
“Extreme Resources” & The Limits to Growth
Have you ever considered that we divide-up human history in terms of the technology of things that we use in our
day-to-day lives? For example the Stone Age or Iron Age, and latterly the Industrial and Information Ages. As a
facet of our present existence, human history is a contrast to our present technology rather than a relationship
between the lives of everyday people – perhaps because the patterns of people's individual lives change little
whilst the objects which surround us have change so much. The reality is though that the modern measure of “our
lifestyles” – economic growth – is now challenged due a lack of the rare “rocks” which our modern technologies
depend upon.

About seven thousand years ago in eastern Europe 
and the Middle East, people started to produce copper.
In Britain, during the 1,500 to 2,000 year-long Bronze 
Age, the world's largest copper mine, the Great Orme 
mine on the North Wales coast, is estimated to have 
produced around 1,750 tonnes of copper – around a 
tonne per year.

Today the world's largest copper mine, the Minera 
Escondida in the Atacama Desert of Chile, produces 
about 10% of the world's copper each year – around 
1.5 million tonnes. That means that the world's largest 
copper mine today produces up to three times the 
amount of copper per day than world's largest Bronze 
Age mine produced in the whole of the Bronze Age!

What's really interesting about the minerals we've 
used for a long time is that whilst technology changes, 
our physical consumption often changes very little. For 
example, a century ago most of the copper people con-
sumed was in the form of industrial/household piping 
and pots and pans. Today household piping has in-
creasingly been replaces by plastic, and pots and pans
by aluminium – but we're not using any less copper be-
cause we've substituted demands for electrical wiring 
and manufactured electrical appliances. For example, 
12% to 15% of a mobile phone is made up of copper. 

That's the really interesting point about economic in-
novation and substitution. Technology tends to change 
demand for materials, often through a substitution of 
materials where alternatives are available; that in turn 
frees up materials for use in new or innovative forms of
consumption. E.g., as in this example, plastic and alu-
minium displaces copper, allowing more copper to be 
used affordably in electrical goods. 

The objective fact is that there is no shortage of cop-
per – in modern society we're surrounded by millions 
of tonnes of copper and other resources. The greater 
issue is that for reasons of historic development we've 
allocated those resources towards certain productive 
ends, and it's the 'productive ends' which are threat-
ened by shortages, not the existence of the material it-
self. Freeing up that material for substitution into other 
ends requires that we change the conditions of those 
'productive ends', which requires us to change those 
historic guiding values – and therein lies the real ob-
struction to adapting to shortages of copper. 

However, because both substitution and innovation 
inevitably scavenge resources from other sectors of 
the economy (for example, arguably crop-based biofu-
els are substituting for food production because oil is 
worth more than food) economic innovation of itself 
rarely reduces consumption of raw materials overall – 

except when we choose to ban use of materials, such 
as the recent controls on toxic substances like as-
bestos, mercury or cadmium.

Growth encourages the greater consumption of all 
materials – which is why ecological limits are problem-
atic, because a shortage in one sphere (e.g. oil or cop-
per production) may create impacts which ripple 
through the entire complex system of 'modern society' 
in unseen/unintended ways. 

For example, over the last six years the amount of 
copper which the USGS believes the world has avail-
able has increased by around 100 million tonnes. At 
the same time though, even after the recession, global 
demand has been forecast to increase, in part because
of the industrialisation of states like China, India and 
Brazil. Consumption has gone from 15 million tonnes 
per year to a forecast for 2013 of 17 million. Therefore 
that extra 100 million tonnes has made no difference to
the outcome which was projected 6 years ago! 

The next "doubling" in this diagram will be repre-
sented by a rectangle drawn along the bottom of the 
slide – adding between 630 and 650 million tonnes of 
consumption over the period from 2013 to 2036. How-
ever, you'll note from the diagram that the USGS be-
lieve that the world's remaining copper reserve is 680 
million tonnes – so what happens after that? Where 
does the future copper demand come from?

There are a whole range of alternative sources of 
copper which could become viable as prices rise, from 
undersea copper nodules in the deep oceans, to the 
reworking/reprocessing of the waste tips from ancient 
copper mines to extract small the traces of metal which
previous technology was unable to recover. 

The problem is that these 'unconventional' sources, 
just like the current debate regarding unconventional 
versus conventional oil and gas, will not be able to 
touch the future projected growth in demand. Likewise, 
the reworking of old mine waste with new technology 
could liberate greater quantities of the toxins found 
alongside copper minerals. Not only that, unconven-
tional sources, by their nature, will be more expensive. 

Therefore, at least in the short term, we should ex-
pect that conventional methods will be pursued more 
aggressively. That means bigger mines, more intensive
processing of ore, and in locations which were previ-
ously considered to be "untouchable"... and that all has
some significant implications for environmental policy! 

For a broader review of this subject, see Paul 
Mobbs' Introduction to Ecological Futures –
www.fraw.org.uk/fwd?ecofutures 
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The Coed-y-Brenin porphyry copper deposit and the Rhinogau
The picture below shows a panorama of the Rhinogau 

mountains – one of the last “wild” areas in southern Britain, 
and which forms a large part of the southern Snowdonia Na-
tional Park. The trees in the middle ground are part of the 
Coed-y-Brenin Forest, administrated by Natural Resources 
Wales for the Welsh Government.

This area of the national park was surveyed for minerals 
by RTZ in the late 1970s. The Coed-y-Brenin contains 200 
million tonnes of copper – along with much smaller quanti-
ties of associated minerals such as gold, silver and gallium. 

Under current law, there is nothing to stop a mine being 
developed here – we allow mining in our national parks in 

Britain, albeit with higher standards than elsewhere.
However, as such a mine would impact across a large 

area, requiring extensive working of the high ground around 
the top edge of the forest (roughly through the middle of the 
picture below), it could not be permitted without a water-
ing-down of current national parks legislation – or removing 
a large chunk from the Snowdonia Park altogether. 

At around £4,250 per tonne, the Coed-y-Brenin deposit 
has a market value of around £850 billion (£175 billion less 
than two years ago), not including the value of the additional
gold and silver... just sitting there! 

The question is, if they can allow “fracking” in the national 

economic interest, then what about this – one of the world's 
few untapped globally significant copper deposits?

As Natural Resources Wales is a publicly owned com-
pany, as with oil and gas production any royalties from pro-
duction would go to the Treasury. And as so many pub-
licly-owned assets have been sold off in the last 30 years, 
does anyone believe that the Government, at some point in 
the future, would not be willing to re-write national parks 
guidelines in order to allow the mining of this resource?

The Global Demand for Copper
The two diagrams below are based upon identical 

data – the United States Geological Survey's (USGS)
annual global survey of copper resources.

The top graph shows the growth of copper produc-
tion. It's an exponential trend, growing on average 
around 3% per year, which gives it a doubling time of 
20 to 25 years.

The bottom chart shows the doubling as a series of
nested boxes. This more literally shows how, over 
time, the exponential demand for resources causes 
demand to double.

The problem is that while demand might double, 
the resource, even with better technology, never 
grows at this rate. Eventually, our demands will ex-
ceed the capacity of the world's best and most easily 
produced resources to supply our demand.

That's where we are today. The world's best re-
sources – of copper, but also of oil, gas and other 
minerals key to our modern technological lifestyle 
– are reaching the limits to their production. As a 
result the global minerals industry is tapping more 
“extreme” resource – from Arctic oil and minerals, 
to gas and oil “fracking”.


