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ABSTRACT: South East Queensland’s current population of 2.8 million is projected to reach 4.4 million 
by 2031. At the global scale, unchecked population growth and rampant consumption is clearly 
damaging the ecosystems of the planet. The current dilemma in South-East Queensland is whether we 
should continue to share the amenity and resources of this region through continuing population inflow, 
and whether resource consumption has or will exceed the sustainable capacity of the region.  
 
This study applies Global Footprint Network methodology, using Australian data to assess likely 
regional impacts relative to sustainable bio-capacity. Key dimensions of Australian consumption are 
assessed relative to the international database, and benchmarked to countries with a high Human 
Development Index. The study confirms clearly that current consumption patterns are excessive, but 
concludes that the proposed 2031 population may be able to be sustained within the SEQ Region, 
provided significant changes to our current lifestyle and patterns of land use are adopted. 
 
The paper recognises that the issue of sustainable population growth is a scientific question, but one 
that requires a political response. To that end, the paper seeks to communicate its findings through 
contextualised graphs that relate the magnitude of the issues directly to its local impacts. 
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INTRODUCTION 
 
Without a wide-spread community understanding of the extent of humanity's dependence on the world's ecology and 
the magnitude of our impacts on the health of the biosphere, it will not be possible to build the political will for 
necessary response. Today, despite overwhelming evidence, governments, corporations and individuals continue to 
dispute and delay the urgency or the magnitude of needed action. This lack of a general understanding the 
dimensions of ecological sustainability makes it very difficult for those in power to apply the crucial action needed to 
avoid many escalating environmental problems. After all, “We cannot make meaningful decisions about where we 
need to go before we know where we stand.” (Ewing 2008:3) It is the purpose of this paper to examine and seek to 
clearly communicate the magnitude of current and likely future population impacts on the sustainable bio-capacity of 
South East Queensland. 
 
The paper starts from a definition of sustainability and three criteria required to achieve it that may be described 
quantitatively. It is increasingly important for societies to employ common models of evidence based decision-making 
practices in order to confidently undertake the needed environmental response. This paper utilises the methodology 
developed by the Global Footprint Network to study the demands populations put on the biosphere and its capacity. 
Ecological Footprint information is investigated at various scales; globally, within Australia and as they apply to South 
East Queensland.  Primary reference sources are used wherever possible to ensure information presented is current 
and accurate. Transparent multi-national organisations such as the World Bank, the United Nations Development 
Programme and the Ecological Footprint Network have been used to provide the most verifiable data on consumption 
rates and natural resource reserves. To provide a comparative quality of life measure, the Human Development 
Index is described and employed in these studies. 
 
Global Footprint Network data show that the consumption practices of humanity as a whole has now exceeded the 
sustainable capacity of the Earth, and that a growing number of countries are operating in 'ecological debt'. Within 
this context, Australia and New Zealand are seen to have two of the world’s highest ecological reserves, measured in 
Global Hectares, and consequently a latent potential to provide leadership to the world in sustainable living. Current 
examples of world’s best practice are studied to help understand the potential for sustainable living in South East 
Queensland while continuing to pursue a high quality of life.  
 
The use of the global hectare as a common unit of measurement, and data graphed as simplified land use mapping 
are throughout to help to simply communicate the physical dimensions of patterns of consumption in South East 
Queensland. It is hoped that strong contextualised visual representations of this sort may improve community 
understanding of the magnitude of the issue and the urgency of political and personal action. 
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1. WHAT IS SUSTAINABLE? 
 
1.1. Defining sustainability 
Sustainability is “…the capacity to maintain a certain process or state indefinitely.”(Sykes 1982:276) Any process or 
state that cannot be maintained forever is, by definition, not sustainable. Within the finite system of one planet, any 
unsustainable behaviour will eventually come to an end by one means or another. If societies employ evidence based 
decision making practices then we have the opportunity to shape our future accordingly. In some cases it may be 
reasonable or even necessary to undertake or continue phases of non-sustainable development as a stepping-stone 
towards sustainability.  
 
1.2. Three criteria for sustainability 
The following three criteria must be achieved in order to live sustainably.  
 

1) Demand below supply: If the rate of consumption of resources exceeds the sustainable rate of their 
supply then natural systems are being degraded and the stock is being diminished (Ewing 2008). Eventually it will be 
exhausted. This is quantitatively measured using Ecological Footprint accounting. 

 
2) Zero net growth: Any continued rate of growth of a population or continued increase in consumption rate 

of its members will eventually cause the population's demand to exceed supply, failing the first criteria. Consequently, 
any pattern of net growth within a finite system is not sustainable.  

 
3) A decent standard of living: In our current circumstances the long term sustainability of humanity is 

dependent on levels of education, community participation, co-operation and consistency that can only be achieved 
within a stable community and stable governance. Satisfaction with a decent standard of living makes this stability 
possible. Without a reasonable quality of life, short-term imperatives can easily overshadow the long-term initiatives 
necessary for sustainability. Many different factors can be seen to determine the wellbeing of an individual or a 
community making it very difficult issue to measure. This study has adopted the system developed by the United 
Nations Development Program for quantifying standard of living based on key health, educational and fiscal statistics 
known as the Human Development Index (United Nations Development Program 2009). 
 
 
2. HOW DO WE MEASURE SUSTAINABILITY? 
 
2.1 Introducing the ecological footprint 
There is a need to consolidate the many different elements of humanity’s dependence on the biosphere into a single, 
unified measure in order to make meaningful comparisons. The Global Footprint Network has developed the 
Ecological Footprint as its quantitative measure of sustainability. The Ecological Footprint is defined as the area of 
productive land necessary to produce the resources required by an individual or group and to assimilate the waste 
they generate. This is broken down into six basic land types which are compared to the sustainable biological 
productivity of the region known as ‘biocapacity’. These include food producing areas which are cropland, grazing 
land and fishing grounds. Forest land is designated for the harvest of raw timber-based materials and fuel. The land 
that supports our civil infrastructure, buildings and homes is built up land. Lastly, an additional area of forest is 
required in order to sequester the carbon dioxide produced within the region, to prevent building-up in the 
atmosphere. This land area is known as the carbon footprint. Biocapacity refers to the total amount of produce (or 
carbon sequestration) that can be sustainably extracted from a particular area of biologically productive land in a 
year. Ecological footprints are measured in this system as Global Hectares (Gha) and are usually a per capita figure. 
A detailed understanding of the Ecological Footprint and the underlying methodology developed by the Global 
Footprint Network can be found at their website: www.footprintnetwork.org.  
 
2.2. Trends in the ecological footprint 
As nations develop and populations increase, the resources demanded by humanity continue to grow. Despite 
advances in agricultural techniques, population growth and increasing land degradation have resulted in an 
increasing demand that now exceeds sustainable production. Humanity has been in a temporary phase of overshoot 
since the mid 1980s shown in Figure 1, but like all things unsustainable, this cannot continue indefinitely. 
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Source: (Ewing 2008) 
Figure 1: Humanity’s Ecological Footprint by Component, 1961-2005. 

 
In 1961, almost all nations could meet the demands of their population from within their own borders as shown in 
Figure 2. In the 44 years to 2005, entire global regions have slipped into ecological debt by using more environmental 
resources than they possess. Over 78% of humanity is now living in nations with ecological debt. In 2005, humanity’s 
total demand was calculated as equivalent to the annual productivity of 1.3 planets. This overshoot is temporarily 
possible only through degradation of ecosystems, depletion of natural resources and the build-up of greenhouse gas 
emissions in the atmosphere. By the mid 2030s, it is predicted that the productive equivalent of two planet Earths will 
be needed to match our resource consumption and waste production (Ewing 2008:35). Sadly, we only have one. 
 

 
Source: (Hails 2008) 

Figure 2: Ecological debtors and creditor countries 1961 and 2005 
 
 
2.3. Footprint and Biocapacity of Australia and New Zealand 
Australians and New Zealanders have the fifth and sixth largest footprints of any nation on Earth following United 
Arab Emirates, United States, Kuwait and Denmark respectively. These footprints, shown in Table 1 are almost four 
times the globally sustainable footprint of 2.1 Gha. Australia’s cropland (1.93 Gha) and grazing footprints (2.82 GHa) 
are each second highest on earth. (Global Footprint Network 2008).  
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Table 1: Footprint for World, income groups, Australia and New Zealand.  

 
Ecological Footprint (Global hectares per capita)  

Total 
Ecological 
Footprint Cropland 

Grazing 
Land Forest 

Fishing 
Ground Carbon Built Land 

World 2.7 0.64 0.26 0.23 0.09 1.41 0.07 

High Income Countries 6.4 1.15 0.28 0.61 0.17 4.04 0.13 

Middle Income Countries 2.2 0.62 0.62 0.18 0.09 1.00 0.08 

Low Income Countries 1.0 0.44 0.09 0.15 0.02 0.26 0.05 
Australia 7.8 1.93 2.82 0.94 0.07 1.98 0.06 
New Zealand 7.7 0.73 1.90 0.99 1.70 2.22 0.17 

Source: (Ecological Footprint and Biocapacity Results, 2005 by the Global Footprint Network 2008:1) 
 
 
Despite being geographically different, Australia and New Zealand are young nations with large areas of productive 
land relative to low populations. As such, both countries enjoy enormous biocapacities described in Table 2. Despite 
very large per capita footprints, Australia and New Zealand have two of the largest ecological reserves of any 
nations. This reserve can act as a buffer in times of need, and assist our transition to sustainable societies. Our high 
level of development, a large resource buffer and a growing demand for our produce all combine to give Australia 
and New Zealand an enormous advantage in adapting to the needs of the future. In this context, we can be seen to 
have the potential to be global leaders in sustainability. 
 

 
Table 2: Biocapacity for World, countries by income groupings, Australia and New Zealand. 

Biocapacity (Global hectares per capita)  

Total 
Biocapacity Cropland 

Grazing 
Land Forest 

Fishing 
Ground 

Built 
Land 

Ecological 
(- Deficit) or 

+Reserve 
World 2.1 0.64 0.37 0.81 0.17 0.07 (-0.6) 

High Income Countries 3.7 1.42 0.33 1.20 0.58 0.13 (-2.7) 
Middle Income Countries 2.2 0.62 0.40 0.83 0.23 0.08 (-0.0) 

Low Income Countries 0.9 0.35 0.28 0.13 0.07 0.05 (-0.1) 
Australia 15.4 5.47 3.41 2.22 4.26 0.06 +7.6 
New Zealand 14.1 4.40 5.06 2.08 2.35 0.17 +6.4 

Source: (Ecological Footprint and Biocapacity Results, 2005 by the Global Footprint Network 2008:1) 
 
 
2.4. South East Queensland’s footprint in 2005  
Figure 3 graphs the ecological footprint, in Global Hectares, of South East Queensland’s 2.8 million residents in 
2005, against a map of the region to the same scale. Below, for comparison, is shown the footprint of a population of 
this size whose consumption is sustainable relative to the global bio-capacity. In an equitable world, this population's 
share of the world bio-capacity would be equivalent to 58,750 km2 of productive land, however at current levels of 
consumption, SEQ requires 218,750 km2. The region's consumption rate is far beyond levels of global sustainability. 
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Source: (Maher 2010) 

Figure 3: SEQ footprint vs. globally sustainable Biocapacity 2005. 
 
 
2.5. South East Queensland’s footprint in 2030  
South East Queensland is predicted to experience a dramatic population growth from 2.8 million people in 2007 to 
4.4 million people by 2031 (Queensland Government 2005). If our per capita consumption remains as it is today, this 
growth will lead to a massive increase in the Ecological Footprint of the region. Figure 4 shows the predicted footprint 
of South East Queensland would require a swathe of good, productive stretching almost to Lake Eyre.  
 
In addition to the local effects, the total world population is projected to grow from 6.46 billion to around 8.21 billion 
over the same period (The World Bank Group 2009). As the population grows, the amount of land available per 
capita globally, diminishes. Following these projections, the world bio-capacity per person would fall from 2.1 GHa in 
2005 to 1.7 GHa in 2030. As the local population grows it clearly becomes far more difficult to achieve sustainability 
within the region, and our disproportionate burden on the global bio-capacity increases. 
 
While population growth within SEQ entails great risk of environmental degradation and resource shortages, the 
economic stimulus it provides to the local economy also provides a unique short-term opportunity to reconsider our 
lifestyle and restructure the infrastructure and land use necessary to seek to build future sustainability. 
 
3. PRECEDENTS OF SUSTAINABLE SOCIETIES 
 
3.1. Finding a precedent 
Now that we know where we stand on a global, national and regional level, we are able to examine precedents and 
set goals for the future. These precedents must be considered in terms of the three criteria for sustainability (demand 
below supply, zero net growth and a decent standard of living) to assess their validity.  
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Source: (Maher 2010) 

Figure 4: Predicted SEQ footprint vs. globally sustainable Biocapacity 2030.  
 
 
As is evident from the currently ineffective global response to climate change, qualitative arguments and proposals 
have not been sufficient to achieve effective change (Flannery 2005).  Progress requires solid and reliable evidence 
to build confidence in the hard decisions that will be necessary to achieve change. The Human Development Index, 
developed by the United Nations Development Programme (UNDP) is such a quantifiable single measure of 
wellbeing. It is derived from a composite of reported data measuring:  life expectancy, adult literacy, combined gross 
enrolment and GDP per capita. 
 
To achieve sustainability a nation must achieve two targets that are seemingly at odds. One is to have a high 
standard of living that clearly requires the use of resources. The other is to have a small footprint, which requires the 
minimal use of resources. To investigate and visualise this relationship, Human Development Index and Ecological 
Footprint have been graphed in Figure 5 for each nation. A high Human Development Index (0.8) and a footprint of 
2.1 Gha are included as the minimum requirements for sustainability. 
 

Source: (Maher 2010) 
Figure 5: Human Development Index vs. Ecological Footprint. 

 
3.2. The world’s only sustainable nation 
Based on the two targets discussed above, Cuba alone has maintained a high level of human development while 
maintaining a globally sustainable footprint. In addition, Cuba’s population is shrinking by 0.1% every year, reducing 
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pressure on the current practice (The World Bank Group 2009). With a high standard of living, a low footprint and 
negative population growth, Cuba meets all three criteria for a sustainable society. By this measure, Cuba may be the 
only globally sustainable nation on Earth. Table 3 illustrates the range of criteria used to measure the Human 
Development Index and demonstrates the wide disparities that exist between four nations.  

 
Table: 3 Quality of life statistics for key nations 

Data compiled from The World Bank Group 2009, UNDP 2009 and UNESCO 2009. 
CATEGORY FOR QUALITY OF LIFE AUSTRALIA CUBA USA AFGHANISTAN 
Life expectancy at birth (years) 80 78.5 78 44 
Infant mortality (per 1,000 live births) 5 7 8 257 
Adult Literacy (%) Approx. 99% Approx. 99 % Approx. 99% 28 % 
Combined Gross Enrolment Rate 114.4% 100.8 % 92.4 % 50.1 % 
GNI per capita (US$) $35,960 $2,900 - $9,000 $47,580 <$500 

 Source: (Maher 2010) 
 
Beyond a disparity in income levels, Cuba and Australia share very similar performance on the measures of a high 
quality of life, suggesting that Cuba may well prove a relevant precedent if Australians are to look for guidance in the 
move towards a sustainable society. These are, however, very different countries with quite different forms of 
government, cultural expectations and levels of personal ownership. Cuba does however provide evidence that a 
country can sustain a high standard of living, a low Ecological Footprint and negative population growth. 
 
3.3. World’s best practice 
In order to test the proposition that it is possible for South East Queensland to progress into a sustainable society 
while maintaining a high quality of life, the study investigated those nations with the highest standard of living to 
determine the constituents of world's best practice. Analysis of the ecological footprints of the ten nations that 
achieved the highest scores on the Human Development Index reveals that the best-performing nation, Netherlands, 
has a per capita footprint of 4.39 Global Hectares, more than twice the world's bio-capacity. As we are attempting to 
establish best environmental practice, the dissemination of the data into the various components of consumption 
creates a more interesting picture as shown in Table 4. Within each category, the lowest value is highlighted and 
added below to determine the Worlds Best Practice footprint. 
 

Table 4: Top 10 HDI countries and their Footprints.  
Data compiled from Global Footprint Network 2009 and The World Bank Group 2009. 

Top 10 Nations: 
Human 
Development 
Index 

Total 
Ecological 
Footprint 

Population 
Growth Rate 

Combined 
Food 

Footprint 
Forest 

Footprint 
Carbon 

Footprint 
Built-up 

Land 

 

  1  Norway 6.92 1.3% 4.57 0.63 1.55 0.17  
  2  Canada 7.07 1.0% 2.54 1.00 3.44 0.09  
  3  Australia 7.81 1.7% 4.84 0.94 1.98 0.06  
  4  Ireland 6.26 2.1% 1.53 0.46 4.03 0.24  
  5  Netherlands 4.39 0.4% 1.56 0.36 2.29 0.18  
  6  Sweden 5.10 0.8% 1.36 2.59 0.95 0.20  
  7  Japan 4.89 -0.1% 0.89 0.24 3.68 0.08  
  8  Switzerland 5.00 1.1% 0.86 0.27 3.73 0.14  
  9  France 4.93 0.6% 1.77 0.39 2.52 0.25  
10  Finland 5.25 0.5% 1.45 1.96 1.68 0.16  
        Minimum Footprint: 0.86 0.24 0.95 0.06 2.10 

 Min Population Growth: -0.1%      
Source: (Maher 2010) 

 
Though it is disheartening to note that even the smallest national footprint is more than double the globally 
sustainable level, we are not constrained to follow any single nation when planning our future. Instead, we can 
combine the best characteristics from among them and learn from each to establish the World’s Best Practice.  
 

 
Table 5: Composition of the Worlds Best Practice Footprint 

 Total Ecological 
Footprint Cropland 

Grazing 
Land Forest 

Fishing 
Ground Carbon Built Land 

World’s Best 
Practice 2.1 0.66 0.18 0.24 0.03 0.95 0.06 

Source: (Maher 2010) 
 
By coincidence, the resulting World’s Best Practice footprint exactly matches the global Biocapacity of 2.1 Gha. This 
shows that if we adopted the diet of Switzerland, the carbon output of Sweden, and the forest use and negative 
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population growth of Japan we could live sustainably while maintaining an exceptional standard of living.  It is 
important to stress that these values are not the result of exceptional individuals sculpting their lives around strict 
environmental ethics. Rather, they describe the current demands placed on the biosphere by the average citizens of 
these nations that enjoy the world's highest quality of life. 

4. LAND USE PATTERNS IN SOUTH EAST QUEENSLAND 
 
4.1. Changes for a sustainable future 
Having established a potential lifestyle precedent for a sustainable society we can now assess whether South East 
Queensland can provide for it. Figure 6 shows the current land use ratios in Queensland and compares them to the 
land required to accommodate the World’s Best Practice footprint. Due to the processes of agricultural production 
and the economics of trade, current land use patterns of the region do not correspond to the demands of the 
population, either currently or following the theoretical adoption of World’s Best Practice.  
 
Since European settlement, 35% of rainforest and 89% of tall Eucalyptus forest has been cleared (The World Bank 
Group 2009). Grazing land dominates the vast majority of the area with the other land types occurring in roughly 
equal proportions. By contrast, the Worlds Best Practice model requires over half of the population’s footprint to be 
forest to provide materials and absorb carbon emissions. Cropland is second, requiring a third of the area. 
 

 
Source: (Maher 2010) 

Figure 6: Current Qld land use ratios relative to the land required to supply a World’s Best Practice footprint. 
 
 
In order to achieve sustainability in the region it would be necessary to fundamentally change the way we use the 
land we have. Supporting a population of 4.4 million expected by 2030 while following Worlds Best Practice will 
require: Cropland: 29,040 km2, Grazing: 2,920 km2, Forest: 52,360 km2, Built-up land: 26,400 km2, Fishing: 1,320 km2 
 
In Figure 7, below, these areas are graphed over a map of South East Queensland to illustrate the physical land area 
that the projected population in 2030 would need to satisfy the World's Best Practice lifestyle. One significant land 
use change would be major reduction in grazing land and a corresponding increase in cropping to support a more 
vegetarian diet. The most significant change required however is a dramatic increase in forest area needed to absorb 
CO2. The required increase in forest area is represented here by the area in the lightest grey tone. 
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Source: (Maher 2010) 

Figure 7: Land Use Patterns in Qld and World’s Best Practice. 
 

 
6. THE BENEFITS OF A SUSTAINABLE SEQ 
 
As a broad measure of the changes needed in consumption patterns and the consequent changes in land use 
priorities, Figure 7 describes a possible future for South East Queensland in 2030. The region could be ecologically 
sustainable, with a generous buffer for times of need. The extensive planting of forests for carbon sequestration 
would offer the additional benefit of regenerating ecosystems that have been destroyed by the excessive 
consumption of the past and provide important habitat to support and maintain natural biodiversity. 
 
An important benefit of satisfying the food, fish and timber needs of the South East Queensland population would be 
a dramatic reduction in transport associated with the import and export of these commodities, and thus produce a 
cascading benefit through reduction in energy consumption. In reducing the carbon footprint and providing an off-
setting forest area, the region's contribution to climate change would end. South East Queensland would effectively 
become carbon neutral. Success here could lead the way for others to follow, nationally and internationally. 
Supplying the entire ecological demand of the population from within the region could lead to almost complete self- 
reliance. The community would be less susceptible to external fluctuations in resource supply and would greater 
control to the local community. Considering that humanity is predicted to be consuming ecological resources at the 
rate of two planet Earths by 2030, the transformation of a highly profligate society to one in balance with the available 
resources is an admirable, if not essential, ambition. 
 
CONCLUSION 
 
This paper began with a desire to answer questions about the nature of our connection to the natural world and the 
seemingly impossible pursuit of sustainability in South East Queensland. The over-exploitation of resources has led 
to extensive damage to the biosphere. As more and more nations slip into ecological debt, and resource overshoot 
continues to grow, the risk of societal and ecological collapse rises. The study seeks to encourage evidence-based 
decision-making based on a realistic understanding of current rates of global and national consumption and an 
understanding of the three criteria necessary to achieve sustainability.  

Australia currently has one of the highest ecological reserves of any nations, and with it, the potential to invest in 
change that may lead the world in sustainable living. South East Queensland’s projected population boom poses 
great risk of further environmental degradation, but it also provides a unique opportunity to consider how to 
reorganise our lifestyle and land use patterns in order to achieve a sustainable society. In this study South East 
Queensland’s footprint has been investigated and compared to that of Cuba, the world’s only sustainable nation. The 
best elements of the world’s ten most developed countries have identified and used to develop a World’s Best 
Practice model that would support sustainable development within South-East Queensland.  

This study has aimed to use available data, and the comparative measures of Ecological Footprint accounting to 
make international comparisons and to provide a quantitative underpinning to our understanding of the global issues 
and our own local impacts. The study has deliberately chosen to represent the consequences of various scenarios by 
graphing global hectare measures on a base map of Southern Queensland. These theoretical mappings are not 
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intended as the basis of detailed land-use decision-making. Instead, it is hoped, that a physical and familiar 
geographical scaling will help to communicate in an immediate and identifiable way the true dimension of the 
consequences of our actions.  

The ultimate response to the issue of planning for a sustainable population will not be a scientific decision but a 
political one. It is important to build a shared understanding and deep consensus on the true magnitude of the issue 
and the scale of the actions that need to be taken. It is hoped that arguments and illustrations of the sort presented 
here, can assist in improving that understanding. 
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