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ABSTRACT The concept of the Ecological Footprint has become a popular and
increasingly used approach in environmental policy and planning, for western
cities in particular. The concept is useful not least as a metaphor that effectively
communicates the message that environmental impacts extend beyond the built
area of cities. However, the use of Ecological Footprint analysis as a measuring tool
is problematic, particularly when it is used as a tool for comparisons between
jurisdictions. This paper sets out the benefits of the concept, indicates its history
and use, and offers a sympathetic critique of both the theory and practice of
Ecological Footprints. We believe this is necessary so that policy makers thinking
of adopting this approach are aware of its strengths and limitations, and avoid
using the concept in a manner that may be misleading.
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I. INTRODUCTION

In line with the management consultancy mantra that to manage some-
thing effectively you need to be able to measure it, the metrics of sustain-
ability have become increasingly important in the policy world, as
governments, NGOs and others attempt to identify whether their strat-
egies and policies are indeed beginning to have an impact. This “metric
turn” has bolstered support for existing measurement techniques such as
environmental audits, environmental impact assessments, strategic
environmental assessments and state of the environment reporting, while
unleashing a range of new techniques for quantifying environmental
impacts. These approaches range from sustainability appraisal to more
radical ideas such as Ecological Footprints. Both new and older techniques
for measuring sustainability jostle for policy saliency, each with its own
intellectual rationales, supporters and detractors, and in most cases,
people whose income or professional standing in some part derive from
their adoption and, equally important, local adaptation. The key players
in the new metrics industry include those in consultancies of various
kinds, universities, NGOs and government departments. We do not mean
to impute base motives to any of those involved, since most are keenly
committed to developing approaches that help shift behaviour patterns
in ways intended to bring about environmental improvements.

We do, however, want to argue that there is more at stake here than
who measures sustainability best; underlying the competition for how to
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measure sustainability is an ideological debate about what it is that needs
to be measured, why and how. In terms of environmental problems, for
instance, there are always underlying political and scientific biases in
choosing which “problem” merits most research money attention in
different contexts. The choice of problem for policy attention then, is
from the start almost always subject to various selectivities, often under-
pinned by an uneven science base.(1) Directly following on from this type
of analysis, it is always important to look carefully at the inclusions and
exclusions of each sustainability tool, if we are to begin to unravel why
some find more favour than others with, for instance, either the big insti-
tutional players or local green groups. For instance, the amount of atten-
tion paid to social and economic aspects of sustainable development can
be indicative of a whole series of underlying political values – where
“green” supporters in particular may favour approaches that are stronger
in their treatment of environmental issues than, for instance, social
issues.

The concept of Ecological Footprints as a way of ascertaining sustain-
ability was developed by Bill Rees and his students, particularly Mathis
Wackernagel, at the University of British Columbia in Vancouver,
Canada.(2) The approach is set within a rich theoretical critique of sustain-
ability. Recent approaches to sustainable development have focused on
the argument that economic growth is necessary for poverty alleviation
and to maintain lifestyles. This concern with economic growth provides
a stark contrast to earlier debates on the environmental limits to growth,
where unbridled economic growth was seen as part of the problem rather
than part of the solution. Not surprisingly in this context, debates over
the “precise” or “true” meaning of sustainable development have
spawned a whole academic, policy and consultancy apparatus seeking to
engage with, develop and critique the concept in an almost infinite
variety of ways. Most analyses of sustainability, whether radical or main-
stream, recognize that major concentrations of human consumption
generate impacts well beyond a nation or a city’s formal boundaries and,
in the process, highlight the uneven geographical and social spread of
environmental burdens and risks. However, until the pioneering work
around Ecological Footprints, very few policy, lobby group or academic
analyses successfully moved beyond highlighting these external impacts
as an issue that needed to be addressed. What Ecological Footprint
analysis managed to do was put forward a way of both measuring and
vividly demonstrating how ecological impacts extend far beyond the built
area of cities, highlighting that “. . . the ecosystems that actually support
typical industrial regions lie invisibly far beyond their political or geographical
boundaries”.(3)

This paper builds upon previous work on the strengths and weak-
nesses of this approach, but tries to set it within the wider context of
moves to measure sustainability.(4) Our approach is broadly sympathetic,
since we believe that it is essential to raise our understanding of external-
ized environmental burdens if we are to address the nature, scope and
extent of the impacts of human behaviour. We highlight a series of
concerns about the assumptions and coverage of the model itself, before
moving on to link these to concerns about how the model is used to
promote sustainable development. Despite its flaws, Ecological Footprint
analysis has been more successful than other approaches in this regard.
A limited number of papers are openly critical of the Ecological Footprint
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approach,(5) and while their criticisms may have some validity, this
current paper should not be closely associated with this body of sceptical
Ecological Footprint literature. Rather, we note that the Ecological Foot-
print approach pioneered by Bill Rees and Mathis Wackernagel has been
improved mainly by application(6) and by sympathetic critiques,(7) and
that the refinements to the methodology have then been used by organiz-
ations responsible for environmental reporting and management. In this
vein, the current paper summarizes the theory of Ecological Footprints,
identifies similar approaches, identifies the strengths of Ecological Foot-
prints, and then discusses weaknesses in the theory and in the implemen-
tation of the concept.

II. ECOLOGICAL FOOTPRINTS – A SUMMARY

The concept of the Ecological Footprint is a metaphor for ecological
impact, regardless of where that impact occurs. The Ecological Footprint
measures the impact of consumption and subsequent waste discharge
(including consumption of food, housing, transportation, consumer
goods and services) by converting impact variables into the single unit of
land. This includes land appropriated by fossil energy use, the built
environment, gardens, crop land, pasture, managed forest and land of
limited availability, including untouched forests and non-productive
areas such as deserts and icecaps. It has been applied at various scales, but
it appears to be especially popular at the national, urban and personal
scales, although recently, it has been acknowledged that the approach
perhaps works best at the national level, and that particularly for
comparative purposes more work needs to be done to improve its appli-
cation at the urban level.(8)

In the case of a city, the approach can be used to calculate the equiv-
alent amount of land consumed in order for a city to function. This equiv-
alent amount of land is influenced by changes in both population and
per capita material consumption. As Bill Rees noted, “. . . cities as presently
conceived are incomplete ecosystems, typically occupying less than 1 per cent of
the ecosystem area upon which they draw.”(9)

One goal of Ecological Footprints is to document “overshoot”, which
refers to the excess global demand over global supply of nature’s resources
for human use.(10) Importantly, the founders of the Ecological Footprint
approach recognize that the goal is satisfying human needs. Wackernagel
claims that “. . . the enormous social and economic inequities that exist within
countries, and even more blatantly worldwide, are not only inhumane, but also
threaten everybody’s security.”(11) He advocates that “. . . a true sustainabil-
ity package must devise more courageous strategies to promote equity, rather
than just promising more production.”(12) In summary, healthy fulfilling lives
for the world’s citizens can only be achieved within ecological limits if
there is a process of redistribution from the wealthy to the poor.

III. SIMILAR APPROACHES

Ecological footprint analysis is similar to a number of other concepts in
its metaphoric character, its assumptions, its accounting methodology
and its outcomes. For instance, Moffatt refers to the “sustenance space of
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cities”, a concept that can be found in a 1917 study by Mark Jefferson of
England’s urban geography.(13) Jefferson does not use this actual term in
his article, but the concept of English industrial cities depending upon
imports from other parts of the planet is central to his analysis. This
analysis is akin to later observations by Mahatma Gandhi that London
needs half the world to keep it operating, and George Orwell that “. . . in
order that England may live in comparative comfort, a hundred million Indians
must live on the verge of starvation – an evil state of affairs, but you acquiesce
in it every time you step in a taxi or eat a plate of strawberries and cream.”(14)

Another similar approach involves the idea of “ghost acres”,
developed by the Swedish academic Georg Borgstrom in 1965.(15) The
focus of Borgstrom’s work was adequate nutrition for a growing popu-
lation. He was critical of the traditional measures used to calculate food,
i.e. either monetary value or weight, because both concepts are “. . . less
suited for a realistic appraisal of the feeding capacity and overall food balance
of a country.”(16) To investigate this issue, Borgstrom calculated the “land
equivalent” in acres that would be required to supply a country with food.
He introduced the concept of “ghost acres”, which was the “. . . computed,
non-visible acreage which a country would require as a supplement to its present
visible agricultural acreage in the form of tilled land in order to be able to feed
itself.”(17) The ghost acres were comprised of “fish acreage” and “trade
acreage”. The concept was used in India in the 1980s, and extended by
Jim MacNeill and colleagues in the lead-up to UNCED in Rio de Janeiro
in 1992. The metaphor of ghost acres for food production was extended
to include other consumption concerns, and repackaged as “shadow
ecologies”.(18)

More recently, as acknowledged by Wackernagel and Rees, William
Catton discussed the idea of “phantom land”.(19) This ecological concept
refers to how we currently use the ecological productivity of ecosystems
that no longer exist. Nature cannot, for example, replace fossil fuels such
as coal and oil at the rate at which we are diminishing this stock of non-
renewable resources.

A somewhat similar concept is the “ecological rucksack”, which
differs mainly in that it uses the weight of materials rather than land as
the measurement. This was developed at the Wuppertal Institute in
1993.(20) This is part of a wider set of ideas associated with “environmental
space”, an approach that has attracted considerable interest and funding
from the European Commission. In this approach, a global ceiling is set
for the use of natural resources and resulting outflows (pollution), involv-
ing attempts to calculate carrying capacity, and with strong attention to
equity principles in terms of deciding how to allocate “environmental
space” rights among nations. For different resources, different assump-
tions are brought into play. For instance, those for energy reflect the
recommendations of the IPCC on climate change, requiring a global 50
per cent reduction in fossil fuel energy use, which is translated into
suggestions for a targeted reduction for Europe of 85–90 per cent. In terms
of agriculture and forestry, the approach assumes that balanced trade
across nations is fine, but argues that Europe with its fertile soils is in an
unethical and unsustainable position when it is in a position of continu-
ing net trade deficit. Work by Friends of the Earth UK goes further, arguing
that as Europe possesses on balance more fertile and productive land than
the global average, on equity grounds it should be a net exporter of agri-
cultural produce.(21) Proponents of the environmental space concept also
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use it as a lobbying device, mainly by pointing to what they argue is the
over-consumption in some areas, when judged against their “fair” share
of natural resource available globally.

Robins has identified a number of other similar accounting
approaches, including food miles and environmental debt.(22) These
approaches, and the ones discussed above, are similar in that they aggre-
gate environmental impacts in order to derive a single figure of impact.
For example, the Ecological Footprint of the Lower Fraser Valley (includ-
ing Vancouver) is said to be 19 times the size of the region;(23) or the
United Kingdom, which was using 16.6 ghost acres compared with 13.7
acres per capita to feed its population.(24) The choice of a single number
for communication purposes is seductive, partly because it is effective.
The aggregation approach is also used by Alan AtKisson and, more
recently, by Kent Portney in his assessment of the implementation of
sustainability initiatives in selected cities in the USA. The advantages and
disadvantages of this crucial methodological decision are discussed in
more detail below.(25)

Given the numerous other theoretical approaches to measuring
sustainability, or more accurately to measuring unsustainability, why is
the Ecological Footprint approach so popular in environmental policy
circles and in environmental planning? We believe that the answer can
be found partly in the strengths and weaknesses of the theory as
explained below, but a major reason, which we hesitate to identify as a
strength, is the discourse slippage between impacts and footprints. The
book Our Ecological Footprint(26) built upon the global discourse of the
United Nations (with book titles such as Our Common Future,(27) contain-
ing chapter titles such as Our Threatened Future), and was accompanied
by fun images of footprints, phantom planets and so on. In short, it was
an example of excellent communication. The slippage occurs when
Ecological Footprint and ecological impact are seen as synonymous, with
footprints being the more colourful and interesting image. As we estab-
lish below, these terms are not synonymous, and that is important for
planners who are attempting to identify, reduce and ameliorate ecologi-
cal impacts.

IV. STRENGTHS OF THE CONCEPT

The origins of the Ecological Footprint concept in the School of
Community and Regional Planning at the University of British Columbia
mean that, unlike earlier approaches that were based on nutrition or
weight, the Ecological Footprint contains elements that are more likely
to appeal directly to planners. These include the focus on cities and the
use of land as a unit of comparison. These factors, in addition to the effec-
tive communication of the concept, may partly explain its growing popu-
larity, among planners in particular. Portney, for instance, argues that the
Ecological Footprint represents “. . . perhaps the single most important
analogy to suggest that sustainability at the local level is relevant, even in indus-
trialized nations”.(28)

The major strength of the Ecological Footprint as a way of measur-
ing the sustainability of cities is that it enables us to think about the flows
of materials into and out of the city. These flows of resources and wastes
all form part of the “linear metabolism” of cities, involving a process that,
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typically, serves to desensitize consumers to awareness and concern about
where their resources come from and wastes disappear to and, in the
process, contributing to habits which are unsustainable.(29) The idea of
thinking beyond the city is not new in urban planning, as evidenced by
the “city within a region” concept of Lewis Mumford, the rise of regional
planning and the concepts of a system of cities.(30) What is unusual,
particularly in urban planning, is the idea that ecological and
political–economic linkages with what Wackernagel and Rees called the
“distant elsewhere” should actually matter to urban planners.(31) As David
Satterthwaite noted, “. . . to progress towards the achievement of sustainable
development goals, the environmental performance of cities has to improve not
only within their boundaries, but also in terms of reducing the transfer of
environmental costs to other people, other ecosystems or into the future.”(32)

There are a variety of ways in which Ecological Footprints can be
seen as a positive development in policy analysis.(33) As we have already
noted, it is an excellent way of promoting policy debate and is a useful
education tool. In addition, Holden argues that its strengths include an
incorporation of the lifecycle principle and its focus on consumption,
given that “. . . consumption patterns and volumes must be a central part of
sustainable development.”(34) Aggregation and synthesis into a single
measure are identified by Holden as strengths, in contrast to van den
Bergh and Verbruggen, who are critical of the aggregation aspect of
Ecological Footprint analysis and instead favour decomposition
approaches to measuring sustainability.(35) The approach also shares with
the environmental space concept an underlying premise that we need to
address equity in how environmental impacts are measured and assessed,
albeit that this is really only addressed in terms of a broad concern with
geographical equity and a lack of sensitivity to social equity issues (see
below).

We readily accept the importance of these strengths and the major
contribution of the approach to developing a better understanding of
sustainability as a more than local, more than global set of concerns.
What Ecological Footprints help to do is raise our general awareness that
sustainable development requires attention to the interplay of the local
and the global, not least when it comes to looking at the uneven
geographical distribution of environmental burdens and risks that arise
from human behaviour. At a broad level then, the metaphor appears
sound. The growing body of local studies that adopted this approach are
individually and collectively helpful in raising awareness of the underly-
ing issues which face society in terms of moving towards more sustain-
able behaviour patterns. Where we depart from the supporters of
Ecological Footprint is that while we see the benefits of aggregation in
terms of communication, for a variety of reasons we are reluctant to
endorse this central aspect of the accounting methodology of the Ecolog-
ical Footprint approach. This reluctance stems from the problems of
aggregation when undertaken within one city at a particular point in time
(see below for details), and the use of the numerical outputs to compare
cities that are very different. As we demonstrate below, this can produce
an inaccurate understanding of a city’s environmental impact. Indeed, in
a worse case scenario, a favourable comparison with another city could
be used to justify inaction on important ecological issues, even though
this is completely the reverse of what the originators of the concept
intended.
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V. CHALLENGES IN THE THEORY

As we have already indicated, there is a growing debate about some of the
assumptions and applications of the technique including, for example,
concerns that carrying capacity should not be applied to humans, as they
have the capacity to use technology to change limits, and that footprint
accounts are incomplete, notably in relation to water and waste streams,
and so forth. Some of these are accepted as limitations by the proponents
of the techniques, others strongly countered as involving a misreading of
the technique.(36) Here, we want to focus on a number of more abstract
concerns about the way in which the techniques is conceived, used and
policy conclusions drawn, while maintaining our position that the
concept is very useful for identifying sustainability issues and extending
the area for consideration by policy makers and urban planners who are
promoting sustainable cities. In this paper, we present ten theoretical
concerns about Ecological Footprints, before discussing issues about the
representation of the theory.

First, is it desirable to convert everything into a single unit called
money (as in the case of an economy) or land (as is the case in Ecologi-
cal Footprint analysis)? Once complex values such as labour costs,
environmental costs, status premiums, shortages in supply relative to
demand, and so on, are converted into a single unit of currency, then
how are changes in these factors reflected in the unit of value? In the case
of money, increased quantity becomes the goal. In the case of Ecological
Footprints the implicit if not the explicit goal becomes simplified to the
question of how best to reduce the size of the footprint. This is problem-
atic in that reducing the size of the Ecological Footprint does not necess-
arily equate to reducing external environmental impacts, not least since
there are ways that appear to reduce the size of an Ecological Footprint
that do nothing at all to reduce the total environmental impacts of
consumption. For example, Portney noted that a city could pursue a
policy of annexation of surrounding agricultural land, and therefore
appear to have a reduced Ecological Footprint without reducing
consumption.(37) Some critics have also argued that aggregation implies
that substitution is possible across the various components, although
those favouring the approach reply that this is a misreading of the
argument, and substitution is not actually implied.(38) A related concern
is the implicit assumption in the approach that it is the quantity of
consumption that is always and everywhere a problem, something that
is simply not true – what we consume may be at least as important as
how much we consume, so we need to differentiate quite carefully
between how different types of consumption behaviour create different
types of environmental impacts. Reducing all types of impact to a land
measure is not helpful in this sense.

Our second concern is with the lack of attention to differences in the
productive and absorptive capacities of the “hinterland” areas. Unlike
environmental space, which explicitly seeks to take into account local
environmental conditions, Ecological Footprint analysis only differenti-
ates at the global level between “productive” and “non-productive” land,
while using only crude functional categories of abstract types of land
use (agriculture, forestry, etc), with nothing to say about differences in
local environmental, economic and social conditions. It is thus important
to stress that the Ecological Footprint is not really the same thing as
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environmental impact, since it crudely categorizes land into a limited
number of land types, in the process underplaying differences in eco-
system value – biodiversity, species scarcity, habitat and landscape
uniqueness, and so on. Indeed, it is perfectly conceivable that it may be
ecologically and culturally desirable to increase a city’s Ecological Foot-
print for its transport function by, for example, building a new road or
railway around, rather than through, the last remaining habitat of a rare
and endangered species of amphibian. Each time a vehicle travels the
extra distance required by this route deviation, the Ecological Footprint
is increased. In other words, a smaller footprint does not necessarily mean
less impact qualitatively, if the impact is in a high-value ecological
area.(39)

Third, as noted by Yencken and Wilkinson(40) and others, water needs
to be considered much more centrally than it is, since it is not always
included in the Ecological Footprint approach for the calculations of
“land” impacted. This is very important in a dry country such as Australia.
Borgstrom’s(41) “ghost acres” included the marine environment in food
production, which is crucial in assessing environmental impact given the
state of the world’s major fisheries and the sites of consumption of the
fish. This point is particularly important when considering the ecological
productivity of developing countries where fishing is essential for human
survival. It was also noted in Europe 2005: The Ecological Footprint that
“. . . water is addressed only indirectly in Ecological Footprint accounts. Overuse
of freshwater affects present and future plant growth . . .”.(42)

Fourth, Ecological Footprint analysis rightly extends the focus
beyond the city to look at environmental impacts, but it fails to acknowl-
edge sufficiently the environmental impacts occurring within a city. This
is true in terms of the uneven distribution of both environmental burdens
and environmental risks across cities, for instance access to clean water,
proximity to contaminated water, and vulnerability to flooding and subsi-
dence from water table depletion.(43) Geographically, environmental
burdens inevitably fall unevenly, given variability in local conditions, but
almost invariably the areas with poorest quality environmental
conditions are those with the highest proportions of the socially
excluded, whether in rich cities or poor ones. Concerns about the uneven
social and geographical impacts of, for instance, hazardous waste facili-
ties have given rise to the environmental justice movement in the US and
elsewhere.(44) Thus the issue of inequitable environmental burdens needs
to be charted much more closely than through crude assumptions that
all environmental problems are displaced externally. This relates to two
of our other concerns, namely that Ecological Footprint analysis does not
offer any analytical insight about precisely where and on which types of
people and habitats burdens fall outside the city.

Our fifth concern(45) is that flows of “benefits” are not considered in
the Ecological Footprint methodology. These flows might include the
technological advances and communications that improve the quality of
life for people living outside of the city, new ideas for sustainable farming,
building design, more energy efficient cars and tractors, and so forth. A
more difficult concept to incorporate into the Ecological Footprint
methodology, but one that in the name of balance should be considered,
concerns the land-related benefits of urban living, for instance, in
reducing rural land take for housing and factories. More than this, the
very concentration of population and services in cities reduces the
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amount of travel undertaken compared to their rural counterparts who
need to travel further distances to get to schools, clinics, shops and so on.
Cities can also be home to considerable biodiversity and stupendous
cultural landscapes – beautiful buildings, monuments, open spaces, parks,
etc. In other words, the benefits of cities are not adequately demonstrated
within the Ecological Footprint framework because it focuses on quanti-
fying the transference of carrying capacity from one location to another.

Sixth, differences between areas in their carrying capacity are not
adequately addressed, with no attempt to examine or disaggregate in any
meaningful way the differing assimilative capacities and productive
capacities of either cities, their hinterlands or the “distant elsewhere” that
cities often draw upon for their perpetuation. Undoubtedly, many cities
could improve their sustainability and reduce the size of their Ecological
Footprint by restricting the imports of food from other parts of the planet
and, instead, concentrating on regional produce. However, the flaw in
this thinking is to ignore the differences between cities in their produc-
tive capacity and that of their hinterlands. Some cities may be surrounded
by relatively infertile soils, others may have unreliable rainfall, and so on.
In some instances, it may be appropriate to import food from further
away in order to use water for drinking, or to allow for some urban expan-
sion on former agricultural land so as to protect forests or wetlands from
urbanization.

Seventh, the problem of aggregation means that many assumptions
have to be made about ecological impact. While this methodology may
deliver a crude numerical ratio of the size of a city relative to the land
equivalence for its resource inputs and waste outputs, it does not easily
translate into an approach that can be applied to shape policy interven-
tions. The potential of Ecological Footprints to be used for policy develop-
ment has been one of the most contentious debates in the Ecological
Footprint literature.(46) While Wackernagel clearly outlines the policy
potential of Ecological Footprints at the national scale, the translation
problem is partly about jurisdictional responsibility and tracking inter-
national flows of natural resources.(47) Assuming a willingness on the part
of policy formulators to reduce the ecological impacts of human activi-
ties, and it is worth noting that not all policy makers are even prepared
to take this step, then Ecological Footprints can only be used for limited
policy development by local governments, for example. It is possible to
develop far-reaching policies using this approach, but the implementa-
tion of these policies will be inadequate.

Given that we are both geographers, our eighth concern is perhaps
predictable: the problem of boundary definition for comparing Ecologi-
cal Footprint “scores”. It is easy to achieve a smaller Ecological Footprint
where the boundary around a city is drawn wide enough to include agri-
cultural land (this explains some of the huge discrepancies in footprints
between Sydney and South East Queensland (SEQ), for example). Intrigu-
ingly, Portney(48) discusses annexation as a strategy for reducing the
Ecological Footprint of a city, which might work in terms of reducing the
Ecological Footprint “score”, but would achieve precisely nothing in
terms of actual environmental impact. As we have seen, there have been
a number of studies of different cities around the world using broadly
similar methodologies, so it becomes possible to compare the results and
arrive at some logical but erroneous conclusions. For example, if London’s
footprint is said to be 120 times the size of its urban area,(49) and the
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Lower Fraser Valley’s Ecological Footprint is 19 times its size, does this
mean that the Lower Fraser Valley is six times more sustainable than
London? No. Rather, it suggests that areas with a high population and
without agricultural land within their borders will inevitably generate a
higher Ecological Footprint unless there is a huge discrepancy in the
material consumption between the two areas.

Our ninth concern is the assumption that land is used only for single
functions, or that land uses only meet one particular ecological service.
Neither assumption is tenable.(50) One implication of ignoring the
multiple use possibilities of land is to bias the Ecological Footprint
upwards. A more serious problem could occur if the multiple uses of land
were not recognized in a planning context, and inappropriate designation
or development followed. For example, if land were being used for
housing, could it also be used for wildlife corridors, water harvesting and
so on? This raises questions about policies of housing density – increased
urban consolidation may reduce the Ecological Footprint of a city
compared to “sprawl”, but if the low-density city was supporting wildlife,
biodiversity, food production and water harvesting, how will these
important functions be maintained? It is possible, but only if there is
recognition of the multiple uses of a single category of “land”. In terms
of the multifunctionality of land, it is worth noting that the major
component of most Ecological Footprint for cities is “energy land”. For
instance, in the case of the Lower Fraser Valley, the total footprint was
calculated to be 77,000 square kilometres, of which 42,000 square kilo-
metres were energy land.(51) The reason for such a large footprint is the
assumption that the land area needed to assimilate the emissions of
burning fossil fuels is forest, but this forest cannot be used for other
purposes such as the provision of construction materials nor is its recre-
ational or water catchment value recognized. There is potentially a degree
of double-counting here, although recent variants of the model have
attempted to acknowledge this concern.

Our tenth, and perhaps most important, concern is that the poten-
tial for trade to improve social welfare is not adequately addressed in the
Ecological Footprint methodology. This is because the methodology is
designed as a surrogate snapshot of environmental impacts rather than a
policy for equity. Let us be clear – Wackernagel and Rees(52) are very
explicit in their concern about equity issues, not least where they high-
light the concept of “fair earth shares.” It is clearly recognized that the
rich should consume less resources so that the very poor can raise their
consumption to an adequate level. They develop from this concern to
argue that “. . . international terms of trade should therefore be re-examined
to ensure that they are equitable, socially constructive and confined to true
ecological surpluses.”(53) More recently, Wackernagel and colleagues have
addressed the accusation of an anti-trade bias in the Ecological Footprint
analysis, notably suggesting that “. . . the unequal distribution of biological
capacity suggests that normative concerns about equitable access to this
capacity must admit extensive trade among nations.”(54)

While there is this clear acknowledgement that, in principle, inter-
national trade may be both necessary and valuable, the technique has not
been refined in ways that allow these concerns to be incorporated into
the methodology. As such, the blunt metrics of Ecological Footprints
remain open to the accusation that, implicitly at least, they are sending
the signal to policy makers and the public that international trade is
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inherently problematic, insufficiently problematizing those occasions
where trade may exert deleterious social and ecological impacts on the
distant elsewhere, those where it might bring some benefits, and the more
common situation of a complex balance sheet of gains and losses. We
would want to emphasize, for instance, that ecologically there is a clear
logic in producing certain types of goods where this can be done most
efficiently – for example, tropical foods may involve many “food miles”
if sent thousands of miles away, but this may provide local jobs in the
donor areas and be preferable to using high energy inputs (e.g. in green-
houses) to produce similar goods in the “receiving” city. We are not saying
that all types of such trade are necessarily always good, but simply wish
to highlight that there is a balancing act that needs to be considered. Fair
trade rather than “no trade” relations are almost always the ideal way
forward, where those buying goods pay for the true costs of production.

These ten elements of our critique are not equal in importance, nor
are they unique to the Ecological Footprint model. It is important,
however, to understand these limitations in the theory before engaging
in a brief discussion about some of the challenges in the representation
of Ecological Footprint analysis.

VI. CHALLENGES IN PRACTICE: THE ECOLOGICAL FOOTPRINT
IN ACTION

The Ecological Footprint has been used in many cities, including Vancou-
ver, London and Hong Kong.(55) Work in the UK in the last five years, for
example, has argued that London has an Ecological Footprint of 5.8
global hectares per person, 10 per cent above the national average; the
southwest region has an Ecological Footprint of 5.56 global hectares per
person, while a third study provides similar estimates for Aberdeen (5.87
global hectares per person), Dundee (5.51), Edinburgh (5.60), Glasgow
(5.37) and Inverness (5.47).(56) In Wales, the Welsh Assembly has been
given a statutory duty to pursue sustainable development and, as part of
that, it has adopted Ecological Footprints as a key indicator to assess its
progress. Ecological Footprint projects are being carried out both at the
national level and for Cardiff and Gwynedd.(57) What we can begin to see
here is how, from an initial base as an academic technique, Ecological
Footprint analysis has very quickly spawned a small commercial and
academic industry of consultancy organizations that offer to provide
reports for municipalities and regions. The usual approach is to provide
a report that sets out a detailed methodology, highlights caveats and
refines the technique in some way, and then sets out as clearly as possible
in a variety of ways the apparent extent of the Ecological Footprint, along-
side options for reducing the size of the footprint. This is usually
announced with a media splash and political backing for specific types of
environmental policy, typically aimed at reducing energy consumption
or moving from carbon-based fuel sources. It is a technical tool then,
which becomes transformed into a political tool used to pursue particu-
lar local agendas. In essence, the Ecological Footprint is a very effective
way for officials and politicians to convince the public of their environ-
mental policies, by appealing to the apparent common sense and fair play
aspects of reducing the negative impacts of a city on areas beyond its
boundaries.
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The Ecological Footprint has been widely used for some years now in
Europe, allowing the collective experience to be brought together and
assessed, notably the workshop report by Lewan and Simmons.(58) This
report provides a detailed overview of the methodological refinements
undertaken by those using the technique, and a series of recommen-
dations for moving towards a common approach once more. It also
includes some fascinating appendices, most notably a response to the
critics of the technique (Annex 1, Paper 2) and a very useful summary of
some of the main applications of the technique in Europe (Annex 2).
Looking at the combined experiences of Finland, Italy, the Netherlands,
Norway, Spain, Sweden and the UK, we can begin to pick out some inter-
esting themes, notably the wide range of interested partners who have
supported this kind of work, including central government and munici-
pal departments, some industrial sponsors, community groups and
educational establishments. There have been universal problems in
finding appropriate disaggregated data to feed into the model, requiring
a wide range of different compromises and assumptions in order to make
progress. To get a feel for some of this work, a technique has been
developed for use in Stavangar, Norway, that involves attempts to calcu-
late footprints at the level of the city, the household and the individual,
all with an emphasis on reducing the amount of data collection. The
Ecological Footprint approach has also been used in Norway to guide
housing design and location, and to identify those settlement patterns
that were likely to have larger or smaller Ecological Footprints after
allowing for factors such as socioeconomic considerations.(59)

In the Netherlands, eight towns have been involved in a major
project that has successfully been used in public campaigns and
education, including the use of computer discs to calculate personal foot-
prints. The data collection proved intensive and problematic, leading to
the conclusion that it was easier to calculate footprints at the national
and personal levels rather than at the level of the individual town and
city. Moreover, it is reported that the differences between towns were
small, so the results may not justify the expense involved in producing
estimates at this level.(60)

As we have already seen, in the UK, there have been a number of
governments and local authorities that have commissioned studies of
their Ecological Footprints, many of them involving the specialist
consultants Best Foot Forward, who have developed an approach which
uses “. . . proprietary EcoIndexTM software . . . [which] builds components
‘bottom-up’ using lifecycle data, rather than relying on national trade data.”(61)

We cite this simply to give a feel for the increasing technical sophistica-
tion that different organizations are developing in order to sell their
particular approach to footprinting. Interestingly, in this context, the
Ecological Footprint study for Angus in Scotland, also undertaken by Best
Foot Forward, claims it is Scotland’s first community-based study, in the
process describing most previous studies as largely desk-based.(62) Thus
the “expert” emphasis is shifted here from massaging numbers on
computers with ever-increasing sophistication, to experts helping
communities produce and input information, another kind of expert
input.

In Australia, the NSW Environmental Protection Authority (EPA) has
used this technique to calculate the footprint of Sydney.(63) It has also
been used to calculate the footprint of Canberra and of South East
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Queensland (SEQ),(64) as well as the footprint of major institutions such
as the University of Newcastle.(65) The calculations invariably indicate
that the Ecological Footprint of a country, city or university is much larger
than the land area that it occupies. This is then used as a catalyst to
promote actions to reduce the footprint as part of a move towards sustain-
ability.

Although largely taken up by Western countries, it has been used else-
where,(66) most notably in Santiago de Chile,(67) where major difficulties
were found in accessing suitable disaggregated data, requiring some fairly
large leaps of faith in translating data to the local level. One of the main
findings of this work was the large disparity that might exist between the
poor and the rich in their Ecological Footprints, with the lowest-income
10 per cent of society estimated to have an Ecological Footprint of 0.4
hectares each, compared to 12 hectares for those whose income was in
the top 10 per cent.

VII. CHALLENGES IN THE REPRESENTATION

Many of the challenges we are most concerned about here lie more with
the way the Ecological Footprint technique has been applied than with
the original idea, not least where using, selling or popularizing the
approach seems to ignore or forget some of the key points being made by
the original authors. Indeed, even some supporters of Ecological Foot-
prints argue that many of the misconceptions surrounding the technique
derive from it being “oversold” as a comprehensive indicator.(68) But there
are other aspects to the misrepresentations that the technique has been
subject to. For instance, given that the footprint of a city occurs
“. . . wherever on Earth that land is located”,(69) it was disappointing to see
the city and its immediate hinterland being used to represent Sydney’s
Ecological Footprint.(70) This is an inaccurate representation and gives the
impression that the “region” of a city can be equated with its hinterland,
rather than an important idea of Ecological Footprint analysis, which is
that cities consume parts of the planet far away from the city.

A similar approach was undertaken in Toronto, Canada, where the
footprint of Toronto in 1996, the Greater Toronto Area in 1996 and the
projected footprint of the Greater Toronto Area in 2015 were superim-
posed on a map of parts of North America that focused on the east
coast–Great Lakes region.(71) This representation has a number of impli-
cations. First, growing cities become portrayed as a “threat” to their
neighbours in new, insidious and potentially politically volatile ways.
Second, the projection to 2015, while useful as an advocacy tool, is not
a “snapshot” of the demands of humans on nature as they currently exist.
It flies against the claims by Wackernagel and Rees, and later by Wacker-
nagel and colleagues, that “. . . Ecological Footprints are not normative but
merely document demands on nature.”(72)

In the case of Scotland, the production of a national Ecological Foot-
print study is used to tell people that if the whole world was to live like
the average Scot, then we would need two extra planets to supply them
– a vivid and compelling image. The Scottish footprint study is also
used to argue that “. . . for the first time we can now measure exactly
how sustainable Scotland really is and see the scale of the challenge.”(73)

Different future scenarios are produced for the footprint to see how it
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might be reduced by different initiatives, leading to the conclusion that
even if all the current waste management targets were met, the country’s
footprint would go up. Switching 40 per cent of electricity from brown
grid to renewable sources would reduce the footprint by 10 per cent. What
we begin to see is that the tool is much more than an educational one,
it is also a lobbying one, and in the process there is an elision between
the rather rough science of the project and the rhetorically convenient
claims of exact measures from which it is possible somehow to derive
detailed policy prescriptions.

VIII. CONCLUSION

The concept of the Ecological Footprint as a way of measuring
(un)sustainability and as a catalyst for positive changes has become
increasingly popular in environmental policy and environmental
planning work. This is not without justification, because the concept has
been important in encouraging urban planners and environmental
managers to look beyond the traditional scales of planning and environ-
mental management to consider the regional and international environ-
mental impacts of a city’s activities. Inevitably, given the use of land as a
unit of comparison, the approach has a particular appeal to planners, but
it has been used by many other disciplines involved in environmental
management.

We have argued here that useful though the concept is, it is not
without some important flaws in theory, application and representation.
Indeed, it may not even be the best measure of its type, lacking the sensi-
tivity to place and scale of, for instance, the environmental space concept.
What it does have though is major visual and commonsense appeal,
making it a useful tool for raising awareness of issues. But this too is part
of the reason why we need to be careful in how the approach is used and
abused. It provides a limited view of what it is to be sustainable, one that
underemphasizes the social justice and economic progress aspects of
sustainable development in the actual methodology. It is liable therefore
to cooptation in pursuit of sometimes fairly narrow ideological or sectoral
policy objectives. Perversely, it may in the process narrow our understand-
ing of sustainable development, even as it seeks to raise the general aware-
ness of environmental issues. We are concerned too about the ways in
which, without due care, the approach in effect decontextualizes place
and the diversity and wonderment of nature, by suggesting that the
problems, even if not solutions, are essentially reducible to a common
metric. In practice, problems that have their origins in practices that work
out across scales, from the neighbourhood to the global, require a more
profound and explicit way of dealing with place than the Ecological Foot-
print allows. Although the tool is intended to be used sensitively by those
developing it for different places, this caveat is not enough to overcome
our concerns about the tendency inherent in a universalizing tool to
reduce issues to over-simplistic readings of problems, and from this, their
solutions.

In essence, what we hope to have provided here is a sympathetic
critique of the approach, together with some cautionary words about a
technique that is, in many arenas, in danger of becoming almost beyond
criticism. Our findings, particularly concerning the weaknesses of the
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concept, should be considered carefully by those who wish to
commission Ecological Footprint studies in the search for clear policy
recommendations. We would argue that policy recommendations may
address the concerns raised by Ecological Footprints, but that this type of
analysis cannot of itself provide ready policy solutions and, moreover, if
poorly interpreted it can lead to poor policy pointers.
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