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Biffaward Programme on Sustainable Resource Use
This report forms part of the Biffaward Programme on Sustainable Resource Use. The aim
of this programme is to provide accessible, well-researched information about the flows of
different resources through the UK economy based either singly, or on a combination of
regions, material streams or industry sectors.
Information about material resource
flows through the UK economy is of
fundamental importance to the costeffective management of resource
flows, especially at the stage when
the resources become 'waste'.

In order to maximise the
Programme's full potential, data will
be generated and classified in ways
that are both consistent with each
other, and with the methodologies
of the other generators of resource
flow/waste management data.

In addition to the projects having
their own means of dissemination to
their own constituencies, their data
and information will be gathered
together in a common format to
facilitate policy making at corporate,
regional and national levels.

Further information on the programme available at www.biffaward.org/studies.
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Foreword
South West Regional Development Agency

South West Regional Assembly

Many of us would agree that the South West is England's most
compelling region - as much a destination for those who seek a
great place to live and work as for the nation's holidaymakers.
Indeed, our economy is performing strongly; we enjoy an
outstanding natural environment; and levels of unemployment in
the region are at historically low levels. Nevertheless and despite
its successes, the South West faces significant challenges in
maintaining and improving quality of life.

The South West is a growing region with a wealth of attributes
that continue to attract people into the area. The preservation of
what makes the South West desirable must be at the forefront of
future development in the region. This principle is at the heart of
the South West's Integrated Regional Strategy Just Connect which
sets out a number of key headline aims and objectives for the
region which key regional organisations have endorsed as being
critical to the region over the next 20 years.

One of the clearest challenges is to balance the role of economic
development in raising prosperity with the desire to maintain and
enhance the natural environment. Some of the tensions arising
from this are easily identifiable, not least congestion and the
pressure for green-field development. Other impacts of economic
activity are less clear, particularly those associated with not only
"importing" resources but also exporting waste and pollution
beyond the region's boundary.

Just Connect recognises the assets of the region - its diversity, its
environments, its cultural opportunities, and the balance between
its urban and rural parts - and considers them to be key to the
South West identity and the attractiveness of the region. But it
also acknowledges that many of the environmental assets of the
South West are under threat. For this reason, a headline aim of the
region is "to enhance our environments and the quality and
diversity of our cultural life". The South West Regional Assembly
is working with stakeholders from across the region to ensure that
this aim, along with the other headline aims of Just Connect, are
embedded in all future strategies in the region.

The Regional Economic Strategy recognises these issues and by
identifying the environment as a key driver for future economic
success, they are placed at the heart of the region's work to
improve its prosperity. However, the absence of robust regional
data and intelligence about environmental impacts have been
barriers to delivering more sustained economic activity.
This is where Stepping Forward comes in. By providing us for the
first time with a clear understanding of the region's resource and
material flows, together with good quality data, it represents an
important step towards a more sustainable South West. The
overall message from the report is stark: the region is living
significantly beyond its environmental means. It needs to
consider urgently how to improve the sustainability of its
economic activity and while this will inevitably present challenges,
evidence suggests that such robust consideration will also
stimulate significant opportunity.
The South West RDA has been pleased to support the
development of Stepping Forward and we recognise that it is just
a first step along what will be, at times, a challenging road. We
look forward to playing a full role in disseminating and
stimulating discussion on this report and to considering how we
can all adapt our activity to support a more sustainable economic
future for the South West.

Juliet Williams
Chairman,
South West Regional Development Agency.

www.steppingforward.org.uk

Ensuring successful development in the region in the future
requires having a clear view of where the region wishes to be and,
critically, knowing where we are now. The Regional Assembly
welcomes the publication of the Ecological Footprint of the South
West, Stepping Forward, and considers it to provide some hardhitting messages for the region about its current resource
consumption. This report provides a useful 'back-drop' of
information and analysis which is both in-depth and cross-cutting.
In making the best use of the available data the report is an
important aid in quantifying the likely environmental impacts on
the region in the future if our consumption patterns continue at
current rates. A welcome key outcome from the report is the
identification of the areas that can be most readily addressed in
terms of moving towards a more sustainable approach to living in
the South West.
The Regional Assembly has been pleased to support the
production of this report and will seek to raise its profile amongst
the stakeholders of the South West region when undertaking its
work and driving forwards the sustainability agenda.

Chanel Stevens
Vice-Chair,
South West Regional Assembly.
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Chair's statement
One of the challenges of identifying and implementing
policies which reduce society's burden on the environment,
has been the lack of tools and approaches to define and
quantify what is 'sustainable' consumption and what is
'sustainable' production. This study presents two data sets.
The Resource Flow Analysis looks at the movement into,
within and out of the South West and the use of all natural
resources in the South West. This is a powerful tool for
quantifying and tracking the resources required (and
wasted!) in the production of the goods and services that
we enjoy. The Ecological Footprint Analysis looks at the
use of resources by the residents of the South West
including resources consumed within the South West and
indirectly in other parts of the world. It is a resonant and
enlightening indicator of the consequences of our
consumption patterns and how sustainable those patterns
are.
As in several previous studies, these two methodologies
have been applied to a region to investigate the ecological
aspects of sustainable consumption and production. This
study makes a significant step forward by combining these
ecological aspects with economic indicators of
productivity, costs and savings, and social aspects such as
creation of jobs. The scenario work done in this study
gives a powerful insight into how these sort of analyses
can be used to appraise and provide evidence for local
regional and even national policy making.

About the Stepping Forward project
The main objectives of the Stepping Forward project were
to collect data on the South West region of England and
its residents, in order to:
•
•
•
•
•

Carry out a resource flow analysis.
Calculate an ecological footprint.
Carry out a sustainability assessment.
Develop improvement scenarios.
Assess data quality and availability for a project of this
nature.

The Resource Flow Analysis illustrates the flow of
resources through the region's boundaries and economy
and is a vital tool for sustainable resource management.
The Ecological Footprint Analysis illustrates the
environmental impacts associated with the consumption
patterns of the residents of the region.
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While there is still a shortage of robust data on which to
carry out these analyses, particularly for materials,
products and wastes, data sources do appear to be
improving. The data we have gives a serious indication that
we are already living beyond our means. What we need
now are information, data and knowledge to enable us to
find effective and efficient ways of living sustainable
lifestyles, in terms of both production and consumption. I
believe this study makes a useful contribution.
On behalf of the project team I would like to thank those
who funded this work and all those who contributed their
time and data.

Sally Campbell
South West England
Environment Trust.
Chair of the Stepping Forward Advisory Group.

The Ecological Footprint concept enables the comparison
between resources consumed and resources available and
therefore illustrates how ecologically sustainable those
consumption patterns are. The scenarios illustrate how
changes in policy and practice can affect the nature and
scale of the resident's ecological footprint.
We believe that the combination of these analyses make
the results compelling reading for a wide range of
audiences and should lead to a better understanding of
the environmental impacts associated with activities in
the South West.
This approach has been used before and methodologies
tried and tested in similar projects for the Isle of Wight,
Greater London, South East England, Scotland, Wales and
Northern Ireland. One of the key objectives of this study
was to go further than previous studies in illustrating
how this approach can be useful in evidence-based
policy-making. We believe the extensive and detailed
work on scenarios will be of great interest to policy
makers and for this reason, a report dedicated to the
scenario work has also been produced.

www.steppingforward.org.uk
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Key findings:
Stepping Forward Project
In 2001, the South West residents' ecological
footprint was 27.4 million gha (global hectares) or
5.56 gha per person.
If everyone on the planet consumed as much as an
average South West resident, we would need three
Earths to support global resource consumption
sustainably.

Ecological footprint analysis
• Materials and waste were 10.4 million gha - 38% of the
total ecological footprint.
• Food was 8.0 million gha - 29% of the total ecological
footprint - of which 77% was animal-based food.
• Direct energy was 5.0 million gha - 18% of the total
ecological footprint - of which 71% was domestic energy
use.
• Personal transport was 2.6 million gha - 10% of the total
ecological footprint - of which 79% was car travel.
• Built land was 1.3 million gha - 5% of the total ecological
footprint.
• Water had the smallest ecological footprint, 0.05 million
gha, (<1% of the total).

Resource flow analysis
In 2001, the South West:
• Consumed 93,760 GWh of energy (including renewable
energy).
• Consumed 48 million tonnes of materials and products.
• Manufactured over 17 million tonnes of finished
products and consumed approximately 26 million
tonnes of products.
• Produced 6.9 million tonnes of food and consumed 3.4
million tonnes of food.
• Generated 20.3 million tonnes of waste, nearly half a
tonne of waste for every tonne of resources consumed
by the economy.
• Consumed an estimated 3 million megalitres (Ml) of
water
• Total physical land area was 2.3 million hectares (ha), of
which 50% was grassland.
• Residents travelled an estimated 56 billion passenger
kilometres (pass-km), 82% by car and 5% by air.
• Generated 27 million tonnes of emissions to air, of
which:
• 98% was carbon dioxide
• 45% was associated with road transport.

www.steppingforward.org.uk

Scenarios
Energy
• Domestic energy consumption in the South West was
46,931 GWh with associated CO2 emissions of 12.6
million tonnes. The majority of this energy was for
space heating and water heating.
• It is not possible to reduce CO2 emissions from housing
stock through new building strategies, but significant
energy efficiency improvements to existing housing
stock could reduce CO2 emissions by 4.4 million tonnes
(35%) by 2015.
• A person leading a low-impact lifestyle in a ZED
standard housing development would produce 3.2
tonnes of CO2 per year, compared with the UK average
of 11.1 tonnes.

Waste
• Municipal Solid Waste (MSW) arisings in the South West
in 2001 were 522 kg per person, and Commercial and
Industrial waste arisings were 1030 kg per person.
• To bring the waste ecological footprint to within the per
capita earthshare would require a 56% reduction in
arisings to 227 kg per person for MSW and 447 kg per
person for C&I waste, combined with significant
diversion of the waste currently going to landfill.

Transport
• The transport ecological footprint of the South West
could be reduced by 26% by halving air travel and
reducing car travel by 25%.
• If all cars operated at the best fuel efficiency currently
available, while still travelling current distances, the
transport ecological footprint of the South West would
be reduced by 50% and CO2 emissions would be reduced
from 1083 kg to 392 kg per person per year.
• A sustainable level of transport could be achieved by
reducing car and air travel by 25% and 50% respectively,
and switching all vehicles to hydrogen fuel cells,
powered by short crop rotation biomass.

Tourism
In 2001, in the South West:
• Tourists spent an estimated £4,535 million.
• Domestic tourists made 24.4 million trips to the region,
and overseas tourists made 1.9 million trips, travelling
9.8 billion kilometres to and from the region.
• Over 16,000 accommodation establishments were in
operation, of which 60% were Bed & Breakfasts.
• Tourist accommodation consumed 4,512 GWh of energy
and 26,109 million litres of water, and generated an
estimated 120,000 tonnes of waste
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The South West
region of England

The South West is England's largest and most rural region,
covering an area of 23,450 square kilometres (almost 20%
of England's total land area). The region has a population
of almost five million, with 53% of the population living in
rural districts. This is the highest proportion of any region
in England. Bath, Bristol, Bournemouth and Poole,
Cheltenham, Exeter, Gloucester, Plymouth, Swindon,
Taunton, Torbay and Weston-super-Mare are the main
urban centres.

The South West is composed of six
counties and nine unitary authorities:
Counties: Cornwall, Devon, Dorset, Gloucestershire,
Somerset and Wiltshire.
Unitary authorities: Bath and North East Somerset,
Bournemouth, Bristol, North Somerset, Plymouth,
Poole, South Gloucestershire, Swindon, Torbay.

The South West, in 2001:
Some facts and figures
South Gloucestershire

Gloucestershire

Bristol

Swindon

Bath and North-east Somerset
North Somerset

Wiltshire
Somerset

Devon
Cornwall
including the
Scilly Isles

Dorset

Torbay

Poole

Bournemouth

Plymouth

The South West contributes 8% of the UK's Gross Domestic
Product (GDP). The largest contributing sectors are
advanced engineering and aeronautics, financial services,
food and drink, information and communication
technologies, marine engineering and marine activities,
telemarketing and tourism and leisure.
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4.9 million
£13,945
23,450 sq. km
2.12 million
21.4 million
3
1,509
6,903
287
125
17%

Population
Gross Value Added (in 2002,
per person)
Total land area
Households
Tourists
World heritage sites
Conservation areas
Scheduled ancient monuments
Historic parks and gardens
Nature reserves
Of England's conservation areas

Sources: Causer & Williams, 2002; South West
Observatory, 2004 and SWRA, 2004a.

Over 2.4 million people are employed in the region. The
largest group (26%) work in the distribution, hotels,
catering and repairs sector. Expanding sectors include bioand environmental technology. The region is also well
known for its agriculture and mining sectors, however they
only account for 1.5% and 0.3% of employment in the
region respectively.

www.steppingforward.org.uk
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A sustainable South West
...an environment where people benefit
from an excellent environment to live
and work in, now and for the future...
(SWRA, 2004a)

The mineral extraction sector is a rich one, with
aggregates, coal, oil and gas, and china and ball clay being
produced in the region. Fishing is also vital to the
economy, with 42% of England's fishing operations based
in the region.

In 2001, a regional sustainable development framework
was produced to define a vision and to set challenges for
achieving sustainable development in the South West
(Sustainability South West and SWRA, 2001). This
framework was the starting point for the recently released
regional environment strategy Our Environment Our
Future, published by the South West Regional Assembly
(SWRA), in association with the South West Regional
Environment Network (SWRA, 2004a). This report both
recognises the work currently being undertaken to protect
and enhance the region's environment and makes
recommendations for future opportunities, with an
emphasis on integrating the needs of the environment with
the economy and society. The strategy lists six key issues
concerning the South West's environment:
·
·
·
·
·
·

The region's natural beauty, long history and picturesque
towns and villages, attract more than 21 million tourists a
year, with Land's End (the most southern tip of Great
Britain), the Eden Project, the Cotswolds and the Roman
Baths in Bath among some of the region's most notable
attractions. The South West's natural heritage is one of its
strongest assets, with almost 1,126 km of coastline (of
which 60% is protected), and 9,830 sq. km. of land
dedicated to National Parks, Areas of Outstanding Natural
Beauty and the Green Belt. Its two National Parks,
Dartmoor and Exmoor, cover 7% of the region's land area.

www.steppingforward.org.uk

Food, farming and forestry.
Tourism and leisure.
Spatial planning.
Transport.
Climate change.
Wise use of natural resources.

The last two are seen as cross-cutting issues, to be
considered in all the other issues. In November 2004, the
South West Regional Assembly launched Just Connect, an
integrated regional strategy for the South West. This is a
broad strategy, which sets out a number of objectives and
priorities across sectors. Environmental sustainability and
the region's environment strategy are seen as key
contributors to Just Connect and its delivery plan, which
will be published in 2005 (SWRA, 2004).
The region has also been involved in campaigns to
promote sustainable tourism and construction, which have
led to further development of sustainability frameworks
and strategies for communities and business (see
www.sustainabilitysouthwest.org.uk - Sustainability
South West).
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In 2001, the South West
residents' ecological footprint
was 27.4 million gha (global hectares)
or 5.56 gha per person.

If everyone on the planet consumed as
much as an average South West resident,
we would need three Earths to support
global resource consumption sustainably.

· Materials and waste were 10.4 million gha - 38% of
the total ecological footprint.
· Food was 8.0 million gha - 29% of the total
ecological footprint - of which 77% was animalbased food.
· Direct energy was 5.0 million gha - 18% of the
total ecological footprint - of which 71% was
domestic energy use.
· Personal transport was 2.6 million gha - 10% of
the total ecological footprint - of which 79% was
car travel.
· Built land was 1.3 million gha - 5% of the total
ecological footprint.
· Water had the smallest ecological footprint, 0.05
million gha, (<1% of the total).

The South West's biocapacity is 1.91 gha per person,
very close to the earthshare of 1.9 gha per person.
The South West has a higher than average
bioproductivity and a higher than average
population density.
Comparing biocapacity with the ecological footprint
of 5.56 gha per person, shows that the South West is
living significantly beyond its biocapacity means.
The average earthshare is 1.9 gha. To bring South
West residents within the earthshare would
require a reduction of 66% in their current
ecological footprint.

The Stepping Forward Report Series
This report is one of a series of separate reports
produced for the Stepping Forward project:
·
·
·
·
·

Graphic summary
(printed and web)
Summary report
(printed and web)
Scenarios report
(printed and web)
Resource flow report
(web only)
Ecological footprint report
(web only)
(including the Ecological footprint analysis
results and sustainability assessment)
· Tourism report
(web only)
· Technical report
(web only)

www.steppingforward.org.uk
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Ecological footprint analysis
This Ecological Footprint Report presents the results of
the ecological footprint analysis, and the region's
sustainability assessment.

This section presents the results of the ecological footprint
analysis of the South West undertaken for the year 2001.

The ecological footprint of the South West

What is an ecological footprint?
The ecological footprint is a powerful tool for measuring
and communicating environmental impact and
sustainable resource use. It expresses the relationship
between consumption and availability of natural
resources. Comparing the ecological footprint with the
global availability of productive area gives an indicator of
environmental sustainability, which can then be
monitored over time to determine trends. If more
bioproductive land and sea is required than is available,
then it is likely that the rate of consumption is not
sustainable (Chambers et al., 2000). In contrast, if
everyone lived within their earthshare, we would
consume only as much as the planet is able to provide.
The ecological footprint involves collecting data from the
resource flow analysis and other sources, about a range
of activities such as transport, energy use, materials and
product consumption, waste production and water use.
The impacts of these activities are converted into a
common currency, global hectares (gha). Because the
ecological footprint uses this common currency, a broad
range of impacts can be aggregated to derive ecological
footprints for products, individuals, processes,
organisation, regions and countries. It is a 'snapshot'
measure and is based on a year-specific data set : 2001
for this study.

In 2001, the South West residents'
ecological footprint was
27.4 million gha (global hectares)
or 5.56 gha per person.
The ecological footprint of the South West resident can be
broken down into components for further analysis. The
components analysed in this ecological footprint were:
•
•
•
•
•
•

Direct energy
Materials and waste
Food
Personal transport
Water
Built land

This breakdown enables a better understanding of which
aspects of consumption have high or low impacts on the
environment.

Figure 1:

Ecological footprint of South
West residents, by component,
in 2001

What is an earthshare?
The earthshare is the average amount of global resources
available per person. To calculate earthshare, the total
available bioproductive land and sea area of the planet is
divided equally among the current global population. It
is estimated that the current earthshare is 1.9 gha (Loh,
2002). A hectare is about the same as 1.3 football
pitches.

Methodology
For further information and details on how the ecological
footprint was calculated for this study see the Technical
Report at www.stepingforward.org.uk .
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Built
land
5%
Water
<1%

Direct
Energy
18%

Materials
& waste
38%

Food
29%

Personal
transport
10%
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Table 1 and Figure 1 show a
breakdown of the South West
residents' ecological footprint,
by component, in 2001.
'Materials and waste' was the
most significant component,
with a per person footprint of
2.11 gha (or 38% of the total
ecological footprint). Food was
the second largest, with a per
person ecological footprint of
1.63 gha (or 29% of the total
ecological footprint).

Table 1:

Ecological footprint of South West residents,
by component, in 2001

Component
Total ecological footprint
of which…
Direct energy*
Materials & waste
Food
Personal transport
Water
Built land

Ecological
footprint
(gha)
27,418,442

% of total
ecological
footprint
100%

Per person
ecological
footprint
(gha)
5.56

UK per person
ecological
footprint
(gha)
5.45

4,956,057
10,424,357
8,055,179
2,638,717
47,800
1,296,333

18%
38%
29%
10%
<1%
5%

1.00
2.11
1.63
0.53
0.01
0.26

0.92
2.09
1.55
0.57
<0.01
0.32

* Includes domestic and services energy.

In comparison...
Figure 2 illustrates a South
West resident's ecological
footprint compared to
Northern Ireland, Scotland and
UK averages. A South West
resident has, on average, the
highest direct energy ecological
footprint. This is due to the
large quantities of brown-grid
electricity consumed in the
region.
The environmental impacts
associated with food
consumption in the South West
were also slightly higher than
for other regions. This is
because the average South West
resident consumes 5% more
food (698 kg per year, against
UK average of 668 kg), and this
has a slightly higher animal
content (40% against 38%).
The South West personal
transport footprint is lower
than the UK average; higher car
use is balanced by lower air
travel.

www.steppingforward.org.uk

Figure 2:

Note: Totals may differ due to rounding.

A comparison of a South West resident's
ecological footprint, with other UK regions,
by component, in 2001
0

Ecological footprint per person (gha)
1
2
3
4
5

6

South West

UK

Scotland

Northern
Ireland

Food

Direct
energy

Water

Personal
transport
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Unpicking the ecological footprint
one step further: different area type
demands

The following examples illustrate the relationship
between area type and the ecological footprint:

Example 1: Materials and waste

It is possible to break an ecological footprint into
components in a variety of ways. One obvious way is by
policy-relevant component - such as energy, food and
transport. It is also possible to disaggregate the ecological
footprint by area types. This can be useful for planning,
and the provision of a more detailed understanding of
resource demands. For a description of the area types
used in this study, see the Technical Report at
www.steppingforward.org.uk.

The largest area type for the 'materials and waste'
ecological footprint was energy land (accounting for 81%).
This is primarily due to the accumulation of embodied
energy during the process of converting raw materials into
final products. This shows how important waste
minimisation initiatives could be in reducing CO2
emissions.

Example 2: Food
Food products consumed by the South West residents
made demands on energy land, cropland, pasture and sea.
Table 3 illustrates part of the food ecological footprint, by
area type in 2001.

Table 2 shows a breakdown of the South West residents'
ecological footprint, by different
area types, in 2001. Energy land
Table 2:
Ecological footprint of South West residents,
(the land that would be required to
absorb CO2 emissions) was the
by area type, in 2001
largest area type, 3.42 gha per
person or 62% of the total ecological
Total
Per person
UK per person
footprint of the region. This
Area type
ecological
% of total
ecological
ecological
footprint
ecological
footprint
footprint
illustrates the key role that energy
(gha)
footprint
(gha)
(gha)
plays in meeting lifestyle demands,
Total
ecological
27,418,442
100%
5.56
5.45
either through direct consumption
footprint
(for example, electricity and gas) or
of which…
indirect consumption (for example,
Energy land
16,893,547
62%
3.42
3.33
energy embodied in materials,
Crop land
3,508,263
13%
0.71
0.68
services and transportation).
Pasture
1,704,346
6%
0.35
0.33
Forest
Built land
Sea

1,572,785
1,296,333
2,443,167

6%
5%
9%

0.32
0.26
0.50

0.32
0.32
0.47

Note: Totals may differ due to rounding.

Table 3:

Illustration of part of the food ecological footprint,
by area type, in 2001

Food type
Total food ecological footprint
of which …
Animal-based
of which…
Milk
Meat
of which…
Beef & veal
Mutton & lamb
Pork
Bacon & ham
Poultry
Other meat products
....

Energy
land
(gha)
843,424

Crop
land
(gha)
3,129,355

Pasture
(gha)
1,653,005

Sea
(gha)
2,429,394

Per person
ecological
footprint
(gha)
1.63

496,903

1,621,924

1,653,005

2,429,394

1.26

65,125
238,404

308,998
1,238,350

332,962
1,320,044

-

0.14
0.57

25,095
10,601
15,792
25,960
60,359
100,597

539,300
175,855
309,346
204,849
9,000

862,588
443,529
13,927

-

0.29
0.13
0.07
0.01
0.05
0.03

Note: Totals may differ due to rounding.
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Direct energy
footprint

Table 4:
Fuel type
or
Service Sector

This component includes energy used in the
home and by commercial and public services,
such as hotels, education and health services.
It does not include energy used during the
manufacture of products; this is accounted for
in the 'materials and waste' ecological
footprint.
The ecological footprint for direct energy in
2001 was 5 million gha (1 gha per person).
It accounts for 18% of the total South West
resident's ecological footprint. Table 4 shows
the direct energy ecological footprint for SW
residents in 2001.
Domestic energy use accounted for 71% of the
direct energy ecological footprint. Electricity
was the largest contributor to the total direct
energy ecological footprint, at 35%. At 28%,
natural gas & LPG (liquid propane gas) made
the second largest contribution.

Domestic
energy
For this study domestic
energy data was
gathered in sufficient
detail to permit
analysis of the types of
energy consumed by
residents in the South
West, and the
ecological footprint
associated with this
energy use. Table 5
provides a breakdown
of the domestic energy
ecological footprint for
South West residents,
by use. Electricity for
cooking etc. and gas for
space heating are the
largest components of
the domestic energy
footprint.

Table 5:

Direct energy ecological footprint of South
West residents, by fuel type, in 2001

Total direct energy
of which …
Domestic energy
of which …
Electricity
Natural gas & LPG
Heating oil, kerosene
& gas oil
Coal
Renewables
(excl. wood)**
Services energy***
of which…
Hotels & restaurants
Health & education
Community, social
& personal
Office & administration
Commerce

Consumption
(kWh per
person)
13,072

Per person
ecological
footprint
(gha)
1.00

% of total
direct energy
ecological
footprint
100%

9,537

0.71*

71%

2,755
5,669
626

0.36
0.28
0.04

35%
28%
4%

387
101

0.03
0

3%
0

3,535

0.29

29%

600
960
628

0.042
0.077
0.053

4%
8%
5%

656
691

0.055
0.066

5%
7%

* Includes wood fuel, 1,523 gha.
** Includes grid and off-grid
(autogeneration) renewables.
*** Fuel sources aggregated by
service category.
Note: Totals may differ due to rounding.

Sources: AEAT, 2001 & 2003; DEFRA,
2003b; DETR, 1996; DTI, 2002, 2003 &
2003a, 2004 & 2004a; Mitchell & Regen,
1998; ODPM, 2001; ONS, 2003a &
2003b; REWARD, 2004; Transco,
2003 and Western Power, 2004.

Domestic energy ecological footprint of a
South West resident, by use, in 2001

Energy Use
Electricity*
KWh per person
Total Domestic Energy
2,755
of which…
space heating
554
water
330
cooking, lighting
1,870
and appliances

Energy Use
Electricity*
Global hectares / person
Total Domestic Energy
0.36
of which…
space heating
0.07
water
0.04
cooking, lighting
0.24
and appliances

Gas

Solid
fuel

Heating Oil,
Kerosene &
Gas Oil

Renewables

Total

5,669

387

626

101

9,537

4,080
1,467
121

302
84
1

477
148
0

30
15
57

5,443
2,044
2,049

Gas

Solid
fuel

Heating Oil,
Kerosene &
Gas Oil

Renewables

Total

0.28

0.03

0.04

0

0.71

0.20
0.07
0.01

0.03
0.01
0.0001

0.03
0.01
0

0
0
0

0.33
0.13
0.25

*
Excludes all renewable sources.
**
No data was available to allocate renewables to different uses.
Note: Totals may differ due to rounding.

www.steppingforward.org.uk
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Materials and waste
footprint
This component includes all the materials and
products consumed in the South West, which are
not accounted elsewhere: for example, impacts
relating to the manufacture of passenger vehicles
are accounted in the 'personal transport' ecological
footprint. This component also includes the
ecological footprint of waste, as materials and
products eventually end up in the waste stream.

Figure 3:

For a more detailed discussion of the
methodology involved in calculating
the materials and waste footprint,
see Appendix 2 and the Technical
Report at
www.steppingforward.org.uk .

Table 6:

Energy
land
81%

Sea 0.1%
Pasture 0.5%
Crop land 4%

The ecological footprint for materials and waste in
2001 was 10.4 million gha (2.11 gha per person). It
accounts for 38% of the total South West residents'
ecological footprint. Figure 3 shows a summary of
the materials and waste ecological footprint, by area
type demand, in 2001.
This illustrates how the consumption
of materials puts demands on a
range of area types. Note the
significance of the demand on energy
area. This demonstrates the scale of
the impact of embodied energy
within materials and products. See
Table 6 for a detailed breakdown of
the materials and waste ecological
footprint, and methodological issues
related to disaggregation at this
level.

Materials and waste ecological
footprint for a South West resident,
in 2001

Forest
15%

Materials and waste ecological footprint of
a South West resident, by SIC category, in 2001

SIC category

Consumption
per person
(kg)
4,744

Total materials & waste
of which…
Materials*
of which…
13: Metal ores
14: Other quarrying
Products
of which…
16: Tobacco products
17: Textiles
18: Leather, clothes & fur
19: Leather luggage
20: Wood
21: Pulp & paper
22: Publishing & printing
24: Chemicals
25: Rubber & plastic
26: Other non-metallic minerals
27: Basic metals
28: Metal machinery
29: Other machinery & equipment
30: Office machinery
31: Electrical machinery
32: Radio, television & communications
33: Medical instruments
34: Motor vehicles**
35: Other transport**
36: Furniture

% of total
Per person
materials &
ecological
footprint waste ecological
footprint
(gha)
100%
2.11

564

0.004

0.2%

4
560
4,180

0.000
0.004
2.11

<1%
<1%
99.8%

5
45
15
-81
261
261
62
0
200
76
2,074
36
18
456
55
496
16
92
74
20

0.01
0.08
0.01
-0.01
0.20
0.21
0.05
0.05
0.05
0.38
0.04
0.0003
0.40
0.15
0.39
0.02
0.06
0.02
0.002
0.01

<1%
4%
<1%
<1%
9%
10%
2%
3%
2%
18%
2%
<1%
19%
7%
18%
1%
3%
1%
<1%
<1%

* Materials used as raw materials
** Excludes passenger vehicles.
Note: SIC 19 is negative due to suppressed or unavailable data in ProdCom. See a description
of ProdCom data extraction, derivation and use in 'Methodology: Resource Flow Analysis',
in Technical Report
Note: Totals may differ due to rounding.
Source: ONS, 2001.
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Food footprint

Table 7:

The food ecological footprint includes food
consumed by South West residents, whether in
the home or out, in 2001. Post-consumer food
waste was not included (to avoid double
counting).
The ecological footprint for food consumed
by the South West residents in 2001, was 8
million gha (1.63 gha per person). It
accounted for 29% of a South West resident's
total ecological footprint. A breakdown of the
food ecological footprint, by food type, is
shown in Table 7. Animal-based food products
were responsible for 77% of the food footprint
(see Figure 4), of which 'meat' was the biggest
contributor, at 35% of the total footprint and
fish the second biggest, at 31%. Plant-based
food contributed 23% of the total food
ecological footprint.
The ecological footprint per unit of food varies
considerably between food types. Although
South West residents consumed almost twice as
much plant-based food as animal-based food,
the animal-based footprint is more than three
times the plant-based footprint. Far more
resources are consumed to produce a kilogram
of beef than a kilogram of wheat. Figure 4
illustrates these 'conversion inefficiencies' in
the food chain.

Figure 4:

7
6

Food type

Food ecological footprint of a South West
resident, by type, in 2001
Per person
consumption
(kg)
698

Per person
ecological
footprint
(gha)
1.63

% of total
food
ecological
footprint
100%

235

1.25

77%

117
7
57
10
9
3
32
463

0.14
0.001
0.57
0.50
0.02
<0.01
0.03
0.37

9%
<1%
35%
31%
1%
<1%
2%
23%

7
8
53
67
76
91
25
64
7
57
8

0.02
0.02
0.02
0.01
0.02
0.13
0.10
0.02
<0.01
0.04
<0.01

1%
1%
1%
1%
1%
8%
6%
1%
<1%
2%
<1%

Total food
of which
Animal-based
of which
Milk & cream
Cheese
Meat
Fish
Eggs
Butter
Other animal-based food***
Plant-based
of which
Vegetable Fats
Sugar & preserves
Potatoes
Other vegetables*
Fruit
Bread & other cereals**
Beverages
Soft drinks
Confectionery
Alcoholic beverages
Other plant-based food***

* Other vegetables includes all fresh,
green or processed vegetables such as
lettuce, sprouts or carrots, but excludes
potatoes.
** Other cereals include breakfast
cereals, snacks (for example popadums),
cakes and flour.

*** Other food includes for example
soups, salad dressings and sauces.
Note: Totals may differ due to rounding.
Source: DEFRA 2002 & 2003a and ONS,
2003.

Food ecological footprint of
South West residents, compared
with tonnages consumed,
in 2001

Consumption (tonnes)
Ecological Footprint (gha)

Milllions

5
4
3
2
1
0
Plant-based

www.steppingforward.org.uk

Animal-based
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Personal
transport
footprint
This component covers all modes
of personal travel by South West
residents in 2001. Freight and
commercial transport was not
included as it was accounted for
in the 'materials and waste'
ecological footprint. The
calculation of a personal
transport ecological footprint
takes into consideration the
energy required for
manufacturing, maintenance and
fuel for different modes of
transport, such as cars,
aeroplanes and trains.

A resource flow and ecological footprint analysis of the South West of England

Table 8:

Personal transport ecological footprint of a
South West resident, by mode, in 2001

Transport mode

Total personal transport
of which…
Car
Bus & coach
Rail
Waterborne
Air*
Motorbike
Walking & cycling

% of
distance
travelled
per person
100%

Per person
ecological
footprint
(gha)
0.53

% of total
personal
transport
ecological
footprint
100%

9,664
253
413
139
514
81
352

85%
2%
4%
1%
5%
1%
3%

0.42
<0.01
0.01
0.02
0.08
<0.01
<0.01

79%
1%
2%
3%
15%
1%
<1%

* Data for air travel was an estimate of flights by residents. Visitor travel is excluded. Air travel data is
proxied against UK average 1999 data. Since 1999, air travel has increased significantly and data
collection has improved. 1999 data was used in this study to enable comparisons with other studies.
Note: Totals may differ due to rounding.
Sources: DfT, 2002a, Espineira & Haslam, 2002; Pathan, 2004 and Salathiel, 2003.

The personal transport ecological footprint for a South
West resident in 2001 was 2.6 million gha (0.53 gha per
person), and accounted for 10% of the total ecological
footprint of the region. Table 8 shows a breakdown of the
personal transport ecological footprint, by mode.

Water footprint
This component includes the energy required to
collect, treat and supply South West residents with
water. Domestic water provided from local (private)
sources, with minimal infrastructure or processing,
such as from a stream, was not included as its
ecological footprint is negligible.
The ecological footprint of water consumed by
South West residents was 47,800 gha (0.01 gha per
person), and accounted for <1% of the total ecological
footprint of the region. Table 9 shows water supplied
and waste water treatment ecological footprints.
Leakage accounted for 20% (10,688 litres per person)
of domestic water supplied and has an ecological
footprint of 5,239 gha (<0.01 gha per person).
Although water is vital to the sustainability of life,
the water ecological footprint is low because it does not
require many resources to supply.
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Distance
travelled
per person
(pass-km)
11,416

The largest component was car travel, which accounted for
79% of the personal transport ecological footprint. Air
travel was the second largest, at 15% although it was only
5% of the distance travelled. The air travel ecological
footprint is high due to the energy input required for
flying, particularly at take-off and landing.

Table 9:

Water ecological footprint of a
South West resident, in 2001

Consumption
(litres per
person)
Total domestic water
53,203
of which…
Water supplied*
53,203
of which…
Wastewater treated
53,203

Per person
ecological
footprint
(gha)
0.01

% of total
water
ecological
footprint
100%

0.005

55%

0.004

45%

* Includes leakage of 10,688 litres per person. Leakage occurs en route to
homes, for example through piping.
Sources: Barton, 2004; Berry, 2004; Bristol Water, 2002; DWI, 2002; Green,
2004; Jones, 2004; Marsh, 2004; OFWAT, 2001; Pennon Group, 2002;
South West Water, 2004; Turner, 2004; Water UK, 2003; Wessex Water,
2004, 2004a & 2004b and Wickens, 2004.

www.steppingforward.org.uk
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Built land footprint
This component includes all areas that have been built on,
for example industrial sites, roads and houses.

Table 10:

The built land ecological footprint for the South West in
2001 was 1.3 million gha (0.26 gha per person). This
accounted for 5% of a South West resident's ecological
footprint. The built land type with the largest ecological
footprint was commercial/industrial (incl. hydro) with 0.12
gha per person. Table 10 shows a breakdown of the built
land ecological footprint, by land use.
The built land ecological footprint is affected by
several factors:

Built land ecological footprint of a
South West resident, by land use,
in 2001

Built land use
Total built land
of which…
Housing land
Transport-related land use
Commercial/industrial
use (incl. hydro)

• Population size;

Hectares
per person
(ha)
0.049

Per person
ecological
footprint
(gha)
0.26

% of total
built land
ecological
footprint
100%

0.018
0.009
0.022

0.10
0.05
0.12

37%
17%
46%

Source: ONS, 2001a

• Local land types and uses;
• Bioproductivity;
• How much area is available; and
• Efficiency of land use, for example dense urban
living compared to suburban sprawl.
The average UK built land ecological footprint is 0.32
gha per person, whereas due to its rural nature, the
South West's built land ecological footprint per
person is considerably smaller.

Personal lifestyles, personal footprints
The aim of Stepping Forward has been to identify
the impact of the whole population of the South
West, and to present it as an indicator of
sustainability - an average footprint per person for
the South West region - 5.56 gha. Looking at a more
detailed level, however, the population is made up
of individuals with many different lifestyles and
activities, all impacting on the environment to
different degrees.

Their responses highlight some important issues for
people in the South West. For example, decisions
about car use are driven by the availability of public
transport and the need to travel to and for work.
Food, too, was highlighted, with several people
mentioning locally produced animal products. As is
seen in the section on food, a slightly higher
consumption of animal products raised the South
West food footprint above the national average.

To cast light on some personal lifestyles in the
region, several volunteers living in the South West
calculated their own ecological footprints using
Personal Stepwise™. Although the group of
volunteers is in no way intended to be
representative of the South West, the findings
provide an illustration of how individuals' everyday
activities and decisions impact on the environment they also highlight areas for improvement.

Combining low values from several volunteers, it is
possible to create a composite footprint which
almost achieves earthshare. Although none of the
volunteers has a one planet lifestyle, several of them
have at least one footprint component at a nearsustainable level. This suggests that in principle a
sustainable lifestyle is achievable, even in the UK.
(See Figures 5 & 6.)

So how did our volunteers fare? Their personal
ecological footprints ranged from 2.72 gha to 6.16
gha, with an average of 3.91 gha, 30% lower than the
average South West resident.

www.steppingforward.org.uk

All of these issues reflect the desires and concerns
of the volunteers, and show the complexity of
decisions we make everyday - balancing our quality
of life with our ecological footprints.

Continued overleaf...
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Introducing the volunteers:

Oliver

Marie-Lise

Oliver lives in a rural
village in Devon and
works in Plymouth.

Marie-Lise lives in
Plymouth, Devon. She is
mother to two young
daughters, with another
child on the way, and is
married to Roy (see
below).

3 in household

At 6.16 gha, Oliver's
ecological footprint was
11% higher than the
average South West
resident. He had the
highest food footprint,
due to the high proportion of animal-based foods in his
diet. He had the lowest energy footprint, and can attribute
this to using renewable electricity at home.
If there is a change Oliver would like to make to his
lifestyle to reduce his ecological footprint, it would be to
reduce the amount of animal-based food consumed and
where feasible reduce car mileage - although this is
difficult in a rural area. Improved fuel efficiency would
also help to reduce his footprint.

4 in household

At 2.78 gha, Marie-Lise's
ecological footprint was half the South West average.
Marie-Lise had the lowest personal transport footprint of
all volunteers, reduced by not commuting to work and
travelling little by bus/coach and car. Marie-Lise and Roy
had the second lowest materials and waste footprints, and
attribute this to a deliberately non-consumerist ethic.
They also compost organic household waste for use in the
garden.

Roy
Nick

1 in household
Nick lives and works in
Taunton, Somerset.
At 5.7 gha, Nick's
ecological footprint was
2.5% higher than the
average South West
resident. He had the
highest transport
footprint, which he
attributes to flying abroad regularly and using a car for
business purposes. Of all the volunteers, Nick had the
lowest food ecological footprint. He puts this down to
eating locally grown organic food and few processed
foods.
If there is one change Nick would like to make to his
lifestyle to reduce his ecological footprint, it would be to
reduce the number of flights he takes abroad (or learn to
teleport!).
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4 in household
Roy lives in Plymouth,
Devon. He is a lecturer
in London, and also
works as an
environmental
consultant. He is
married to Marie-Lise,
whose footprint results
are reported above.
At 3.37 gha, Roy's ecological footprint is 39% lower than
the average South West resident. Food was his highest
area of impact, though still only 71% of the South West
average. His transport ecological footprint was
significantly higher than the average South West resident,
due to his weekly commute to work in London.
If there is one change Roy would like to make to his
lifestyle to reduce his ecological footprint, it would be to
reduce his work hours so he can dedicate more space and
time to growing fruit and vegetables in the garden.

www.steppingforward.org.uk
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Bill

Klaudia

Bill lives in an
intentional community
near Looe, in Cornwall.
He is a self-employed
ecological design
consultant, and
permaculture farmer.
Currently, he spends
about 3 days a week at
client premises in Plymouth.

Klaudia lives on the
edge of a small town in
Cornwall. She is an
environmental business
practitioner for an
environmental charity
based in Plymouth. She
also occasionally works
in Hampshire.

3 in household

At 2.72 gha, Bill's ecological footprint was 51% lower than
the average South West resident. As with a number of our
other volunteers, food was his highest area of impact,
although it is still only 71% of the regional average. He
had the lowest materials and waste footprint, and
attributes this to a conscious choice to limit the
consumption of products, and to consider the origin of
products and their packaging. Some products are also
shared amongst community residents.
If there is one change Bill would like to make to his
lifestyle to reduce his ecological footprint, it would be to
operate his business with less need to travel by car to
clients.

2 in household

At 3.31 gha, Klaudia's ecological footprint was 40% lower
than the average South West resident. Personal transport
was her highest area of impact. She puts this down to
commuting to work, business travel and the school run.
She was one of the volunteers with the lowest energy
footprint. This is attributed to a house that is empty a lot
of the time, gas central heating on a timer in the cold
season and only on when needed. Klaudia switches things
off at the plug instead of leaving them on stand-by when
they are not in use, and uses energy saving bulbs where
possible. She also tries not to indulge in keeping up with
the latest electronic equipment.
If there is one change Klaudia would like to make to her
lifestyle to reduce her ecological footprint, it would be to
reduce her travel impact, but due to the need for travel
and a lack of flexible and regular public transport where
she lives, it might have to mean her next car will need to
be more 'environmentally friendly'.

Wendy

1 in household
Wendy lives and works
as an Editor in Plymouth.
At 3.33 gha, Wendy's
ecological footprint was
40% lower than the
average South West
resident. Energy use was
her highest area of
impact. She attributes
this to living on her own in a three bedroom house. A
conscious decision to find a job in walking distance from
home has meant that her lowest area of impact was
personal transport.
If there are changes Wendy would like to make to her
lifestyle to reduce her ecological footprint, it would be to
share her house and eat more locally produced food.

Continued overleaf...
www.steppingforward.org.uk
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In comparison...

Figure 5:

Personal ecological footprints of seven
South West residents, by component
Ecological Footprint (gha)

0
Figure 5 shows all the volunteers'
ecological footprints, by
component. There are some
significant differences between
their results. This illustrates how
unique each individual's lifestyle
and activities are, and that options
for reducing their ecological
footprints would need to take this
diversity into account.
Although none of the volunteers
lives within the earthshare, a
combination of their lower values
for each component suggests that
a sustainable lifestyle could be
achievable, with an ecological
footprint of 1.93 gha. Figure 6
suggests which components are
most easily reduced by lifestyle
choices.

Figure 6:

1
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Oliver
Nick
Roy
Wendy
Average
South West
resident:
5.56 gha

Klaudia
Marie-Lise

Earthshare*:
1.90 gha

Bill

Food

Personal Materials
Transport & Waste

Domestic
Energy

Services
Energy

Built land

* Earthshare: the
average amount of
global resources
available per
person. See
glossary.

A sustainable lifestyle ecological footprint produced by combining
low volunteer component ecological footprints
Ecological Footprint (gha)
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Personal Domestic
transport energy

Food

Built
land

Materials & waste

Services
energy

Composite
Volunteer

Earthshare: 1.90 gha
Nick
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Wendy

Bill

Roy

Earthshare: the average amount of global
resources available per person. See glossary.
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Regional ecological footprints
within the South West

A few independent ecological footprint analyses
have been carried out for cities and towns in the
South West region, such as Plymouth, Bath and
Bristol. The findings from these studies are
briefly discussed below.

However, as different methodologies have been
used for the individual studies, it was not possible
to integrate and compare the findings with
Stepping Forward.

Plymouth's ecological footprint: Making the right choices
by Jackie Young, Plymouth City Council

Plymouth is the largest city on the coast, and is
the regional capital of Devon and Cornwall. It
has a population of 241,000 people (Plymouth
City Council, 2004 & Visit Plymouth, 2004a).
Over the last year Plymouth's Environment &
Sustainability Partnership, supported by the
Environment Agency and the City Council, have
been researching the City's ecological footprint.
There were a number of reasons for adopting the
ecological footprint. Initially, the research was
suggested as a means of reviewing Plymouth's
State of the Environment Report (Plymouth City
Council, 1996). An ecological footprint was seen
as an innovative way to assess Plymouth's
environmental assets. It was felt that it was a
suitably scientific way of explaining the
importance of sustainable resource management
to decision makers who were more likely to take
reportable evidence seriously.
It was also felt that it would be something that
could be used with the general public. The press
release, Just Bananas, for example, explains the
global hectares needed to support Plymouth's
love of bananas. By equating the ecological
footprint to an area twice the size of Central
Park, it was possible to give the local people some
idea of the impact they have on the planet in a
very simple way.

www.steppingforward.org.uk

However, as research progressed, it became clear
that, as well as providing a possible means of
assessing local resource use, the process could
also be adopted to support the monitoring of
Plymouth's sustainability indicators. This, in
turn, will assist with the contribution towards
Plymouth's City Strategy (Plymouth City Council,
2004), and in explaining renewed commitments
to sustainable development in 2005 and beyond.
Some difficulties were found in trying to access
data. As a result a partial footprint was
calculated, which reflects the average ecological
footprint for a western city of the size and
population of Plymouth. Even so, as Phase 1 is
completed, funding is being sought to continue
the research and to expand the use of ecological
footprinting in three areas: waste, food and
tourism. It is hoped to base Phase 2 of the report
on a more intense analysis, using locally derived
figures, thereby improving the understanding of
the City's environmental impact.
Plymouth's Ecofootprint: A First Step was
published in December 2004, by the Plymouth
Environment & Sustainability Partnership. Copies
are available from Plymouth City Council on
01752 304220. The report is also available for
download from www.plymouth.gov.uk .
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A footprint analysis of the city of Bath
Adapted from a paper by Mark Doughty and Geoffrey Hammond

The World Heritage city of Bath is situated in the
unitary local authority of Bath and North East
Somerset, between the Mendip Hills and the
Cotswolds. In 2000, it had an estimated
population of 85,000. Tourism remains a major
industry, and a large proportion of the city's
income and employment comes from this sector.
The ecological footprint analysis of the city of
Bath, was carried out and reported in
Sustainability and the Built
Environment at and Beyond the
Figure 7:
City Scale (Doughty & Hammond,
2004). The analysis was based on
Wackernagel's (1998) footprint
analysis of Santiago de Chile, and
adapted to reflect the novel
features, as well as the particular
resource and waste streams, of
Bath and its neighbouring
bioregion. The aim of the
ecological footprint was to make
a rough estimate of the per
person footprint for educational
purposes in a relatively short
period of time and at moderate
cost. Figure 7 illustrates the
ecological footprint for Bath.
In terms of area, the largest
contribution to the overall
environmental impact is due to
'fossil energy', followed by
'pasture' and then 'forest'. The
other components (built up area
and sea) are significantly smaller.
(Note that these components are
not compatible with those used
in the Stepping Forward study.)
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The per person ecological footprint was found to
be greater than that of the surrounding bioregion,
and indeed of the wider geographic area. The
ecological footprint of the city is nearly 20 times
larger than that of the corresponding land area.
The ecological footprint of the city suggests that
sustainability assessment and planning will need
to extend out to the regional level or beyond.

Illustrative ecological footprint
of Bath, by component

Goods
32%

Transport
13%

Food
27%

Housing &
furniture
28%

Note: these components are not compatible with those used in the Stepping Forward study.

www.steppingforward.org.uk

Stepping Forward

Ecological footprint analysis

Bristol's ecological footprint
Adapted from Bristol City Council's Quality of Life Report 2003

Bristol is the regional
capital of the South
West region of England.
In terms of GDP it is the
second strongest
economy outside
London, and has a
population of 380,615
people (Bristol City
Council, 2004 and ONS,
2004).

Figure 8:

Ecological footprint of a Bristol resident,
by component
Ecological footprint (gha)
0

1

2

3

4

5

6

Average
Bristol
resident

Bristol's first ecological
footprint study was
published by the Bristol
Average
City Council in
South
Indicators of Quality of
West
Life in Bristol 2003. The
resident
ecological footprint was
derived using a tool
produced by Best Foot
Forward as part of the
Food
Domestic
Personal
Materials &
Services
European Common
Energy
Transport
Waste
Energy
Indicators project (see
Note: these components ARE compatible with those used in the Stepping Forward study.
Appendix 1). Most of
the data used in the
Bristol study was derived from national averages, Bristol's ecological footprint is 191 times the size
of the city. If everyone on the earth had the same
but where local information was available,
lifestyle and used the same quantity of resources
adjustments were made. Figure 8 illustrates
as the residents of Bristol, we would need three
Bristol's ecological footprint in 2003.
Earths to sustain us.
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The South
West and other
UK, European
and US regions
There have been many
ecological footprint analyses
undertaken for countries
and regions over the past
few years. However, not all
of these are
methodologically
compatible with this study,
which adopts
recommendations made by
Lewan & Simmons (2001) for
the European Common
Indicators Programme (see
Appendix 1) and is directly
compatible with the
National Footprint Accounts
(Redefining Progress, 2002).
For this reason, only
ecological footprints using
the same methodology are
compared here with the
South West's footprint.
Figure 9 shows a South West
resident's total ecological
footprint in comparison to
other UK, European and USA
regions. In this group, the
largest ecological footprint
was 8.77 gha per person in
Marin County, USA and the
lowest was 3.84 gha per
person in Italy.

A resource flow and ecological footprint analysis of the South West of England

Figure 9:

Comparing a South West resident's ecological footprint
with those from other UK regions, European countries
and USA regions
Ecological footprint (gha per person )
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Marin County, USA
Sonoma County, USA
Sweden
Denmark
Northern Ireland
East England
South East England
South West England
North West England
UK
Yorkshire & the Humber
East Midlands
West Midlands
North East England
Greater London
Scotland
Republic of Ireland
France
States of Jersey
Wales
Angus County, Scotland
Spain
Italy
Sources: BFF, 2003 and Redefining Progress, 2002.

The South West and the World
How does the ecological footprint of a South West resident
compare with residents of other parts of the world? The
National Footprint Accounts (Redefining Progress, 2002),
presented in the Living Planet Report 2002 (Loh, 2002)1
measured the ecological footprints of the residents in 258
countries around the world, as well as the average
ecological footprint of a world resident.
Figure 10 gives a summary of the Living Planet Report
2002 results, compared with the ecological footprint of a
South West resident. Figure 10 also highlights the
'earthshare', against which all ecological footprints can be
compared to measure ecological sustainability.
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A minority (32% or around 2,000 million) of the world's
residents are currently living above the 'earthshare', which
means that 68% (more than 4,000 million people) are
currently living within their 'earthshare'.

1 The Living Planet Report 2004 (Loh & Wackernagel, 2004) was published
in the final stages of the Stepping Forward study, too late for the updated
figures to be incorporated into the calculations for this report.
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Figure 10:

A South West resident's ecological footprint in relation to other nations

Ecological footprint (gha per person)
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8

9

10

Mozambique
Burundi
Bangladesh
Sierra Leone
Pakistan
Tajikistan
Guinea-Bissau
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Yemen
Vietnam
India
Ethiopia
Eritrea
Congo, Dem. Rep.
Lao PDR
Haiti
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Average
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5.56 gha
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7

Ecological footprint
(gha per person)
2
1
0

Earthshare:
1.90 gha
the average amount
of global resources
available per person.
See glossary.

7

3
2
1
0
Ecological footprint
(gha per person)
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Sustainability assessment
The ecological sustainability
of the South West
An ecological footprint measures the demand for natural
resources. By comparing this demand with available
supply it is possible to estimate ecological sustainability.
This supply is referred to as 'biocapacity'.

Biocapacity
Biocapacity is a measure of the biological productivity in
an area. It is an aggregate of the productivity of various
ecosystems within the area, for example, arable or crop
land, pasture, forest and bioproductive sea, built or
degraded land. Biocapacity is dependent not only on
natural conditions but also on prevailing farming and
forestry practices.

Bioproductivity
Bioproductivity is the ability of a piece of land to
produce biomass, which is the weight (or estimated
equivalent) of organic matter, including animals, plants
and micro-organisms (living or dead) above or below the
soil surface. Different ecosystems will have different
levels of bioproductivity.

Per person biocapacity (gha) =
(L arable * Y arable)
+ (L pasture * L pasture)
+ (L built * Y built)
+ (L forest * Y forest)
+ (L sea * Y sea)

Earthshare

population
Where:
L = the area of that land type.
Y = the bioproductivity or yield of that area type.
* = multiplication
= division
Biocapacity can be derived at any
geographical scale - it just depends on the
boundaries chosen. For the purposes of
sustainability assessments, biocapacity is
expressed in global hectares (gha) to ensure
consistency with the ecological footprint.

The South West's
biological capacity
The bioproductivity of the different area
types identified in the South West was
assessed to derive the region's biocapacity,
as shown in Table 11.
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Table 11:

The earthshare is the average amount of global resources
available per person. To calculate earthshare, the total
available bioproductive land and sea area of the planet is
divided equally among the current global population. It
is estimated that the current earthshare is 1.9 gha (Loh,
2002). If everyone lived within their earthshare, we would
be ecologically sustainable at a global level.

Yield
Rate of production, for example agricultural production
per hectare of crop.

The South West's biocapacity

Area type
Total biocapacity
of which…
Arable
Pasture
Built land*
Forest
Sea**

Total
biocapacity
(gha)
9,438,071

Biocapacity
per person
(gha)
1.91

% of total
biocapacity
100%

2,854,134
2,632,634
1,292,177
893,970
1,765,156

0.58
0.53
0.26
0.18
0.36

30%
28%
14%
9%
19%

* Built land is included to illustrate 'potential bioproductivity'.
** Average per person UK data from the National Footprint Accounts
(Redefining Progress, 2002) was used to derive this figure.
Note: Totals may differ due to rounding.
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The South West's biocapacity is 1.91 gha per
person. If the same principles are applied to the
whole world, the biocapacity per person, often
referred to as the 'average earthshare', would be
1.9 gha (Redefining Progress, 2002). The South
West's biocapacity is virtually equivalent to the
average earthshare because the region has higher
than global average bioproductivity and higher
than global average population density.

Table 12:

South West resident's ecological footprint
South West's biocapacity
UK's biocapacity
The world's biocapacity (earthshare)

The ecological footprint can be compared with
biocapacity derived at either the global, national or
regional level. Comparing a South West resident's
ecological footprint (5.56 gha) with the region's
biocapacity per person (1.91 gha) indicates whether the
population is living within the means of its regional
boundaries - or not. The figures show that at a regional
level, demand for natural resources is greater than supply.
Alternatively, it is possible, and some would argue more
desirable, to compare the ecological footprint with globally
available biocapacity as an indication of whether the South
West's population is living within the environmental and
equitable means of our planet. This comparison is shown
in Table 12.

www.steppingforward.org.uk

Comparing a South West resident's
ecological footprint with regional,
national and global biocapacity,
in 2001
Global hectares
per person
5.56
1.91
1.64
1.90

If everyone on the planet
consumed as much as an
average South West resident,
3 Earths would be needed
to support current global
resource consumption.
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European Common Indicators Programme (ECIP)

The European Common Indicators Programme (ECIP) is a
monitoring initiative focused on sustainability at the local
level. A partnership of different organisations and levels
are working together, in a joint effort to find comparable
data and a better understanding of sustainability in local
communities across Europe. Ten common local
sustainability indicators were identified through a bottomup process. Used in combination with other indicators and
other evaluation methods, the European Common
Indicators can contribute to a comprehensive local or
regional monitoring strategy.

Support services are provided to participating authorities
during the testing phase: technical support (scientific
expertise, helpdesk, workshops, etc.), methodological
development, pilot activities on the ecological footprint,
good practice collection and exchange, dissemination
activities, evaluation, reporting, recommendations and
guidelines.
For further information on the ECIP programme visit
www.sustainable-cities.org or see Lewan & Simmons (2001).

Over 100 local and regional authorities have so far signed
the adoption agreement and are now testing the indicators,
and refining the monitoring initiative based on practical
experiences.

Appendix 2:

A detailed breakdown of the materials and waste
ecological footprint

This discussion is presented separately as there is
confidence in the calculation of the total 'materials
and products' ecological footprint, but the detailed
SIC breakdown is less robust, due to uncertainties
in ProdCom statistics.

What is SIC?
SIC stands for Standard Industrial Classification, which
was first introduced into the UK in 1948 classifying
business establishments and other statistical units by the
type of economic activity in which they are engaged.
This classification provides a framework for the
collection, tabulation, presentation and analysis of data
and its use promotes uniformity.
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Calculating the ecological footprint
of personal material consumption
It is possible to estimate personal material
consumption for an average South West resident
by SIC category (see Table 6). Several steps are
involved:
1. UK resource consumption data (in tonnes) - for
materials and products - is adjusted to remove double
counting (both intermediate products and materials
accounted elsewhere in the ecological footprint - food,
energy, forestry and transport).
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a. The following SIC categories were included in their
entirety: Mining of metal ores (SIC 13), Other mining and
quarrying (SIC 14), Manufacture of tobacco products (SIC
16), Manufacture of textiles (SIC 17), Manufacture of
wearing apparel; dressing and dyeing of fur (SIC 18),
Tanning and dressing of leather; manufacture of luggage,
handbags, saddlery, harness and footwear (SIC 19),
Manufacture of wood and products of wood and cord
(except furniture), articles of straw and plaiting materials
(SIC 20), Manufacture of pulp, paper and paper products
(SIC 21), Publishing, printing and reproduction of
recorded media (SIC 22), Manufacture of chemicals and
chemical products (SIC 24), Manufacture of rubber and
plastic products (SIC 25), Manufacture of other nonmetallic mineral products (SIC 26), Manufacture of basic
metals (SIC 27), Manufacture of fabricated metal
products except machinery and equipment (SIC 28),
Manufacture of machinery and equipment not elsewhere
classified (SIC 29), Manufacture of office machinery and
computers (SIC 30), Manufacture of electrical machinery
and apparatus not elsewhere classified (SIC 31),
Manufacture of radio, television and communication
equipment and apparatus (SIC 32), Manufacture of
medical, precision and optical instruments, watches and
clocks (SIC 33) and Manufacture of furniture;
manufacturing not elsewhere classified (SIC 36).
b. SIC categories Manufacturing of motor vehicles, trailers
and semi-trailers (SIC 34) and Manufacture of other
transport equipment (SIC 35) are partially included,
which illustrates that personal transport is also
accounted elsewhere in the ecological footprint.
c. SIC categories Agriculture, hunting and related service
activities (SIC 1), Forestry, logging and related service
activities (SIC 2); Fishing, operation of fish hatcheries
and fish farms; service activities incidental to fishing (SIC
5), Mining of coal and lignite; extraction of peat (SIC 10),
Extraction of crude petroleum and natural gas; service
activities incidental to oil and gas extraction excl.
surveying (SIC 11), Manufacture of food products and
beverages (SIC 15) and Manufacture of coke, refined
petroleum products and nuclear fuel (SIC 23) are
excluded, as they are accounted elsewhere in the
ecological footprint.

3. The breakdown of consumption into SIC categories 1620, 21, 24 and 25 is additionally based on the ecological
footprint data for 'tobacco', 'textiles', 'paper & pulp',
'fishing - non food' and 'rubber' contained within the UK
National Footprint Accounts2 (Redefining Progress, 2002).

4. The UK ecological footprint data, by SIC code, was
proxied to reflect the variation between UK and South
West domestic waste arisings, on a per person basis.
Household domestic waste in the South West was 2%
higher than the UK average3.

5. This figure was further calibrated, for compatibility
with the UK National Footprint Accounts (Redefining
Progress, 2002), by applying a constant across all SIC
categories. This made adjustments for any variations in
the data sources used, and any outstanding double
counting not previously captured.

Notes:
1 All SIC categories include embodied energy factors. SIC
categories 16-21, 24 and 25 additionally include
bioproductive land factors.
2 Although the vast majority of timber (by mass) is used
in construction (SIC 20), some would be used to
manufacture furniture (SIC 36). However, no data was
available to determine the split between SIC 20 and SIC 36.
Therefore, all bioproductive area associated with timber
under SIC 20 is taken into account. Data on harvested
materials, not accounted for in the tobacco or rubber
bioproductive area, was assumed to fall within SIC 17
(textiles).
3 Household waste data is the most reliable, widely
collected indicator of material consumption. Use of this as
a proxy is based on the assumption that overall personal
material consumption is proportional to the waste
produced.

2. The production, import and export tonnage results are
converted - at the aggregated two-digit SIC level - to their
corresponding ecological footprints, using energy and
bioproductive land factors extracted from the National
Footprint Accounts. This is done for consistency1
(Redefining Progress, 2002).
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Conversion tables
Energy

Data

Unit

1 GigaWatt hour (GWh) is equal to:

85.98

Tonnes of oil equivalents

3,600

Gigajoules

1 million

KiloWatt hours (KWh)

Kilo (k)

34,120

Therms (European)

Mega (M) = 1,000,000

or 106

3,412 million

British thermal units (Btu)

Giga (G) = 1,000,000,000

or 109

8,598,452,278,590

Calories

1 tonne of oil equivalent is equal to: 10,000,000

Therms (European)

41.87

Gigajoules

11,630

KWh

39,680,000

British thermal units (Btu)

Data Unit

1 kilometre (km) is equal to:

0.621

Miles

1,094

Yards

1 mile is equal to:

1,000

Metres

100

Centimetres

39.4

Inches

1.609

Kilometres

1,760

Yards

1,609

Metres

= 1000

or 103

Kilocalories

396.8

Length

1 metre (m) is equal to:

The following prefixes
are commonly used:

Weight

1 tonne (t) is equal to:

Volume

Data

Unit

1000
1 million
0.984
1.102

Kilogrammes
Grammes
Long ton
Short ton

Data Unit

1 litre (l) is equal to:

0.22
0.26

Imperial gallon (UK gal)
US gallons

1 passenger-km

one person travelling 1 km

Area

Data

Unit

1 tonne-km

one tonne travelling 1 km

1 hectare (ha) is equal to:

10,000

Square metres

Source: DTI, 2002.
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2.47

Acres

107,639

Square feet
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Abbreviations
£
°C
AEAT
BGS
BFF
C&D
C&I
CAA
CHP
CO2
CPU
CIRIA
CREM
DEFRA
DfT
DTI
EC
ECIP
ECONI
EEBPP
EfW
ESD
EST
EU
FTE
g
GDP
gha

Pound Stirling
Degrees Celsius
AEA Technology
British Geological Survey
Best Foot Forward Ltd.
Construction & Development
Commercial & Industrial
Civil Aviation Authority
Combined heat & power
Carbon dioxide
Central processing unit
Construction Industry Research & Information
Association
Consultancy & Research for Environmental Management
Department of Environment, Food & Rural Affairs
Department for Transport
Department of Trade & Industry
European Community
European Common Indicators Programme
An integrated economic information system for
the South West, University of Plymouth
Energy Efficiency Best Practice Program (now known
as Envirowise)
Energy from Waste
Energy for Sustainable Development
Energy Saving Trust
European Union
Full-time equivalent
Grammes
Gross Domestic Product
Global hectares

Glossary
Ancillary flow - A term applied to certain hidden flows. This is
the material that is removed from the natural environment
along with the economically useful material, for instance the
biomass that is removed from forests to obtain useful wood.
Apparent consumption - Production plus imports minus exports
of a product or material over a defined time period. This
equates to the consumption of that material or product within
the region being examined, and consists of additions to stock
and direct consumption.
Biofuel - A gaseous liquid or solid fuel that is rendered from raw
biological material (plants, sewage, dry waste, cane sugar or
wood pulp) through combustion or fermentation.
Carbon intensity - Carbon intensity is the ratio of CO2 emissions
to GDP.
Composting -The aerobic process by which biologically
degradable wastes are broken down to form a stable material
containing organic matter and plant nutrients.
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GVA
Gross Value Added
GJ
Gigajoules
GOSW Government Office for the South West
GWh
Gigawatt hour
ha
Hectare
HM
Her Majesty's
IEA
International Energy Agency
km
Kilometre
KWh
KiloWatt hour
l
Litre
m2
Square metre
m3
Cubic metre
Ml
Megalitre
MSW
Municipal Solid Waste
MWh
MegaWatt hour
NAEI
National Air Emissions Inventory
NFU
National Farmers Union
ODPM Office of the Deputy Prime Mnister
OFWAT Office of Water Services
ONS
Office for National Statistics
pass-km Passenger kilometre
ProdCom Products of the European Community
PV
Photovoltaics
RPG
Regional Planning Guidance
SIC
Standard Industrial Classification
SITC
Standard International Trade Classification
Sq. m. Square metre
Sq. km. Square kilometre
SWRA South West Regional Assembly
SWRDA South West Regional Development Agency
SWRRG South West Regional Research Group
t
Tonne
TCA
Total Carbon Audit
™
Trademark
UK
United Kingdom
WBCSD World Business Council for Sustainable Development
WEAF
West of England Aerospace Forum
WEEE
Waste electrical & electronic equipment

Combined heat & power (CHP) - An energy service provided by an
on site generator plant (normally with heat recovery).
Conversion factor - A co-efficient used, in this case, to convert
units to mass.
Degraded land - A composite term. Degraded land has no single
readily identifiable feature, but instead describes how one or
more of the land resources (soil, water, vegetation, rocks, air or
climate) has changed for the worse.
Direct energy -Energy consumed, as opposed to embodied or
indirect energy.
Double counting - In a resource flow analysis, double counting
can best be illustrated by using paper as an example. Paper will
go through many stages of production until it becomes the final
product we might read (a book) or use (office paper). Economic
data can track these sequential processes and report the
financial value of each stage. However, it is still the same paper,
and for resource accounting purposes this presents a risk of
double counting. For the purposes of this study, only the final
product has been counted, all intermediate products have been
removed.
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Ecological footprint analysis
Earthshare - The average amount of global resources available per
person. To calculate an earthshare, the total available land and
sea area of the planet is divided equally among the current
global population. It is estimated that the current earthshare is

Per capita - refers to per person or resident of the South West.
Personal transport - Transport carrying passengers, as opposed to
freight.
ProdCom - The European Union (EU) common basis by which

1.9 gha (Loh, 2002). If everyone lived within his or her

industrial production statistics for mining and quarrying and

earthshare, we would achieve 'one planet lifestyles'.

manufacturing (section D of the NACE Rev. 1 (Statistical

Ecological footprint - The ecological footprint is a sustainability

Classification of Economic Activities in the European

indicator which expresses the relationship between humans and

Community)) are collected throughout the European Union. The

the natural environment. The ecological footprint accounts the

ProdCom reports provide import, export and manufacturing

use of natural resources. It is a 'snapshot' measure and

sales data for 4,800 products for the whole of the UK by an

typically refers to average annual consumption.
Embodied (incorporated) - When the mass of a material becomes

eight-digit code.
Products - Materials in final processed form or created by the

incorporated with another material or materials during a

combination of two or more different materials. There are two

manufacturing process, and becomes a different material or

main types of products: Intermediate: A product that is further

product. Embodied energy in a commodity is the energy used

processed or incorporated into another product before being

(from all sources: electricity, liquid and solid fuels to provide

sold to the consumer. Final: A product that does not require

heat, light and/or power) during its entire life cycle for

further processing and can be sold in its current form to the

manufacturing, transporting, use and disposal.
Gross Domestic Product (GDP) - A measure of the total flow of

consumer.
Proxy - A method normally used to compensate for a lack of raw

goods and services produced over a specified time period. It is

data. It is an estimation derived from an existing data set using

obtained by valuing outputs of goods and services at market

a statistical modifier. For example, deriving local water

prices.

consumption data by using average per capita consumption of a

Gross Value Added (GVA) - Measures the contribution to the
economy of each individual producer, industry or sector in the

region in which the locality is part.
Recycling - The process of collecting, sorting, cleansing, treating

United Kingdom. GVA is used in the estimation of GDP, which

and reconstituting materials that would otherwise become

is a key indicator of the state of the whole economy.

waste, and returning them to the economic stream as raw

Global hectares (gha) - One global hectare is equivalent to one
hectare of biologically productive space with world average
productivity.
Hidden flow - A flow of a material that will not enter the

materials for new, reused or reconstituted products.
Resource flow analysis - A systematic methodology used for
tracking the flow of materials through a country, region, city or
organisation. The outcomes of a resource flow analysis provide

economy. Hidden flows occur at the harvesting or extraction

an opportunity for a better understanding of how and where to

stage of the material cycle, such as dead fish caught and

target activities to manage material consumption and

discarded during shellfish harvesting. The hidden material flow

minimisation (see Griffiths & Lewis, 2004 and Linstead et al.,

has two components: ancillary material flow and
excavated/disturbed flow.
Incineration - A treatment technology used to destroy waste by
controlled burning at high temperatures.
Inert - Inert waste is chemically non-reactive, non-combustible,

2003).
Resources - Energy, materials and products, water and land that
have a useful purpose to humanity either in their original form
or when embodied into a final product.
Reuse - The recovery or reapplication of a product for uses similar

non-biodegradable and non-polluting waste, for example bricks,

or identical to its original application, without manufacturing or

masonry, rubble, sand, stone and hardcore.

preparation processes that significantly alter the original

Mass balance - A study that quantifies the flow of a material or
materials in a defined situation over a period of time. The

product.
SIC (Standard Industrial Classification) - SIC was first introduced

underlying principle is the fundamental physical law that within

into the United Kingdom in 1948 for use in classifying business

a closed system the total mass is constant. There may be

establishments and other statistical units by the type of

movement of mass and transformation of mass into different

economic activity in which they are engaged. The classification

forms, but it is not created or destroyed, therefore the mass

provides a framework for the collection, tabulation,

moving into the system should equal the mass moving out of

presentation and analysis of data and its use promotes

the system.
Material - A substance or an object that can be classed as primary

uniformity.
Stock -A term used to describe products that are not discarded by

production, such as agricultural crops, fishing and mineral

a region during the study year. Examples of products that

extraction.

remain as stock could include: addition of resources to the

Overburden (excavated and/or disturbed material flow) - The
material that is moved or disturbed in order to obtain the useful
resource, or the material that is moved to create or maintain
infrastructure.
Passenger kilometre - One person travelling one kilometre.

www.steppingforward.org.uk

built environment, for example, new buildings, and durable
goods that remain in use beyond the timescale of the study
year, for example, mechanical equipment.
Wastewater - Spent or used water from a home, community, farm,
or industry that contains dissolved or suspended matter.
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Island State: An ecological footprint analysis of the Isle of Wight.
www.bestfootforward.com
Material Health: A mass balance and ecological footprint analysis
of the NHS in England and Wales. www.materialhealth.com
Northern Limits: A resource flow analysis and ecological footprint
for Northern Ireland. www.northern-limits.com
Scotland's Footprint: A resource flow and ecological footprint
analysis of Scotland. www.scotlands-footprint.com
Sharing Nature's Interest: Ecological footprints as an indicator of
sustainability. www.ecologicalfootprint.com

www.steppingforward.org.uk

Stepping Forward

Ecological footprint analysis

Project partners

Biffaward

Best Foot Forward Ltd

www.biffaward.org

www.bestfootforward.com

In December 1997, Biffa Waste Services agreed to donate landfill
tax credits to the Royal Society for Nature Conservation (RSNC) to
administer under the fund name Biffaward. Grants made from the
fund currently amount to more than £63 million, supporting many
worthwhile environmental projects.

Best Foot Forward Ltd (BFF) is a sustainability consultancy based
in Oxford, specialising in sustainability metrics, resource flow and
ecological footprint analyses. BFF have developed the EcoIndex™
and Stepwise™ methodologies, based on ecological footprint,
which can be used to calculate the environmental impact and
sustainability of a product, organisation, process, lifestyle or
region. BFF's ecological footprint of the Isle of Wight was voted
Overall Winner at the Biffaward Awards 2001, and their
Environmental Report 2002 won an ACCA UK Award for Best SME
reporter in the Environmental Reporting Category. Some other
publications include: Scotland's Footprint, Material Health (a mass
balance and ecological footprint of the NHS) and City Limits (a
resource flow and ecological footprint of Greater London, and a
Biffaward 2003 finalist in the R&D category).

South West
Regional
Development
Agency
www.southwestrda.org.uk
The South West of England Regional Development Agency (SW
RDA) was established in 1999. Its most important responsibility
is to ensure the long-term economic success of the region through
providing conditions in which businesses can thrive, and to
encourage individuals, businesses and communities in areas with
greater social and economic needs to take advantage of new
opportunities. The SWRDA is also responsible for providing
regional economic leadership by gathering and sharing best
intelligence, and promoting the South West both in the UK and
abroad.

The Rudloe
Centre for
Climate
Change
Solutions
www.rudloecentre.co.uk
A joint venture between Energy for Sustainable Development Ltd.
(ESD), the University of Bath and Alkemi Park plc., the Rudloe
Centre seeks to produce low carbon technological innovations to
mitigate climate change.

South West England Environment Trust

Energy for Sustainable
Development (ESD)

www.sweet-uk.com

www.esd.co.uk

The South West England Environmental Trust (SWEET) is a
dynamic organisation whose primary aim is to ensure that monies
made available through the Landfill Tax Credit Scheme (LTCS) are
used to the maximum benefit of all those involved. Their role is
to assist projects and sponsors to achieve sustainable waste
management and improve the social, economic and natural
environment of local communities at local, regional and national
level.

Energy for Sustainable Development Ltd (ESD) is Europe's leading
climate change and sustainable energy company with a specialist
UK staff of 45 across four regional locations, and offices in
Nairobi and Sofia. Affiliates in every European country and in
most commerce regions beyond. ESD works across the carbon
climate change market. Shaping the carbon market through
policy, market mechanism development and trading. Building low
carbon strategies for commercial and public clients and managing
its effective delivery through low carbon and sustainable energy
implementation. Helping clients to realise the new carbon market
opportunities in the UK, Europe and internationally.
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