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Executive summary
This paper is intended as a first port of call for anyone wanting to know about the
environmental impacts of the mobile telecoms sector. It is a comprehensive overview
rather than a detailed analysis, but will point you in the direction of more in-depth
information. The scope of the paper is the whole mobile phone sector, including
networks, phones, and offices. The first section of the paper provides an introduction and
overview; the second section looks at the four processes most responsible for the sector’s
environmental impact; the third section reviews a number of other important processes;
and finally, in the fourth section, we look to what the future holds.
The processes most responsible for the environmental impacts of the sector, according to
the latest available research, are:
Extracting the raw materials that are used in phones and network equipment
Manufacturing phone components
Running the networks, and
Managing phones and network equipment at end-of-life.
Processes with lower, though still significant, environmental impacts include:
Behaviours enabled by phones, such as transport substitution
Using, and particularly charging, phones
Rolling out network infrastructure
Transporting people and physical parts
Constructing and managing offices, retail stores and call centres, and
Servicing mobile customers.
In the future new issues and opportunities will continually emerge. We have selected five
areas where action may be necessary or desirable in the years to come:
1 Addressing the rapid obsolescence of phones in the developed world
2 Developing appropriate infrastructure to deal with the electronic-waste issue
in developing countries
3 Further increasing network energy efficiency and use of renewable energy
4 Reducing the impacts of both extraction and end-of-life management by
increasing the ‘cradle-to-cradle’ nature of components
5 Quantifying the potentially positive impacts of behaviours enabled by mobile
use and developing products and services that support and encourage better
environmental behaviour.
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Introduction
Scope of the mobile telecoms sector
The mobile telecommunications industry includes network operators (such as
1
Vodafone, Orange, T-mobile, Telefonica, France Telecom, Bhati and China Mobile ),
phone manufacturers (such as Sony-Ericsson, Motorola, Nokia, Huawei and Siemens)
and network manufacturers and suppliers (such as Alcatel, Cisco, Nortel, Lucent,
Qualcomm, Nokia, and Ericsson). In addition, a range of service companies provides
content, software, billing services, marketing and management services across the sector.
The value of listed companies in the telecoms sector is around 5% of the global stock
2
market.
The sector is growing in size, reach and impact. The number of phone subscribers has
3
grown at nearly 20% a year over the past five years to around two billion (around 30%
4
of the global population). Over 600 million new phones were sold in 2005.
The number of network base stations is also increasing rapidly. There are nearly
5
6
50,000 network base stations in the UK and nearly 185,000 in the US. The evolution to
‘third-generation’ (3G) mobile services requires significantly more base stations.

The industry from an environmental perspective
All telecoms companies have an influence on the environment and a responsibility to
manage that. The diagram below is a way of representing the industry from the perspective
of its environmental impacts. It shows the three key elements – networks, phones and
offices (including the retail network) – and covers the four key life-stages: material
extraction, manufacture, operation/use, and end-of life management. A thumbnail
of this diagram appears in different sections of this paper and can be used to navigate
the document. If you are viewing an electronic copy, the diagram contains hyperlinks to
relevant information in the report.
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The mobile sector compared
In many ways the environmental impacts of the mobile industry
are small compared with other industries.

Graph 1 Energy use (Mwh)
per employee in different industries

Take energy use as an example. Graph 1 shows that a company
such as Vodafone is directly responsible for much less energy
A
use on a per employee basis than mining-manufacturing, but
7
slightly more than the average company in the service sector .
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If we look at CO2 emissions, again the overall impact is rather
low. Studies indicate that each mobile subscriber is responsible
8
for around 25 kg of CO2 emissions per year, equivalent to
each subscriber driving a car for around an hour.
Combined emissions for the mobile sector, including the two
billion global subscribers, are equivalent to:
About 0.1% of the total global sum of CO2
9
emissions today, or
26 million cars in the UK or 5 million average UK
10
households a year.
In the UK, the mobile industry accounts for around 0.3% of
11
CO2 emissions and around 1.8% of GDP. On this basis, mobile
telecoms appear to be a comparatively ‘clean’ industry.

A

This does not account for energy use across the whole industry value chain,
just that directly related to network operation and office use.

3

An operator’s responsibility: spheres of control and influence
A mobile telecommunications operator such as Vodafone has direct control over some
of the areas of environmental impact. In other areas it can only influence outcomes
through discussion and agreements with suppliers, education of consumers and through
its purchasing decisions. We have highlighted a typical operator’s sphere of control and
B
influence below. An operator’s direct control is obviously concentrated in the operation
of networks and what happens when network equipment falls out of use, but operators
also have a strong influence over the manufacture and use of phones.
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Direct control

Operators are in direct control of some end-of-life elements (such as recycling of network equipment and
phones that they have returned). They can only influence the numbers of people who return their phones
and the original design elements that might enable further re-use.

Critical areas of environmental impact

2

Graph 2
Proportional environmental
impact of different elements
12
of the mobile industry

An example of the results of one of these studies is shown in graph 2.
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1 Extracting the raw materials that are used in phones and
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Experts have studied the environmental impacts across all four
life-stages and including all elements of the industry. They have shown
that in terms of environmental impact, the phones and the
C
network are more significant than offices and shops.
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4 Managing the end-of-life of phones and network
equipment.
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Below we outline in more detail the four major processes that account most for the
environmental impacts of the mobile sector.
C

Life-Cycle Analysis (LCA) aims to account for and compare the impacts across all the value chain elements.
It should be noted that these studies are inherently very complicated and contain layered data assumptions
and often many gaps. They also focus on different environmental impacts (most of the available studies of
the mobile industry have focussed on energy). For both these reasons results can be varied. Results shown in
this paper are intended to give indicative orders of magnitude.
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Extracting raw materials
The issues:
The large volumes of earth and rock moved
(and the associated disruption or damage to
biodiversity) and the huge amounts of energy
required in the extraction and refinement process
The non-renewable nature of some materials and their relatively short supply
The toxic chemicals that are sometimes used to extract the metals from the
ores, and the toxic nature of some of the materials mined (and the associated
groundwater and air pollution, and soil contamination).
Graph 3 What’s in a mobile phone?
Breakdown of materials used in a typical
13
mobile phone, by volume
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Network base stations similarly contain precious
metals and potentially hazardous materials
(although the sum impact of phones is greater due
to sheer numbers).

Others
including tin, lead, tantalum, cobolt, aluminium,
tungsten, gold, palladium, antimony,
manganese, lithium, beryllium, phosphorus,
molybedenum, chromium oxide, liquid crystal,
ruthenium oxide and indium-tin oxide

Precious metals
Metals such as gold, silver and palladium are used in
phones and networks due to their superior electrical
conductivity and resistance to corrosion.

All these metals:
Require large volumes of earth to be moved. To source the gold in a single
14
phone circuit board around 220 pounds of mine-waste is generated
Require large amounts of energy to source. For example, gold requires 380,000
15
Mega Joules/Kg, in contrast to plastics requiring around 100 Mega Joules/Kg
Are sometimes extracted from their ores using cyanide, making the mining
process itself a potential toxic polluter, and
Are rare and valuable. The 400 million or so phones discarded every year
contain gold worth that is worth £170 million – enough gold for over
16
1.5 million gold rings.

D

6

These are often referred to together in studies as the ‘production’ stage.

“Small amounts of precious metals contribute most
to the energy impact” Earthworks, ‘Recycle my phone’.

17

Palladium is an important part of the extraction-based impacts for networks, but overall
gold (used in the wiring boards and circuits) accounts for most of the impacts during this
18
stage. Tantalum has unique properties ideal for capacitors used in phones and has
improved phone efficiency. Some of it is mined in the Democratic Republic of Congo, and
many of the mines are in the Kahuzi Biega National Park. The area is prone to serious
political and social instability, and mining has been associated with militia activity, human
rights abuse and serious degradation of an important ecosystem.

Chemicals and heavy metals
The following are used in phones and networks and can be toxic if released at the
extraction, manufacturing and particularly end-of-life stage:
Bromine based compounds (and Antimony) used in flame-retardants
Beryllium, alloyed with a metal such as copper, and used in phone connectors
Nickel-cadmium batteries are no longer used but are found in some old phones.
Components still contain trace amounts of cadmium
Lead, in tin-lead solder, has been phased out by most manufacturers, but some
lead remains, for example in lead-acid batteries and older phones and equipment
Nickel, alloyed with steel (in addition to old nickel-cadmium batteries).
“Bromine is responsible for most of the embedded
toxicity within a phone” Nokia, IPP.

E

Regulation of materials: The RoHS directive of the European Parliament restricts the use of environmentally
damaging (hazardous) substances in electric and electronic products sold in the European Union. In principle, the
following six substances are prohibited from July 2006: lead, mercury, cadmium, hexavalent chromium, polybromi19
nated biphenyl (PBB), and polybrominated diphenyl ether (PBDE) .

Future challenges and opportunities:
Reduction in the volume of material used in products, particularly precious
metals, even though quantities are already small
Safe disposal of waste and reduction in the use of hazardous materials.

E

The restriction of the use of certain hazardous substances in electrical and electronic equipment.
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Manufacturing components
The issues:
The use of energy, (and water) in the
manufacture of both mobiles and networks
The volume of materials involved and the
hazardous nature of some of them
The waste and other issues associated with packaging.
Mobile phone components – screens, keys, batteries, circuit boards and so on – are
typically manufactured separately, often in different locations and by different companies,
before being assembled. Studies show that the energy used to manufacture phone
components in particular, is one of the most critical impacts at this stage. The amount
of water used can also be important depending on the location. Some materials are
potentially hazardous during manufacture. In particular, inadequate waste treatment
20
facilities can lead to leaks and subsequent environmental damage. Although facing
similar issues, manufacture is not a key area of impact for networks.

Design for Environment (DfE) is design
that seeks to eliminate potential negative
environmental impacts before a product is made
l

l

“A modern, high-end semi-conductor lab can use as
much water as a city of 100,000 and tens of megawatts
of electricity, and thus can have significant impact on
its local environment” Taking Stock, AsRIA.

This concept (and one known as ‘dematerialisation’)
involves reduction in: the quantity and number of materials in a final product or service; the resources used in the
manufacture, operation, and disposal; hazardous materials that are used; and the quantity of non-recyclable materials used
It is also involves modular design that allows for upgrades, easy refurbishment or parts replacement, and simpler
disassembly for re-cycling or disposal.

Design for the environment in action: Mobile phones have got smaller and lighter since they were first introduced.
The original Nokia ‘Cityman’ weighed 770g compared to the recent Nokia 8210 that weighs just 79g, a reduction of nearly
21
22
90 %. Talk and standby times, and charger efficiency have also increased making phones more energy efficient. Battery
23
chemistry has also changed, moving away from hazardous and toxic materials.

Future challenges and opportunities:
Reducing the energy intensity of production and/or increasing its efficiency
Using more refurbished parts or recycled material in new networks and phones
Using less and fewer types of potentially hazardous materials
For packaging: reducing requirements in general; implementing re-useable
F
or ‘universal’ packaging solutions; using recyclable materials (and reducing
the mix of materials, e.g. foam glued to cardboard, to allow for easier
recycling); and using biodegradable materials.
“To reduce overall environmental load, standardisation of
the sizes of [network] components is recommended in order to
facilitate their re-use” W. Scharnhorst, LCA Study.
F
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Packaging that can be used for a number of different components, products, materials.

Running networks
The issues:
Energy use in running the networks and
particularly cooling
Ozone-depleting substances (CFCs and HCFCs)
used in cooling systems.
Studies have shown that running networks accounts for over three-quarters of a
network’s environmental impacts. This is largely based on their energy use, and more
than half of this energy is used in base stations’ cooling systems, required to regulate the
temperature of equipment (and particularly batteries).
Networks have become more efficient over time. According to Ericsson, energy use per
average subscriber to a typical network base station has decreased by 70% over the last
24
decade. However, the increase in numbers of base stations has outweighed
this efficiency. It is still cited as one of the most critical industry-wide impacts, far
out-weighing the energy used by the billions of customer phones.
Some ozone-depleting substances (CFCs and HCFCs) are still used in cooling systems
to prevent network equipment overheating. Under the Montreal protocol (signed in
1987) these substances are being phased out. Although ozone-depleting gases are held
in sealed systems, some accidental releases do occur.

Future challenges and opportunities:
To reduce energy use, continued investment in technological efficiency
will be important. In addition, agreements between operators to share
base station sites and network equipment where possible, will help in
network efficiency. In Australia, Vodafone currently share a network with
another leading operator to do just that.
Use of renewable energy: Large companies can support the renewables
industry to help it grow, either through the use of renewable energy from the
grid (In 2005/6 10% of Vodafone's energy needs came from renewable
25
sources ) or through investing in renewable energy sources at network base
station (or office) sites (Vodafone has installed renewable energy powered
base stations in seven countries around the world).
Renewables need support: The contribution of renewables to energy supply
for OECD countries has increased only a very small amount over the last 20
years, from 4.7% in 1971 to 6% in 2004.
The availability and contribution of renewables varies hugely. For 2004, in
Iceland renewables contributed 71%, in Norway it was 41% and in the UK only
1.4% (OECD Factbook, 2006).

9

Managing equipment at end-of-life
The issues:
The disposal of potentially toxic materials
Extraction and re-use of economically and
environmentally valuable and volatile materials
(particularly precious and heavy metals)
Related issues: the rapid obsolescence of phones and the growth in ‘electronic
waste’ in general, and its potential burden on less-developed countries.
Phones and network components can be refurbished and re-used (usually the best option
environmentally), disassembled and recycled, or disposed of (usually the worst option
G
environmentally).
Effective end-of-life management for both phones and network equipment is critical
because they contain precious and potentially toxic materials. Recovery and reuse of these
materials prevents them entering and polluting the environment, and also reduces the
amount of raw material extraction needed in the first place. Effective management, in
combination with good design at the manufacturing stage, can lead to significant
reduction in environmental impact across the life cycle.

E-waste
Discarded mobile and network equipment are part of the growing problem of ‘e-waste’.
If not recycled or disposed of properly, the leaching of metals and chemicals can lead to
26
land contamination, water pollution and air pollution, in addition to potential
risk to the health of those involved in dismantling old equipment.
International e-waste: Old, un-wanted (but working) mobiles from developed countries offer significant potential for
providing more affordable access in developing countries. However, these countries typically have very limited capacity for
dealing with electronic goods when they reach end of life, with minimal waste management and recycling infrastructure in
general. Also, old broken electronic equipment is sometimes transported from the US and Europe, illegally under the rules
H
of the international ‘Basel Convention’, to developing countries in Asia and Africa, where environmental and health and
safety laws are lax.
l
l

Limited recycling infrastructure and lax laws worsens the problems of leaching and contamination of soil and
groundwater, affecting farming and drinking water supplies
Workers involved in processing the waste also come into contact with toxic metals, acids and plastic fumes, often
27
with minimal protection.
28

Although phones have a technical life span of ten years, average turnover in the
developed world is only 18 months. In the US, 130 million mobile phones are thrown out
29
30
each year and in Europe 105 million phones are similarly replaced.

G

H
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There is some debate over the environmental benefits of refurbishment and re-use vs recycling for mobile
handsets. An AMTA, (2006) report has explored this further.
For further information please see, www.basel.int/

“The key issue for effective end-of-life management is to
get the used equipment to an appropriate refurbishment,
recycling or disposal centre” Nokia, IPP.

Between 65 and 80% of the material content of a mobile can be recycled and reused
31
(including some plastics). The non-recyclable plastic can also be used as fuel, bringing
32
the total up to 90%. Current recycling methods are optimised to recover metals,
especially precious ones like gold, palladium, platinum, and silver:
The environmental, as well as the economic benefits, of recycling metals far
33
exceed that of other materials in the phone. Recycling metals requires
34
60-90% less energy than mining and dressing metal from ore.
Recycling plastics provides little opportunity for positive environmental
35
J
impacts and they are largely incinerated to recover energy.
However, the actual amount of phone material refurbished and recycled is minimal,
because so few old phones are returned to shops. In the US, less than 2% of old cell
36
phones are being recycled today.
“recycling of network materials leads to a two fold reduction
of environmental impacts: …reduced end-of-life impacts and
avoided primary production of materials” W. Scharnhorst.

For networks, effective recycling of base stations is something operators have direct
control over. Vodafone already recycle 97% of network equipment.

Future challenges and opportunities:
Moving beyond recycling for networks; increasing the longevity of base
stations; reducing materials required to make them; and increasing the level
of re-use rather than recycling
Dramatically increasing the proportion of old phones returned for recycling
Using a combination of effective design for the environment and
cradle-to-cradle approaches to lessen the impact of components used,
particularly in phones but also in networks.

J

There are some examples of re-using the plastics, for instance in Australia AMTA have a company that are
using the plastics to create fence posts and railway sleepers

11

3

Other environmental impacts
The issues and impact areas described above are the most critical for the mobile industry
to address. The following section describes a selection of areas with relatively lower,
though still significant, environmental impact. They are:
1 Phone enabled behaviours
2 Using phones
3 Rolling out networks
4 Transporting people and parts
5 Constructing and managing buildings
6 Servicing customers.

Phone enabled behaviours
Positive impact:
The potential environmental benefits mobile
technology can bring through its impact on user
behaviour, for example through travel substitution.
Mobile technology and associated services could enable environmental savings.
Although little direct evidence exists, some of the benefits being discussed are:
Energy savings through using mobiles to remotely monitor and manage
energy-using appliances
Creating more efficient transportation systems, in part through providing fast
and accurate information on services to both users and operators
Reducing travel needs through electronic commerce, video-conferencing and
other forms of mobile transactions. For example, if 20% of business travel in
Germany alone was replaced by ‘non travel solutions’ such as video-conferencing,
37
5.2 million tonnes of CO2 emissions would be saved, 1% of total
emissions from Germany
Fewer physical products required as phones take on functions as computers,
calculators, music players, alarm clocks etc.
Increased access and direct interaction between people and companies enabling
the substitution of products by services (reducing material impacts).

Future challenges and opportunities:
Investigating the actual impacts of enabling technologies to find those that
have the most significant potential for environmental benefit
Influencing policy frameworks so that the efficiency benefits of mobile phones
and other electronic equipment are directed for environmental benefit
Developing new applications, products and services that will enable further
benefit.

12

Using phones
The issues:
The energy use of phones and chargers
The potential health impacts related to handset
use. This is an important, non-environmental issue
associated with phone use. The Vodafone
web-site at www.vodafone.com and the World Health Organisation at
www.who.int/peh-emf/en/, have further information.
Studies have shown that phone use accounts for about a third of the total energy
consumption related to a phone’s life-cycle (most is related to the production phase). The
most important contributor to this energy use is phone chargers that are left plugged in
38
but not connected to a phone (‘standby’ energy use). Chargers are becoming significantly
K
more efficient , but this is likely to remain an important element of impact for some time.
In the UK alone, switching off chargers after use would save 50,000 tonnes of CO2 each
39
year. This is about 12,500 cars’ or 5000 households’ worth, or about 1.5% of the total
CO2 emissions associated with the UK mobile industry.

Future challenges and ooportunities:
Further reducing energy use of phones and particularly chargers through
increasing efficiency.

Rolling out networks
The issues:
The siting of network base stations and the
potential impact on sensitive environments
(physically or aesthetically)
The potential health implications relating to ‘electro-magnetic fields’
surrounding base stations. This is the most controversial rollout issue for
communities. The Mobile Operators Association at www.mobilemastinfo.com
has further information.
The siting of base stations has a potential impact on wildlife areas, national or provincial
parks, ecologically sensitive areas, culturally sensitive areas and the migratory patterns of
animals such as birds. Most of these issues are dealt with through planning laws but
some sites are still controversial. Two-thirds of base stations in the UK are currently on
40
existing structures and buildings.

Future challenges and opportunities:
3G requires an increased density of base stations due to increasing data
intensity, in addition to general growth in the mobile network across
geographies. Agreements between operators to share base station sites
and networks where possible will help to reduce the physical impact of
network rollout.
K

Including chargers developed to ‘switch off’ when a phone is fully charged.
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Transporting people and parts
The issues:
Transport related energy use and particulate
emissions from: sourcing phone and network
components; distributing phones to retail stores
and customers; business travel (offices) for the
management and administration of the industry; and transporting waste.
Phone components are sourced from global suppliers and shipped to manufacturing
sites. Mobile phones can contain gold from South Africa or Russia, copper from Chile or
Papua New Guinea, nickel from Canada and coltan (tantalum) from Australia, Brazil,
Canada and the Democratic Republic of Congo (DRC). The handset antenna may come
from Hong Kong, the circuit board from Malaysia, the speaker and battery from China,
the computer chips from Japan or Germany. The screen may be from South Korea and
the keypad from Taiwan. The finished mobile is assembled in places such as Ireland,
Germany or Mexico.
In addition, handsets are distributed from factories to retail outlets, staff in global
telecommunications companies travel to business meetings around the world, and
operators travel to install and maintain network equipment.
All transport has energy use and greenhouse gas implications. In the life cycle of a
phone, transport accounts for about 11% of energy consumption, with 6% from
transportation of components from suppliers to assembly plant and 5% from transporting
41
phones to customers.

Future challenges and opportunities:
Reducing transport requirements through more localised sourcing and
manufacture where possible
Substituting business travel with technologies such as video-conferencing.

Constructing and managing buildings
The issues:
The use of water, energy and materials, and the
production of waste and emissions from offices
and other buildings.

Building construction and procurement
The impact of an office or retail store is dependent, in part, on how it is designed and
built. Good ‘passive’ design can lead to lower energy needs for heating and cooling;
efficient fixtures can lead to lower emissions, water and energy use; and space for
effective collection systems can significantly improve waste management.
A telecommunications company can influence the design and construction of buildings
through its procurement decisions. For example, building designers and developers can
be required to meet environmental standards. Or, when leasing space, building managers
can be required to manage water and energy efficiently and effectively.

14

In addition to the environmental benefits of these measures, studies have shown such
measures can lead to improvements in indoor environment quality leading to
L
increased employee satisfaction and health.

Office, call centre and retail store management
Company offices, retail stores and call centres use water, energy and materials
(paper, print cartridges, etc.) and produce waste and emissions. They are not the most
critical impacts from an environmental perspective, but are important, partly because they
are often the most visible environmental impact to company employees and visitors.
For all such resource use there is also a financial benefit for being as efficient as possible.
Reduction targets and performance can be measured against industry standards
(see box below).
M

Industry examples:
l

l
l
l
l

42

Water: Average annual office use can be between 200 and 900 litres per m2 or between 3000 and 17,000 litres/person.
Using recycled water, groundwater or rainwater for appropriate applications (like cleaning or office garden watering) is as
important reducing volume.
43

Energy: Average annual office use can be around 6000 MJ/employee. In addition to increasing energy efficiency, the
source of office energy (for example renewables) is just as important.
Greenhouse: An average office produces around 150 kgCO2/m2

44

in a year.
45

Paper use: Industry benchmarks point to around eight reams (500 sheets) per employee per year. The type and source of
paper are also important. Recycled paper and/or paper from sustainable forest resources has less of an impact.
Waste: Average annual office waste production is around 280 kg/employee. For the retail industry this is 680 kg/
46
employee. Where the waste ends up and how much of it is re-used or recycled is as important as reducing volume.

Future challenges and opportunities:
Stipulating requirements when renting or purchasing office space and shops
so that environmental (and social) considerations are taken into account
Managing offices and shops so that:
l
l
l

L

Resource use (such as energy, water, paper) is as efficient as possible
Resources come from sustainable sources (such as renewable energy,
rain-fed water supply or sustainable forests)
Waste is reduced, and what’s left is re-used, recycled or disposed of
appropriately.

For further information, for example the case studies on the Green Building Council, please see
www.usgbc.org or www.worldgbc.org or www.gbcaus.org .

M

The industry examples are just illustrative and are not supposed to indicate accepted industry standards
or best-practice targets.
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Servicing customers
The issues:
Paper use and transport impacts of billing and
marketing
Energy use, and more general sustainable
business operation, of suppliers of content and
other services
Benefits from the potential to communicate information regarding the
environment.
Postal billing and direct mail advertising use significant paper resources and require
N
transport, both with climate change implications. If 100 million customers received
47
online bills instead of paper bills over 100,000 tonnes of CO2 emissions would be saved ,
48
or 2% of the emissions related to their mobile use. This is equivalent to taking 27,000
49
cars off the road.
Billing services and content provision (in the form of news, information, pictures, games,
alert services etc) rely on high tech systems and servers. These all use energy, require
materials and component manufacture and rapidly become obsolete.
The kind of content provided and the kind of marketing used provides opportunities to
stimulate environmental awareness and action. This can be in the form of general
information about the environment or specific information or services that encourage
or enable more efficient use of devices or resources.

Future challenges and opportunities:
Reducing the environmental impacts of billing, content and marketing
suppliers through agreements and support.
Fully understanding the potential for mobile services that encourage positive
environmental behaviours.

N
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5% of global mobile subscribers

4

Looking to the future
As the mobile telecoms sector grows, and mobile phones become ever-more embedded
into people’s lives across the world, new issues will continually emerge that environmentally
responsible companies should deal with. We have selected five areas where action may
be necessary or desirable in the years to come.
1 Although mobile phones are made to last up to ten years, in developed
markets they are kept for nowhere near this long. New phone models are
continuously appearing on the market, and incentives are often provided for
people to upgrade their phones. It is likely that this contributes to more material
waste. Addressing this issue will require significant changes in the market, and will
need operators and manufacturers to work together on new business models in
order to effect a major change in consumer behaviour.
2 Growth of the mobile phone market in developing countries is providing social
and economic development opportunities, but there is a lack of infrastructure to
deal with potentially hazardous mobile phone-related waste. It will be critical to
deal with the e-waste issue in developing countries, improving handset
take-back and appropriate recycling or disposal.
3

Environmental
impact scale (per device)

Graph 4: Comparative environmental
impacts of base stations, GSM vs 3G

UMTS (3G)
base station

GSM
base station

The energy demands of the network create a heavy environmental burden, and this is set to continue to grow significantly
with the advent of third generation mobile, and beyond.
Graph 4 shows that from an environmental perspective, the
move to 3G could quadruple the impact of network base
50
stations over their lifetime. The opportunity (already being
looked at by the industry) is to increase network energy
efficiency and use of renewables. There is further
opportunity to share base station capacity between operators
to make overall network energy use more efficient. There is
also significant potential to increase the amount of renewable
energy used either directly from small-scale solutions at base
stations, or in purchasing ‘green’ energy from the grid.

4 Mobiles may be small (and getting smaller) but there are two billion users, and
growing. A lot of material is used and discarded in making phones, some of
which is environmentally and economically costly to produce, and can be
hazardous if not treated appropriately. In the future, making mobile phones
progressively more material efficient and less reliant on potentially toxic substances
will be a challenge. For both phones and networks, to lessen the impacts of both
extraction and end-of-life management, there is an opportunity to increase the
‘cradle-to-cradle’ nature of components. This is particularly true for mobile
handsets, but it will also be key to move beyond recycling of networks. This may
require a rationalisation and simplification of component manufacture to reduce
the required input of high impact materials, in addition to increasing the level
of re-use.
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5 Using mobile phones may reduce an individual’s personal environmental impact,
for example through transport substitution or effective energy management, but
the research to support this idea is currently lacking. There is significant opportunity
to further understand the potentially positive impacts associated with the
behavioural impacts of mobile use through a detailed research programme. In
addition, there are opportunities for the mobile industry to develop products and
services that support and encourage better environmental behaviour.
Mobiles are aspirational and have powerful brands. Critical in supporting communications
they provide an excellent opportunity for education about the environment. Mobile
industry growth still poses challenges as we have highlighted in the five points above.
Addressing these, and the other issues outlined in this report, is not impossible.
Sustainable development is a framework that will help the mobile industry in addressing
both the environmental challenges and opportunities that it faces.
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1

There are around 70 of these worldwide. Netsize, (2006)

2

Standard and Poors

3

ibid

4

Nokia (2005) (1)

5

www.mobilemastinfo.com

6

Cellular Telecommunications Industry Association (CTIA), www.wow-com.com

7

Sources: Vodafone: CSR Report, 2004, Mining: Statistics Sweden, Automotive: SMMT, 2005. Service: CIEE,
2003. See also other specific ‘service’ organization examples such as Vancity (Canada) or The Department of
Environment (Australia), Camelot (UK)

8

Ericsson, Life Cycle Analysis, Figures provided directly from Ericsson, 2007

9

Based on 25 kg/CO2 per subscriber (Ericsson)

10

Various sources, including Lend Lease (industry), DEFRA (UK Government)

11

In the UK, 65 million phone users equates to around 3.5 million tonnes of CO2 emissions. UK CO2 emissions
are around 550 million tonnes (WRI) so the mobile industry contributes around 0.7%. Total turnover for the
5 key operators (Vodafone, Orange, T-mobile, O2 and 3) was around £20 billion in 2005 (Netsize, 2006)
which is around 1.8% of UK GDP (CIA).

12

Faist Emmenegger, M, et al (2004). This was chosen from a number of studies (see references) as it appears
to cover the broadest set of environmental criteria. It is based on a 3G system - comparative impacts do not
vary significantly for GSM based system. The categories used in the study do not necessarily directly compare
with the way we have broken down the value chain.

13

Nokia, 2005. The materials highlighted in bold are those of most environmental concern.

14

Earthworks

15

Nokia (not dated)

16

Figures calculated based on data from Earthworks

17

Scharnhorst (2005)

18

Nokia (2005) (1), pg30

19

ISIS Asset Management (2004)

20

ibid

21

Nokia (2005) (1)

22

ibid

23

ibid

24

GeSI (2002), pg28

25

Vodafone, 2005/06

26

Nokia (2005) (1), pg15

27

ISIS Asset Management (2004) pg24

28

Nokia (2005) (2), pg5

29

ISIS Asset Management (2004) pg 15

30

Fonebak, quoted on Orange.com

31

Nokia (2002), pg33

32

ISIS Asset Management (2004) pg 15

33

Nokia (2005) (1), pg14

34

Nokia, (not dated)

35

Nokia (2005) (1), pg15

36

Earthworks

37

WWF and ETNO (2005)

38

Nokia (2005) (1)

39

Orange

40

www.mobilemastinfo.com

41

Nokia (2005) (1)

42

Data (low end) from average BREEAM requirements, and (high end) “UK Office Average”,
taken from ISF, 2005.

43

Sources: Department of Environment and Heritage (Australia), 5,500 MJ/FTE, Environment Protection Agency
(VIC, Australia), 7,300 MJ/FTE.

44

GBCA (not dated)

45

Sources: BP ‘Green Office Report’, 2001. FRC, ‘Greening It: Environmental Accounts’, 2004. Vic Super,
‘Sustainability Report’, 2005.

46

Keep America Beautiful, (2001). Standard: 1.7 pounds/FTE/day. Retail: 4 pounds/employee/day

47

WWF and ETNO (2005)

48

Based on calculations using 55kg CO2 per subscriber from Ericsson.

49

Please see calculations above.

50

Faist Emmenegger, M, et al (2004)
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