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Summary

This article analyzes the environmental effects of resource con-
sumption at a subnational level (by Cardiff, the capital city of
Wales), using the Ecological Footprint as a measure of impact
assessment. The article begins by providing a short critique
of the Footprint methodology and the limitations of meth-
ods traditionally used to calculate national Footprint accounts.
We then describe the Footprint methodology developed by
the Stockholm Environment Institute to overcome some of
these problems and used as the basis of the Reducing Wales’
Ecological Footprint project, of which the Cardiff study has
been a part. The main portion of this article focuses on pre-
senting and discussing the Footprint results for Cardiff. The
Ecological Footprint of household consumption in Cardiff will
be presented using the international Classification of Individ-
ual Consumption According to Purpose (COICOP). Based on
the results, we found that the areas of consumption that are a
priority for Cardiff in terms of reducing resource use are food
and drink, passenger transport (car and aviation), domestic
fuel consumption, waste, and tourism. We also discuss how
these findings have been presented to the Cardiff Council.
We report on the initial reactions of policy officers to the
Footprint results and how the Council plans to use them to
influence policy decisions relating to sustainability. Finally, in the
Conclusions section, we briefly explain the value of applying
the Ecological Footprint at a subnational level and its value as
an evidence-based tool for sustainability decision making.
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Introduction

Ecological Footprint analysis was initially pi-
oneered in the early 1990s (see Wackernagel and
Rees 1996). Following its early conceptual de-
velopment, Ecological Footprinting has gained
interest amongst academics and practitioners in-
ternationally (e.g., Environment Waikato 2003;
EPA Victoria 2003; James and Desai 2003; WSP
Environmental and Natural Strategies 2003a and
2003b; NAfW 2004; NRG4SD 2004; Aall and
Norland 2005). The starting point for the Eco-
logical Footprint concept is that there is a lim-
ited amount of bioproductive land on the planet
to provide for all human resource demands. Sus-
tainable development requires that we live within
the carrying capacity of the earth, allowing our
economies to develop while still ensuring that
human needs are met.

The Ecological Footprint is an aggregated in-
dicator of demand on nature and is measured
using a standardized area unit termed a “global
hectare” (gha), which is usually expressed on a
per capita basis (gha/cap).1 The Ecological Foot-
print is derived for a defined population for one
year by estimating the area of land required to
support their resource consumption—for exam-
ple, the demands of that population in terms of
their food, travel, and energy use. This demand
on nature can be compared with the Earth’s avail-
able biocapacity, which translates into an average
of 1.8 gha/cap in 2001 (WWF 2004). Humanity
is currently using 2.2 gha/cap, which indicates
a situation of “overshoot” where nature’s capital
is being spent faster than it is being regenerated
(WWF 2004). Overshoot may permanently re-
duce the Earth’s ecological capacity.

Although the Ecological Footprint relates to
the consumption activities of a defined popu-
lation, it has many potential applications.2 For
example, the Footprint has been applied to or-
ganizations, cities, regions, and individuals. Cur-
rently no complete catalog of studies undertaken
in the United Kingdom is available; but based
on interviews with key Footprint consultants in
the United Kingdom it is estimated that between
60 and 70 Footprint studies were undertaken be-
tween 1999 and 2004. Local and regional gov-
ernments, as well as devolved governments, have
shown a strong interest in the Footprint, with

the Welsh Assembly Government having for-
mally adopted the Ecological Footprint as one of
its headline indicators for sustainability (NAfW
2004). This article analyzes the environmental
impacts of resource consumption at a subnational
level. The unit of analysis is Cardiff, the capital
city of Wales. Cardiff provides an interesting case
study because it is currently caught up in Welsh-
wide debates on the value of the Footprint, and
as a city that has been subject to recent rapid
growth, it has shown considerable interest in is-
sues surrounding resource consumption.

Although the Ecological Footprint is being
widely used and applied in the United Kingdom
and elsewhere, the concept has faced a number of
criticisms. Among the main points, critics have
argued that the Footprint does not accurately re-
flect the impact of human consumption (see Van
den Bergh and Verbruggen 1999; Lenzen and
Murray 2001; Ferng 2002); it does not allocate re-
sponsibilities for impact correctly (see Herendeen
2000; McGregor et al. 2004); and it does not
provide decision makers with a useful tool for
policy making, as there is limited understanding
of how different consumer activities relate to im-
pact (see Van den Bergh and Verbruggen 1999;
Ayres 2000; Van Kooten and Bulte 1999; Moffatt
2000; Ferng 2002). A more recent critique of the
Ecological Footprint concept can be found in an
article by McDonald and Patterson (2004, 52–
54) and a more general debate can be found in
work by Ferguson (2001) and by Van Vuuren and
Smeets (2001).

In the following sections we address some
of these issues. The focus of this article is
the value of the Ecological Footprint for de-
cision makers. Here, however, it is worth not-
ing that at its most informative level, the Foot-
print method provides valuable insights into nat-
ural resource use and an estimate of the land
area required to support a specified level of con-
sumption. As the Ecological Footprint aggregates
the impacts of different consumption activities
into a single measure, it also offers policy mak-
ers the ability to clearly identify and compare
the environmental impact of different activi-
ties such as transport, waste production, and en-
ergy use. More promising still, the Footprint pro-
vides the potential for policy makers to prioritize
their actions in a more informed and integrated
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manner. Policy makers can thus potentially
measure the effectiveness of policies for pursu-
ing sustainable development. One reason that
the Ecological Footprint may be helpful to policy
makers is its communicative power. The Foot-
print personalizes sustainability by assessing the
impact of consumption from a consumer perspec-
tive (i.e., it takes into account the impact of res-
idents within a defined boundary rather than the
industries in a particular locality). It can there-
fore be a useful tool by which to communicate
to people and to help them appreciate the link
between their local (consumption) activities and
global environmental impacts.

The Decision to Measure
Cardiff ’s Ecological Footprint

As part of the Reducing Wales’ Ecological
Footprint project (see Barrett et al. 2005), an Eco-
logical Footprint study was undertaken of Cardiff,
the capital city of Wales (see Collins et al. 2005).
Between January 2003 and January 2005, a part-
nership including the BRASS Research Cen-
tre at Cardiff University,3 Cardiff Council, and
Stockholm Environment Institute (SEI), and the
World Wildlife Fund Cymru undertook a col-
laborative project to measure Cardiff’s Ecological
Footprint. Cardiff Council had specific reasons
for wanting to undertake a Footprint study. First,
the Council’s local sustainability strategy and
community strategy endorsed the Footprint and
the Council wanted to mainstream the project
and its outcomes into existing policy. Second,
policy officers wanted a clearer picture of the scale
of the environmental challenge that the city faces
if it is to become more sustainable. The Footprint
study would provide an initial benchmark for
the city, and future Footprinting exercises could
then be used to track the Council’s performance.
Third, the Footprint would provide the Council
with a resonant tool and metaphor from which
to promote awareness of sustainable consumption
and lifestyles. Finally, data developed within the
project and the overall Footprint results would
provide policy officers with additional evidence
from which to inform debate and policy develop-
ment within the Council. More specifically, the
team of sustainability officers within the Coun-
cil hoped that the Footprint study could answer

the following questions: What is Cardiff’s Ecolog-
ical Footprint per capita? What is the Footprint
made up of? What are the most significant areas
of resource use within the city? Is the Council
prioritizing the right areas to reduce the city’s
Footprint? Are the Council’s current policies suf-
ficient to move the city towards more sustainable
consumption? How can the data derived from the
Footprint study be used to inform policy, manage
resources more sustainably, and raise awareness
of sustainable lifestyles?

To provide credible answers to these ques-
tions, two types of methodological innovation
were required. First, the processes of data col-
lection and analysis needed to be as transparent
as possible and engage with key council officers
to ensure as far as possible that they regarded
the Footprint results as legitimate. (This process
is explained fully in a report by Collins et al.
2005.) Second, the calculation of the Ecological
Footprint needed to be sensitive to local circum-
stances. This point is discussed below.

Traditionally, national Ecological Footprints
(the “national footprint accounts”) have been
calculated based on a country’s domestic pro-
duction and its imports and exports of primary
materials and secondary products,4 together with
an estimate of the embodied energy of secondary
products (Monfreda et al. 2004). But this method
does not assign the resource flows accurately to
final consumption categories, because it omits
all mutual interrelationships between product
sectors and excludes the environmental effects
of tertiary products (e.g., services). To address
these issues, researchers based at SEI have devel-
oped a methodology that allows intermediate re-
source flows to be assigned to final consumption,
thereby adding significant strength to the Eco-
logical Footprint calculation (see Barrett et al.
2005; Wiedmann et al. 2006).

The method developed by SEI takes the ex-
isting National Footprint Account provided by
the Global Footprint Network (GFN 2004) as a
starting point. The total Footprint of the United
Kingdom is then disaggregated by economic sec-
tor and reallocated to final demand using input-
output analysis based on economic supply and use
tables. The breakdown of final demand categories
includes detailed household consumption activi-
ties according to the international Classification
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of Individual Consumption According to Pur-
pose (COICOP) classification system and a de-
tailed breakdown of capital investment. With
this method it is possible to calculate Footprints
for subnational geographical areas (e.g., Cardiff)
or socioeconomic groups, while ensuring full
comparability of results with the National Foot-
print Account data. The method can be applied
to every country for which a National Footprint
Account exists and for which appropriate eco-
nomic and environmental accounts are available.
A detailed description of this method is published
in work by Wiedmann and colleagues (2006)
and addresses issues including the accounting of
capital investment and the embedded impacts
throughout all consumption categories, as well
as limitations and assumptions inherent in the
method.

The methodological approach to Footprint-
ing that we have described above is also designed
to capture resource use and environmental im-
pacts that residents generate via their direct con-
sumption, and has a number of distinct advan-
tages for policy makers. First, the method uses
standardized, official, and annual statistics; this
increases its robustness and reliability as an in-
dicator. It also encourages the development of
comparative (national and international) stud-
ies that can promote methodological innovation
because of their comparability. Second, using lo-
calized and detailed household expenditure data,
Footprints can be generated at regional and lo-
cal levels. The method has been successfully used
to calculate the Footprint of the United King-
dom, Wales, and Cardiff (see Barrett et al. 2005;
Collins et al. 2005). Finally, by allocating the
Footprint to final demand categories, the method
emphasizes consumer responsibilities, which in
turn are valuable in developing policy scenarios.

The calculation of Cardiff’s Ecological Foot-
print is based on household expenditure on
goods and services (using the COICOP cate-
gories) by socio-economic breakdown using the
A Classification Of Residential Neighbourhoods
(ACORN) groupings for the subnational area. In
the United Kingdom, COICOP data are avail-
able from the UK Office for National Statistics
(ONS 2003). COICOP divides household expen-
diture into twelve categories, for example, “food
and nonalcoholic beverages,” “transport,” and

“health.” Each of these top-level categories can
be further subdivided. ACORN profile data are
available from CACI (a UK marketing data com-
pany) for 1.7 million postcode areas in the United
Kingdom, within which there are 55 neighbor-
hood categories referred to as ACORN “types.”5

The data range from ACORN group 1 (wealthy
achievers, suburban areas), type 1 (wealthy sub-
urbs, large detached houses) to ACORN group
17 (people in multiethnic, low-income areas),
type 54 (multiethnic, high unemployment, over-
crowding). Type 55 is “unclassified.”

Multiplying the total populations of different
socioeconomic groups in Cardiff (i.e., ACORN
types) by their typical expenditure for each
COICOP category results in a total final expen-
diture of households in Cardiff. This consump-
tion pattern is typical for Cardiff residents and
can hence be used to calculate a characteristic
Ecological Footprint of an average Cardiff resi-
dent using the total Footprint multipliers derived
from national input-output analysis.

Figure 1 illustrates the methodology on which
the Cardiff Footprint calculations were based.
The “top-down” approach depicts the stages that
are used to model local consumption by using lo-
calized and detailed household expenditure data
and input-output multipliers. In the “bottom-up”
approach, locally specific data—if available—can
be used to replace the top-down modeled data.
For a more detailed description of the methodol-
ogy see the work by Barrett and colleagues (2005)
and Wiedmann and colleagues (2006).

Ecological Footprint of Cardiff,
the Capital City of Wales

Cardiff is a major European city and in 2001,
the year that the Footprint was calculated, the
city had 307,300 residents, 10% of the total pop-
ulation of Wales (2.9 million) (ONS 2001). As
the capital city of Wales, Cardiff is also the center
for economic growth in the Southeast Wales sub-
region but also increasingly in Wales as a whole.
Over the last decade Cardiff has enjoyed signif-
icant growth, including the development of re-
tail, housing, and leisure in its suburbs and the
redevelopment of its Bay area. The city has a
thriving retail sector and is one of the most con-
sistently successful retail locations in the United
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Figure 1 Outline of method used to calculate the Ecological Footprint of Cardiff as a local authority area
in the United Kingdom in the year 2001 (adapted from Barrett et al. 2005). COICOP = the international
Classification of Individual Consumption According to Purpose; ACORN = A Classification Of Residential
Neighbourhoods.

Kingdom. Cardiff has also become an increas-
ingly prosperous city, with total employment in-
creasing from 149,000 in 1991 to 173,200 in
2001 (Cardiff County Council 2002a). Follow-
ing the decline of the city’s heavy industry in the
later part of the 20th century, the public, ser-
vice, and finance sectors now dominate Cardiff’s
economy, with just 10.3% of the total workforce
being employed in manufacturing. Major events
such as the 1999 Rugby World Cup, FA Cup

Final, Worthington Cup, and Wales Rally GB
(formerly Network Q Rally) have raised the pro-
file of the city internationally, with over 10.6
million tourists visiting Cardiff in 2001 (Cardiff
County Council 2002b).

The overall Ecological Footprint for Cardiff
was 1.72 million gha in 2001—the year for which
the most recent household expenditure data were
available at a subnational level. Cardiff’s Foot-
print is equivalent to 82% of the total area of
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Capital
investment(c)

and other(d)
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Government(e)
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Food and drink(a)

23%

Travel(b)

18%

Energy
17%

Housing
3%
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12%
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5%
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2%

Figure 2 Major components of Cardiff ’s Ecological Footprint: (a) includes catering services; (b) includes
transport services and air travel; (c) capital investment or gross fixed capital formation (GFCF) relates
principally to investment in tangible fixed assets such as plant and machinery, transport equipment, dwellings,
and other buildings and structures; (d) includes nonprofit institutions serving households, valuables, changes
in inventories, and overseas tourists in the United Kingdom; (e) includes central and local government. The
Footprint calculations assume shared responsibility for resource use by government, that is, equal values for
the United Kingdom, Wales, or Cardiff. “Holiday Activities” refers to vacationing activities.

Wales (2.1 million hectares). On a per capita
basis, the Ecological Footprint of an average
Cardiff resident is 5.59 global hectares, and is
greater than the Footprint of an average UK or
Welsh resident (5.35 gha/cap and 5.25 gha/cap
respectively). The magnitude of these figures
shows that the level of consumption by Cardiff
residents is currently inequitable, as they are us-
ing resources more than three times the average
“earthshare” of 1.8 gha/cap. In terms of equity,
Cardiff’s residents would need to reduce their
ecological demand by 68% to reach the average
earthshare.

In figure 2 and table 1, we show respectively
how the relative sizes of the different components
in the Footprint and its total size are inextricably
linked to the lifestyles of Cardiff residents. Figure
2 illustrates that almost one-fourth of the Cardiff
Footprint is made up of the consumption of food
and drink, and that together with three other
components—travel, energy, and consumables—

this contributes 70% of the total Footprint. That
four factors can so dominate the Cardiff Foot-
print is indicative of how contemporary patterns
of consumption have major implications for re-
source use.

From an ecological perspective, figure 2 poses
major challenges to the long-term sustainability
of the Cardiff lifestyle. The results suggest that
fundamental changes need to be made to con-
sumption practices if the size of the Footprint is to
be reduced. Is it possible, for instance, to shrink
the relative size of the food and drink compo-
nent? To simply replace energy-inefficient prod-
ucts in the kitchen with more efficient ones is,
at best, likely to slow the rate of growth in the
food Footprint. Decoupling consumption and re-
source use will, on the Footprint results, require
a more fundamental change to social practices,
for example, in relation to the type, preparation,
and use of foods by manufacturers and in the
home.

14 Journal of Industrial Ecology



R E S E A R C H A N D A N A LYS I S

Table 1 Ecological Footprint (EF) for Cardiff, Wales, and the United Kingdom in 2001, broken down by
COICOP category for household consumption (all numbers in global hectares per capita, gha/cap)a

COICOP EF of Cardiff EF of Wales EF of United Kingdom
number Consumption category gha/cap gha/cap gha/cap

Household consumption

Food and drink
01.1 Food 0.759 0.748 0.771
01.2 Nonalcoholic beverages 0.050 0.048 0.050
02.1 Alcoholic beverages 0.090 0.083 0.078
11.1 Catering services 0.431 0.411 0.439

Subtotal food and drink 1.33 1.29 1.34

Energy
Domestic fuel consumption 0.57 0.512 0.546

04.5 Electricity and gas distribution 0.42 0.405 0.358
Subtotal energy 0.99 0.92 0.90

Travel
Private transport (fuel) 0.285 0.276 0.287

07.1 Purchase of vehicles 0.125 0.109 0.116
07.2 Operation of

personal transport equipment 0.150 0.130 0.103
07.3 Transport services 0.091 0.066 0.092

Aviation 0.336 0.198 0.124
Subtotal travel 0.99 0.78 0.72

Infrastructure (housing)
04.1 Actual rentals for housing 0.032 0.034 0.033
04.2 Imputed rentals for housing 0.072 0.076 0.075
04.3 Maintenance and

repair of the dwelling 0.054 0.057 0.067
Subtotal infrastructure 0.16 0.17 0.18

Consumables and durables
Consumables

02.2 Tobacco 0.024 0.024 0.024
09.5 Newspapers, books, and stationery 0.027 0.026 0.029
12.1 Personal care 0.024 0.023 0.028

Durables
03.1 Clothing 0.023 0.022 0.029
03.2 Footwear 0.011 0.010 0.012
05.1 Furniture, furnishings, carpets,

and other floor coverings 0.049 0.049 0.057
05.2 Household textiles 0.012 0.013 0.013
05.3 Household appliances 0.091 0.095 0.115
05.4 Glassware, tableware,

and household utensils 0.007 0.007 0.011
05.5 Tools and equipment for

house and garden 0.019 0.019 0.017
05.6 Goods and services for routine

household maintenance 0.008 0.008 0.009
06.1 Medical products, appliances,

and equipment 0.008 0.008 0.010
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Table 1 Continued

COICOP EF of Cardiff EF of Wales EF of United Kingdom
number Consumption category gha/cap gha/cap gha/cap

08.2 Telephone and telefax equipment 0.0002 0.0002 0.0005
09.1 Audiovisual, photo, and information

processing equipment 0.076 0.072 0.069
09.2 Other major durables for

recreation and culture 0.010 0.012 0.020
09.3 Other recreational items

and equipment 0.200 0.200 0.187
12.3 Personal effects n.e.c.b 0.083 0.080 0.123

Subtotal consumables
and durables 0.67 0.67 0.75

Services
04.4 Water supply and

miscellaneous dwelling services 0.024 0.021 0.018
06.2 Outpatient services 0.003 0.002 0.006
06.3 Hospital services 0.004 0.004 0.004
08.1 Postal services 0.001 0.001 0.002
08.3 Telephone and telefax services 0.019 0.018 0.023
09.4 Recreational and cultural services 0.042 0.042 0.043
10.0 Education 0.017 0.013 0.026
11.2 Accommodation services 0.055 0.053 0.071
12.4 Social protection 0.017 0.017 0.025
12.5 Insurance 0.038 0.037 0.046
12.6 Financial services n.e.c. 0.019 0.018 0.033
12.7 Other services n.e.c. 0.017 0.017 0.022

Subtotal services 0.26 0.24 0.32

Holiday activitiesc

Residents’ holidays abroad 0.103 0.101 0.122

Nonhousehold consumption

Capital investmentd

Gross fixed capital formation 0.744 0.744 0.744
Governmente

Central government 0.241 0.241 0.241
Local government 0.167 0.167 0.167
Subtotal government 0.41 0.41 0.41

Credits for recycling −0.030 −0.027 −0.108
Other f −0.031 −0.031 −0.031
Total Ecological Footprint (gha/cap) 5.59 5.25 5.35

a For more detailed results see Barrett and colleagues (2005) and Collins and colleagues (2005). One hectare (ha) =
104 square meters (m2, SI) ≈ 2.47 acres.
b N.e.c. = Not elsewhere classified.
c “Holiday activities” refers to vacationing activities.
d Capital investment or gross fixed capital formation (GFCF) relates principally to investment in tangible fixed assets
such as plant and machinery, transport equipment, and dwellings and other buildings and structures.
e The Footprint calculations have assumed shared responsibility; therefore the Footprint per capita is the same for the
United Kingdom, Wales, and Cardiff.
f Other includes nonprofit institutions serving households, valuables, changes in inventories, and overseas tourists in
the United Kingdom; overseas tourists result in an overall Negative Footprint in Cardiff, Wales, and the UK for this
category. This is because these impacts are included in the Footprint of the visitors’ country of origin.
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Because consumption is embedded deep
within current social practices and institutional
structures, the Footprint results provide a chal-
lenge to the way in which Cardiff residents live
their lives. Indications of the scale of resource
use and how different components make up
the Footprint result are contained in table 1. The
results are classified by COICOP final demand
categories to aid comparison with other work on
resource use. What both table 1 and figure 2 also
suggest, however, is that it is not simply that resi-
dents must change their behavior if the Footprint
is to be minimized. Rather, the structures of pro-
vision of goods and services need to be radically
reshaped to reduce the scale of resource use and
thus the size of the Footprint.

The results in table 1 show that food and drink
consumption is the largest single category, with
a Footprint of 1.33 gha/cap, and is responsible
for almost one-fourth of Cardiff’s total Ecologi-
cal Footprint. Cardiff’s per capita Footprint figure
for food and drink is larger than that for Wales
and similar to that for the United Kingdom (see
table 1). The reason that this figure is so large
relates to the scale, type, and pattern of food and
drink consumption. Consumption at home ac-
counted for 68% of the Footprint figure for food
and drink. For instance, much of the food will
be grown or raised in an energy-intensive man-
ner and then manufactured or processed, which
in turn requires substantial amounts of energy. A
further reason that the food and drink Footprint
figure is so high is that residents are also consum-
ing large amounts of food and drink outside the
home. Catering services accounted for almost one-
third of the Footprint figure for food and drink.
This includes food that is intensively produced
and prepared and then eaten in restaurants, fast
food outlets, and canteens. These activities cu-
mulatively can involve relatively large amounts
of energy and land use and result in a high Foot-
print score.

Travel and energy consumption each have a
Footprint of 0.99 gha/cap and are each responsi-
ble for nearly one-fifth of Cardiff’s total Footprint.
Cardiff’s per capita Footprint figure for transport
is significantly larger than those for Wales and the
United Kingdom, 0.78 and 0.72 gha/cap, respec-
tively. The size of Cardiff’s passenger transport
Footprint is surprising, as it has a relatively com-

pact city center containing key retail and civic
amenities. Good surface rail and bus networks
also exist. Undermining these positive features,
though, has been the development of dispersed
neighborhoods and of retail and leisure amenities
on the fringe of the city, which tend not to be
well-linked to public transport, and so encourage
increased car travel. The Footprint results show
that Cardiff residents place a heavy reliance on
private modes of travel. Travel by private trans-
port includes fuel, the purchase of vehicles, and
the operation of vehicles, and together these are
responsible for 57% of the total travel Footprint.
Fuel alone accounted for almost 30% of the total
transport Footprint figure. In comparison, pub-
lic transport services accounted for only 9.2% of
the transport Footprint figure. Another signifi-
cant factor contributing to the size of Cardiff’s
transport Footprint is its residents’ air travel. Avi-
ation does have a large ecological impact and is
responsible for 34% of the residents’ travel Foot-
print (0.34 gha/cap). This number is much higher
than those for Wales and the United Kingdom
(see table 1). The close proximity of two interna-
tional airports (Cardiff and Bristol) that both op-
erate budget airlines means that Cardiff residents
are taking advantage of air travel. This increase
in holidays (vacationing) abroad is reflected not
only in the aviation Footprint result but also in
the Footprint for Cardiff residents’ holidays abroad
(0.103 gha/cap), though the figure excludes the
impact of travel to the holiday destination. As
the city’s affluence continues to grow, it is likely
that the Cardiff Footprint will increase in these
specific areas.

Cardiff’s domestic fuel consumption ac-
counted for 58% of the Footprint for domestic
energy use (0.57 gha/cap). The other 42% is
due to the consumption of electricity and the
distribution of natural gas (0.42 gha/cap). Both
figures are higher than the respective numbers
for Wales and the United Kingdom. Cardiff’s in-
crease in young and affluent professionals and
the rise in the development of single-occupancy
and executive-type dwellings may provide a pos-
sible explanation as to why Cardiff has a rel-
atively large Footprint for domestic fuel con-
sumption. These residents tend to have high
levels of disposable income and are more likely
to purchase and use household electrical items

Collins et al., The Ecological Footprint of Cardiff 17
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and to heat/air condition their homes all year
round.

Residents’ consumption of consumables and
durables has an ecological impact of 0.64 gha/cap,
equivalent to more than one-fifth of the residents’
total Footprint. This Footprint figure is the same
as for Wales but lower than that of the United
Kingdom. On closer examination, though, the
results also provide indications of the environ-
mental impacts associated with the increasingly
affluent lifestyles of those who live in Cardiff.
Residents’ consumption of other recreational items
and equipment is the largest single subcategory
and is responsible for more than one-third of
Cardiff’s Footprint for consumables and durables.
This COICOP subcategory includes equipment
and items for sports, games, hobbies, camping,
outdoor recreation, gardening, and also pet prod-
ucts and veterinary services. This Footprint fig-
ure may be a reflection of the increasing num-
ber of households in Cardiff with high levels of
disposable incomes, which may be more likely
to purchase high-cost items and equipment for
recreation and outdoor activities.

Audiovisual equipment, household appliances,
and personal effects n.e.c., when combined, are
responsible for more than a fourth of the con-
sumables and durables Footprint. The COICOP
category “audio, visual equipment” includes pho-
tographic, media, and information processing
equipment and its repair. Household appliances in-
cludes all major and small household appliances
(e.g., refrigerators, freezers, microwaves, ovens,
washing machines, toasters, teakettles) and their
repair. Personal effects n.e.c. includes jewelry,
watches, and personal items such as suitcases,
handbags, and wallets. Again, this figure may be a
reflection of the increasing number of households
with high levels of disposable income, which will
purchase and use more of these items per house-
hold and replace them on a more frequent basis.

Finally, of the other consumption categories,
gross fixed capital formation (capital investment)
has the largest Ecological Footprint, with an im-
pact of 0.74 gha/capita. Gross fixed capital forma-
tion relates principally to investment in tangible
fixed assets such as plant and machinery, trans-
port equipment, dwellings, and other buildings
and structures. The Footprint figure for Cardiff
is the same as for Wales and the United King-

dom, as it is assumed within the Ecological Foot-
print model that residents have equal respon-
sibility for such shared investments. Although
on the grounds of equity it may make sense to
apportion investments in physical infrastructure
among all citizens, in terms of consumption prac-
tices it does appear anomalous when applied to
a capital city like Cardiff. By European standards
Cardiff is a small city, but because it is a capital
city, it will be overendowed with the infrastruc-
ture of a capital—everything from administrative
buildings to cultural assets such as museums and
galleries. This will inevitably skew the consump-
tion opportunities, and thus practices, of the city’s
residents.

Waste Satellite Account

The Ecological Footprint for waste is not in-
cluded in the “standardized” Footprint calcula-
tions but instead is treated as a satellite account.
The reason for this is that the impacts of house-
hold consumption can only be counted once, ei-
ther as inputs, when products are bought or con-
sumed, or as outputs, when these products are
discarded. Because the Footprint methodology
used here considers the environmental impacts
of consumables, double counting would occur if
the impact of waste from these consumables were
included in the final result. Nevertheless, both in
terms of their value for policy makers and for com-
municating to citizens the environmental impact
of resource use, it is very important to calculate
this satellite account.

The Footprint figure for waste only provides
a partial picture of the impact of waste, because
it refers only to household waste, and excludes
other waste such as construction, demolition, and
commercial waste. Cardiff’s waste has a Foot-
print result of 0.81 gha/cap, 17% larger than
that for Wales and the United Kingdom. Cred-
its for recycling produces a negative Footprint of
-0.03 gha/cap as recycled materials reenter the
economy (see table 1). These results show that
Cardiff residents are wasteful and that as of 2001
only a low level of recycling was taking place.
Table 1 provides some indication as to sources
and composition of residents’ household waste:
food consumed at home and in catering services,
newspapers, books and stationery, personal care
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Table 2 Ecological Footprint results for Cardiff tourists

Component areas Ecological Footprint [gha/tourist]

Catering and accommodation services 4.90
Other services 0.31
Clothing 0.16
Other products 2.50
Transport services (United Kingdom only) 0.63
Total (excluding travel to the United Kingdom) 8.50
Transport (to the United Kingdom) 0.17
Total (including travel to the United Kingdom) 8.67

Note: gha/tourist = “global hectares” per tourist; 1 ha = 2.47 acres.

items, clothing, footwear, furniture, furnishings, car-
pets and other floor coverings, and household textiles.

Tourism also takes the form of a satellite ac-
count and can be calculated using two differ-
ent methods: top-down and bottom-up. The top-
down approach uses modeled expenditure data;
the bottom-up approach uses locally specific data.
The top-down approach enables the Ecologi-
cal Footprint to be calculated using expenditure
data for overseas tourists in the United King-
dom. These data include all tourist activities with
monetary transactions and can be found under
“Non-residential household expenditure in
United Kingdom” in the COICOP breakdown of
final household consumption (Mahanjan 2003).
We aggregate the data into five main categories
of tourist expenditure: catering and accommoda-
tion services, clothing, other products, transport
services (United Kingdom), and other services. In
the top-down approach for Cardiff, two key as-
sumptions are that overseas and domestic tourists
in Cardiff have the same expenditure, and there-
fore the same consumption pattern. Based on
these expenditure data, the Ecological Footprint
of Cardiff’s tourists was calculated as 280,000 gha
in total or 8.5 gha per tourist (see table 2).

Although the top-down approach is useful in
providing an indication of tourists’ impact during
their stay in Cardiff, it does not account for “over-
seas” tourist travel to the United Kingdom. This
was calculated using the bottom-up approach, as
Cardiff-specific data on overseas tourist travel to
the United Kingdom were available from a 2001
Cardiff Visitors Survey. Using the bottom-up ap-
proach, visitors’ air travel to the United King-
dom created an additional Footprint of 5,536

global hectares. This is equivalent to 0.17 gha
per tourist. For the purposes of reporting the Eco-
logical Footprint, this figure is expressed as an
average per tourist, as the impact of air travel
has been shared between Cardiff’s overseas and
domestic visitors. When added to the total top-
down Footprint figure, the Ecological Footprint
for all Cardiff tourists is 286,000 global hectares,
or 8.67 gha/tourist. This suggests that the im-
pact of a Cardiff tourist’s consumption activities
is considerably higher than that of a Cardiff res-
ident (5.59 gha/cap), and is equivalent to 17%
of the total Footprint for Cardiff residents in the
same year (1.7 million global hectares). Table 2
shows the overall Footprint figure for tourists,
combining both approaches, and the breakdown
by activity. Tourist consumption of catering and
accommodation services and other products have
the largest ecological impact and together ac-
count for 85% of the overall tourist Footprint.
Tourist total travel was responsible for almost
10% of the tourist Footprint figure.

Tourism is an important part of Cardiff’s de-
velopment strategy. The city offers a number of
tourist products relating to culture, sport, and
leisure. These results draw attention to the en-
vironmental pressures that are attributable to
Cardiff’s promoting itself as a tourist destination.

In the presentation of the Ecological Footprint
results for Cardiff, a set of priorities has emerged.
The “big hitters” ecologically for Cardiff’s resi-
dents are consumption of food and drink; passen-
ger transport, particularly in relation to air and
car travel; domestic fuel consumption; and waste.
Tourism is also a priority area, as tourists have a
large impact in areas where Cardiff’s Footprint is

Collins et al., The Ecological Footprint of Cardiff 19



R E S E A R C H A N D A N A LYS I S

already under considerable pressure, namely food,
transport, and waste. For these activities and oth-
ers as well, this study shows that development
trends in the city are exacerbating the problem
of a large Footprint.

Responses to Cardiff ’s
Ecological Footprint Results

From an academic and policy perspective it
is important to be able to assess the rigor of the
Footprint as a tool and how it may work alongside
or compete with other organizational decision-
making tools to assess environmental or sustain-
ability impacts. For example, environmental or
sustainability appraisal tools require profession-
als to make judgments about the impacts of a
policy, program, or plan, on the environment.
By way of contrast, the Ecological Footprint has
the potential to provide environmental data in a
user-friendly form so that decision makers could,
if they wished, claim to make more “objective” or
“informed” judgments.

During the Cardiff Footprint study, the Coun-
cil was kept informed of progress made on data
collection and given the opportunity to ask ques-
tions as to how the Footprint findings would re-
late to policy. The approach used to collect data
for the Cardiff project has been significantly dif-
ferent from that which has been used to construct
Ecological Footprints for local and regional gov-
ernments elsewhere in the United Kingdom, as
it has involved a continuous process of checking
the quality of data used in the Footprint calcu-
lations. This has required researchers at Cardiff
University to work closely with officers when in-
terpreting local data and considering its appro-
priateness and use in the Footprint calculation.
Although this aspect of the Cardiff study has been
extremely resource-intensive and required a great
deal of investment by the three partners involved,
it has assisted in ensuring that the Footprint cal-
culation is as accurate as possible and has raised
the credibility of the whole process within the
Council.

Considerable effort was also devoted to devel-
oping with Council staff the outlines of policy
scenario options. The work remains at a pre-
liminary stage but does illustrate the potential
of the Footprint to provide policy-relevant envi-

ronmental information. The scenario results were
presented and discussed in a series of workshops
conducted during the summer of 2004. The aim
of the workshops was threefold. First, to present
preliminary Footprint results and check the ap-
propriateness of any assumptions made in the
calculations. Second, to encourage policy offi-
cers to think differently as to how they could
address issues relating to sustainability in their
area of work. Third, to see how different policy
areas interrelate—for example, food, energy, and
waste and consider whether current targets are
ineffective or failing to address the most signifi-
cant issues. The workshops also had the potential
to help formulate targets based on the best avail-
able evidence in areas where Council policy is
poor—for example, climate change, energy and
food, and what direction policy needs to take
to achieve a reduction in the Cardiff Ecological
Footprint.

The study has provided policy officers for the
first time with evidence on the ecological im-
pact of residents’ consumption and the environ-
mental implications of various policies and pol-
icy options. In some policy areas, especially where
there are already existing models and worldviews,
professionals have reacted with, at best, caution
to the findings. In other policy areas different
responses can be envisaged. Where professional
groups have been weak or under threat, the Foot-
print results could be more enthusiastically em-
braced and used to bolster positions within the
Council.

The Ecological Footprint results will enable
the Council to think in a more integrated way as
it shows that at present the activities of one part of
the organization are putting costs on to another.
For example, promoting Cardiff as an events city
is positive from an economic perspective but by
following resource use, the Footprint study has
clearly shown that the Council will have to pay
for the collection and disposal of waste. These
costs did not appear to have been taken into ac-
count in event planning or tourism promotion.
The Footprint results have also highlighted issues
surrounding planning decisions being made on
proposed developments and whether long-term
ecological costs were being considered. Take for
example, the development of flats on Brownfield
sites and whether residents would have access to
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public transport or have adequate facilities for
recycling waste. Within the Council, staff and
elected members have also recognized the value
of the Footprint as an aid to decision making
on sustainability issues and have gone so far as
to make suggestions for further areas of research
including commuting, schools, and food procure-
ment.

Conclusions

In presenting an overview of the Footprint re-
sults for Cardiff, this article has identified a num-
ber of key themes. An agenda or set of priorities
is beginning to emerge within the City Coun-
cil. The biggest ecological impacts are from con-
sumption of food and drink, passenger transport,
energy use, and production of municipal waste.
The relative significance of these items and their
Footprint figure is in large part a reflection of
two factors. One is the lifestyle of the city’s resi-
dents. For instance, the food and drink that resi-
dents consume and how they are consumed con-
tribute to a large Ecological Footprint. Similarly,
Cardiff’s residents take advantage of the oppor-
tunities for air travel and this also contributes to
a large Ecological Footprint.

But lifestyles and the consumption decisions
that go with them are rooted in social practices.
Consumption “choices” are mediated through
production. As Dale Southerton and his col-
leagues have argued:

processes of consuming are configured by
many aspects of production which have a
structuring effect on what goods and services
are provisioned, how those goods and services
shape the consumption of related products,
and how objects are used. (Southerton et al.
2004, 7)

Any policy prescriptions, therefore, cannot sim-
ply focus on trying to modify consumers’ behav-
ior. Moreover, although the Footprint highlights
inequities in consumption between the devel-
oped and less-developed world, it should be re-
membered that the results reported here are based
on an average Cardiff resident and that there
will be very large variations in the opportunities
for and experiences of consumption by residents
across the city.

A further structural point to be borne in mind
is that the Footprint of the city is exacerbated by
the way in which it is organized and has devel-
oped. Although Cardiff appears to be compact be-
cause of the design of its city center, large neigh-
borhoods have developed on the urban fringes,
and “outside of town” retail and leisure facili-
ties encourage car use. The development of the
city in this way is typical of a number of other
cities in the United Kingdom, and throughout
Europe and North America. As Cardiff contin-
ues to grow and develop, it will face difficulties in
maintaining its Ecological Footprint at the 2001
level (5.59 gha/cap). Reducing residents’ levels
of consumption and therefore Footprint toward a
more equitable level will prove to be even more
of a challenge.

The novelty of the Footprint methodology
used in the Cardiff study is that comparable Eco-
logical Footprints can be calculated on a sub-
national level and for different socioeconomic
groups. Previously it has not been possible to
compare the Ecological Footprints of a city, a
region, or a devolved country and a nation (e.g.,
Cardiff, Wales, and the United Kingdom). The
use of economic input-output analysis, the detail
of disaggregation by consumption category, and
the expanded use of household expenditure data
all extend the potential for applications of the
Ecological Footprint concept and help to inform
scenarios, policies, and strategies on sustainable
consumption.

For Cardiff, the results from this study have
demonstrated that the Ecological Footprint is a
useful tool by which the Council and other orga-
nizations can consider the longer-term and global
impacts of the city’s growth and development.
The Footprint allows the identification of areas of
priority for policy and can help officers and local
politicians to contribute to more informed de-
bates about a vision of a sustainable Cardiff. Even
so, interest in the Footprint results is variable,
in part depending upon calculations of whether
particular interests will be furthered or stifled by
promoting the Footprint. For example, in novel
policy areas for the Council, such as food or cli-
mate change, some officers have been keen to
utilize the results of the Footprint and champion
it as a tool as a way of bolstering their position
and the credibility of the Footprint within the
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organization. Meanwhile, other officers have
felt that the Footprint results may challenge
long-held policy objectives or favored policy-
evaluation tools and have sought to dismiss or
discredit the findings. The debates that the Foot-
print process has provoked have subjected the
methodology to considerable scrutiny.

As officers within the Council have become
more confident in the robustness of the Ecolog-
ical Footprint as a tool and the legitimacy of its
data, they have been keen to engage in evalua-
tions of different policy options. Here the Foot-
print provides an innovative perspective on envi-
ronmental pressures and is able to communicate
them to officers in a readily understandable form.
On its own, though, the Ecological Footprint will
not change decisions within the Council (or any
other organization). Economic factors continue
to dominate and the interpretation of the Foot-
print results or the development of alternative
developmental perspectives based on the Foot-
print currently remains within the shadow of a
pro-growth agenda.
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Notes

1. One hectare (ha) = 104 square meters (m2, SI) ≈
2.47 acres.

2. Editor’s note: For more on the uses of ecological
footprint in industrial ecology, see work by Van der
Voet (2000), York and colleagues (2005), and Frey
and colleagues (2006).

3. BRASS is the Research Centre for Business Re-
lationships Accountability, Sustainability and So-
ciety which was established by the Economic and
Social Research Council (ESRC) in October 2001.
See <http://www.brass.cf.ac.uk>.

4. Primary materials are those that are unprocessed
and can be used directly with minimal alteration or
processed into a secondary product. Examples in-
clude raw fruit, vegetables, and forage for livestock.
Secondary products are goods derived from primary
products. Examples include meat and milk.

5. ACORN profiles by postcode can be viewed on the
Internet at <www.upmystreet.com>.
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