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Preface

ome years ago, I read of a species of tiny woodland wasp that lives on

mushrooms. It seems that when a wandering female wasp chances upon
the right kind of mushroom in the forest, she deposits her eggs within it.
Almost immediately, the eggs hatch and the tiny grubs begin literally to eat
themselves out of house and home. The little maggots grow rapidly, but soon
something very odd happens. The eggs in the larvaes’ own ovaries hatch while
still inside their immature mothers. This second generation of parthenogenic
grubs quickly consumes its parents from within, then breaks out of the empty
shells to continue feeding on the mushroom. This seemingly gruesome process
may repeat itself for another generation. It doesn’t take long before the entire
mushroom is over-filled by squirming maggots and fouled by their bodily
wastes. The exploding population of juvenile wasps consumes virtually its
entire habitat which is the signal for the largest and most mature of the larvae
to pupate. The few individuals that hanage to emerge as mature adults then
abandon their mouldering birthplace, flying off to begin the whole process
over again.

We wrote this boek in the belief that the bizarre life-cycle of the mushroom
wasps may offer a lesson fo humankind. The tiny wasps” weird reproductive
strategy has apparently evolved under extreme competitive pressure. Good
mushrooms — like good planets —are hard to find. Natural selection therefore
favored those individual wasps and reproductive traits that were most suc-
cessful in appropriating the available supply of essential resources {the
mushroom) before the competition had arrived or became established.

No doubt human beings also have a competitive side and both natural and
sociocultural selection have historically favored those individuals and cultures
that have been most successful in commandeering resources and exploiting the
bounty of nature. There is also plenty of archeological and historic evidence
that, like the over-crowded mushroom, many whole cultures have collapsed
from the weight of their own success. Human societies as temporally and
spatially far-flung as the Mesopotamians, Mayans, and Easter Islanders likely
came to ruin by expanding beyond the capacity of their environments to
sustain them. Like the forest wasps, they depleted their local habitats. Human-
ity as a whole survived, however, because there were always other figurative
“mushrooms” elsewhere on Earth capable of supporting people.

Today, of course, humankind has become a global culture, one increasingly
driven by a philosophy of competitive expansionism, one which is subduing
and consuming the Earth. The problem is that, unlike the wasp, even the fattest
and richest among us have no means to abandon the withered hulk of our

habitat once consumed and there is no evidence yet of other Earth-like “mush-
rooms” in our galactic forest.

The good news is that — also unlike the wasp — humans are gifted by the
potential for self-awareness and intelligent choice, and knowing our circum-
stances is an invitation to change.

The first step toward reducing our ecological impact is to recognize that the

“environmental crisis” is less an environmental and technical problem than it

_:15 a behavioral and social one. It can therefore be resolved only with the help
of behavioral and social solutions. On a finite planet, at human carrying

capacity, a society driven mainly by selfish individualism has all the potential
for sustainability of a collection of angry scorpions in a bottle. Certainly human
beings are competitive organisms but they are also cooperative social beings.
Indeed, it is no small irony (but one that seems fo have escaped many policy
advisors today) that some of the most economically and competitively success-
ful societies have been the most internally cooperative — those with the
greatest stocks of cultural and social capital.

Our primary objective with this book is to make the case that we humans
have no choice but to reduce our “Ecological Footprint.” We hope that it also
conveys our essential confidence in the resourcefulness of the human spirit.
People have great untapped potential to meet this greatest of challenges to our
collective security. As William Catton stated in his 1980 classic, Qvershoot:
“If, having overshot carrying capacity, we cannot avoid crash, perhaps with
ecological understanding of its real causes we can remain human in circum-
stances that could otherwise tempt us to turn beastly.” Indeed, we believe that
confronting together the reality of ecological overshoot will force us to discover
and exercise those special qualities that distinguish humans from other sentient
species, to become truly human. In this sense, global ecological change may
well represent our last great opportumty to prove that there really is intelligent

llfe on Earth

William Rees
Gabriola Island
Summer 1995
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Introduction

Humans are facing an unprecedented challenge: there is wide agreement
that the Earth’s ecosystems cannet sustain current levels of economic
activity and material consumption, let alone increased levels. At the same time,
economic activity on the globe as measured by Gross World Product is grow-
ing at four percent a year, which corresponds to a doubling time of about 18
years.' One factor driving this expansion is the growth of the world’s popula-
tion: in 1950, there were 2.5 billion people, while today there are 5.8 billion.
There may well be 10 billion people on Earth before the middle of the next
century. Even more ecologically significant is the rise in per capifa energy and
material consumption which, in the last 40 years, has soared faster than the
human population. An irresistible economy seems to be on a collision course
with an immovable ecosphere.

Why Worry About Sustainability?

The conventional approach to development has been highly successful at
expanding economic activity and economic growth remains at the forefront of
most nations’ political agendas. The long-term goal is to integrate local and
nafional economies into one global economy with unrestricted trade and
capital flows. This will greatly boost industrial production and likely further
increase resource consumption, However, the weaknesses in the conventional
model are more and more apparent. For example, increasing economic produc-
tion has neither levelled income differences, made the “haves” noticeably
happier, nor satisfied the basic needs of the world’s poorest one billion people.
While 20 percent of the world’s population enjoys unprecedented material
well-being, at least another 20 percent remain in conditions of absolute poverty.
In fact, the top 20 percent of income earners take home over 60 times more than
the poorest 20 percent, and this gap has doubled over the last 30 years.?
Conventional economic development has been challenged for this glaring
social inequity since its inception with the Bretton Woods agreements after the
Secend World War.

Taday, in the face of ecological constraints, the criticism is even more severe.
Current rates of resource harvesting and waste generation deplete nature faster
than it can regenerate. Stanford University biologist Peter Vitousek and his
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2 OUR ECOLOGICAL FOOTPRINT

colleagues calculated in 1986 that human activities were by then already
“appropriating,” directly or indirectly, 40 percent of the products of terrestrial
photosynthesis — in effect, humanity was channelling through its economy 40
percent of nature’s land-based biological production — and more recent work
suggests that human exploitation of the continental shelves is approaching
similar levels. If the human use of other natural functions of nature is included,
such as waste absorption by the land and water, and the protection from
harmful ultraviolet radiation (by the stratospheric ozone layer), it is not hard
to imagine that human activities may be using the world beyond long-term
capacity.

The accelerating resource consumption that has supported the rapid eco-
nomic growth and the rising material standards of industrialized countries in
tecent decades has, at the same time, degraded the forests, soil, water, air and
biological diversity of the planet. As the world becomes ecologically over-

SO oays BECTTOM LINE .

MAINTAINING NATURAL CAFTAL

Why Worry? As the world becomes ecologically overloaded,
conventional economic development becomes self-destructive and impoverishing
— and puts human survival at risk (after Horst Haitzinger).
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loaded, conventional economic development actually becomes self-destruc-
tive and impoverishing. Many scholars believe that continuing on this
historical path might even put our very survival at risk. Certainly, there is little
to indicate that current sustainability initiatives will be effective at reversing
global ecological deterioration. Indeed, pressure on both ecological integrity
and social health is mounting. More effective sustainability initiatives are
?éﬁﬁi‘é’d', including tools to stimulate a wider public involvement, evaluate
strategies and monitor progress.

What We Hope to Achieve

This book describes a planning tool that can help to translate sustainability
concerns into public action: we call it “Ecological Foolprint” analysis. The
Ecological Footprint concept is simple, yet potentially comprehensive: it
accounts for the flows of energy and matter to and from any defined economy
and converts these inte the corresponding land /water area required from
nature to support these flows. This technique is both analytical and educa-
tional. It not only assesses the sustainability of current human activities, but is
also effective in building public awareness and assisting decision-making. The
Ecological Footprint is not about “how bad things are.” It is about humanity’s
continuing dependence on nature and what we can do to secure Earth’s
capacity to support a humane existence for all in the future. Understanding
our ecological constraints will make our sustainability strategies more effective
and livable. Ecological Footprint analysis should help us to choose wisely,
which we think is preferable to having nature impose a choice of its own.

Thus, to the extent that Ecological Footprint analysis reflects biophysical
reality it is good news for a better and more secure future. The bad news is the
conventional dream that the human enterprise can be expanded forever on a
finite planet. This expansionist vision might sound attractive, but it is bound
to fail in its current form. This failure would be very painful. It would hurt the
poor first, the rich a little later, and all the way along destroy many of our fellow
species.

The Ecological Footprint approach acknowledges that humanity is facing
ditficult challenges, makes them apparent, and directs action toward sustain-
able living. Admittedly, acknowledging the darker side of the human condition
is sometimes painful — avoidance is sweet temptation. However, this book
takes the position that denial today leads to greater pain tomorrow. We believe
that the first step toward a more sustainable world is to accept ecological reality
and the sociceconomic challenges it implies. Any “business as usual” strategy
that perpetuates today’s destructive lifestyles would be a disservice to our

“children.
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A Matter of Perspective

~ To develop a way of living that is fulfilling and sustainable within nature,
weneed to rethink our relationships with each other and with the rest of nature.
This book tries to stimulate such thinking. There are, of course, many books
with a similar purpose but we hope this one is a little different.

To begin with, most writers on the subject — even the good ones — treat the
“environment” as something out there, separate and detached from people and
their works. This is, in fact, a fair reflection of our prevailing cultural ethic.
Judging from our actions and our language, modern humans generally tend to
see society as more or less independent of nature. Thus, when economiic activity
causes unexpected damage to some environmental value, we call it a “negative
externality,” emphasizing the environment’s place on the periphery of modern
consciousness. Little wonder that conventional approaches to development
treat the environment as a kind of backdrop to human affairs! The environment
may be aesthetically pleasing, but it is expendable if economic push comes to
shove. The loss of environmental value is still seen as an unfortunate but mostly
necessary “trade-off” against economic growth. The well-worn old saw “you
can’t stop progress” catches the prevailing ethic pretty well.

This book starts from a different premise. We argue that the human enter-
prise carmot be separated from the natural world even in our minds because
there is no such separation in nature. In terms of energy and material flows,
there'is simply no “out there” — the human economy is a fully dependent
sub-system of the ecosphere. This means that we should study humanity’s role
in nature in much the same way we would study that of any other large
consumer organism. The fact is that through the economic production-con-
sumption-pollution cycle, humankind has become a major — and often the
dominant -— species in virtually every significant ecosystem on the planet.

The premise that human socicty is a subsystem of the ecosphere, that human
beings are embedded in nature, is so simple that it is generally overlooked or
dismissed as too obvious tobe relevant. However, taking this “obvious” insight
seriously leads to some profound conclusions. The policy implications of this
ecological reality run much deeper than pressing for improved pollution
control and better environmental protection, both of which maintain the myth
of separation. If humans are part of nature’s fabric, the “environment” is no
mere scenic backdrop but becomes the play itself. The ecosphere is where we
live, humanity is dependent on nature, not the reverse. Sustainability requires
that our emphasis shift from “managing resources” to managing ourselves, that
we learn to live as part of nature. Economics at last becomes human ecology.

This book shows that we can develop more sustainable lifestyles. We
propose tools and frameworks for understanding the challenges, evaluating
strategies and monitoring progress, and provide examples of how these
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The Ecological Footprint is a measure of the “load” imposed by a given
population on nature. It represents the land area necessary to sustain current
levels of resource consumption and waste discharge by that population.

strategies work. Achieving sustainability will require much thoughtand sweat,
but changing the world can also be pretty exciting.

We have tried to appeal to a diverse audience, and hope to offer something
to every level of interest. Chapter one describes and illustrates the Ecological
Footprint concept. Chapter two links it to the sustainability debate. The next
chapter explains the procedure for Footprint calculations and discusses 17
applications. Finally, we conclude the book with a discussion of sustainability
strategies and a summary of what we have learned.

Notes

1. The Gross World Product rose from $3.8 trillion in 1950 to $19.3 trillion in 1993
(measured in 1987 US dollars). Worldwatch Institute, Vital Signs 1894 (NY: W. W,
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Norton, 1954},
2. United Nations Development Program (UNDP), Human Developmen! Report (NY:
Oxford University Press, 1992, 1994).
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ECOLOGICAL FOOTPRINTS
FOR BEGINNERS

Many of us live in cities where we easily forget that nature works in
closed loops. We go to the store to buy food with money from the bank
machine and, later, get rid of the waste either by depositing it in the back alley
or flushing it down the toilet. Big city life breaks natural material cycles and
provides little sense of our intimate connection with nature.

Obvious but Profound: We Depend on Nature

Despite this estrangement, we are not just connected to nature — we gre
nature. As we eat, drink and breath, we constantly exchange energy and matter
with our environment. The human body is continuously wearing out and
rebuilding itself — in fact, we replace almost all the molecules in our bodies
about ence a year. The atoms of which we are made have already been part of
many other living beings. Particles of us once roamed about in a dinosatir, and
some of us may well carry an atom of Caesar or Cleopatra.

Nature provides us with a steady supply of the basic requirements for life.
We need energy for heat and mobility, wood for housing and paper products,
and riutritious food and clean water for healthy living. Through photosynthe-
sis green plants convert sunlight, carbon dioxide {CO;7), nutrients and water
inte chemical energy (such as fruit and vegetables), and all the food chains that
support animai life — including our own — are based on this plant material.
Nature also absorbs our wastes and provides life-support services such as
climate stability and protection from ultraviolet radiation. Finally, the sheer
exuberance and beauty of nature is a source of joy and spiritual inspiration.
Figure 1.1 shows how very tightly human life is interwoven with nature, a
connection we often forget or ignore. Since most of us spend our lives in cities
and consume goods imported from all over the world, we tend to experience
nature merely as a collection of commodities or a place for recreation, rather
than the very source of our lives and well-being.

[If we are to live sustainably, we must ensure that we use the essential
products and processes of nature no more quickly than they can be renewed,
and that we discharge wastes no more quickly than they can be absorbed. Even
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Figure 1.1: We are part of nature. Nature supplies material requirements for life,
absorbs our wastes, and provides life-support services such as climate
stabilization, all of which make Earth hospitable for people.

today, however, accelerating deferestation and soil erosion, fisheries collapse
and species extinction, the accumulation of greenhouse gases and ozone
depletion all tell us our current demands on nature are compromising human-
ity’s future well-being. In spite of these trends, society operates as if nature
were an expendable part of our economy. For example, agriculture, forestry
and fisheries are considered to be mere extractive sectors of the economy, and
since such primary activities contribute relatively little to the Gross National
Product (GNP) of most industrialized countries, they are not considered to be
particularly important. This perspective forgets that nature’s products are
indispensable to human well-being, however “insignificant” their dollar con-
tribution to the country’s GNP might be. Similarly, some people reduce the
economy-ecology connection to pollution that directly threatens the health of
people (e.g., urban air pollution). No doubt, this is an important problem but
the emphasis on human health betrays a narrow ecological understanding. The
economy’s growing demands on nature endanger the planet’s ability to sup-
port life on a much more fundamental level. Over-harvesting and waste
generation not only reduce future productivity, but can lead to ecosystems
collapse. So far, this phenomenon has been confined to the local or regional
level (desertification in the African Sahel and the loss of North Atlantic ground-
fish stocks being recent examples). However, increasing evidence of global
change is clear warning that human activity may now be undermining global
life-support systems. The prospect of significant climate change, with its
potential threat to food production and the safety of coastal settlements, should
in itself be sufficient to force society to adopta less cavalier attitude toward “the
envirerment” that sustains us (to say nething of 30 million other species).
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What is an Ecological Footprint?

Ecological footprint analysis is an accounting tool that enables us to estimate
the resource consumption and waste assimilation requirements of a defined
human population or economy in terms of a corresponding productive land
area. [ypical questions we can ask with this tool include: how dependentis our
study population on resource imports from “elsewhere” and on the waste
assimilation capacity of the global commons?, and will nature’s productivity
be adequate to satisfy the rising material expectations of a growing human
population into the next century? William Rees has been teaching the basic
concept to planning students for 20 years and it has been developed further
since 1990 by Mathis Wackernagel and other students working with Bill on
UBC’s Healthy and Sustainable Communities Task Force.

To introduce the thinking behind Ecological Footprint analysis, let's explore
how our society perceives that pinnacle of human achievement, “the city.” Ask
for a definition, and most people will talk about a concentrated population or
an area dominated by buildings, streets and other human-made artifacts (this
is the architect’s “built environment”); some will refer to the city as a political
entity with a defined boundary containing the area over which the municipal
government has jurisdiction; still others may see the city mainly as a concen-
tration of cultural, social and educational facilities that would simply not be
possible in a smaller settlement; and, finally, the economically-minded see the
city as a node of intense exchange among individuals and firms and as the
engine of production and econoemic growth.

No question, cities are among the most spectacular achievements of human
civilization. In every country cities serve as the social, cultural, communica-
tions and commercial centers of national life. But something fundamental is
missing from the popular perception of the city, something that has so long
been taken for granted it has simpiy slipped from consciousness.

We can get at this missing element by performing a mental experiment based
on two simple questions designed to force our thinking beyond conventional
limits. First, imagine what would happen to any modern city or urban region
— Vancouver, Philadelphia or London — as defined by its political boundaries,
the area of built-up land, or the concentration of sociceconomic activities, if it
were enclosed in a glass or plastic hemisphere that let in light but prevented
material things of any kind from entering or leaving — like the “Biosphere II”
project in Arizona {Figure 1.2). The health and integrity of the entire human
system so contained would depend entirely on whatever was initially trapped
within the hemisphere. Itis obvious to most people that such a city would cease
to function and its inhabitants would perish within a few days. The population
and the economy contained by the capsule would have been cut off from vital
resources and essential waste sinks, leaving it both to starve and to suffocate
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-at the same time! In other words, the ecosystems contained within our imagi-
nary human terrarium would have insufficient “carrying capacity” to support
the ecological load imposed by the contained human population. This mental
model of a glass hemisphere reminds us rather abruptly of humankind’s
continuing ecological vuinerability.

Figure 1.2: Living in a Terrarium,.
How big would the glass hemisphere need to be so that the city under it could
sustain itself exclusively on the ecosystems contained?

The second question pushes us to contemplate this hidden reality in more
concrete terms. Let’'s assume that our experimental city is surrounded by a
diverse landscape in which cropland and pasture, forests and watersheds —
all the different ecologically productive land-types — are represented in pro-
portion to their actual abundance on the Earth, and that adequate fossil energy
is available to support current levels of consumption using prevailing technol-
ogy. Let’s also assume our imaginary glass enclosure is elastically expandable.
The question now becomes: how large would the hemisphere have to become
before the city at its center could sustain itself indefinitely and exclusively on
the land and water ecosystems and the energy resources contained within the
capsule? In other words, what is the total area of terrestrial ecosystem types
needed continuously to support all the social and economic activities carried
out by the people of our city as they go about their daily activities? Keep in
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mind that land with its ecosystems is needed to produce resources, to assimi-
late wastes, and to perform various invisible life-support functions. Keep in
mind too, that for simplicity’s sake, the question as posed does not include the
ecologically productive land area needed to support other species independent
of any service they may provide to humans.

For any set of specified circumstances — the present example assumes
current population, prevailing material standards, existing technologies, etc.
— it should be possible to produce a reasonable estimate of the land/water
area required by the city concerned to sustain itself. By definition, the total
ecosystem area that is essential to the continued existence of the city is its de
facto Ecological Footprint on the Earth. It should be obvious that the Ecological
Footprint of a city will be proportional to both population and per capifa
material consumption. Our estimates show for moedern industrial cities the
area involved is orders of magnitude larger than the area physically occupied
by the city. Clearly, too, the Ecological Footprint includes all [and required by
the defined population wherever on Earth that land is located. Modern cities
and whole countries survive on ecological goods and services appropriated
from natural flows or acquired through commercial trade from all over the
world. The Ecclogical Footprint therefore also represents the corresponding
population’s total “appropriated carrying capacity.”

By revealing how much land is required to support any speafied lifestyle
indefinitely, the Ecological Footprint concept demonstrates the continuing
material dependence of humanbeings on nature, For example, Table 3.3 (pages
82-83) shows the Ecological Footprint of an average Canadian, i.e., the amount
of land required from nature to support a typical individual’s present con-
sumption. This adds up te almost 4.3 hectares, or a 207 meire square. This is
roughly comparable to the area of three city blocks. The column on the left
shows various consumption categories and the headings across the top show
corresponding land-use categories.

“Energy” land as used in the Table means the area of carbon sink land
required to absorb the carbon dioxide released by per capita fossil fuel consump-
tion {coal, oil and natural gas) assuming atmospheric stability as a goal.
Alternatively, this entry could be calculated according to the area of cropland
necessary to produce a contemporary biological fuel such as ethanol to substi-
tute for fossil fuel. This alternative produces even higher energy land
requirements. “Degraded Land” means land that is no longer available for
nature’s production because it has been paved over or used fer buildings.
Examples of the resources in “Services” are the fuel needed to heat hospitals,
or the paper and electricity used to produce a bank statement.

To use Table 3.3 to find out how much agricultural land is required to
preduce food for the average Canadian, for example, you would read across
the “Food” row to the “Crop” and “Pasture” columns. The table shows that,
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on average, 0.95 hectares of garden, cropland and pasture is needed for a
typical Canadian. Note that none of the entries in the table is a fixed, necessary,
or recommended land area. They are simply our estimates of the 1990s ecologl-
cal demands of typical Canadians. The Ecological Footprints of individuals
and whole economies will vary depending on income, prices, personal and
prevailing social values as they affect consumer behavior, and technological
sophistication — e.g., the energy and material content of goods and services.
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Figure 1.3: What is an Ecological Footprint?

Think of an economy as having an “industrial metabolism.” In this respect it is
similar to a cow in its pasture. The economy needs to “eat” resources, and
eventually, all this intake becomes waste and has to leave the organism — the
economy — again. So the question becomes: how big a pasture is necessary to
support that economy — to produce all its feed and absorb all its waste?
Alternatively, how much land would be necessary to support a defined economy
sustainably at its current material standard of living?
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Figure 1.4: Your Footprint. The average North American Footprint measures
4 to 5 hectares or is comparable to three-plus city blocks,

50 What? — The Global Context

Our economy caters to growing demands that compete for dwindling
supplies of life’s basics. The Ecological Footprint of any population can be used
to measure its current consumption and projected requirements against avail-
able ecological supply and point out likely shortfalls. In. this way, if can assist
society in assessing the choices we need to make about our demands on nature.
To put this into perspective, the ecologically preductive land “available” to
each person on Earth has decreased steadily over the last century {Tigure 1.5).
Today, there are only 1.5 hectares of such land for each person, including

‘wilderness areas that probably shouldn’t be used for any other purpose. In

contrast, the land area “appropriated” by residents of richer countries has
steadily increased. The present Ecological Footprint of a typical North Ameri-
can (4-5 ha) represents three times his/her fair share of the Farth’s bounty.

Indeed, if everyone on Earth lived like the average Canadian or American, we

would need at least three such planets to live sustainably (Figure 1.6). Of
course, if the world population continues to grow as anticipated, there will be
10 billion people by 2040, for each of whom there will be less than 0.9 hectares
of ecologically productive land, assuming there is no further soil degradation.
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Such numbers becorme particularly telling when used to compare selected
geographic regions with the land they actually “consume.” For example, in
Chapter 3 we estimate the Fcological Footprint for the Lower Fraser Valley, east
of Vancouver to Hope, B.C. This valley bottom has 1.8 million inhabitants for
a population density of 4.5 people per hectare. In short, the area is far smaller
than needed to supply the ecological resources used by its population. If the
average person in this basin needs the output of 4.3 hectares (Table 3.3), then
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Figure 1.5: Our Ecological Footprints Keep Growing While Our per capita “Earth-
shares” Continue to Shrink. Since the beginning of this century, the available
ecologically productive land has decreased from over five hectares to less than 1.5
hectares per person in 1995. At the same time, the average North American’s Foot-
print has grown to over 4 hectares. These opposing trends are in fundamental
conflict: the ecological demands of average citizens in rich countries exceed per
capita supply by a factor of three. This means that the Earth could not support
even today’s population of 5.8 billion sustainably at North American
material standards.

Heological Footprints for Beginners 1!

Figure 1.6: Wanted: Two (Phantoin) Planets. If everybody lived like today’s North
Americans, it would take at least two additional planet Earths to produce the
resources, absorb the wastes, and otherwise maintain life-support.
Unfortunately, good planets are hard to find...

the Lower Fraser Valley depends on an area 19 times larger than that contained
within its boundaries for food, forestry products, carben dioxide assimilation
and energy (Figure 3.5). Similarly, Holland has a population of 15 million
people, or 4.4 people per hectare, and although Dutch people consume less
than North Americans on average, they still require about 15 times the avail-
able land within their own country for food, forest products and energy use
(Figure 3.8, Box 3.4). In other words, the ecosystems that actually support
typical industrial regions lie invisibly far beyond their political or geographic
boundaries.

A world upon which everyone imposed an over-sized Ecological Footprint
would not be sustainable — the Ecological Footprint of humanity as a whole
must be smaller than the ecologically productive portion of the planet’s sur-
face. This means that if every region or country were to emulate the economic
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example of the Lower Fraser Basin or the Netherlands, using existing technol-
ogy, we would all be at risk from global ecological collapse.

The notion that the current lifestyle of industrialized countries cannot be
extended safely to everyone on Earth will be disturbing to some. However,
simply ignoring this possibility by blindly perpetuating conventional ap-
proaches to economic development invites both eco-catastrophe and
subsequent geopolitical chaos. To recognize that not everybedy can live like
people do inindustrialized countries today is not to argue that the poor should
remain poor. It is to say that there must be adjustments all round and that, if
our ecological analyses are correct, continuing on the current development
path will actually hit the less fortunate hardest. Blind belief in the expansion-
ists” comucopian dream does not make it come true — rather it side-tracks us
from learning to live within the means of nature and ultimately becomes
ecologically and socially destructive.

Dr. Footnote Explains

Various critics have raised well-reasoned objection to aspects of the
Ecological Footprint concept. In this section, sustainability counsellor Dr,
Footnote addresses some of the issues they have raised.
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THE POWEFR OF SCIENCE:

Analytic gl Scientist: .
The Fcological Fool- .

printis muchtoo
pretentious.For
example, in spite of
vears of detailed
ondsystematic re-
search, we stit do
not know exactly
how single organisms
work (be they bac-
teria or blue whales),
and we know even
less about how they
interact. we scien-
tists work with
modets, byt they are
crude simplific ations — and we can never prove them right,
The best we can do is prove them wrong.As good scientists
we must acknowledde our enormous ignorance of nature,
We needto be humble.So, how can you claim that the complex
mieractions between
people and nature
can be reduced to a
matter of hectares?

Dr.Footnote:Youre
right.The Fcologic at

Footprint doesn’t tetl
the whole story,
However, while
many people strive
toward the absolute
truth,amore relevant
question s whether
the knowledge we
uwse 5 compalible
with the phenomena
that we observe.
Know-ledge needs
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Yo be appropriate to the task.For example, Newton’s mechani-
callaws were good enough to fly us to the moon, m spite of
their shortc omings in light of Ensteinian relativity, Not knowing
something with certainty should not deter us from taking action
or counter-action.Lel’s avoid paralysis by analysis, but rather
err on the safe side. We must advocate precaution where po-
Tential danger looms — evenif we do not know the exact
nature of the hazard.

The Ecological Footprint modelmay be simple — Wike any eco-

logic.atmodel, it does not represent ali possible inter-ac tions.,
However, it estimates the minimum land area necessary fo pro-
vide the basic energy and material flows required by the economy.
We don't look af poliution beyond c arbon dioxide If anything, there-
fore, our current Ecologic al FooTprint c.alc Uations underestimate
humanity's draw onnature,

Evenso, our calculations show that people have overshot
giobal carrying capacity and that some people contribute
signific antly more to that overshoot than others I s question-
able, of course, whether humanity’s Ecologic al Footprint
should even approach the size of the Earth, Only asmaller Foot-
print provides any ecologicalresiience in the face of global
change.In any case, today’s ecolegicalovershoot can only
be temporary, and comes at a high cost to the future.

Inshort, we may not know exactly how nature works, but by us-
ing fundamentallaws and known relationships we can
calculate useful (under)estimates of human demands. They
may not be precise enough for managing nature, but they do
provide challenging guidetlines for managing oursetves in an
ecoloQically and socially more responsible way.

THEWISDOM OF THE MARKETPLACE;

Business persen;
The trends are clear.Globalincome is rising faster than human

population. IWteracy is declining. Agri-c ultural production has in-
creasedbecauwse it responds to growing demand. Life on the
planet s better than ever.1f we have environmental problems
it 5 only because property rights are poorly defined or prices
do notreflect the true costs, Once we get the prices right, the
“Invisible Hand” wilt Take c.are of those problems Prices are the
most effective way to tell people what to do and what not to
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do and government
interference should
be kept to aminimum,
Society’s needs wil
thenbe met as
people pursue their
own individual

GET THE TRUES RoHT
ANV THE MARXET will

interests,

Dr.Fooinote:Youre -\, TAVALRAL
right, to a point, 's
Whennature’s a &\% .
goods andservices U S

are underpriced
they become over-
used and abused,
and the “Invisible
Hand” that is sup-
posedto automatic ally balanc e the market becomes the desta-
bilizing “Lnvisible Ebow " Thus, adjusting prices through
depletion faxes and poliution charges, for example, can be ef-
fective inreducing activities that are ecologic ally desiructive.
However, the Invisible Hand may often depend on the Ec ologi
calFooltprint to work its magic . Ec ologic atFootprint analysis
may help us to assess
the true

social costs of
growth becauwse it
makes visible many
impacts To which
fraditional monetary
analyss s usually
bind.But lef’s be
realstic, the “free
marke!” will not solve
allour problems . Not
everything of value
c.an (or shoud) be
privatzed and not all
nature’s services can
even be quantified,
let alone priced,

BUT THE INNISIBLE
ELBOW MiaHT
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(What’s the market price of a stable and predictable climale?
How much ozone layer 5 enough?) The fact is that many deci-
sions about people, resources and the ecosphere will
continuye to rely on partial scientific information and potitic at
Judgment.Evensuch economic incentives as resource deple-
tion taxes and tradable polution rights re quire government
intervention in the economy.

By the way, there s nothing inconsistent between your global
ec.onomic frends and Ecologic al Footprint analysis. Higher
mcomes mean greater access toresources and bigger Fc o-
logic al Footprints for The privileged minority However,
superabundance today does not guarantee even adequacy
Yomorrow . Much of our present “ncome” s derived from the
tiquidation of naturatl capital. Our Foolprints are expanding even
as the land upon which we stand shrinks beneath us,

THE DOCTRINE OF FREF TRADE:

Pilo}; It seems to me
that the Fcological
Footprint questions
the value of trade.I
dont wanttolivein
the Middie Ages!
Trade 5 beneficiaito
everyone.For exam-
ple, n North Americ g,
we cannot grow
coffee andbao-
nanas, white coffee
and banana export-
ers may not be able
to build computers
or grow wheat, Also,
it is more economi-
cally efficient if we
produce the products where it is ec ologic ally most efficient,
For example, i5 it not stupid fo grow winter tomatoes in heated
greenhouses in Canada rather than import them from Calfornia
or Mexico?

WE NEEY FREE
TRAGE TUR TRCSPRETY
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Dr.Foolnote:
Ecologic al Footprint
danalysis is not
against trade per se.
However, it
examines frade
through aneco-
logic.allens and
reveals its
environmental
consequences.
When economists
tatk about trade bat
ances theyrefer
only to money flows,
not ecologicat
flows . The factis
_ that some areas
constantly give up ecological productivity, while others con-
tinuously draw on it For example, Hong Kong, Switzerland and
Japan, which have positive doliar frade batances, provide littie
ecological productivity fo the world, while importing a great
dealfrom other places o maintain their high levels of
consumption. Unfortunately, not everybody canbe anet im-
porter of ecological goods andservices.On the globalscale,
for every importer there must be an exporter. This means that
even though most developing nations are trying to follow the
development of places like Japan, Hong Kong or Switzerland, it
i5 physic ally impossible for all of them to succeed.

Expanding world frade leads o increased giobalresource
flows, which stimulates total economic production and
accelerates the depletion of the planet’s naturat assets — and
there are other problems.People who live on ecological goods
imported from afar (and oh™*common-pool” ecological
Functions suc.h as climate controt, which are shared by every-
one) dare spatially and psychologically disconnected from the
resources that sustain them They lose any direct incentive fo
conserve their ownlocalresources and have no handin the

management of the distant sources of supply.In fact, they
may remain bissfully unaware of both the ec ologic ot and
socialeffects of prevailing terms of frade. Modern intensive
production methods not only accelerate the depletion and

BT TREVAILING
TERMS OF TRAPE
UNVERMINE

SUSTAINABILITY
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contamination of field and forest, but the ec onomic benefifs
of The increased produc tivity are ine quitably distributed, par-
tic ularly inlow-income countries. Those who heed the income
may actually be displaced from the land to make way for ex-
port crops while the profifs flow mainty to the already well-off,
Inshort,in aworld where the globat economy is already press-
ing ec ologic al limits and poverty stiltstalks a billion people, we
don’t need“free frade,” but terms of trade that encouragde the
rehabilitation of natural capital and direc t the benefits of ex-
port activities to those who need them most.

THE UNCERTALN FUTURE:

Fortune Teller:
Ecologic al Footprint

analysts claim to
see the future.But
predictions and
extrapolations are
always way off . The
only thing we know
about the future 5
that it is likely to be
different from what
we think it will be,
EvenI have diffic uity
seeinginfo the
future with my
crystatball..,

Dr.Fooinote:

Ecological Footprint analysis 5 not a predictive tool.Itis an
“ecologicalcamera”that takes asnapshot of our current
demands on nature. Extrapolation to the anticipated human
population andresource flows in 20U0 does suggest there are
serious biophysicalbarriers on our current development path,
but the numbers do not predict how things will furn out, Rather,
they measure the “sustainability” gap that society must some-
how close To ensure astable future.Inshort, Ecological
Footprint analyss ¢ an show how muc.h we have to reduce our
consumption, improve our technology, or change our behavior

THE  FUIE sEaes Ty
ANV UNCERTRIN — HOW
CAN THE ECCLOQCAL

N .
F

§
e
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— to achieve sustain-

FUOTPRNT AaLYcrs ability It can abo
POES NOT FRED VAR P reveal with graphic
T SRy e N ; clarity the chronic
ECOLOG LA L \\\‘ N :;‘d:erlcﬂ ::rwequrTy
SNAPSHOT a}/’; ‘ ar persists
between affluent
and low-ncome

countries today,
Mostimportant, Fco-
logical Footprint
analysis suggests
some of the ways
society can begin
the shift toward
sustainabiity and
which of these
Mmedsures provide
the greatest leverage.To reiterate, this foolis nof telescope
info the future, but a way to visualze the consequences of
current trends andto assess alfernative “what " sc enarios on
the road to sustainabitity,

THETECHNOLOGICAL FIX:

Robot:For hundreds o

of years people r P

have worried that TECHNCLOGY CAN

we would run out of KT
land or resources.
Butno:the techno-
logic alrevolution
has increased the
abundance and low- :
eredthe prices of )
goods andservices, °
Thanks fo technot- >
ogy, asingle farmer

produces more than

200 farmers did 200

vears ago.Thanks to
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Technolog@y, milions of people in North Americ.a live more c.om-
fortably, are heatthier, feel more sec.ure and eat better than
even kings and queens could dream of a few hundred years
ago.

Who could have anticipated the computer revolution? wWho
can anticipale the future benefits of genetic engineering? For
the last two hundred years, fechnology has successfully met
the challenges of growth.Once people are faced with a
problem, they will come up with a solution. Our greatest
resource is the human mind, and the potential for innovation is
unlimited.Just think about recent advances in medicine, trans-
portation and c ommunic ations. why shouldnt we be able To fix
any problem in the fufure?

Dr Footnote:

EcologicalFootprint
analysis does not
question the
imporfance of
Technological
mnovation.In fact,
technology will play
amagjorrole n
making society more
sustainable.

If wereally want to
build a globatecon-
omy five to 10 times
the size of today’s
(as suggested by the
Brundiiand report),
thenwe needtech-
nolo@y that makes us five To 10 times more resource-efficient,
Some analysts aready refer to this as the “factor- 10" economy
(see chapter u),

Clearly, improved fechnologies are essential. Even simple
things like solar water heaters or better inswation in our houses
canreduce our Footprint without compromising our material
standards of iving.However, keep in mind that many techno-
logic alinnovations have notreduced our use of resources, but
only substituted capital — resources and machines — for tabor.
For example, while modern agric ulfure produces more output per

FOSSIRY, B CERRINLY
NOT TORAYS. TEGACACRY
ANV NOT WiTH CURRENT
HONOMIC (NCENTIVES
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farmer than traditional agric uure, it re quires much more
energy, materials and water per unit of crop produced (as the
tomato example shows in Chapter 3).Also, in present circ um-
stances, gains in tec hnologicat efficiency offen encourage

Jdncreased consumption — more efficient cars are more ec.o-

nomicaland are consequentty used more frequently by more
people.Indeed, in spite of efficiency gains, most industrial
countries’ total energy consumption has increased in recent
years.Inthis context, the Ecologic at Footprint c.an be an impor-
tant measuringrod of progress toward suwtainabitity. Can new
technology increase orreduce Society’s demand on nature?
It depends;if new technology is to reduc.e our Ecological Foot-
print, it must be accompanied by policy measures to ensure
That efficiency gains are not redirected to atfernative forms of
consumption,

THE MANTRA OF OPTIMISM:

Optimist; Ec.ologic al Footprint analysis is depressing.It paints o
bleak picture of the

future People like ;
youseem to have an
affinity for apoc alyp-
tic. visions . Such
visions have existed
alithrough human
history, but they
have never come
true.Why do younot
look on the bright
side of life? Stop to
smelltheroses —
let’s have a Qood
Timel

Dr.Fooinote;
Acknowledging that

nafure has a finite capacity is not pessimistic, just realistic It
makes room for wise decisions. T o ignore these basic constraints
would jeopardze future weltbeing.Ec ologic at Footprint analysk
starts from the premise that humanity must live within giobat




26 OUR ECOLOGICAL FOOTPRINT

carrying capacity It
also maintains that i
we choose wisely it
might even be possi-
ble foincrease our
quality of life Our
conhcernis that the
way we now live on
the planet is self-
destructive The
Footprintis atool
that faciitates \earn-
ing about ecologicat
constraints and
developing a
suwtainable lifestyle.
The earlier humanity
starts Yo act ypon
the new challenges,
the easier it wittbe,

THE LONGER wiE

WAIT e TOVAHER
THE ARSETMENT

THE GROWTH OF \IMITS;

Energy Producer:
Energy is the driving
force of the human
enterprise . If we
have enough
energy,we can do
anything we like:
clean up the
environment, irrigate
deserts, build fast
transport-ation
networks, power
highly productive
greenhouses —you
name itl T oday’s
ecologicalscarcity
is only temporary.
It won't belong
before we develop

THE  FVTWEE
PROMISS WUMTTY
NEREY VRIS
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unlimited energy sources. Fusion energy is promising and we
have hardly tapped into the potentiai for conventional fission
power And, imagine the potentialif we could wse all the tidai
wave or solar energ@y that goes to waste today!

Dr.Footnote:Some
people do hope that
humanity wittbe able
to harness unlimited
energy supplies.In
fact, we already are
endowed with g
huge energy source:
the sunbeams
175,000 terawatts to
our planet, com-
paredto just 10
Terawatts of
commerciol energy,
mainly fossit fuel,
wedby the human
economy. However,
imagine the impact
of an unlimited energy supply; f not used wisely or with restraint.
We’ve run down much of the planet with just 10 terawatist
Unlimited cheap energy couldsimply expand human ac tivities
further, depleting other natural capitalstoc ks untitwe run info
some new — and probably more severe — limiting factor.It
may not be energy resources, but the wasie assimilation
capacity of ouwr planel, that bec omes most ¥miting. For example,
while we usedto be concerned about running out of fossil fuel,
scientists now realize that COzsinks are evenscarcer (they're
already filled o overflowing),

Of course, used with due caution, technology can heip to
overcome ec.ologicatscarcity Indeed, moving toward asolar
economy may be the most promising strategy for reducing our
Ecological Foolprint, Solar energy, with gllits necessary
equipment, witbe more expensive, and we will use it more
wisely. However, with g solar economy we should be able to
secure ahigher future quality of Wife.

PERHAPS , Bl USING WHAT
WE WONE  WASELY wWouLY
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Planning for a Sustainable Future

The Ecological Footprint is a tool to help us plan for sustainability. It not
only addresses such global concerns as ecological deterioration and material
inequity, it also links these concerns to individual and institutional decision-
making. Further refinement is necessary to develop the tool’s full potential for
planning practitioners” everyday decisions. However, it has already been
applied in over 20 different situations, including those presented as examples
in this book. In these applications, which range from environmental cutdoor
education for children to policy and project assessments for municipalities,
Ecological Footprint analysis is already helping to frame sustainability
issues and solutions in Canada and several other countries.

Ecological deterioration and social injustice can be reversed — there are
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Figure 1.7: Paths We Can Choose.
What kind of future would you like and how can we get there?
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thousands of conceptual tools and inspiring ideas about how to plan for a safer
and more secure world. The Ecological Footprint is one of these tools. Tt helps
us to understand both our present situation and the implications of policy
choices.

Ecological Footprint analysis helps to put things in the larger perspective.
Toreturn to a previous image, we interpreted the Footprint of a city as the total
area that would have to be enclosed with the city under a glass capsule to
sustain the consumption patterns of the people in that city. Even without actual
data, this mental image illustrates an important reality: as a result of high
population densities, the rapid rise in per capita energy and material consump-
tion, and the growing dependence on trade (all of which are facilitated by
technology), the ecological locations of human settlements no longer coincide with
their geographic locations. Modem cities and industrial regions are dependent
for survival and growth on a vast and increasingly global hinterland of
ecologically productive landscapes.

There is a small irony here — many science fiction writers have also evoked
the image of a domed city, but in science fiction the device is usually needed
to isolate and protect the human habitat from a hostile external environment.
By contrast, our capsule experiment emphasizes that, without free access to the
“environment,” it is the isolated human habitat that becomes hostile to human
life!

Thinking about such an encapsulated city forces us to consider not only all
the ways in which we remain dependent on nature, but also on all the ways
we can reduce humankind’s negative impact on the systems that sustain us.
For example, assume for a moment that your city or community is confined
within a human terrarium as described above. That is, the hemisphere contain-
ing your city is just adequate to sustain the present population at prevailing
material standards. Now ask yourself what the planning process and land-use
bylaws might look like in the urban capsule. What sort of decision-making
process would there be and who would be involved? What “trade-offs” and
development costs that we currently ignore suddenly become very important?
What criteria might be used to decide between private interests and the
common good? To make this really interesting and more concrete, compare the
desired planning process and legal regime with those currently in use in your
community. Why are they different? Do these differences really make sense
when we consider that the ecosphere is nothing but one big capsule containing
the entire human family? The following chapters take off from here to explain
how the Ecological Footprint concept contributes to building a sustainable
society.



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

