
CTAs (Commodity Trading Advisors) 
and hedge funds. different CTAs may 
respond in the same way to “technical 
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analysis”, so there can be big price move-
ments when funds act together. As well 
as investing directly by taking positions on 
commodity contracts, investors can also 
buy and sell commodity indices on major 
futures exchanges. These indices cover 
a portfolio of commodities, weighted 
according to trading activity, for example 
the Goldman Sachs Commodity Index 
(3.1% Cu, 3.�% Al) and the reuters / Jef-
fries CrB Price Index (6% Cu, 6% Al). 

also longer term Investors
Some investors, like hedge funds, do 
use commodity markets with a short-
term horizon, in some cases adopting 
substantial speculative positions, but 
other investors have adopted commodi-
ties as part of a long-term portfolio of 
investments. These longer term players 
include institutional investors, such as 
pension funds and mutual funds. Some 
major pension funds have shifted part of 
their investment portfolio to commodi-
ties and, even though the percentage 
in commodities is not high (typically �% 
to 5% of total assets), the scale of these 
funds is very large. The total value of the 
British Telecom Pension Scheme, for 
example, is £34 billion, so even 3% in 
commodities is a big number. 

MATerIAl  
SUBSTITUTION
switching Materials
When the price of a material rises, basic 
economic theory suggests that purchas-
ers of the material will look to alternative 
materials that can deliver equivalent per-
formance at a lower cost. Though the prin-
ciple is simple, in practice material sub-
stitution is not straightforward, as users 
are not able to switch from one material 
to another without having to overcome 
some additional hurdles. For many types 
of cable there are substantial potential 
technical problems in switching between 
copper and aluminium conductors.

copper compared to aluminium
Copper is currently much more expensive 
than aluminium in terms of US$/tonne. As 

the price of copper has recently moved 
ahead much faster than the price of 
aluminium, the ratio of copper and alu-
minium prices has increased. The simple 
comparison of the two metals in terms of 
price per tonne is in some respects mis-
leading, since aluminium is a much lighter 
metal than copper (�.7 g/cm3 compared 
to 8.9 g/cm3), though its conductivity is 
lower (61% of copper). For many cable 
applications a more meaningful com-
parison of the metals is the cost per unit 
conductance; on this basis a tonne of 
aluminium is close to �.0 times as effec-
tive as a tonne of copper. The price of 
aluminium, already lower than copper in 
terms of US$/tonne, needs to be divided 
by �.0 to give a comparison on the basis 
of electrical performance, which makes 
the cost difference even wider.

but comparisons are complex
This comparison based on conductance 
is not the whole story, however, as alu-
minium conductor is bulkier than its cop-
per electrical equivalent. In a cable this 
means that the layers surrounding the 
conductor (insulation, shielding, jacket, 
armour, etc.) need to be more extensive 
in an aluminium cable than in its copper 
equivalent. The additional cost of these 
layers partially offsets the cost saving in 
the conductor gained through use of alu-
minium. In a power transformer similar 
considerations apply: while aluminium 
strip would have a lower cost than cop-
per strip with equivalent electrical per-
formance, the transformer would need 
to be larger, requiring more use of other 
materials (e.g. special steel for the lami-
nated core and steel casing). 

copper v. aluminium in Power 
cables
looking at the pattern of demand for 
power cables across the world, there are 
some clear examples of countries where 
power utilities make wide use of aluminium 
conductors, rather than copper in insulat-
ed power cables, for example in India and 
Brazil. The advantage of aluminium con-
ductors over copper is particularly evident 
for overhead power distribution (bare or 
insulated cables), where the lighter weight 
of aluminium is a further benefit. From an 

historical perspective, it is interesting to 
note that, although aluminium conductor 
was used for overhead transmission as 
early as 1898, its widespread use did not 
occur until the 1940s, when copper was 
designated as a vital war material.

Utilities continue to Prefer  
copper
On the other hand, there are many other 
examples where utilities worldwide con-
tinue to prefer copper conductors to 
aluminium, despite the apparently lower 
cost of cables with aluminium conduc-
tors. In some cases there are clear rea-
sons for the preference: for underground 
cables the greater bulk of cables with 
aluminium conductors can be a prob-
lem where there is only limited space to 
install cables in ducts, as in urban cen-
tres of Japanese cities. However, it often 
appears that the main reason that utilities 
use copper conductors in power cables 
in preference to aluminium is estab-
lished custom and practice. In China, for 
example, copper conductors are widely 
perceived to be higher quality than alu-
minium. Power utilities are generally slow 
to change their technical preferences: 
favoured cable designs, once estab-
lished, will be retained for many years. 

aluminium Used Mainly for lv 
cables
Aluminium conductors are more likely to 
be used in lV power cables, and are least 
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likely to be used in HV cables where the 
bulk of the aluminium conductor is a big 
disadvantage because more insulation 
and sheathing would be required. MV 
power cables may use either copper or 
aluminium conductors. Industrial users of 

power cables are more likely than utilities 
to prefer copper conductors, as contrac-
tors may not have the specialist instal-
lation skills needed for installing power 
cables with aluminium conductors.

copper v. aluminium in building 
wire
A simple cost comparison suggests that 
building wire with aluminium conductors 
would be substantially cheaper than 
building wire with copper conductors. 
In practice, however, copper conduc-
tors over aluminium are preferred in vir-
tually all parts of the world. experience 
with aluminium wires in the 1970s (e.g. 
in the US) highlighted potential serious 
problems with aluminium: fires were 
attributed to poor quality joints between 
aluminium wires. As a result, wires with 
copper conductors are required in most 
building codes, with the use of aluminium 
restricted (e.g. service entrance cables in 
the US). despite improved jointing tech-
niques, copper continues to be strongly 
preferred, and even a country such as 
India, where aluminium conductors were 
at one time widely used in building wire, 
now uses copper. Some companies 

have tried to promote composite cop-
per-clad aluminium conductors for build-
ing wire, as these overcome the main 
potential problem of poor joints, but 
demand for this product is limited. 

Faster substitution in Non-cable
These examples from wire & cable appli-
cations suggest that substitution of cop-
per conductors by aluminium can hap-
pen only slowly, if at all, despite the major 
difference in price of the materials. There 
are, however, some markets outside 
wire & cable where material substitution 
is more obvious. An historical example is 
radiator material used in the auto indus-
try: copper was once widely used, but 
aluminium is now preferred. More cur-
rently, there has been some switch away 
from copper in construction, as some 
countries that have traditionally used 
copper plumbing tube are now look-
ing to plastic alternatives (“PeX” tube). 
Once initial doubts about the integrity of 
installation using the alternative material 
have been overcome, substitution can 
be quite rapid. 

technical Performance drives 
substitution in communication 
cables
In other cable applications it is really 
technical performance issues, not sim-
ple material cost comparisons, that have 
driven substitution. Fibre optic cables 
have already displaced copper telecom 
cables in some applications. For exam-
ple, cables used in trunk telecom net-
works are now nearly always fibre optic, 
not multi-pair copper or coaxial cables. 
Similarly, in larger premises and cam-
pus networks, fibre optic cable is usually 
used in preference to multi-pair copper 
data cables for backbones or risers, 
while copper pair cables continue to be 
used in the horizontal structure. In these 
situations the cable (and the materials 
contained) is only one element of the 
overall system cost.

but copper Fights back
In telecom access networks, however, 
traditional copper pair cables continue to 
be widely used, though fibre optic cables 
are beginning to encroach in this area, 

as a result of major investment in fibre-
to-the-home networks by telcos such as 
NTT in Japan and Verizon in the US. This 
substitution is driven by issues related to 
system performance and installed sys-
tem costs, and has very little to do with 
a simple material cost comparison. More 
sophisticated electronics has enhanced 
the bandwidth that is available over cop-
per pair cables. Thus in telecom access 
networks dSl techniques have allowed 
telcos to introduce enhanced services 
using existing copper networks, without 
major investment in fibre. In the premises 
network market suppliers of structured 
wiring systems are offering 10 Gbit/s 
solutions that use enhanced Cat 6 cop-
per pair cables, not fibre, taking advan-
tage of the highly sophisticated signal 
processing techniques now available.

CONClUSION
There has undoubtedly been a major ele-
ment of speculative “froth” in the recent 
surge in base metal prices. Some major 
cable-makers have expressed serious 
dissatisfaction with the operation of 
metal markets, since they give space in 
which speculative investors can operate 
to the detriment of industry participants. 
Though volatility can be made worse by 
the actions of short-term investors, high-
er price levels seem likely to continue, as 
consumption in China and India contin-
ues to grow. The relatively high price of 
copper may make some users look to 
alternatives, but any switch is likely to 
be slow. 
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