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ICF NEWS

MESSAGE OF THE PRESIDENT     

Dear Members

2012 has been a challenging year for our industry and this will continue in 2013.

We have seen numerous changes in our industry in the last years and the Council 
of ICF has agreed that it is timely to review some of the set-up and output of our 
Federation. I would like to take this opportunity to briefly inform you about the plans 
which have been developed.

•	 	The	ICF	offices	will	be	relocated	in	Vienna	to	reduce	cost.	We	will	of	course	 
maintain a very professional working environment for our Secretariat.

•	 	Work	is	ongoing	to	upgrade	and	update	our	website,	which	will	go	online	in	
Spring. It is evident that we need to better use this communication tool to draw 
attention to the fact that modern life does not function without our products.

•	 	It	has	also	been	decided	to	gradually	raise	the	visibility	of	ICF	and	-	by	that	-	of	
our	industry	in	international	fora.	With	our	limited	resources	in	Vienna	and	 
relying on the voluntary support and input of the members of the ICF Standing 
Commission,	this	is	a	very	ambitious	program	for	2013	and	onwards.

•	 	The	Council	of	ICF	has	also	come	to	the	conclusion,	that	the	“heart	and	soul”	
of	our	Federation,	our	annual	congress,	needs	to	be	modernized	to	better	meet	
our	needs.	The	timing	for	Singapore	(16	to	19	October	2013)	has	been	slightly	
streamlined to allow a more efficient use of valuable management & travel time.

I would like to close this brief information by asking for your support in broadening 
the membership base of ICF. As said on many occasions: you are the best  
ambassadors for ICF so please encourage colleagues in your region of the world  
to join this unique platform of our industry.

Sincerely yours

J. Antonio Funetevilla 
President
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The	copper	
price has 
fallen in 2012

RAW MATERIAL 
PRICE TRENDS

Recent Copper Price Trend
The	 average	 quarterly	 copper	 price	
was on a rising trend through 2010 

and peaked in Q1 2011 at a 3 month 
average	 price	 of	US$9640/tonne.	 The	
average	price	stayed	above	US$9,000/
tonne for the next two quarters before 
falling back at the end of the year due to 
worries about the stability of the Euro-
zone	 and	 a	 general	 worsening	 of	 the	

global	 economic	 outlook.	 This	 left	 the	
average	 for	 2011	 at	US$8,825/tonne.	
After a brief rally in Q1 2012 the aver-
age quarterly price then fell in both Q2 
and	Q3,	with	the	Q3	average	being	the	
lowest since Q3 2010. After dipping 
below	US$8,000/tonne	 in	 late	October	
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CONTINUING PRICE VOLATILITY

We have covered the topic of raw materials in previous editions of the ICF Newsletter, but with raw material prices continu-
ing to play an important role in the cable industry and price volatility now a factor of life, we have again revisited this issue to 
see what has changed in the last couple of years and what the future now holds. Following the rapid rise in prices of many 
important raw materials in 2005 and 2006 there was a sharp fall in 2009, followed by a fairly quick recovery up to another 
peak in early 2011. Since then prices generally have been edging lower, but with no really clear direction in evidence. 

IMPACT OF VOLATILE MATERIAL PRICES

Apart from the dip in late 2008 and early 2009 the cable industry has mostly become used to operating in an envi-
ronment of rising raw material prices. In the last year or so though many prices such as copper and aluminium have 
been gradually falling and this presents a new challenge for the cable industry. We will look at what the outlook is for 
the price of key raw materials and what this might mean for cable industry turnover. We will also revisit the issue of 
substitution of copper by other materials in the face of the outlook for copper prices.

Provided by CRU

QUARTERLY AVERAGE COPPER PRICE
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the price has edged back above this 
level at the beginning of December and 
as we write this article it looks as if the 
average for Q4 2012 will be marginally 
above	 the	Q3	 number.	 This	will	 leave	 
the average for 2012 as a whole at 
between	 US$7,900	 and	 US$8,000/
tonne which will be close to 10% lower 
than in 2011.

No Clear Direction at Present
The	copper	price	movement	was	very	
flat	 in	 November	 compared	 to	 most	
other months this year.  Investors point 
out that copper’s fundamentals are not 
providing	much	in	the	way	of	direction,	
leaving the price to be tossed around 
on macroeconomic data releases and 
geopolitical	 events.	 	 Two	major	 politi-
cal leadership selections this year took 
place	in	November,	with	the	result	that	
the	 incumbent	 US	 President	 Barack	
Obama	 was	 re-elected	 and	 the	 new	
leaders of China were anointed smooth-
ly.		Neither	event	caused	much	of	a	stir	
for	copper,	but	sentiments	on	 the	US	
market have now turned to the matter 
of	 the	 upcoming	 “fiscal	 cliff”,	 causing	
some downward pressure on the price 
during the month.

At the end of the month data releases 
revealed more encouraging signals 
from	China	and	the	US,	and	mixed	data	
from Europe.  With investors tending to 
respond more strongly to the good news 
this provided a modest boost to the price 
in early December. With negotiations for 
2013 annual contracts ongoing between 
most major producers and consumers 
of	cathode,	the	spot	market	is	quiet	as	
players	are	reluctant	to	“move	the	mar-
ket”.	In	this	environment,	spot	premium	
levels lack clarity but are believed to be 
in similar ranges to a month ago.

Copper Market in Balance in 2012
Our	 initial	 estimates	 for	 2012	point	 to	
the refined copper market being rough-

ly in balance with production exceed-
ing	consumption	by	less	than	200,000	
tonnes or under 1% of the market. 
Once	 you	 add	 in	 our	 estimate	 for	 the	
rise	in	stocks	at	the	SRB	in	China	plus	
growth in stocks in bonded warehouses 
in Shanghai then this leaves the world 
market	 for	 2012	with	 a	 small	 (13,000	
tonne)	deficit.	

There	is	a	lot	of	discussion	about	stock	
levels in China and we believe that in 
total stocks in China could be as high 
as	3.3	million	tonnes.	However,	there	is	
no	 indication	that	 the	SRB	 is	planning	
to sell its holding soon and a significant 
part of the rest is made up of stocks 
being used as collateral. If you add in 
stocks which are part of the normally 
supply	chain,	then	this	leaves	available	
stocks in China at more like 1.2 million 
tonnes,	which	at	current	consumption	
rates is around 8 weeks supply.

Still Talk of Physical ETFs
Discussions about the launching of 
physically	 backed	 Exchange	 Trad-
ed	 Funds	 (ETFs)	 has	 been	 ongoing	
for quite a while now with the cable 
industry and other users of copper 
being quite vocal in their opposition 
to this. In the last month the SEC has 
announced that it finds no connec-
tion	 between	metals	 ETF	 flows	 and	
commodity	prices,	and	this	brings	the	
possibility of a physically-backed cop-
per	 ETF	 as	 proposed	by	 JP	Morgan	
Chase	a	step	closer.		This	ruling	has	
been challenged by a group of cop-
per	traders	and	consumers,	including	
Southwire,	 Luvata	 and	 Encore	Wire,	
who claim that these funds would 
remove a significant volume of copper 
from	circulation	in	the	short	term,	thus	
constricting supply and raising prices 
and volatility.  As we completed this 
article we have learned that the SEC 
has	just	approved	the	JP	Morgan	ETF	
and	 a	 separate	 one	 from	 Blackrock	

is	 also	 now	 likely	 to	 go	 ahead.	 The	
market will be watching with great 
interest	to	see	what,	if	any,	effect	this	
has on the copper price and material 
availability.

So What is the Price Outlook  
for Copper?
The	 consensus	 of	 opinion	 amongst	
investors at present is that there are no 
strong signals from the market funda-
mentals. Meanwhile companies looking 
to buy copper are reluctant to make a 
move on the spot market due to the 
lack	 of	 clear	 direction.	 The	 recurrent	
themes at present are of limited activ-
ity	 and	 “waiting	 for	 next	 year”	 and	 so	
barring	a	substantial	financial	upset,	we	
can only see the copper price continu-
ing to drift sideways as the year draws 
to	an	end.	 	Thus	we	expect	 the	price	
to finish the year in the fashion it has 
so far progressed; with a flat aspect 
which	has	(so	far)	resulted	in	the	lowest	
standard deviation in daily prices since 
2004,	and	with	any	fluctuations	that	do	
occur to be mainly caused by global 
economic news.

Looking	 further	 ahead	 we	 are	 fore-
casting a market surplus of a little 
over a quarter of a million tonnes in 
2013,	with	a	surplus	of	below	100,000	
tonnes in 2014. In 2015 we start to 
see stronger growth in supply as the 
long expected boost to mine produc-
tion starts to come on stream and as 
a result we are forecasting that the 
market surplus in 2015 could exceed 
500,000	tonnes.	As	a	result	we	expect	
that the copper price will remain rela-
tively	stable	in	2013,	before	starting	to	
ease as we go through 2014 in antici-
pation of the new rise in production. 
Then	in	2015	the	price	should	contin-
ue to move lower and could approach 
a	low	US$6,000	per	tonne	if	our	pre-
dictions of supply and demand prove 
to be accurate.
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Implications for the Cable Industry
Relatively stable prices for 2013 would 
be welcomed by the cable industry 
and would reduce the risks that volatile 
copper prices can leave cable manu-
facturers	open	to.	If,	as	is	forecast,	the	
copper price then starts to fall the cable 
industry will need to manage its busi-
ness to limit any potential losses asso-
ciated	with	holding	high	priced	stocks,	
and it will also need to be prepared for 
falling	 turnover	 by	 value.	On	 the	 plus	
side lower prices will reduce the cost 
of raw material and work in progress 
stocks which should ease some of the 
pressure on less well capitalised com-
panies. A lower copper price may also 
reduce interest in looking at alternatives 
to copper.
 
Aluminium Price Remains  
Subdued
After a brief rally in the price of alumin-
ium in September as a result of the US 
government’s announcement of a new 
round of Quantitative Easing and the 

The	alumini-
um price also 
fallen this year

QUARTERLY AVERAGE ALUMINIUM PRICE
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rise at a CAGR of over 5% over the next 
few years. Global demand will struggle 
to keep pace with this growth and as a 
result we are forecasting a market sur-
plus	of	between	400,000	and	600,000	
tonnes per year and this will lead to fur-
ther	growth	in	stocks,	which	will	mean	
that the stock consumption ratio will 
remain	above	90	days	out	to	2016.

Aluminium Price Outlook
With stocks set to remain high the out-
look for the price remains subdued. 
CRU is forecasting only modest growth 
in the price in real terms up to around 
US$2,400/tonne	by	2017	at	2012	pric-
es. In contrast to the subdued price 
premiums are high as a result of long 
queues	 at	 LME	 warehouses	 and	 a	
shortage of physical metal. We expect 
these high premiums will continue for 
the	 next	 couple	 of	 years,	 before	 they	
start to reduce after this.

Other Metals: Zinc
Zinc’s main use in the cable industry 
is for galvanising steel wires and tapes 

used in armouring and overhead con-
ductors.	The	zinc	price	has	been	sub-
dued	 through	2012	 like	most	metals,	

Slide 3	|	Source:	LME,	CRU
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announcement of the European Central 
Bank’s	bond	purchase	programme,	the	
price has now fallen back again. China’s 
SRB	 issued	 a	 tender	 to	 buy	 160,000	
tonnes of aluminium following reports 
that	it	could	buy	up	to	400,000	tonnes,	
but strong production growth in China 
and weak demand in Europe means 
that the world market is estimated to be 
around	400,000	tonnes	in	surplus	in	Q4	
2012. As a result the aluminium price 
is	set	to	stay	below	US$2,000/tonne	in	
Q4 and the average price for 2012 is 
forecast	to	be	close	to	US$2,000/tonne	
which	would	be	16%	lower	than	in	2011.

What are the Fundamentals  
Driving Aluminium?
The	principal	features	of	the	aluminium	
market are high stock levels and ris-
ing	 production,	 which	 is	 outstripping	
demand growth. In 2012 the main driv-
er	of	production	growth	was	China,	but	
looking ahead new capacity is also due 
to	come	on	stream	in	the	Middle	East,	
Russia and China. As a result we are 
forecasting that global production will 
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as a result of ongoing weakness in the 
global	 economy.	 The	 average	 three	
month price for 2012 is expected to 
be	 US$1,955/tonne	which	would	 be	
12%	lower	than	in	2011.	The	market	is	
currently in surplus and this is forecast 
to remain the case for the next two 
years	and	as	a	result	the	zinc	price	is	
forecast	to	remain	close	to	US$2,000/
tonne. 

Other Metals: Tin
Tin	is	a	relatively	minor	element	of	met-
al consumption for the wire and cable 
industry	 as	 a	 whole,	 being	 primarily	
used for coating copper conductors 
used	 in	 some	 communication	 and	 LV	
energy cables. Its use has increased 
recently	 as	 many	 cables	 used	 in	 PV	
solar arrays use tinned copper conduc-
tors. As with other metals demand in 
2012 has been fairly weak and in China 
the Yunnan provincial government has 
moved	to	take	some	10,000	tonnes	of	
tin out of circulation which should pro-
vide some market support and could 
perhaps encourage some consumer re-

stocking. Global supply and demand 
remains fairly well balanced with a 
small deficit and stocks are running at 
around 5 weeks supply. As a result tin 
has	traded	in	the	range	US$20,000	to	
US$22,000/tonne.	

Other Metals: Steel
Steel is primarily used by the cable 
industry for armouring or strength 
members.	 The	 steel	 sector	witnessed	
encouraging activity through the first half 
of 2012 as increased end-user demand 
in both developed and emerging econ-
omies	drove	q/q	gains	 in	global	crude	
steel	 output	 of	 6.1%	and	2.8%	 in	Q1	
and	Q2	respectively.	However,	market	
conditions deteriorated considerably in 
the	 third	 quarter.	 The	 Eurozone	 debt	
crisis contributed to reductions in out-
put that outstrip what could be attrib-
utable	solely	to	seasonal	factors,	while	
even China saw a definitive pullback 
in	steel	demand.	Nevertheless,	condi-
tions in China appear to have turned 
a corner in recent weeks and growth 
looks set to progress at a firmer pace 

once again. Following expected gains 
of	5%	in	crude	steel	output	in	2012,	we	
are	forecasting	growth	of	nearly	6%	in	
2013. Steel rod prices had moved high-
er	after	 the	summer	period,	but	 in	the	
last couple of weeks prices have moved 
slightly	 lower,	with	 prices	 in	 2012	 set	
to	be	around	6%	higher	than	in	2011.	
For all metal prices the strength of the 
US Dollar has an effect on prices and 
with this strengthening in the last few 
months this has contributed to recent 
soft prices.

Oil Price Relatively Stable
The	oil	price	 rose	at	 the	start	of	2012	
as a result of ongoing tensions around 
Iran’s nuclear policy and some supply 
outages. Since then the price has set-
tled back down a little and the price of 
Brent	Crude	averaged	around	US$110/
bbl in both Q2 and Q3. As we write this 
article it looks as if the price will stay 
around this level in Q4. Production has 
been increasing modestly and is cur-
rently	 keeping	 pace	with	 demand,	 so	
in the absence of a further escalation
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Slide 7	|	STC	undersea	cable	samples	 
(Fotos:	P.	Fay)
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of tensions in the Middle East the EIA 
is	 forecasting	 that	 the	Brent	 price	will	 
average	US$103/bbl	in	2013	compared	
to	US$112/bbl	in	2012.

With the oil price remaining relatively 
stable	 since	Q1	of	 this	 year	PVC	and	

polyethylene prices have also stabilised 
once the higher prices in Q1 worked 
their way through the supply chain. 
If the oil price falls in 2013 we would 
expect	polymer	prices	to	follow	it	lower,	
although any reduction is likely to be 
quite small.

OPTICAL FIBRE 
Almost Two Billion km of Fibre 
Installed to Date
Sometime	 in	 mid-2013,	 the	 cumula-
tive total of optical fibre installed since 
the	 late	 1970s	will	 pass	 the	milestone	
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of	2	billion	km.	 	At	year-end	2012,	 the	
cumulative	total	will	be	1.89	billion,	and	
the current rate of deployment is about 
240 million fibre-km per year.  A small 
amount of bare fibre is lost in the pro-
cess	of	making	cable.		The	percentage	
lost	varies	among	cable	 types,	but	 the	
average	yield	is	considered	to	be	93%	to	
95%,	which	is	up	from	levels	of	91%	to	
93%	in	the	1990s.		This	means	that	the	
world’s	fibre	producers,	as	a	group,	are	
turning out more than a quarter billion 
kilometres	of	 bare	 fibre	per	 year.	 	 Ten	
years	ago,	the	fibre-production	total	was	
64	million	 km,	 so	 the	 fibre	 production	
has increased with a compound annual 
growth of 15% from 2002 to 2012.

Capacity Increases Keeping  
up with Demand
In	 the	 late	 1980s	 and	 1990s,	 there	
were	several	shortages.	They	occurred	
because the market had growth spurts 
with fibre demand rising at a rate fast-
er than new fibre capacity could be 
brought	on	line.		Since	2002,	the	fibre	
producers have been able to increase 
capacity at a rate that has closely 
matched the demand growth.  In many 
years,	 there	 has	 been	 barely	 enough	
capacity,	 so	 for	most	 of	 the	 decade,	
fibre supply and demand have been 
closely balanced.  A minor part of the 
capacity turned up after 2002 was 
equipment that had been shut down 
or	 “mothballed”	 after	 the	market	 col-
lapse in 2001.  Most of the new capac-
ity has been activated in the last five 
years: CRU estimates that 140 million 
km of new fibre-draw capacity has been 
turned	up	since	2007.		About	100	mil-
lion km of that new draw capacity has 
been	added	in	China	–	about	72	%	of	
amount	activated	after	2007.

Preform Production is  
the Limiting Factor
Fibre production has two main stages: 
the deposition of high-purity silica to 

make	a	preform,	and	the	drawing	of	the	
preform	into	small-diameter	fibre.		The	
perform process requires careful con-
trol	over	a	complex	chemical	process,	
and the equipment is more expensive 
to install and operate than fibre-drawing 
equipment.		Plus,	large	preform	opera-
tions can have advantages in manu-
facturing	costs.		As	a	result,	the	world	
has 33 factories making preforms for 
standard	 communications	 fibres,	 and	
55	 factories	drawing	 the	 fibre.	 	 (There	
also are other operations making spe-
cialty	 fibres	 for	sensors,	optical	ampli-
fiers,	medical	 systems,	 imaging,	 laser	
machining	systems,	and	other	applica-
tions.)		Generally,	there	has	been	more	
than enough draw capacity to make 
telecom	 fibre	 in	 recent	 years.	 	 The	
close balance between fibre supply and 
demand in recent years has resulted 
from	limitations	in	preform	supply.		New	
preform capacity has barely kept up 
with	 demand,	 so	 that	 there	 has	 been	
little if any excess preform capacity for 
the past five years.

Balanced Supply and Price  
Stability
With the close balance between fibre 
supply and demand in the past three 
years,	 there	 has	 been	 relatively	 little	
movement in the price of the single-
mode fibre used in the bulk of telecom 
network installations.  Prices for fibre 
single-mode fibre decreased with a 
compound annual rate of -15% from 
1983	 through	 2003.	 	 The	 rate	 from	
2003	to	2006	was	-14%,	the	rate	from	
2006	 to	 2009	was	 -2%,	 and	 the	 rate	
from	 2009	 to	 2012	 was	 -1%.	 	 With	
fibre	in	tight	supply,	why	haven’t	prices	
risen	 in	 recent	 years?	 	One	 reason	 is	
that there continues to be aggressive 
competition for large one-year or multi-
year contracts – the top 20 telecom 
operators in terms of 2012 optical cable 
consumption represented 144 million 
km	of	cabled	fibre	demand,	or	60%	of	

the	2012	market	 total.	 	The	contracts	
for these operators are awarded in 
competitive	bidding	processes,	and	the	
large quantities put pressure on the bid-
ders to be competitive.  Another reason 
is that only 35% of the fibre used by 
cable manufacturers is procured as a 
“merchant	market”	purchase.		The	oth-
er	65%	is	supplied	to	the	cable	makers	
by	a	division	of	the	same	company,	by	a	
sister	company,	by	a	joint-venture	part-
ner,	or	some	other	affiliated	company.

More than US$1 billion Invested  
in Fibre Capacity
CRU estimates that manufacturers 
throughout the world have invested 
more than US$1 billion in new fibre-
producing capacity in the past five 
years.  Most of this investment has 
been	 in	China,	 and	much	 of	 that	 has	
been in operations established by joint-
ventures of companies from China and 
other	countries,	including	India,	Japan,	
the	Netherlands,	 and	 the	US.	 	 About	
75%	of	the	investment	has	been	in	new	
preform	 capacity,	 and	 the	 remainder	
has	been	in	draw	capacity.		Throughout	
the	world,	the	total	investment	includes	
several	 new	 facilities,	 expansions	 of	
existing	facilities,	and	upgrades	to	high-
er-capacity processes and equipment.

Fibre-making Processes  
Continue to Advance
One	 technical	 advance	 this	 year	was	
the	 demonstration	 by	 Nextrom	 and	
DSM	 of	 fibre	 being	 drawn	 at	 2,500	
metres	per	minute	 (150	km	per	hour).		
Nextrom	makes	draw	towers	and	other	
equipment	 used	 in	 fibre	 production,	
and DSM makes the polymer resins 
used for coating the glass fibres as they 
are drawn.  Another technical advance 
has been the trend to larger preforms.  
This	trend	in	part	has	resulted	from	the	
use of separate processes to make the 
fibre’s core glass and cladding glass.  
This	 allows	more	 efficient	 bulk-depo-
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sition	of	 the	cladding	glass.	 	Heraeus,	
for	example,	sells	 large	cladding-glass	
cylinders that are collapsed onto core 
rods to make preforms that represent 
thousands of fibre-km.  At the 2012 
International Wire and Cable Sympo-
sium,	Heraeus	said	that	to	date,	it	has	
supplied materials to the fibre industry 
that represent more than 500 million 
fibre-km.  In addition to the cladding 
cylinders,	Heraeus	also	sells	substrate	
tubes	and	rods,	but	the	large	cladding	
cylinders have been a key part of the 
trend in recent years to increase pre-
form	 size	 and	 improve	 fibre-making	
efficiency.

FTTx Applications Drive New  
Product Capabilities
Fiber	–to-the-home,	 fiber-to-the-build-
ing,	 fiber-to-the-cellular	 station,	 and	
fiber-to-the-node	 systems,	 collectively	
labelled	“FTTx,”	have	been	driving	 the	
demand for optical cable in recent 
years.  And these applications also 
have driven extensive R&D and new-
product introductions in the areas of 
smaller-diameter	 cables,	 improved	
cable	 handling,	 and	 lower-cost	 instal-
lation	methods.		This	has	included	new	
fibre designs such as fibre with smaller 
outside	 (coated)	 diameter	 –	 200	 µm	
vs.	250	µm	–	for	some	compact	cable	
designs,	and	several	classes	of	bend-
insensitive	 fibre.	 	 The	 DSM	 coating	
mentioned above in the high-speed 
draw demonstration also is designed 
to	reduce	micro-bending	losses.		Plus,	
there	has	been	work	on	optimizing	the	
optical performance of fibre for new 
high-speed backbone transmission 
technology.  

 
WIREROD SUPPLY

Copper Wirerod Capacity  
is Sufficient to Meet Demand
With wire and cable production in many 
parts of the world still below the lev-

els seen prior to the financial crash in 
late	 2008,	 copper	wirerod	 production	
capacity	is	not	much	of	an	issue.	There	
has been no need for new capacity in 
Europe	and	in	North	America	there	has	
been one new plant installed which is 
designed to be able to use scrap as an 
input which is a cheaper raw material 
than cathode.

With three copper rod production plants 
now operating in the UAE the GCC has 
enough installed capacity to meet local 
demand.	 Not	 all	 the	 plants	 are	 run-
ning at full capacity and as a result this 
region still imports some copper wir-
erod,	but	the	level	of	imports	has	fallen	
significantly,	 leading	 those	 companies	
that had been exporting to this region 
to look for other outlets.

China Continues to Add Capacity
With production of copper wire and 
cable continuing to rise in China new 

capacity continues to be added and with 
the slowdown of the rate of production 
growth we estimate that copper rod 
capacity utilisation rates amongst the 
leading large volume producers have 
fallen back from over 80% to around 
75%.	There	is	also	a	lot	of	small	scale	
rod	production	in	China,	so	again	there	
is more than enough capacity to meet 
market demand.

Aluminium Wirerod Demand  
Continues to Rise
With continued strong growth in 
demand for aluminium overhead con-
ductor around the world and some fur-
ther substitution of copper with alumin-
ium,	 particularly	 in	 power	 cables	 and	
winding	 wire,	 demand	 for	 aluminium	
rod has been rising faster than for cop-
per. As a result the aluminium indus-
try is becoming more interested in this 
product and new investment is being 
made.	For	example	ALRO	in	Romania	
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has recently added a new rod mill to 
its	 smelter.	 The	market	 remains	 fairly	
tight but at the moment supply expan-
sions are managing to keep pace with 
demand.

 
MATERIAL 
SUBSTITUTION

Cost of Copper v Aluminium
The	 most	 obvious	 material	 substitu-
tion for the cable industry is to use 
aluminium as a conductor rather than 
copper. In looking at the relative cost 
of copper and aluminium conductors a 
combination	of	the	price	ratio,	the	spe-
cific gravity ratio and the conductivity 
ratio needs to be taken into account 
to get a true idea of the cost saving 
in using aluminium. Copper is much 
heavier	than	aluminium	(with	a	specific	
gravity	of	8.9	g/cm3	compared	to	2.7	
g/cm3	for	aluminium)	and	so	a	copper	
conductor weighs 3.3 times the weight 

of	an	equivalent	sized	aluminium	con-
ductor.	 However,	 aluminium	 only	 has	
61%	of	the	conductivity	of	copper	and	
so to carry the same current an alu-
minium	 conductor	 needs	 to	 be	 61%	
larger	in	area.	Thus	by	weight	you	need	
to use around 2 times as much copper 
as	aluminium	(3.3	x	0.61)	to	get	a	con-
ductor with an equivalent conductivity. 
Since the price ratio between copper 
and aluminium has now reached four 
this means that an equivalent copper 
conductor costs 8 times as much as an 
aluminium one. 

This	 is	 not	 all	 the	 story	 though	 since	
the need to use a larger conductor if 
using aluminium means that an equiva-
lent aluminium cable will also need to 
use greater volumes of all other materi-
als	 such	 as	 insulation,	 sheathing	 and	
armouring. 

As a rule of thumb an aluminium cable 
two	conductor	sizes	larger	than	a	cop-

per	cable	will	generally	be	needed.	This	
means that the price advantage of alu-
minium over copper is less as the con-
ductor becomes a smaller proportion 
of the overall cable cost. and since the 
ratio of conductor cost to other material 
cost	goes	up	as	a	cable	gets	larger,	it	
means that the cost advantage is more 
for larger conductor cables or ones of 
simple	construction,	such	as	insulated	
only conductors.

We have made some calculations to 
look at the relative cost of an alumin-
ium and copper power cable and this 
shows	that	for	a	4	core	16	square	mm	
cable if it is of unarmoured construc-
tion	a	copper	cable	of	this	size	is	cur-
rently	around	6.2	times	as	expensive	in	
terms of material cost as an aluminium 
cable. 

If it is a steel wire armoured cable then 
the copper cable is around 5.1 times 
as expensive as the aluminium one. 
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Less Volatility also an Advantage 
with Aluminium
As well as the cost advantage of using 
aluminium there is also the added ben-
efit that volatility in the aluminium price 
has tended to be less than for copper. 
CRU has developed a price index of a 
few sample cables which looks at how 
the material prices of these cables var-
ies with changing raw material prices 
and this shows that for the unarmoured 
4	core	16	sq	mm	power	cable	the	index	
for	 the	copper	cable	 in	October	2012	
was	 208.9	 (with	 January	 2009	 being	
100),	with	a	peak	index	of	260.9	in	Feb-
ruary 2011. In contrast the equivalent 
aluminium cable index was 102.2 in 
October	2012,	with	a	peak	of	124.6	in	
April 2010.
 

COPPER-CLAD 
ALUMINIUM

How has CCA Fared in the Last 
Couple of Years?
Copper	clad	aluminium	(CCA)	has	been	
around	for	many	years,	along	with	cop-
per	 clad	 steel	 (CCS),	 although	 its	 use	
has historically primarily been confined 
to communication cables where the 
skin	 effect	 (the	 effect	 whereby	 high	
frequency signals are carried mostly 
by	 the	surface	of	a	conductor)	means	
that the conductivity of a CCA or CSS 
conductor can be almost equivalent to 
a solid copper conductor. In the past 
in times of high copper prices it has 
been touted as a possible alternative 
to	copper	for	use	in	energy	cables,	but	
historically nothing significant has ever 
come of this. 

When we last covered this topic we 
noted that the continuing high price of 
copper could cause more people to 
consider CCA as an alternative to cop-
per,	but	that	there	was	no	real	sign	of	
this happening although were aware of 
various trials taking place.

Still No Sign of Much Uptake
In trying to understand what suc-
cess CCA is having in making inroads 
outside of its traditional markets it is 
hard to get concrete data. In talking 
to people it seems that there is still 
little enthusiasm amongst users of wire 
and cable for CCA and a look at the 
reports of Fushi Copperweld seems 
to bear this out. Fushi Copperweld 
has a production capacity for CCA 
of	 52,400	 tonnes	 along	with	 24,500	
tonnes of CCS and as such is one of 
the largest manufacturers of this prod-
uct with plants in the US and China 
and an estimated global market share 
of between 10-20%. In 2011 the com-
pany	sold	31,253	tonnes	of	CCA	along	
with	5,753	tonnes	of	CCS,	compared	
to	 31,907	 tonnes	 of	 CCA	 and	 6,035	
tonnes	of	CCS	in	2010.	The	company	
blamed the slight fall in CCA sales on 
a	 slowdown	 in	 3G	 roll	 out	 in	 China,	
but noted stronger sales in the utility 
sector. In the first nine months of 2012 
CCA	 sales	 at	 22,797	 tonnes	 were	
3.0% lower than in the same period 
in 2011 with slower 3G roll out again 
being	blamed.	The	fact	that	there	was	
no significant increase in volumes of 
CCA sold shows that uptake outside 
traditional markets is very small and is 
not growing.

Why is CCA Still Not Taking Off?
The	 reasons	why	CCA	 is	 not	 gaining	
any real penetration outside of its tra-
ditional usages have not changed in 
the last two years. A lack of produc-
tion	capacity,	concerns	about	 its	 long	
term performance and durability and 
the potential for scrap contamination 
are	 all	 important	 factors.	 One	 area	
where unscrupulous cable manufac-
turers have found a way to use CCA is 
to add in a few strands of this product 
into	a	copper	conductor.	Needless	 to	
say this is not allowed by standards and 
to counteract this standard bodies are 
looking at introducing maximum strand 

diameters rather than just maximum 
resistance	 numbers,	 as	 a	 simple	way	
of catching out strand that has some 
CCA in it.

In conclusion it looks as if CCA is not 
going to become a mainstream alterna-
tive to copper any time soon. With the 
gap between the copper and aluminium 
price forecast to narrow in the years 
ahead then the window that CCA could 
have exploited may be closing. 

OTHER 
ALTERNATIVES TO 
COPPER

Carbon Nanotubes
Ever since the discovery that graphene 
could be formed into a tube to make 
carbon nanotubes and that an individual 
nanotube appeared to be a better con-
ductor	of	electricity	 than	copper,	 then	
people have talked about using carbon 
nanotubes as an alternative conduc-
tor	 to	 copper.	 There	 is	much	 activity	
in this area and there is certainly the 
potential that this material could in the 
long term provide a viable alternative 
conductor,	but	much	work	is	still	to	be	
done. It turns out that whilst individual 
nanotubes do conduct better than cop-
per once you start trying to scale this 
up by bunching large numbers of tubs 
together then conductivity rapidly starts 
to	 fall	 and	 the	 best	 results,	 achieved	
with	 iodine	 doping,	 are	 still	 orders	 of	
magnitude below copper. Much work 
is being done around the world to solve 
this	problem,	but	 there	 is	no	certainty	
that	it	will	be	fully	resolved,	with	current	
thinking being that the best that can 
be achieved over the next few years 
may be a conductivity of 2 to five times 
worse than copper.

There	 are	 also	 issues	 to	 be	 resolved	
with the production and cost of carbon 
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nanotubes with concerns that there 
could be health issues in breathing 
in small particles of tube still not fully 
eliminated.	 There	 are	 some	 potential	
niche	 applications	 being	 investigated,	
such as for use as a screen on cables 
where	weight	is	a	major	issue,	but	as	a	
threat to copper in mainstream cables 
this option is still a long way off at the 
very least.

High Temperature  
Superconductors
The	ability	of	some	materials	to	become	
superconductors at very low tempera-
tures has been known for a long time. 
New	materials,	called	high	temperature	
superconductors,	 exhibit	 zero	 resis-
tance at the temperature of liquid nitro-
gen and these materials are starting to 
find commercial applications. Super-
conducting power cables are under-
going	 trials	around	the	world,	and	 the	
first commercial applications are due in 
service in the next few years. At pres-
ent in terms of wire and cable super-
conducting conductors are confined to 
medium and high voltage cables and 
the windings of high power magnets 
such	as	used	in	MRI	scanners,	with	the	
need to operate at the temperature of 
liquid nitrogen being a big challenge to 
more widespread use. At present our 
view	is	that	there	are	some	applications,	
such as high capacity medium voltage 
power cables used to link distribution 
transformers	in	cities,	where	supercon-
ducting cables have a real chance of 
becoming a practical technology offer-
ing an advantage over a traditional cop-
per	or	 aluminium	cable.	However,	 the	
potential for superconducting cables to 
provide a viable alternative to copper 
or aluminium for volume power cables 
still	looks	unlikely,	certainly	in	the	short	
to medium term.

Other Nanotechnology
It is possible to engineer other materi-
als at an atomic level and there is the 

potential for other materials to exhibit 
some potentially interesting proper-
ties that might make them suitable for 
use as conductors for energy or data. 
For example work is being done using 
silicone,	 and	 wires	 with	 the	 dimen-
sion of one atom by four atoms have 
been shown to have the same current 
carrying capability as copper wires. 
Also it is not just elements that can be 
engineered at the atomic level. Work 
has also been done on organic and 
inorganic	molecules,	showing	that	it	is	
possible to make low resistance wires 
out of such materials when config-
ured	at	the	molecular	level.	One	such	
compound is oligophenylenevinylene 
(OPV),	which	a	team	at	Stanford	Uni-
versity has shown to be able to form 
into	a	low	resistance	wire.	The	major-
ity of this work is aimed at very small 
wires for connections in electronic cir-
cuits,	but	there	is	the	possibility	of	this	
being	scaled	up	to	provide	larger	size	
conductors,	although	similar	problems	
to those seen with carbon nanotubes 
could well hinder this work. Whilst at 

present it is carbon nanotubes that 
seem to offer the best prospect of a 
new	 low	 resistance	 conductor,	 other	
materials may prove to be a better 
option,	and	there	is	at	least	a	chance	
that eventually some of these materials 
could become a viable alternative to 
copper although almost certainly not 
within the next ten years.

BUILDING WIRE

Set to Remain the Preserve  
of Copper
As we noted last time there are real 
safety issues in relation to the use of 
aluminium conductors for building wire 
and CCA does not seem to be gaining 
any	traction,	not	least	due	to	the	issue	
of getting CCA included in the relevant 
standards. 

As a result we do not see any real 
chance that copper will be supplant-
ed as the conductor the conductor of 
choice in this sector.
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AUTO CABLES
Aluminium Starting to Look Like  
a Viable Alternative to Copper

As well as the potential cost saving one 
of the other advantages of aluminium 
cables	is	their	lighter	weight.	This	is	not	
an	 issue	 for	most	 cables	 (other	 than	
those installed overhead which have 
always	 been	 aluminium),	 but	 in	 the	
search for extra economy in vehicles 
weight saving can be an advantage. 
When this is allied to a lower cost it can 
be seen that there is a big incentive to 
try and make aluminium work in place 
of copper for the conductor of automo-
tive wire.

The	 Japanese	 are	 leading	 the	way	 in	
this work and with the help of the devel-
opment of new alloys harnesses are 
being developed that are suitable for 
use in large parts of the harness used 
in vehicles. Production has already 
started and harnesses using aluminium 
conductors have already been incorpo-
rated into some vehicles. Initially Euro-
pean	and	North	American	manufactur-
ers seemed to be sceptical about the 
use of aluminium other than in specialist 
areas	such	as	battery	cables,	but	now	
they are looking at this much more seri-
ously. Provided no major issues devel-
op where the new aluminium harnesses 
are	used,	then	in	the	medium	term	we	
would expect to see significant growth 
in the use of aluminium conductors in 

automotive	wire,	and	in	the	long	term	it	
could be that copper becomes confined 
to more niche parts of a vehicle’s wiring 
such as where space is very tight.

APPLIANCE WIRE
Likely to stay with copper for now
Since weight is generally not such an 
issue in appliances as it is in vehicles the 
main motive for appliance manufacturers 
to switch from copper to aluminium is 
cost. If space is a big issue in the appli-
ance then it may not be cost effective 
for	aluminium	wire	to	be	used,	but	if	this	
is not a problem then it seems likely that 
the experience of the automotive sector 
could have an influence on this market. 
If aluminium wires are proved to work 
reliably in vehicles then this could be the 
factor that causes the electrical appli-
ance sector to start to increase its use 
of	aluminium.	Thus	in	the	medium	term	
we would see the potential for increased 
substitution in this sector.

WINDING WIRE

The Use of Aluminium is Slowly 
Growing
There	has	long	been	use	of	aluminium	
winding	wire,	but	 traditionally	 this	 has	
been limited to certain specific applica-
tions. Distribution and other transform-
ers	 rated	 at	 15kVA	 and	 above	 often	
use	 aluminium	 windings,	 particularly	
pole mounted transformers where the

 
weight advantage of using aluminium 

is significant. Aluminium has also been 
used in some low duty cycle motors 
such as waste disposal units and auto-
matic	garage	door	openers,	particularly	
in the US which operates on a relatively 
low	mains	voltage.	The	main	locations	
where aluminium winding wire has tak-
en a significant share of the market is 
North	America,	China	and	Brazil.	This	
share	 is	 gradually	 rising,	 but	 some	 in	
the industry are of the view that we are 
getting close to the point where almost 
all applications where aluminium is a 
viable alternative to copper have now 
switched and that the rate of substi-
tution	 may	 start	 to	 fall,	 particularly	 if	
the price of copper looks like it is on a 
downward trend.

CONCLUSIONS
CRU is forecasting that the price 
of copper should start to fall from 
2014 onwards and this means that 
the cable industry will need to be 
ready for a period when revenues 
fall. In contrast the aluminium price 
should edge higher so pressure on 
substitution will lessen slightly. How-
ever,	now	that	the	ball	 is	rolling	on	
this issue there is certain momentum 
and work will continue to be done 
looking	 for	 alternatives.	 The	 suc-
cess or otherwise of the work being 
done by the automotive industry in 
switching from copper to aluminium 
could have a significant impact on 
this	 issue.	 The	 field	 of	 nanotech-
nology is one where there are also 
some	 possible	 developments,	 but	
this filed is in its very early stages 
and in view of the slow speed at 
which technological change occurs 
in the cable industry we believe it 
will be more than a decade before 
nanotechnology is likely to be ready 
for	mainstream	adoption,	and	it	may	
be never.
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