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Considering the warnings provided by the 1973 
and 1979 oil-price crises, it took industrialists a 
surprisingly long time to take seriously the need to 
improve the energy efficiency of their operations. 
They began to do so only a few years ago, due 
largely to government pressure on them which was 
in turn driven by studies showing clearly that man 
is steadily degrading planet earth through the 
production and release into the atmosphere of a 
range of greenhouse gases (GHGs) – mainly CO2, 
hydrofluorocarbons, and nitrous oxides.

At last, the warnings are heeded
The largest and most comprehensive of those studies 
was published in 2001 by the Intergovernmental 
Panel on Climate Change (IPCC) – now finalising its 
Fourth Assessment Report, Climate Change 2007. The 
IPCC is a United Nations (UN) body created in 1988 
to assess published data on climate change, and how 
far understanding of the subject has progressed. 
Before that study was published, governments had 
been slow to accept responsibility for compelling 
better use of carbon-based energy resources in order 
to prevent further climate deterioration. The basic 
terms of the Kyoto Protocol, an amendment to the 
UN Framework Convention on Climate Change that 
was adopted at the Earth Summit in Rio de Janeiro 
in 1992, were not agreed until 1997.

To achieve its core aim, the Protocol required 
two conditions to be met for it to come into force. 
First, at least 55% of the world’s major producers of 
GHGs, referred to as the developed countries, would 
have to accept its terms. Second, developed countries 
accepting those terms would, between them, have 
to account for at least 55% of developed countries’ 
total emissions in 1990 of GHGs. The first requirement 
was achieved only in May 2002, and it took close on 
a further three years for the second condition to be 
met, when Russia came to the party.

The target set by the Protocol for the developed 
countries signing it was a tough one. Though it varied 
from country to country, it averaged out to reducing 
emissions of GHGs over the period 2008-2012 to a 
level that would be 5% below their 1990 level of 
such emissions. It was estimated that, to achieve 
that target, some countries would probably have 
to reduce the level of their 2008 emissions by 15%. 
Clearly, that would not be achieved without 
compelling legislation being passed by the 
governments of those countries.

Energy- and carbon-emissions-reduction 
targets
Developed countries began to impose their own-
energy-consumption-reduction targets and started 
to understand the magnitude of what is required 
to meet them. This is most evident in the EU, 
which has its own emissions-trading scheme 
(ETS). Meanwhile, even though no targets were 
set for them as developing countries, South Africa 
and a number of other nations began to pursue 
voluntary energy-consumption-reduction targets 
in manufacturing and other sectors. In South 
Africa’s case, the government announced that its 
manufacturing sector would have to have reduced 
its energy consumption to a level that would be 
12% below that of 2003 by 2014, with the mining 
sector 15% below its 2003 level. Industry 
representatives pointed out the need for a 
qualification to allow for energy consumption to 
be related to the level of volume output. The aim 
should not be a simplistic reduction in energy 
consumption, but more efficient use of energy if 
the private sector were to be allowed to exploit 
global business opportunities on which a higher 
rate of economic growth depended. The desired 
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iMPROvING ENERGy EFFICIENCy  
is something that all businesses worldwide can 
tackle immediately. Anglo American’s energy 
efficiency manager Ian Langridge explains some 
of the moves Anglo American is making to lift 
its performance in this field.  
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Hilti electric drill in 
operation at an 
Anglo Platinum mine  
in South Africa

Using electricity instead of compressed air or diesel 

fuel as an energy source is one of the ways in which 

Anglo American’s South African mines have become 

more energy-efficient.

Ore in some underground mines has to be 

blasted so that chunks of it can be carried to the 

surface for processing. The holes into which explosive 

is placed have until recently been drilled by 

equipment using compressed air. That has several 

major disadvantages.

First, the compressed air will usually have to 

travel considerable distances from the compressor to 

the stope face where the drills are being used. That 

distance, holes in the piping and conversion of energy 

from one form of use (compression) to another 

(impact) reduces the amount of energy with which 

the drill strikes and drills into the rock. Generally, no 

more than 3% of the energy used to compress the air 

is available to the drill bit. Sometimes the percentage 

falls to a level that brings drilling to a halt.

The drills are also exhausting to use because of 

the noise and vibration their operation produces. In 

other words, they also consume much human energy.

A number of South African mines, including 

mines in the Anglo American Group, have therefore 

abandoned their compressed-air drills in favour of 

the Swiss-owned Hilti electric rock drill. Designed 

specifically for deep-level mining conditions, the 

TE MD 20 drill is 98% efficient, which is to say that, 

regardless of how far it is from the source of its power, 

only 2% of that power is lost. Its operation also 

produces far less noise and vibration than 

compressed-air drills. 

Finally, electricity is a cheaper form of energy 

than compressed air, and its supply is far more 

reliable than that of compressed air.

The drill has not yet been found superior to 

compressed-air drills under all mining conditions. 

Nevertheless, well over 2,000 of them are being 

used in South African mines. ◆

Learning the Swiss drill
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focus of government policy, legislation and industrial 
practice should therefore be energy efficiency, 
rather than absolute energy consumption – at 
least to begin with.

Energy efficiency was not a new idea to 
industrialists, even if most of them hadn’t as yet 
paid it serious attention. It offered the opportunity 
of gaining a strategic advantage over competitors; 
of enjoying greater volume sales and better returns 
on output. If industrialists had not yet demonstrated 
particular concern over energy efficiency, it was 
because in many parts of the world energy had been 
cheap. In labour-intensive mining it still accounts 
for less than 10% of total production costs, though 
considerably more in highly automated industries 
such as pulp and paper.

By contrast, the Scandinavian countries, which 
in general are fairly heavily dependent on imported 
energy and therefore pay dearly for it, had shown 
that substantial financial gains could be won by 
smart use of energy. In Scandinavia and parts of 
northern Europe, heat used in the generation of 
electricity also heats water that is pumped to 
factories and homes. In Sweden, the Scandic hotel 
group found its profits rising significantly as it 
found ways to use energy more efficiently.

While the Scandinavian countries were showing 
the way, industrial companies around the world 
were also awakening to the need to operate in ways 
that were environmentally sound. ‘Sustainable 
development’ became an important guiding 
principle, and regular reporting on energy as part 
of a comprehensive response to sustainable 
development issues, became a necessary part of 
industrial companies’ annual reports. But while 
those reports detailed efforts to control GHGs and 
avoid other forms of pollution, they rarely made 
mention of improving the efficiency of energy 
usage. The Anglo American Group’s experience of 
trying to achieve improvement in that area helps 
explain why.

Rocky Mountain Institute arrives at Anglo
The Anglo experience began in 2003 with an 
invitation from Anglo to the US-based Rocky 
Mountain Institute (RMI) to visit its operations in 
South Africa and advise on ways to improve their 
energy usage. RMI was formed in 1982 by a physicist, 

Amory Lovens, who has been described as an ‘energy 
visionary’. The aim of the organisation is to find and 
recommend ways to use resources more efficiently. 
RMI’s research & consulting team provide knowledge 
of advanced technologies and techniques across a 
range of disciplines in an analytical and imaginative 
approach to devising cost-effective solutions.

Lovens arrived with his team in 2003. Their first 
task was to determine the level of Anglo American 
operations’ energy consumption – and how it was 
divided between electricity, coal and fuels – and the 
level of carbon emissions from that consumption. 
The figure they produced was, they observed, 
about equal to Finland’s or Chile’s entire energy 
consumption, which indicated the potential for 
saving substantial energy costs.

They therefore examined several Anglo plants 
closely, identifying opportunities for significantly 
improving energy efficiency and discussing them 
with those working at the operations. The aim was 
to stimulate out-of-the-box thinking by Anglo’s plant 
operators, and it succeeded. Over the following years 
a number of technical innovations made energy 
consumption at those plants more efficient.

Changing Anglo’s energy mindset
Although progress in certain areas of the Group’s 
operations has been patchy, steady progress overall 
has been made in the energy-efficiency field since 
the arrival of Lovens and his team four years ago. 
Experience to date suggests that creating a mindset 
open to improving energy efficiency is at least as 
important as focusing on specific energy-efficiency 
projects. This is a key task for Anglo’s energy-
efficiency managers in South Africa, South 
America, Australia and the UK. The task of the 
energy-efficiency managers is, in short, to bring 
about a culture change throughout the Group – 
one that places energy efficiency high up the list 
of operating priorities, along with safety and 
protection of the environment.

The first requirement in the quest for greater 
energy efficiency is to quantify exactly how much 
energy in its various forms is being consumed by 
each operation, and how much output is being 
produced at that level of energy consumption. That 
is not a complicated task at fixed installations such 
as the pulp and paper mills that until recently 
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formed a significant part of the Group, and the 
motivation to do it properly is, as already observed, 
provided by the relatively high proportion of total 
operating costs accounted for by energy in its 
various forms.

By contrast, recording energy consumption has 
not traditionally been high on the list of operational 
requirements at many of the Group’s mines because 
energy has not accounted for a major proportion of 
their total operating costs – especially in South 
Africa. Part of the reason is that South Africa still 
enjoys some of the world’s cheapest electricity, has 
relatively cheap coal of its own and produces fuels 

from imported crude oil and from its own coal. This, 
though, is set to change as new generating capacity 
is built and costs rise.

Measurement is key, and determining Group-
wide effective measurement techniques, relevant 
across varying commodities and geographies, 
represents one of the biggest challenges.

Notwithstanding today’s much higher metal 
prices, energy is increasingly a principal determining 
factor in deciding whether to proceed with a new 
mining project or not. Expansions in South America 
and South Africa are going to be particularly affected 
by increasing costs of energy consequent on new 

Coal mines, whether active or abandoned, are a significant source 

of methane, a gas that is a by-product of coal formation. Natural 

gas, a valuable source of energy, is about 90% methane, yet it is 

only in recent years that projects have been launched around the 

world to capture methane from coal mines’ ventilation systems so 

that it can be used to produce electricity or fire boilers, or serve as 

a feedstock for the production of a range of industrial products.

The US leads the way in this development, followed by Australia, 

where projects to use coal mine methane as an energy source, rather 

than release it into the environment, are financially supported by 

the federal government’s A$400 million (c. US$340 million) 

Greenhouse Gas Abatement Programme. These projects are located 

in New South Wales and Queensland.

Anglo Coal Australia (ACA) owns several mines in Queensland. 

They sell methane, either to an independent organisation that uses 

it to generate electricity at a power station alongside the mine 

producing the methane, or to Queensland State Gas, which pipes 

it through its 627 kilometre-long grid to customers.

Having electricity generated close to where it is used avoids the 

loss of power that occurs when electricity has to be transmitted 

over long distances (the loss is in the form of heat along the 

transmission line). That loss had been costing the ACA mine that 

now enjoys on-site power generation A$1,5 million a year.

There is, too, a major environmental benefit from using methane 

for electricity generation rather than venting or flaring it. 

Combusting it produces water and carbon dioxide, and the latter is 

21 times less harmful in its greenhouse effect than methane. 

Using methane rather than coal to provide energy for power 

generation also avoids producing emissions of nitrogen oxides 

and sulphur dioxide. ◆

Anglo Coal’s German Creek 
coal mine in Australia is 
both improving safety and 
benefiting the environment 
by capturing methane and 
selling it to the local pipeline 
network. Extracted from 
coal seams in advance of 
mining, the gas provides 
enough energy to power 
around 16,000 homes

Methane: not given an airing



investments in generating capacity that are in the 
process of being made. 

In these changed circumstances, where the price 
of a single major input could make the difference 
between a new project’s being given the go-ahead or 
remaining on the drawing-board, the price of energy 
assumes much greater importance. A lack of 
historical data indicating the energy consumption 
and efficiency of different mining techniques and 
equipment is an impediment, but this will improve 
with more focus on the subject over time.

If the first step in improving energy efficiency 
is to record energy consumption accurately and in 

considerable detail, the second is to ensure that 
equipment is being used solely for the purpose for 
which it was designed. That is the responsibility 
of operations managers. The third step is to seek 
improvements in equipment design, and to the 
ways in which equipment is used.

Design improvements are most likely to be 
achieved if there is good two-way communication 
between designers and end-users. The operating 
experience of employees and contractors at the 
‘sharp end’ of things will make them more 
knowledgeable than anyone else about any piece 
of equipment’s functional shortcomings, and 

Anglo Chile recently distributed 30,000 low-energy lightbulbs to its 

employees and communities near its operations. The campaign 

formed part of Anglo Chile’s Energy Efficiency Programme, which 

aims to increase the energy efficiency of its operations by 15% by 

2014. This kind of lightbulb consumes up to 80% less energy than a 

regular bulb and the Anglo Chile initiative was intended to raise 

awareness of its potential. 

A public event, attended by Chile’s Minister of Mines Karen 

Poniachik, was held in July to launch the initiative at Anglo Base 

Metals’ Chagres smelter. After the ceremony, 60 students from 

the local school distributed the lightbulbs to around 4,400 homes 

in Catemu, Llay-Llay and Panquehue, three small towns located 

near to the smelter. 

Anglo Chile’s Energy Efficiency Programme was launched in 

2004 and as well as aiming to improve energy efficiency by 15%, it 

further aims to reduce CO2 emissions by 10%. Anglo Chile has 

undertaken several initiatives as part of the programme, including:

n  an internal communications campaign to motivate employees to 

reduce their energy consumption;

n  an agreement with Honda to promote the use of hybrid cars;

n  a mining round table where mining companies shared 

experiences and best practice on the issue;

n  the current promotion of low-energy lightbulbs. 

Anglo Chile received the 2006 National Energy Efficiency Prize 

awarded by Chile’s Ministry of Economics in recognition of its 

efforts and leadership in this field. ◆

Anglo Chile turns the spotlight on energy efficiency 



redress it by redesigning equipment, using it in a 
more energy-efficient way and… well, by turning off 
the lights when they are not needed.

Are we getting the message across? Not yet to 
the extent we need to. There have been some 
satisfying improvements in our use of energy, but 
we have to market them across the entire Group, 
and those contracted to our operations, so that 
people are inspired to produce and offer their own 
ideas for saving energy or reducing GHGs, as they 
do in other operational aspects.

Importantly, Anglo has now committed to 
extending its activities in response to mechanisms 
available under international agreements such as the 
Kyoto Protocol. The Clean Development Mechanism 
(CDM) permits carbon credits to be earned in 
developing countries. After the successful 
development of three CDM projects in Anglo, a 
renewed push to identify efficiency projects that yield 
carbon-emissions benefits is now also under way.

Looking further ahead
Since 2003, when an Anglo American Group-wide 
energy-efficiency training programme and a pilot 
project were conducted, there has been an 
increasing focus on efficiency, the cost of energy 
and the reduction of carbon emissions. We are 
planning an overall improvement in our energy 
efficiency of 15% by 2014 – by which time the 
Group plans to have reduced the amount of carbon 
produced per unit of output by 10%. In Australia, 
to cite just one example, our two methane-
capture-and-power-generation projects at Anglo 
Coal operations in Queensland between them are 
achieving GHG savings equivalent to removing 
375,000 cars from the roads.  

Further out, Anglo American is hoping to have 
achieved a substantial improvement in the Group’s 
energy efficiency, and to have made significant 
inroads in reducing carbon emissions, by the 
middle of the century. We have gained considerable 
knowledge in recent years and we now have the 
structures in place to do this. 

Meeting the targets we have set ourselves will 
need additional focus, more resources and a 
commitment from leadership at all levels to 
prioritise energy-efficiency improvement and 
carbon-emissions reduction. ◆

renders them best placed to produce ideas on how 
to redesign the equipment to achieve greater energy 
efficiency. But end-users have to be encouraged to 
make comments on equipment’s performance – 
which they cannot do if they have not calculated its 
energy efficiency – and to offer ideas for improving 
its design and operation.

That is why the number of working groups 
throughout Anglo American has been substantially 
increased during the past two years, all of them 
now charged with finding ways to operate 
equipment such as air compressors, pumps, electric 
motors, lighting, etc. in ways that improve energy 
efficiency. The challenge facing Anglo’s energy-
efficiency managers is to ensure that those groups 
remain stimulated and share their knowledge and 
ideas with each other so that intellectual cross-
pollination occurs.

That knowledge will, of course, need to 
influence equipment-buying decisions. Our next 
challenge, therefore, is to ensure that Anglo’s 
capital-project teams are informed of developments 
and changes so that they can factor the importance 
of improving energy efficiency into purchasing 
decisions for new equipment. 

For information and ideas about equipment 
design, best operational usage and innovations in 
both those areas to be shared effectively between 
all interested parties in the Anglo American Group, 
a well-structured information system is required. 
Work is under way to utilise best practice drawn 
from companies in other sectors to build and tailor 
a system suitable to Anglo’s requirements.

The idea of culture change referred to earlier in 
the article has to be extended to equipment designers 
and manufacturers, to stimulate them to achieve 
greater energy efficiency in their products. Anglo 
Platinum, for example, has introduced extra low 
profile (XLP) equipment in some of its underground 
mines. Results from three pilot sites have shown an 
increase in mining efficiency, and it is intended to 
transfer the technological benefits gained on the job 
to the equipment manufacturers. What we are trying 
to prove is that there doesn’t have to be a net cost to 
making consumption of energy more efficient. It 
comes down to attitude, to thinking more 
consciously of the financial cost of using energy 
inefficiently, let alone plain wastefully, and acting to 
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of more than 30,000 people, from methane produced 

by a landfill site that annually receives the waste of 

2 million people.

Combusting methane produces global-warming 

CO2. The latter, however, has many uses, from 

carbonating drinks to acting as a compression gas 

in various kinds of equipment. Landfill sites are, 

nevertheless, still regarded as the worst way of 

dealing with any kind of waste. Re-using products or 

recycling their materials, though not without challenges, 

wins most approval from governments, followed by 

incineration. The latter provides more energy than it 

consumes because of the calorific value contained in 

many materials that get incinerated. The latest 

incineration techniques also reduce to harmless levels 

the emission of dangerous substances such as dioxins. 

As a result, Sweden, which is highly conscientious 

about environmental management, has rapidly 

increased the number of its waste-incineration plants 

to about 30, and obtains more than twice the amount 

of energy from them than waste incineration 

provided a couple of decades ago.

Many materials found in household and industrial 

waste, such as solvents, paint residues, oils, wood 

chips and tyres, also get incinerated in cement kilns 

to reduce consumption of non-renewable energy 

sources. Temperatures far higher than those produced 

in incinerators destroy hazardous materials, alkaline 

limestone counters acidity found in some materials, 

and clinker – a fusion of cement’s raw materials – 

absorbs heavy metals. China plans to have 30% of 

its energy needs coming from solid waste by 2030. 

Technically that target looks possible. But it might 

be missed because rapidly spreading prosperity is 

producing western levels of waste. ◆

The increasingly prosperous western world produces 

vast amounts of waste. Every year Britons chuck out 

over 900,000 tonnes of electrical and electronic goods, 

among them 8 million large domestic appliances. 

Toronto’s residents produce so much household 

waste that 1 million tonnes of it have to be sent 

annually across the border to Michigan for processing.

Such levels of waste might seem unsustainable. 

The energy, mostly derived from non-renewable fossil 

fuels, that went into producing and distributing the 

jettisoned items is irretrievably lost, even if their 

materials aren’t. There are serious concerns voiced 

by environmentalists, too, about methods used to 

dispose of waste.

Fortunately, techniques have been developed in 

recent years that help reassure environmentalists. 

Those techniques also produce energy gains from 

waste. Waste was, and often still is, merely buried in 

landfill sites. Since the sites are, to minimise waste-

transportation costs, located not far from the residential 

or industrial areas, they occupy land which increases 

in value as industrial or residential areas expand 

towards it. Landfill sites, however, remain unstable 

and therefore unsuitable for building purposes long 

after they are full. In the meantime, organic waste 

deposited in them decomposes to form methane and 

carbon dioxide (CO2), which escape into the air unless 

they are captured.

Modern techniques have succeeded to a significant 

degree in achieving that capture. The heat obtained 

from igniting the methane is used to generate 

electricity or to fire boilers and kilns. For example, 

two financially viable, methane-combusting power 

plants near Paris each produce 85 million kilowatt 

hours (kWh) annually, or enough to meet the needs 

Thousands of discarded 
refrigerators containing 
chlorofluorocarbons (CFCs) 
await recycling at a waste-
management facility in 
Suffolk in the UK

Releasing the energy locked up in waste
Philippe Hays/Still Pictures




