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About the Pembina Institute

The Pembina Institute is an independent, citizen-based organization involved in environmental
education, research, public policy development and corporate environmental management services. Its
mandate is to research, develop, and promote policies and programs that lead to environmental
protection, resource conservation, and environmentally sound and sustainable resource management.
Incorporated in 1985, the Ingtitute’ s main office is in Drayton Valley, Alberta with additional offices
in Calgary and Ottawa, and research associates in Edmonton, Toronto, Saskatoon, Vancouver and
other locations across Canada. The Institute’s mission is to implement holistic and practical solutions
for a sustainable world.

The Green Economics Program is dedicated to designing and implementing practical, street-smart
economic tools that would reorient society back to the original meaning of the word “economy” —the
care and management of the wealth of the household. By developing new tools for measuring the true
wealth or well-being of nations, we can help guide Canadians and Albertans to a sustainable future.

For more information on the Pembina I nstitute’ s work, visit our website at www.pembina.org, or
contact:
The Pembina I nstitute
Box 7558
Drayton Valley, Alberta T7A 1S7
tel: 780-542-6272 fax: 780-542-6464
e-mail: info@pembina.org

For more information on the Alberta GPI project, contact us at economics@pembina.org.

About this Report

Thisis one of 28 reports that provide the background for the Genuine Progress Indicators (GPI)
System of Sustainable Well-being Accounts. It provides more detail on the Alberta ecological
footprint analysis that was earlier published in “ Sustainability Trends 2000: The Genuine Progress
Satement for Alberta, 1961 to 1999.” The research for this report was completed near the end of
2000. The appendices provide further background and explanation of our methodology; additional
details can be obtained by contacting the authors. Appendix A includes alist of all GPI background
reports. This report answers the following questions:

1) What isthe ecological footprint of Albertans?

2) How has the ecological footprint changed since 1961 in Alberta?

3) How does Alberta’ s per person ecological footprint compare with Canada’ s and those of other
regions of the world?

4) What are the magjor contributors to Alberta' s ecological footprint?

5) How do the ecological footprints of those in different income brackets compare?

6) How do the per-person ecological footprints for Edmonton and Calgary differ from each other
and from the provincia average?

7) What is the forecasted ecological footprint change in Alberta and Canada during the next 20
years?

8) What isthe correlation between Alberta' s ecological footprint and consumption?

9) How can the ecological footprint be applied to create a more sustainable Alberta?

The Pembina Ingtitute ISBN 0-921719-42-6
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1. Executive Summary

Alberta’s Ecological Footprint: How Big?

Keeping humanity’s footprint within the planet’ s biocapacity is a minimum requirement for
sustainability. The ecological footprint measures the extent to which the biosphere is overbur-
dened by human activities. Between 1961 and 1999, Alberta s ecological footprint grew by 66

percent—increasing from 6.5 hectares per
person to 10.7 hectares per person, over five
times the globd ecologica carrying capacity of
1.8 hectares per person. The Alberta ecological
footprint peaked in 1997 at 10.8 hectares per
person, of which the energy footprint made up
over 60 percent. During the late 1970s and
early 1980s Alberta' s ecologicd footprint
decreased marginally due to improved energy
efficiency. Increased consumption of energy
and consumer goods in the 1990s, however, has
outstripped energy efficiency gains. Alberta's
ecologicd footprint is forecast to reach 15
hectares per person by 2020, over eight times
the global ecologica capacity. If the entire
world had an ecological footprint as large as
the average Albertan, five planets would be

Noteworthy

- The Alberta ecological footprint increased 66%

between 1961 and 1999.

- Albertans are consuming at a rate over four times

greater than what is sustainable from a global
perspective.

If the entire world had an ecological footprint as large
as the average Albertan, five planets would be needed
to meet consumption demands.

- Albertans’ present footprint of 10.7 ha/person ranks

fourth highest among average per person footprints of
countries in the world.

- The Alberta ecological footprint is 37% larger than the

Canadian ecological footprint.

- Albertans in the top income quintile have an ecological

footprint almost 50% larger than the provincial
average and 200% larger than Albertans in the lowest
income quintile.

needed to meet consumption demands.

The Alberta Ecological Footprint, 1961 to 1999
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Changesin Alberta’s ecological footprint size from 1961 to 1999

Energy Footprint +89%
Food Footprint +12%
Other Footprint +126%
Ecological Footprint + 66%

So What?

Ecological footprint analysis (EFA) gives policy makers and citizens information about the
impacts of their consumption behaviour on ecological integrity and sustainability. EFA com-
plements the other indicators of the GPI accounts by providing a benchmark of sustainability to
guide policy decisions and persond lifestyle choices that address Alberta s sustainable well-being
from a globa perspective. If loca gainsin natural, economic, or socia capital come at the
expense of accelerating ecologica damage and socia disintegration elsewhere, then local
prosperity comes with a cost to global sustainability. The ecological footprint addresses the
impact of our consumption localy in Alberta and provides a more complete globa picture of the
consequences of our consumption habitats and demands.

If EF andysis and audits were incorporated into the public policy and budgeting processes, they
could have profound implications for households, businesses and governments. For example,
trade and foreign policy could consider both interregiona and transnationa impacts of import and
export policies that impose ecologica deficits on other citizens and ecosystems, depleting natural
and human capita in one region to feed consumption demands in Alberta or Canada. This would
give awhole new perspective on the full impacts of globalization and free trade.

Footprint analysis also empowers individua citizens to engage in a diadogue, based on EF
evidence, about changing personal lifestyle choices to ensure a sustainable future for Albertans
and for citizens of the global community. For example, Albertans' relatively large ecological
footprint could be reduced if people chose to travel less, take public transit, walk or cycleto
work, or buy loca produce, goods and services. EFA provides an “ecological reality check” that
leads to a fundamental persona examination of “what can | do today to reduce my footprint?’

The figure below shows the ecologica footprint and GDP in Alberta as indices. In the index, an
ecological footprint of 1.8 hectares per person’ is set equal to 100, and deviations from that
benchmark are measured as movement towards zero. Thus, as the ecological footprint increases
relative to the benchmark of 1.8 ha per person, the index moves toward zero. While Alberta has
boasted a steady increase in provincial GDP over the study period, the ecaogica footprint index
has decreased, indicating alarger Alberta ecological footprint.

" 1.8 haper person isthe amount of biocapacity or footprint space available per person if wetake all the
global biocapacity and divide by the global population. One hectare equals 2.47 acres.
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GDP and Ecological Footprint for Alberta asIndices, 1961 to 1999
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2. What is ecological footprint analysis?

Ecological footprint analysis measures the pressure
or human load on the earth resulting from
humanity’ s natural resource consumption and “Sustainability, or satisfying lives fO_I’ all within the
waste generation It does this by measuri ng how means of nature, depends on making sure people do
h of nat ’ | todav t otai not use more ecological services than nature can
much or nature peo_p euse _ay 0 su E—}In regenerate. As human pressure is already exceeding
themselves. Ecological footprint calculations are the globe’s ecological capacity, the sustainability
based on two smple facts: first, most of the challenge becomes how to reduce overall human
resources we consume and much of the waste we pressure. Certainly, we cannot succeed with this
generate can be accounted for; secondly, we can fhh;”i‘:r]!gif t';";ﬁ do not reduce the pressure in a way
convert resource consumption and waste generation Mathis Wacll< emagel, 2001
into the bi ologlcally prOdUCtive area necessary to What We Use and What We Have: Ecological Footprint

meset our Consumption neajS. and Ecological Capacity, Redefining Progress, San Francisco

The ecological footprint of any defined population (a single person, household, province,

country) is the biologically productive area required to produce the food, wood and &l the other
items that humans consume, to give room for infrastructure, and to absorb the wastes, carbon
dioxide and other pollutants that result from human activity. To give results in comparable units

of measure, al components are adjusted for their biological productivities.” Since the resources
we consume come from all corners of the planet and the wastes we generate affect distant places,
ecological footprint analysis considers the sum of al our ecologica impacts no matter where they
occur on the planet."**

" This means that land with higher than average productivities woul d appear larger in footprint accounts.
The sameis done on the capacity side when aregion or nation’s ecological capacity to accommodate
footprintsis analyzed.
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Current ecological footprint estimates err on the conservative side. Cautious figures have been
consistently used; areas for the protection and treatment of water have not been included; and
areas for the absorption of wastes, pollutants and toxic materias, with the exception of carbon
dioxide, have been omitted. In addition, the probability that chemical pesticide and fertilizer use,
soil compaction, clearcutting and other non-sustainable harvesting practices will reduce future
soil productivity have not been considered. The current biological productivity of a given piece of
land is assumed to continue into the future.

3. Methodology

The Alberta ecologica footprint is based on the methodology developed by William Rees and
Mathis Wackernagel of the University of British Columbiain their book Our Ecological
Footprint: Reducing Human Impact on The Environment* and, more specifically, on the results
presented in Wackernagel’s 1996 Canadian Ecological Footprint estimate. His 1996 ecologica
footprint update was part of the Living Planet Report published by the World Wide Fund For
Nature.®> Calculations for the Alberta footprint were undertaken using the same categories of
material flows as used in the Ecologica Footprints calculated for the “Living Planet Index”

report.

As the data to directly caculate the ecological footprint at the provincial level were not available,
the Alberta footprint was calculated by adjusting the footprint area for differences in consumption
patterns between Alberta and Canada.® These adjustments rely on Statistics Canada data,
including data from “Food Expenditure Surveys’, “Family Expenditure Surveys’, * Spending
Patterns In Canada’, “Food Consumption in Canadd’, “ Canadian Economic Observer” and the
“Report on Energy Supply-Demand In Canada.” National Energy Board figures were used to help
calculate the energy footprint. This approach is smilar to the methodology used in the Nova
Scotia ecological footprint conducted by Jeff Wilson and The Genuine Progress Index Atlantic.”
An idea ecological footprint would be measured by tracking the actual material and energy flows
used to support our consumption demands:. a full ecologicd footprint life-cycle anaysis.
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4. Alberta’s Ecological Footprint

In 1999, Alberta had a population of 2,964,689 people and aland area of 66,200,000 hectares.”

An Alberta ecologica footprint analysis, based on Mathis Wackernagel’ s Canadian footprint
analysis, reveals that the area required to sustain Alberta s resource use and waste by-productsis
10.7 hectares (26.4 acres) per person or 12.2 hectares (30.1 acres) per person if the suggested 12
percent of ecologica space for biodiversity is included.

With a per capitafootprint of 10.7 hectares, Albertans require 31,722,172 hectares of land to
support their current consumption levels. This means that the citizens of Alberta use the
productive output of aland area dmogt five times larger than dl the Maritime provinces
combined to sustain themselves or over 48 percent of the Alberta land area.’ To calculate your
personal ecologica footprint visit Redefining Progress s web site at

wWww.rprogress.org/resources/nip/ef/ef household calculator.htm

IlO

To maintain current levels of consumption,
Albertans use the ecological capacity of their
own province but also depend on additiond
ecological capacity from elsewhere through
trade of goods and services derived from
natural capital.™ By maintaining a constant
supply of goods, trade disguises the negative
consequences of over-consumption and
unsustai nable resource use by transferring the
impacts to other regions. The ecological
footprint exposes this discrepancy by
atributing the consequences of a given
population’s consumption no matter where it
occurs on the planet. One can imagine a society
that enjoys high materia standards based on
the knowledge industries and high-end service
sector jobs, for example, and that boasts
excellent population hedlth, high levels of
education, and growth in its manufactured

Alberta is well endowed with a large amount of
space and a relatively small population. The
province spans an area of over 660,000 sg km,
with a population of less than three million people.
What contributions should Albertans be making to
ensure global sustainability? As occupants of a
large land area, do Albertans have the right to live
on a larger footprint? Do Albertans take for granted
natural spaces? How would we need to change our
lifestyles if we lived in conditions such as Hong
Kong where there are 6,217 persons per square
kilometre in contrast to Alberta where we have a
population density of 4.5 persons per square
kilometre.*

*In 1999, Hong Kong's population was 6,826,500 people
in a land area of 1,098 square kilometres, for a population
density of 6,217 persons per km?. Source: Wendell Cox
Consultancy, 2000. Demographia web site
www.demographia.com/db-hkdbd99.htm

capital and even natura capital stocks. By most standard measures and criteria, this society would
represent the essence of sustainability. However, if locd gainsin natural, economic, or socia
capital come at the expense of accelerating ecological damage and socia disintegration

elsewhere, then local prosperity represents a cost to global sustainability.™” The ecological
footprint addresses the impact of consumption—Iocaly in Alberta and globaly—»by providing a
more complete picture of the consequences of Albertans' consumption habitats and demands.

When Alberta s ecologicd footprint is compared with those shown in the World Wildlife Fund's
“Living Planet Report,” Alberta has the world' s fourth largest ecological footprint per capita.
Compared with other countries, Canada has the tenth largest ecological footprint per capita (see

Figure 1)."
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Figure 1: Top 10 Country Ecological Footprints and Comparisons

Ecological footprintsin chart do not include space set aside to preserve biodiversity.
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Sustainability requires that human activity remain within the carrying capacity of nature. If we
divide the Earth’ s biologicaly productive land and sea by the human population, we get an

average of 2.1 hectares per person in the year 2000. If we set aside 12 percent of the ecologically
productive land for biodiversity preservation™* as recommended by the Brundtland report,” the
available bioproductive space per person shrinks from 2.1 hectares to just under 1.8 hectares. The
ecologica footprint model acts as a benchmark of sustainability by comparing the per capita
consumption of a defined population with the global per capita share of 1.8 ha. Consumption in
excess of 1.8 ha per capitaimplies that these resources and services are being used at an
unsustainable rate. The excess consumption in relation to the per capitaglobal areaavailableis
called the global sustainability deficit™ (see Tables 1 and 2).

The lifestyle of the average Albertan, for example, with a footprint of 10.7 ha per capita, is
clearly not sustainable on aglobal scae. Our lifestyle can only be maintained by continualy
imposing an ecological footprint—and possibly ecological deficits—on other communities. Thus
the ecological footprint has significant global equity and distributiona issues. A relatively large
footprint may lead to unintentional and easily unaccounted-for impacts on our fellow global
citizens, forcing some to go without the same access to natural capital or quality of life that we
currently enjoy. Indeed, sustaining the whole world at the consumption levels of the average
Albertan would require five planets the size of our Earth.

Even though the average footprint of humanity of 2.8 ha per person is relatively small compared
with the Alberta ecological footprint of 10.7 ha per person, it still exceeds the capacity of the
biosphere. Assuming we set aside 12 percent for biodiversity protection, then we aready exceed
the Earth’s capacity by 50 percent. Humanity consumes more than what nature can regenerate by
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depleting the globe' s stock of natural capital and by reducing the biocapacity available for future
generations. Table 1 and Figure 2 illudtrate the differences among selected countries; countriesin
Table 1 are ranked by 1996 footprint.

Table 1: Global Sustainability Deficit by Region (1)

Region 1996 footprint Global sustainability 1996 GDP/Capita
(ha/capita)* deficit (ha/capita) (3US)
United Arab Emirates 16.0 14.2 18,941
Singapore 12.4 10.6 23,654
United States 12.2 10.4 26,351
Alberta 10.7 8.9 25,882
Canada 7.7 5.9 19,157
Germany 6.3 4.5 27,498
Chile 3.4 1.6 4,102
China 1.8 0 604
India 11 -0.7 336
Eritrea 0.3 -15 -
Global Average 2.8 1.0 -
Global Availability** 1.8 -

(The Living Planet Report is available at the WWF web site www.panda.org or the Redefining Progressweb site
WWW.Iprogress.org )

* does not include space set aside to preserve biodiversity

** The global footprint target assumes current population figures and that 12 percent of ecologicaly productive space
is set aside to preserve biodiversity.

Figure 2: Global Sustainability Deficit by Region (1)

16 4 —

12.2 12.4

11 i 0.4 10.6

5.9

T 7 T T

Alberta Canada  United Arab United Slngapore Germany Chile China 7 Erifrea] Global

Ha/Capita

Emirates States Average

@ Footprint [ha/cap] [ Global sustainability deficit [ha/cap] |

Alberta and Canada have footprints significantly larger than the 1.8 ha available per citizen that
would ensure global sustainability. Alberta's EF is 6 times larger than China s and aimost 10
times larger than India’ s, the new developing economies of the world. If China, with 1.26 billion
people, had the same per capita footprint as Albertans, the Chinese would require more than an
entire planet the size of Earth to meet consumption demands."” Clearly thisis not possible.
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Alberta’s global sustainability deficit now stands at 8.9 ha. In other words, Albertans are
consuming at arate over four times what is sustainalde from a global perspective.

As Table 2 and Figure 3 demonstrate, there are great disparities among countries ecological
footprint sizes. Industrialized countries far exceed their share of globa bioproductive space, while
the non-industrialized portions of the world tend to live well below the average globa
bioproductivity space per person. Africa and Asia/Pacific countries have ecological footprints of
1.3 haper capitaand 1.8 ha per capitarespectively. This suggests that the average Albertan places
the same demand on the planet’ s resources and waste assimilation capacities as eight individuals
from Africa or six individuals from the AsaPacific region.

Table 2: Global Sustainability Deficit by Region (11)

Region Footprint Global sustainability
(ha/capita)* deficit (ha/capita)

North America 11.8 10.0

Western Europe 6.3 4.5

Central and Eastern Europe 4.9 31

Middle East and Central Asia 2.7 0.9

Latin America and Central Asia 25 0.7

Asia/Pacific 1.8 0

Africa 1.3 -0.5

OECD 7.2 5.4

Non-OECD 1.8 0

Global Average 2.8

Global Availability 1.8**

* does not include space set aside for biologically productive space
** The global footprint target is based on current popul ation figures and assumes that 12 percent of
ecologically productive space is set aside to preserve biodiversity.

Figure 3: Global Sustainability Deficit by Region (11)
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Seventy percent of the world's population consumes less than the 1.8 ha per capita of land and
sea space available for human use (Figure 4).*® Arguably, global environmental decline can,
therefore, be attributed to 30 percent of the world's population. In fact, this 30 percent uses 90
percent of the world's ecological capacity. This group is largely concentrated in OECD nations
whose per capita ecological footprint is 7.2 ha. In contrast, non-OECD countries have an
ecological footprint of 1.8 halper capita.® Excessive consumption by one group in many cases
directly undermines the ability of othersto secure their basic human needs.

Figure 4: Global Ecological Footprint Distribution (above and below 1.8 ha)
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Figure 5 shows the remarkabl e distribution of ecological footprints by the percentage of the
world’s population. A mere five percent of the world’s population (which includes Alberta, other
Canadian provinces, and the U.S.) has an average footprint of 11.9 ha/capita or 8.5 times that of
the 54 percent of the world’s population with a footprint of 1.4 ha/capita. Alberta s footprint
amounts to 10.7 ha/capita.
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Figure5: Global Ecological Footprint Breakdown
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5.  How does Alberta compare with Canada?

Alberta' s ecological footprint of 10.7 ha per person is amost 40 percent larger than the Canadian
average of 7.7 ha per capita® Table 3 and Figure 6 show that with the exception of the food
footprint, Albertais above average in al other footprint categories. The “other crop” footprint,
“timber” footprint and “built-up area’ footprint are marginaly above their Canadian counterparts.
The significant difference in ecological footprint size can be attributed almost entirely to

Alberta' s larger energy footprint (6.8 ha per capita), compared with the Canadian energy footprint

(3.6 ha per capita).

Table 3: Alberta/Canada Summary

Canada

Food Footprint

Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)

total arable land 0.54 3.16 1.70

total pasture land 2.07 0.39 0.80

total sea 0.97 0.06 0.06

total food footprint 3.58 2.56

“Other Crop” Footprint

Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)

total arable land 0.01 3.16 0.03

total pasture land 0.09 0.39 0.04

total other crop 0.10 0.06

footprint

Energy Footprint

Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)

CO; absorption 2.04 1.78 3.62

land

“Built-Up” Footprint

Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)

[ Built area land | 0.13 | 3.16 | 040 |

Timber Footprint

Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)

[ Forest land | 0.59 | 1.78 | 1.05 |
Total Footprint 7.68

Alberta
Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)
total arable land 0.49 3.16 1.54
total pasture land 2.03 0.39 0.78
total sea 0.69 0.06 0.04
total food footprint 3.20 2.37
Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)
total arable land 0.01 3.16 0.03
total pasture land 0.11 0.39 0.04
total other crop 0.12 0.07
footprint
Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)
CO; absorption 3.80 1.78 6.76
land
Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)
| Built area land | 0.13 | 3.16 | 042 |
Footprint Area total equivalence equivalent
(ha/cap) factor total (ha/cap)
[ Forest land | 0.62 | 1.78 | 1.09 |
10.71
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Figure 6: Footprint Comparison Chart
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6. Energy Footprint

Alberta’s per capita energy footprint of 6.8 ha makes up 64 percent of its total ecologica
footprint. Alberta s per capita energy footprint is more than 50 percent greater than the Canadian
average because of higher per capita energy demand coming from coal, oil and natural gas.™*
Alberta has almost 20 percent more vehicles registered per capita®” 47 percent more SUV's and
light trucks per capita than the Canadian average® and Albertans live in larger houses™ (see
Table 4).

Table 4: Energy Consumption Facts

Alberta Canada
Secondary Energy Demand 234 155
(Gj/capitalyr)
Registered Motor Vehicles .69 .58
(vehicles/capita)
SUV-Light Truck (stock/capita) .24 17
Average Dwelling Size 6.5 6.1
(rooms/dwelling)

Sources of Alberta s energy also play acriticd role in the larger energy footprint. Albertarelies
heavily on fossl fuels. Coa and oil supply 98.4 percent of Alberta's electricity while only 32.2
percent of the electricity in Canada is derived from cod or oil.* In contrast, where
hydroelectricity is the dominant source of energy in the rest of Canada, it is virtualy unused in
Alberta The footprint for 100 Giggjoules per year for petroleum-based fossil fuel is 1.0 hectare
compared with 0.1 hectare for hydroelectricity®” (see Table 5).
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Table5: Footprint Conversion Ratiosfor Fuel Source

Energy Type Gj (ha/cap) ratio
coal consumption 0.018
liquid fossil fuel consumption 0.014
fossil gas consumption 0.010
nuclear energy consumption (thermal) 0.014
energy embodied in net imported goods 0.014
hydroelectricity consumption 0.001

The use of renewable energy sources would dramatically reduce Alberta's ecological footprint.
Since the 1960s, however, the use of renewable energy has increased only marginally. Figure 8
indicates that as a percentage of overall consumption, steam and biomass rose from 1.3 percent of
total energy consumption in 1980 to 2.7 percent in 1998.%% The use of solar energy does not even
register, at less than 0.00005 percent.”

Figure 7: Consumption as a Percentage of Total Provincial Consumption
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Alberta has great potentia to harness wind and solar energy and increase its use of biomass. The
Pembina Ingtitute’' s Andrew Pape-Salmon, a renewable energy expert, estimates that Alberta's
renewable energy production capacity from wind, solar and micro-hydro facilities could be as
much as 30 percent of Alberta’s current energy production.*® Alberta would require diversity of
wind power (30 percent intermittents, wind, photovoltaic power) combined with natural gas. It is
technically feasible to have 30 percent wind, 20 percent storage hydro and 50 percent natural gas
(combined cycle). Albertais constrained in terms of biomass capacity since this would require
conversion of agriculture land to biomass energy farms. Also, Alberta does not have the same
large hydro storage (battery) facilities as B.C. does.
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Despite this potential, future projections indicate that the use of renewable energy as a percentage
of overal end use energy consumption will decrease from 3.69 percent in 1996 to 2.74 percent in
2025™ (see Table 6).

Table 6: Projected Renewable Energy Use
1996 2000 2005 2010 2015 2020 2025

Steam 7.7PJ 4.1PJ 42PJ 41PJ 42PJ 42PJ 41PJ

Biomass 55.3 PJ 58.1 PJ 61.2 PJ 60.3 PJ 63.4 PJ 66.0 PJ 67.0 PJ

Solar 0.1PJ 0.1PJ 0.1PJ 0.1PJ 0.1PJ 0.1PJ 0.1PJ

percentage of total 3.69% 3.30% 3.01% 2.81% 2.76% 2.80% 2.74%
end use energy
consumption

To decrease its energy footprint significantly, Alberta needs to substantialy increase its

renewable energy sources and decrease dependency on coal and petroleum. In 1996, if half of the
coal, petroleum, and natural gas had been replaced by renewable energy sources, Alberta s energy
footprint would have declined by 3.1 ha/capita®* This would have decreased the overall Alberta
ecological footprint by aimost 30 percent.

T A PJ (petgjoule) is 10*° joules.
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7. Not All Albertans Have Equal Footprints

Not everybody in Alberta has the same sized ecological footprint. Although the average footprint
islarge, there is considerable disparity depending on spending power, which is reflected in
different consumption or spending patterns. As indicated in Table 7 and Figure 9, the poorest 20
percent of Albertans have a footprint of 6.5 hectares per person while the wealthiest 20 percent
have afootprint of 15.8 hectares per person. This means that the average wealthy Albertan has
amost 2 Y4imes the impact on the environment that the average low income Albertan does. This
comes as no surprise, as money flows are closely linked to resource flows.*

Table 7: Ecological Footprint by Quintile®*

1999 1st 2nd 3rd 4th 5th Average
Quintile Quintile Quintile Quintile quintile
Expenditure ($/capita) 13,295 16,232 19,266 22,063 32,334 21,930

Ecological Footprint 6.5 7.9 9.4 10.8 15.8 10.7
(ha/capita)

Figure 8: Ecological Footprint by Quintile
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Wealthy Albertans, by having more discretionary spending power, have a potentialy larger
ecologica footprint and associated globa impact. Most people do have some flexibility in their
consumption choices and thus the ability to reduce their ecological footprints. For example,
purchasing locally-grown food and organic produce, improving insulaion, using energy efficient
appliances, and using bicycles and public transit al produce smaller ecologicd footprints per
dollar spent than the usual alternatives®* %
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8. The Tale of Two Cities

With their higher population densities, cities offer potential footprint savings due to economies of
scale. Cities denser populations can support public transit and offer better access to amenities
and services, thereby reducing automobile dependency. Cities also have higher density housing,
and can support municipa recycling and composting programs. One would expect therefore that,
per person, cities ought to have a lower footprint than rural areas. Edmonton, for example, in
1999 had an ecological footprint of 10.4 ha per person, three percent lower than the Alberta
ecological footprint of 10.7 per person.

In contrast to the potential footprint savings that cities offer, there tends to be a greater
concentration of wealth with a corresponding grester amount of consumption in urban centres,
which may offset ecological footprint gains. Cagary, for example, in 1999 had an ecological
footprint of 11.0 hectares per person, two percent larger than the Alberta ecological footprint per
person. Calgary’s per capita consumption, however, exceeded the provincia average by six
percent (see Table 8 and Figure 9).

Table 8: Edmonton and Calgary: Consumption and Ecological Footprints

Alberta Edmonton Calgary
Consumption (1999%/capita) $15,412 $15,218 $16,285
Ecological Footprint (ha/capita) 10.7 ha 10.4 ha 11.0 ha

Figure 9: 1999 Alberta, Edmonton, and Calgary Ecological Footprints
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The ecologica footprints of Calgary and Edmonton have differed dramatically throughout the
1990s (see Figure 10). While Calgary’ s footprint saw a steady increase from 10.3 ha/capitain
1992 to 11.0 halcapitain 1999, Edmonton’s footprint increased between 1992 and 1996, from 9.6
hal/capitato 11.0 ha/capita and has since decreased to 10.4 ha/capita. These discrepancies between
cities and over time could be explained by differences in disposable income and consumption
spending. Calgary’ s economy was expanding more dramatically (due to renewed petroleum
industry investments) than Edmonton’s economy. With a growing population, Calgary saw an
expanding rea estate market and thus more personal consumption expenditures that would
increase its ecological footprint. The reversa in Edmonton’s ecologica footprint requires more
detailed analysis of disposable income and persona consumption expenditure trends, although
declines in both may be the reason for the decrease in footprints.

Figure 10: Ecological Footprints During the 1990s
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9. Forty Years of Alberta’s Ecological Footprint

Between 1961 and 1999, Alberta s ecological footprint grew by 66 percent, increasing from 6.5
hectares per capitato 10.7 hectares per capita (see Table 9). During the same period the Canadian
ecological footprint grew by 60 percent from 4.9 hectares per capitato 7.8 hectares per capita. As
Figures 11 and 12 show, Alberta s ecological footprint peaked in 1997 at 10.8 hectares per capita;
the energy footprint made up 6.8 hectares per capita of the total. The Canadian ecological
footprint peaked in 1999 at 7.8 hectares per capitaincluding an energy footprint of 3.6 hectares

per capita.
Alberta
Increases in footprint size from 1961 to 1999:
» Energy Footprint 89%
» Food Footprint 12%
»  Other Footprint 126%
» Ecological Footprint 66%
Canada
Increases in footprint size from 1961 to 1999:
» Energy Footprint 82%
» Food Footprint 15%
» Other Footprint 162%
» Ecological Footprint 60%

Table 9: Historical Ecological Footprint Statistics

Alberta
(ha/capita) First Low High Last
Energy Footprint 3.4 | (1961) 3.4 | (1961) 6.8 | (1997) 6.4 | (1999)
Food Footprint 2.3 | (1961) 2.3 | (1964) 3.3 | (1974) 2.6 | (1999)
Other Footprint 0.8 | (1961) 0.8 | (1961) 1.7 | (1999) 1.7 | (1999)
Ecological Footprint 6.5 | (1961) 6.5 | (1961) 10.8 | (1997) 10.7 | (1999)
Canada
(ha/capita) First Low High Last
Energy Footprint 1.9 | (1961) 1.9 | (1961) 3.6 | (1979) 3.6 | (1999)
Food Footprint 2.3 | (1961) 2.3 | (1961) 2.8 | (1979) 2.6 | (1999)
Other Footprint 0.6 | (1961) 0.6 | (1961) 1.6 | (1999) 1.6 | (1999)
Ecological Footprint 49 | (1961) 4.9 [ (1961) 7.8 | (1999) 7.8 | (1999)
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Figure 11: Alberta Ecological Footprint Time Series
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Figure 12: Canada Ecological Footprint Time Series
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10. An Expanding Ecological Footprint

Based on energy use forecasts®” consumption forecasts®*° and population forecast trends,™ the
Albertafootprint will swell by an additiona 17 percent during the next 20 years, to 15 hectares

per capita. This means that in 2020 Albertans will require 53 million hectares to support their
consumption demands. Although Alberta s ecological footprint is expected to grow at a dightly
sower pace than the one percent annual growth rate projected for the Canadian ecological
footprint, it will till remain over 30 percent larger than the Canadian average in 2020 (Figures 13
and 14). This amounts to 14.8 hectares per capita and 11.0 hectares per capita respectively. These
forecasted projections are very conservative compared with other Canadian ecologica footprint
future projections. Studies by Wackernagel, Onisto and Krause (1998) suggest that the Canadian
footprint could reach 11.8 ha per capita by 2015, a 33 percent increase above 1997 levels.**

Figure 13: Alberta Projected Ecological Footprint 2000 to 2020
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Figure 14: Canada Projected Ecological Footprint 2000 to 2020
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11. The Ecological Footprint and Consumption

Our society’ s addiction to consumerism drives our increasing ecological footprint. Total per
capita consumption expenditures (1998 constant dollars) increased 110 percent from $8,747 in
1961 to $18,389 in 1999 (Figure 15). During this same period, the ecologica footprint grew 65
percent. Although the ecological footprint increased at a dower rate, comparing the historic
growth lines of the ecological footprint and consumption expenditures demonstrates a similar
trend (Figure 16).

Figure 15: Total Consumption Expenditure, per capita
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Figure 16: Consumption Expenditurevs. Ecological Footprint
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Between 1961 and 1998, leves of consumption increased significantly in al maor consumption
expenditure categories (Table 10). The largest increases included expenditures on persona goods
and services with an increase of 224 percent, and expenditures on transportation and
communication with an increase of 166 percent.

Table 10: Consumption Expenditure per capita (1998 constant dollars)

1961 1999 [ % change
Food, shelter and clothing 4454 7140 60%
Furniture, household equipment, and operations 973 1482 52%
Transportation and communications 1254 3330 166%
Health care 339 805 137%
Personal goods and services 1129 3655 224%
Recreation and entertainment 562 1129 101%
Taxes 1928 4477 132%
Total Consumption Expenditures 8747 18389 110%

Asindividuals, we can influence our ecologica footprint by our consumption choices. The firgt
choice isto exercise the right not to consume. As a society we need to reevaluate our obsession
with consumerism—how much of what we consume is a reflection of need? How much of our
consumption is excessive? How much is driven by marketing and advertisng? How much isan
attempt to fulfill missing psychological needs? We can aso choose the products we are going to
consume. Purchasing local foods and goods, fuel-efficient car models, and energy saving
household appliances and equipment al offer a smaller footprint than the usua dternative (see
Table 11).

Table 11: Ecological Footprint Reduction vs. the Usual Alternative

Choice Reduction in
Footprint
Locally produced food item vs. typical food item* 75%
Toyota Primus vs. standard compact car® 50%
Energy efficient refrigerator vs. conventional model* 50%
Compact fluorescent light bulb vs. standard incandescent bulb 75%

How we alocate our consumption expendituresis critical at a household leve, but at least as
sgnificant at a societa level. For example, public funds can be invested in mass transit or
integrated land-use and transportation planning rather than roads and highway construction;
planning policies can encourage the revitalization of urban centres instead of urban sprawl, both
of which will sgnificantly reduce footprint size. In fact, without societal choices to support more
sustainable household consumption practices, it becomes difficult for households to reduce their
footprint to sustainable levels. Existing problems of automobile dependence, urban sprawl, use of
non-renewable energy sources, and reliance on imported foods and consumer goods all inflate an
individud’s ecologica footprint.
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12. The Ecological Footprint Index

Figure 17 shows the ecologica footprint and GDP in Alberta as indices. In the index, an

ecological footprint of 1.8 ha per person® is set equal to 100, and deviations from that benchmark
are measured as movement toward zero. Thus, as the ecological footprint increases relative to the
benchmark of 1.8 ha per person, the index moves toward zero. While Alberta boasted a steady
increase in provincia GDP over the study period, the ecological footprint index decreased,
indicating alarger Alberta ecologica footprint.

Figure 17: GDP and Ecological Footprint for Alberta asIndices, 1961 to 1999
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13. The Ecological Footprints of the Authors

The authors of the Alberta GPI reports calculated their persona ecological footprints based on the
ecologica footprint caculator available at Redefining Progress’' s website,
www.rprogress.org/resources/nip/ef/ef _household calculator.html. The ecologica footprints
(Figure 18) ranged from a high of 9.0 hectares to alow of 3.7 hectares, with an average of 6.0 ha.

Figure 18: Ecological Footprints of the Authors
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Each author’ s footprint was lower than the Alberta average footprint per person, ranging from 85
percent of the Alberta average to 35 percent (see Figure 19).
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Figure 19: Authors Footprintsvs. Alberta Average Footprint
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Even in agroup of environmentally conscious individuas, the average author footprint was il

300 percent larger than the 1.8 ha per person necessary for globa sustainability. Even the
smallest footprint was double the global sustainability target. Due to our reliance on fossil fuels as
an energy source, non-resource conscious urban design, dependency on the automobile, and
energy-intensive food production and agriculture systems, it is difficult solely through individua
effort to reduce our footprints in Canada to the 1.8 ha per person target. This highlights the notion
that ecological footprints are about persona choices but also about societa choices. As Canadians
we need to make a commitment individually and collectively to reduce our impact on nature.

14. So What? Policy Implications

Ecologica footprint analysisis a powerful and intuitively appealing new ideathat, combined with
real data, can be an important public policy tool. While it is by no means perfect, the ecologica
footprint provides an important benchmark for more elegant accounting systems.

Footprint analysis would alow policy makers to examine the relative impact of different resource
development and trade policy options regarding food, energy, and transportation at alocal,
provincid and nationd level. At theindividud or nationa leve, footprint anadysis would give

new meaning to the adage “think globally, act locally.” Citizens would be equipped with

powerful evidence of the size and potentia distributional impact of their consumption patterns
and footprint on their neighbours in Southeast Asia, Latin America, China, India or Germany.
Acting localy would mean conscioudy reducing our footprint in Edmonton or Calgary by
carefully examining our lifestyle choices and finding ways to reduce our consumption of
ecological capital and thus provide more breathing room for other globa citizens.
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Footprint anaysis opens up an exciting opportunity to engage citizens in a dialogue about what
contributes to our large ecological footprint and how small lifestyle choices, like taking public
trangit, living walking distance from work, telecommuting (rather than air travel), and buying
locally can dramatically reduce our individual and collective footprint. What is exciting is that
this empowers the individual or household to exercise choice. One can imagine either aregular
audit or saf-administered analys's of household ecological footprints of Albertans with a
competition for reducing ecologica footprints, with tax credit incentives tied to ecological
dividends (e.g., carbon credits) based on ecologica footprint reduction

Ecologica footprint andysisis by no means a smple solution or panacea to solving the world's
ecologica problems. Evidence revedled in such analysis can only inform decision making and
stimulate debate among citizens. An individual or societal ecologica footprint threshold is not
something that can be imposed or regulated, per se. Ultimately, individuas should be free to
make informed decisions about their consumption choices and be free to exercise the power of
their disposable income. At the very least ecological footprint analyss a the individual or
societa level would provide al Albertans with an “ecological redlity check” and leave us asking
ourselves “what can | do today to reduce my footprint?’ Individuas who are free to choose how
they exercise their spending power could then conscioudly select consumer goods with lower
ecological footprints and items that support loca sustainability. Making a more informed and
conscious decision to act locally, conscious of the well-being of the globa common good, will
lead to the desired goal of a more sustainable future.
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Appendix A.  List of Alberta GPI Background Reports

A series of Alberta GPI background reports accompanies the Alberta Sustainability Trends 2000
report and this report. These documents are being released in late 2001 and early 2002 and will be

available on the Pembina Institute’' s website at www.pembina.org.

Alberta GPI Background Reportsand Sustainability Indicators

GPI Background Reports

GPI Accounts Covered by Report

1. Economy, GDP and Trade

Economic growth (GDP)
Economic diversity
Trade

2. Personal Consumption Expenditures,
Disposable Income and Savings

Disposable income
Personal expenditures
Taxes

Savings rate

3. Money, Debt, Assets and Net Worth

Household debt

4. Income Inequality, Poverty and Living Wages

Income distribution
Poverty

5. Household and Public Infrastructure

Public infrastructure
Household infrastructure

6. Employment

Weekly wage rate
Unemployment
Underemployment

7. Transportation

Transportation expenditures

8. Time Use

Paid work time
Household work
Parenting and eldercare
Free time

Volunteerism
Commuting time

9. Human Health and Wellness

Life expectancy
Premature mortality
Infant mortality
Obesity

10. Suicide

Suicide

11. Substance Abuse: Alcohol, Drugs and
Tobacco

Drug use (youth)

12. Auto Crashes and Injuries

Auto crashes

13. Family Breakdown Divorce
14. Crime Crime
15. Gambling Problem gambling

16. Democracy

Voter participation

17. Intellectual Capital and Educational
Attainment

Educational attainment

18. Energy (Oil, Gas, Coal and Renewable)

Oil and gas reserve life
Oilsands reserve life

19. Agriculture

Agricultural sustainability

20. Forests

Timber sustainability
Forest fragmentation
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GPI Background Reports

GPI Accounts Covered by Report

21. Parks and Wilderness

Parks and wilderness

22. Fish and Wildlife

Fish and wildlife

23. Wetlands and Peatlands

Wetlands
Peatlands

24. Water Resource and Quality

Water quality

25. Energy Use Intensity, Greenhouse Gas
Emissions and Air Quality

Energy use intensity
Air quality-related emissions
Greenhouse gas emissions

26. Carbon Budget

Carbon budget deficit

27. Municipal and Hazardous Waste

Hazardous waste
Landfill waste

28. Ecological Footprint

Ecological footprint
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Appendix B.  Ecological Footprint Data

Alberta’s Ecological Footprint and Index, where 100 is equal to the average global
carrying capacity of 1.8 hectares per capita.

Index (100=1.8
Alberta Ecological ha/capita equivalent
Footprint (hectares per to average global
Year capita) carrying capacity).
1961 6.46 70.89
1962 6.64 69.75
1963 6.79 68.83
1964 6.89 68.17
1965 7.08 67.02
1966 7.42 64.88
1967 7.36 65.23
1968 7.61 63.68
1969 8.01 61.16
1970 8.34 59.12
1971 8.44 58.52
1972 9.07 54.55
1973 9.70 50.62
1974 10.18 47.62
1975 9.85 49.66
1976 9.65 50.91
1977 9.56 51.48
1978 9.75 50.32
1979 10.37 46.43
1980 10.28 46.97
1981 10.02 48.60
1982 10.02 48.65
1983 9.37 52.66
1984 9.62 51.12
1985 10.06 48.36
1986 10.02 48.65
1987 10.02 48.59
1988 10.52 45.53
1989 10.53 45.44
1990 10.43 46.07
1991 10.06 48.36
1992 9.88 49.47
1993 9.88 49.47
1994 10.13 47.96
1995 10.38 46.35
1996 10.71 44.31
1997 10.83 43.54
1998 10.68 44.49
1999 10.74 44.15

Source: Ecological footprint estimates were derived by the author based on Statistics Canada personal
consumption expenditure data (by type of expenditure: energy, food, and other) that is then converted to
land area equivalents using a series of conversion calculations originally developed by Wacker nagel and
Rees (1996). For more detailed information about the data used to derive the ecological footprint for
Alberta, contact Mark Anielski (marka@pembina.org).
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Appendix C.  GPI Atlantic

Researchers at GPI Atlantic, in particular Jeff Wilson and Dr. Ron Colman, were the first to apply
the ecological footprint analysis (developed by Dr. Mathis Wackernagel and Dr. Bill Rees)
methodology at a provincia scale to the province of Nova Scotia as one of several accountsin the
GPI Atlantic sustainability accounting model. Their research results can be found at GPI
Atlantic’s website at www.gpiatlantic.org.

The Nova Scotia Ecological Footprint (Abstract)
(100 pages including charts; March 13, 2001; $35)

Small Province, Big Feet: Nova Scotia’s Ecological Footprint
Development that is “ sustainable” requires that:
1. we do not consume more resources than the planet can provide, and that we do not
produce more waste than the planet can assmilate;
2. welivein such away that the next generation will not be worse off than we are;
3. wedo not consume resources at the expense of others basic surviva and livelihood.

In other words, “ sustainable development” requires that we live responsibly and with awareness,
S0 as not to deplete our natural wealth and leave a poorer world for our children and othersto
inherit.

Measurements of sustainable development generally look at the “supply” side of the equation —
whether we are harvesting our fish, logging our forests, and growing our food in sustainable
ways. But such measurements put the whole onus for sustainable development on the producer.
The “ecological footprint” looks at the “demand” side of the equation and places the
responsibility for sustainable development equaly on the consumer. The Nova Scotia Genuine
Progress Index, a pilot project for Canada that includes 22 environmental, social and economic
components, measures sustainable development in both these ways.

How we eat, shop, travel, use energy and build our houses directly impacts the environment.
Almost everything we do consumes natural resources and produces waste. Our ecological
footprint is the amount of space we take up, or the amount of land and sea area it takes to meet
our current levels of consumption. It tells us what impact our consumption patterns have on the
environment and whether we are exceeding the capacity of the environment to satisfy our wants.
The world has alimited supply of productive land for growing food and timber, limited supplies

of fish, finite quantities of oil, gas, metals and other non-renewable resources, and a limited
capacity to absorb waste. If we overload the earth’ s capacities, or use up resources faster than
they can replenish themselves, then the natural systems that support life on earth break down.

Living Beyond our Means

Scientists tell us that as human beings, we can’'t use al the productive land that exists entirely for
our own needs if we want to survive, and they suggest that at least 30% of land needs protection.
World leaders have committed to set aside just 12% of our land to protect the millions of other
species on the planet, on whom our surviva ultimately depends. If we set aside that 12% to
protect biodiversity, and divide the remaining 88% of biologicaly productive area by the current
world population, then we have 1.8 hectares per person to supply all our human needs and
assmilate al our waste.

Researchers at the University of British Columbia have found that our current global resource
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consumption and waste production requires 2.8 hectares per person. That is the average
“ecological footprint” of a human being in the world today. In other words, human beingsarein a
state of “overshoot,” depleting resources faster than they can regenerate and producing more
waste than the world can handle.

Thisislike living in debt, with a gradualy accumulating ecological deficit. Just as the present
generation is paying for over-spending in the 1970s and 1980s with higher tuition and reduced
government services, so future generations will inherit the ecological debt of current ecological
overshoot. We may have already begun to see its effects in the collapse of Atlantic ground-fish
stocks, globa warming, higher child asthma rates, and new environmental illnesses.

But al ecological footprints are not the same size. 30% of the world’ s population consumes 70%
of the world' s resources, and produces 70% of the world’'s waste. The average African ecological
footprint isjust 1.3 ha. per person, and the average North American footprint is 11.8 ha. per
person. The richest one-fifth of the world’ s people consumes 45% of al meat and fish, 58% of al
energy and 84% of al paper, and it owns 87% of al cars. The poorest one-fifth consumes just 5%
of al meat and fish, less than 4% of energy, 1.1% of paper, and less than 1% of all cars.

This GPI Atlantic report has found that Nova Scotia s average ecologicd footprint is 8.1 ha. per
person, far in excess of the 1.8 ha. per person globally available. If dl the world's people were to
consume at Nova Scotian levels, we would need four additional planets earth to provide the
necessary resources and waste assimilation capacity.

Of this 8.1 hectares, transportation accounts for 1.6 ha., food for 2.4 ha., residential energy use for
1 ha. and al other consumption for the remaining 3.1 ha. Just as globa ecologica footprints

differ, not dl Nova Scotian ecologica footprints are the same size. The Halifax Regiona
Municipality has a footprint of 8.4 ha. per person, and the wealthiest 20% of Nova Scotians have
afootprint of 10.7 ha. per person (compared to 6.2 ha. for the poorest 20%), because the wealthy
consume more resources and produce more waste.

The Nova Scotia ecologica footprint has grown by 40% in the last 40 years, and it is projected to
increase by another 12% to 9.2 ha. per person in the next 20 years. Our transportation footprint is
expected to increase by 25% as more cars log more kilometres. The rapid increase in fuel-
inefficient SUV’s, minivans and light trucks has expanded the transportation footprint sharply,
with one SUV averaging three times the impact on the environment of a small car.

Reducing our Ecological Footprint: A Million Hectare Target for 2002

This report, Canada s first provincial ecologica footprint analysis, concludes that Nova Scotians
could quickly and easily reduce their collective ecologica footprint by 1 million hectares from
8.1 ha. per person to 7 ha. per person without compromising their quality of life. Consuming less
of some items, shifting certain consumption choices, and changing public policy priorities can
actualy improve wellbeing and qudity of life while reducing our impact on the environment.
Suggested persona changes recommended in the GPI report include:

Walking and riding a bicycle whenever possible.

Carpooling or taking public transportation to work instead of driving aone.

Driving smaller more fue-efficient cars, and keeping them well-maintained.

Buying more locally grown foods and locally produced goods to reduce transportation.

Not overeating, but consuming the calories appropriate for our age and level of activity.

Eating more grains, vegetables and natural foods.

Reducing household energy use by turning off lights, turning down the temperature at
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night and when not home, hanging out the laundry to dry, and using energy efficient
appliances.

Reducing water consumption by using a water-efficient showerhead, turning off the tap
when not in use, and collecting rainwater to water plants and lawns; and

Reusing, recycling and composting trash, and reducing packaging.

Beyond such individua choices, the GPI report aso points to the socid and political decisions
that are necessary to reduce the province' s ecological footprint to less than 7 ha. per person, and
to become amodd of responsible and sustainable living. These social choices include:

Investments in public transportation and bicycle lanes.
Integrated land use / transportation planning to counter suburban sprawl.

Tax incentives to support environmentaly friendly Danishtstyle co-housing
devel opments.
Support for local agriculture, sustainable farming methods, and nutritional education.

Nova Scotians have aready dramatically reduced their solid waste footprint by 50% in just five
years, and Nova Scotia s world leadership in composting, recycling and solid waste diversion isa
model of government-citizen cooperation that can show a sustainable way forward into the future.
Bear River’'s award-winning Solar Aquatic sewage and waste water treatment system has aso
become a modd of sustainable water use. Clearly, footprint reductions are not only possible but
have aready been successfully accomplished in some areas.

In the early 1980s too, Nova Scotians substantially reduced their energy footprint through
switching to smaller, fuel-efficient cars, insulating their homes and other conservation measures,
though the provincia energy footprint has started to creep upwards again in the 1990s. Today our
total energy footprint (4.5 ha/person) is still 25% smaller than it was in 1979, but it is aso 40%
larger than it was in 1961. Nova Scotiatoday is at a crucia point in its history in developing an
energy policy for the future. The innovative work of the Western Valley Development Authority
in exploring wind-powered eectricity generation in the Annapolis Valey could produce a model
for the future that would substantially reduce the province's energy footprint

The average Nova Scotian’s total ecological footprint (8.1 ha/person) is just two-thirds the size
of the average American’ s footprint (12.2 ha/person), but it is still 30% higher than the average
West European’ s footprint (6.3 ha/person), indicating that we might more productively look to
Europe and elsewhere for workable models of sustainable development rather than to the United
States. Denmark, for example, has become aworld leader in wind energy; the Netherlandsis
actively promoting bicycle use and pesticide-free farming; BMW cars are now made with 35%
recycled parts; and Curitiba, Brazil, has become aworld leader in integrated land use /
transportation planning and mass transit use.

In sum, for a Nova Scotia determined to reduce its ecologica footprint, there is no shortage of
outstanding examples of sustainable living and development, including powerful ones within its
own borders. The purpose of this Ecological Footprint analysisis to encourage concrete public-
private steps towards a more sustainable future that we are proud to leave to our children.

The GPI report was produced with funding from the Clean Nova Scotia Foundation, Halifax
Regiona Municipality, National Round Table on the Environment and the Economy, NS
Department of Environment, NS Public Interest Research Group, and GPlI member contributions.
GPI Atlantic welcomes the initiative of Clean Nova Scotia to assist Nova Scotians in reducing
their ecologica footprint.
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14 We share this planet with over 10 million other species and should not use all the ecological space solely
for human use. How much bioproductive area should be set aside for biodiversity preservation? How much
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the politically accepted Brundtland Report, in order not to exaggerate the ecological scarcity of today. The
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15 Brundtland, G. H., 1987. Our Common Future, Report of the World Commission on Environment and
Development, chaired by Gro Brundtland, Oxford University Press, p.166. The Alberta government in
March 1995, as part of the Special Places policy aimed to increase the total protected areasin the province
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capita. If aregion’s per capitafootprint islessthan 1.8 hathan the global sustainability deficit will be
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population (1996) for countries with an ecological footprint greater than 1.8 h = 1.8 hillion. Estimates
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Catalogue no. 95-190.

25 Alberta energy source breakdown: 86.4 percent coal and 12.0 percent oil. Canada energy source
breakdown: 29 percent coal and 3.2 percent oil. Sectoral energy use breakdown from National Energy
Board, 1999. Canadian Energy, Supply and Demand to 2025.
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