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1.1 Project Goals 

 
It is generally agreed that management practices in the mulga lands must be 
sustainable; but what does “sustainable” in the mulga lands mean? South West NRM 
wishes to define parameters to evaluate sustainability for individual grazing properties 
and for the region as a whole. 
 
The project aims to establish quantifiable measures for the economic, natural resource 
and social consequences of the various land uses in Queensland's mulga lands and to 
provide indicators which will enable factors to be openly compared. 
 
One of the first steps in investigating and measuring lifestyle or production against a 
sustainable ideal is to calculate household or enterprise ecological footprints. When 
using a standardised method comparison can be made between lifestyles and industries 
and benchmarked against national and global averages. 
 
 
2.1 Sustainability: An introduction 

 
The idea sustainability has progressed from a fringe scientific and academic debate to 
being acknowledged in much government policy and community planning, even if it is 
yet to be converted to action. Real evidence of climate change, compounded by drought 
and poor water management in Australia, has seen the conservation movement expand 
to broader talk of sustainability, often dubbed the triple bottom line (TBL). TBL 
proponents suggest that society’s priorities, i.e. the framing of the sustainability debate, 
should be a three way balance between economy, society and environment. 
 
Within this contemporary discussion, two sub-definitions have emerged, being strong 
sustainability versus weak sustainability which reflects the schism between proponents 
who elevate to preeminence the natural capital (fundamental ecosystem resources and 
processes) as opposed to those who have faith in human capital (ingenuity and societal 
constructs) to resolve any undesirable trends in the natural systems. A position of strong 
sustainability builds on the assumption that natural capital, e.g. soil fertility, is 
irreplaceable and therefore essential and cannot be compromised; whereas those 
advocating weak sustainability assume that society is better served if the value of all 
combined assets i.e. the TBL approach are preserved (Monfreda et al 2004). Thus 
although some natural capital may be compromised, technology and society will 
compensate, such as by applying fertiliser, introducing genetically modified crops or 
establishing markets to allow people to assign higher values to scarce natural assets. 
To-date almost all initiatives branded as sustainable have been of the weak type, even 
verging on propaganda – green wash, despite much advice from the scientific 
community advocating strong sustainability is often more prudent. For example, 
scientists have been calling for dramatic reductions in greenhouse gas emissions (IPCC 
2007), but the Federal government’s position is that greenhouse gas reductions should 
not have a negative impact on the economy, thus demonstrating a position grounded in 
the weak sustainability paradigm. 
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Ideologies 
 
The world will no longer be divided by the ideologies of “left “ or “right”, but by those who 
accept ecological limits and those who don’t.  (Wolfgang Sachs Wuppertal Institute) 1 
 

 
Emerging challenges may influence any orderly transition, strong or weak, toward a 
sustainable ideal. These include rapid climate change (as opposed to slow, predictable 
and manageable) (Schwartz & Randall 2003; AGO 2004), looming peaks in production 
of oil-energy-metals-phosphate (Meadows et al 2004, Campbell 2007, Tomczak 2006), 
political instability, (Dwyer 2005, Klare 2002) and elevated economic volatility2. Any or all 
of these are likely to swamp an orderly or conscience-based voluntary and incremental 
approach, and may in fact result in emergency-driven quick-fix remedies such as 
biofuels production or coal liquefaction, which are actually less sustainable. Thus these 
emerging (horizon) issues may redefine sustainability and the way it is pursued. 
 
Many horizon issues are global and beyond the control of individuals or communities, 
except notionally at the ballot box. However, small groups working together do have the 
power to implement local programs that move toward sustainability (as currently 
conceived) which may also be part of a risk minimisation strategy to head-off future 
challenges. 
 
 
2.2 Sustainable livelihood 

 
It is normal for individuals and communities to be concerned over their security and 
prosperity, which may presently be defined as the preservation of livelihood and status 
quo, with a mind toward improvement. Indeed this is the rationale for superannuation 
and insurance. With respect to rural industries Scoones (1998) defines a sustainable 
livelihood as: 
 

A livelihood comprises the capabilities, assets (including materials and social 
resource) and activities required for a means of living. A livelihood is sustainable 
when it can cope with and recover from stresses and shocks, maintain or enhance 
its capabilities and assets, while not undermining the natural resource base. 
(Scoones 1998, in Alexandridis et al 2007 p.2) 

 
To this definition could also be added an ethical dimension; being that to be sustainable, 
a livelihood also does not undermine the stability and potential of other communities as 
they likewise strive. Yet as moralistic and aspirational as these definitions sound, 
unfortunately they are inconsistent with much of human history which attests that most 
progress has been at the expense of natural resources and the dispossession or 
exploitation of weaker communities and nations (Diamond 2004, Keeley 1997). 
Regardless, the human spirit is eternally optimistic and persistent in the face of 
obstacles, being that same human spirit which looms large in evolution and defines the 
species’ ecological niche. And, short of nuclear holocaust or contamination, there is little 
doubt that human civilisation will continue to flourish in many regions of the globe, but 
given current trends, to expect that the majority will enjoy high-consumption lifestyles (as 

                                                 
1
 see http://www.footprintnetwork.org/  

2
 Note the recent spreading of difficulties with sub-prime mortgages in the United States into financial markets 

around the world. 
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currently measured) is not only unrealistic, but biophysically impossible (Meadows et al 
2004). 
 

 
Un-sustainable development: a political or moral position 
 
Every day we wait, another 30,000 children needlessly die; between 100-150 
plant and animal species become extinct; 70,000 hectares of rainforest is 
destroyed and another 150 million tonnes of CO2 is released into the 
atmosphere. 
 
Meanwhile, another US$3.0bn (£1.5bn) is spent on arms and weapons of 
mass destruction.3 
 

 
 
3.1 The Ecological Footprint 

 
The EF method was developed in the 1990s (Wackernagel & Rees 1996) as a simple 
tool to measure the consumption, disturbance or repair of resources and the absorption 
of wastes attributable to certain lifestyles. Through the standardisation of EF methods, 
e.g. adoption of the “global hectares per capita per year” (gha) indicator, comparisons 
can be made between time, location, culture and different lifestyles, see Figures 1-3. 
Gha is simply the sum area of the globe required by an individual to support their 
lifestyle. 
 
 

 
 
Figure 1: The ecological footprint for various regions in 1961. 4 
 

                                                 
3
 From an essay by Eamon O’Hara “Focus on carbon ‘missing the point’” published on BBC website 30 July 2007,  

http://news.bbc.co.uk/2/hi/science/nature/6922065.stm  
4
 see http://www.footprintnetwork.org/  
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Figure 2: The ecological footprint for various regions in 2001. 5 
 
 

 
 
Figure 3: A comparison of nations that have a net ecological surplus versus debt. 6 
 
The ecological surplus (creditors) shown in Figure 3 does not necessarily relate to 
potential for food production. It may include other ecological services such as forested 
areas that absorb emissions, timber or other resources. In most cases, though, it does 
represent a net transfer from creditors to debtors in order to maintain lifestyles in those 
high consumption countries which do not have sufficient resources. In most creditor 
countries it also forms the basis of a commodity exporting economy. It should be noted 

                                                 
5
 see http://www.footprintnetwork.org/  

6
 see http://www.footprintnetwork.org/  
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that Australia’s biocapacity ranking (Figure 3) is the subject of debate and will be 
covered in more detail below. What is not scientifically debated, however, is that in the 
recent past all countries were green, and given current trends and in the absence of a 
major shift in thinking, all countries will turn red. 
 
Globally there was 1.8 gha per person of biological capacity for each human, often 
referred to as the fair share; however, humanity is already consuming 2.2 gha. 
Depending on the calculation method, Australia’s EF is approximately 7.7 gha. This 
excessive consumption, beyond the Earth’s biological capacity, is referred to as 
“overshoot”. Overshoot continues to grow as economies expand, with the most recent 
calculations (2007) suggesting it exceeds 130% of Earth’s biological capacity; see 
Figure 4. 
 

 
 
Figure 4: Humanity’s Ecological and Carbon Footprint7 
 
The various consumption categories that make up the global footprint are presented in 
figure 5. It is apparent that the carbon component of the footprint has risen dramatically 
since 1961 as a result of more electricity being consumed from coal fired power stations, 
and more vehicles consuming petroleum. It will also be noticed that the footprint for 
agricultural land has surprisingly shrunk although this is a product of intensification 
rather than less land being farmed.  
 
 

                                                 
7
 see http://www.footprintnetwork.org/  
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Figure 5: Humanity’s Ecological and Carbon Footprint8 
 
There are stark differences between various countries’ EF. For example India’s average 
EF is 0.8, with the most impoverished in that country consuming even less. In contrast 
the average USA figure is 9.5 gha reflecting a combination of consumption, disturbance 
and emissions levels well above the fair share and the global average. All other OECD 
countries consume less than the United States, e.g. EU or Japan consume less than half 
the gha of the USA, with arguably no negative effect on quality of life: indeed many 
social indices suggest they enjoy a higher quality of life (UNDP 2006). However, many of 
the OECD countries with comparatively low EF still have high ecological deficits. The 
corollary is that although they may be ecologically conservative and presumably more 
sustainable, it appears that they will need to reduce their EF still further if consumption is 
to be brought down below the Earth’s maximum biological capacity. 
 
 

 
A simple analogy of overshoot 
 
The Earth is a garden with two plants, one a large fruit tree and the other a 
small shrub. Humanity is supported by the fruit from the tree and the balance 
of plant and animal life by the shrub. Overshoot occurs when humans exceed 
the annual yield and begin to eat the tree’s leaves and branches. In the 
process they also trample the shrub. 
 
The total human population behaves as if there are 1.3 trees and some rich 
countries as if they have a whole orchard. Yet there is still only one tree and 
many of its once productive branches are in decline. 
 

 
 

                                                 
8
 see http://www.footprintnetwork.org/  
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The Global Footprint Network (GFN) calculations that underlie Figures 1-5 allocates 
12% of the Earth’s productive resources to plants and animals in reserves and refuges 
and the remaining 88% of the planet is dedicated to meeting human needs, principally in 
modified terrestrial environments and continental-shelf fisheries. The body of evidence 
suggests that these natural reserves (conservation areas) are being degraded through 
fragmentation, invasion of feral species or other secondary effects of human activity, or 
are destined to be degraded due to climate change, sea level rise or further 
encroachment by humans. In Queensland the conservation area is around 5%, well 
below the global average. 
 
 
3.2 Methods for calculating ecological footprint 

 
All variations of EF calculation follow a similar formula developed in the 1990s by 
Wackernagel & Rees (1996). However, due to the complexities of consumerism, global 
trade and regional specifics, many researchers have refined the original method and 
made them region or resource specific. Regardless of the method, the goal is to 
calculate national consumption and sequestration or waste sink capabilities over a given 
time for all manner of activities. Life Cycle Assessments (LCA) are included for most 
manufactured, built or consumed items, so that even if an individual is consuming a 
small portion of a much larger resource, a contributing area proportional to their share or 
the activity or commodity can be calculated. 
 
Most differences in EF calculations is how final demand for goods and services are 
derived for individuals or households. Two methods will be used in this report, one being 
the standard GFN approach and the other being a method developed by the University 
of Sydney (USyd) specifically for Australia (see section 3.4.1 of this report). These two 
methods were recently compared by the EPA Victoria (2005) in a comprehensive study 
which calculated the State’s EF. 
 

Global Footprint Network uses a resource balance with about 5000 data points per 
year from UN sources. University of Sydney based its assessment on Australian 
government data and estimated the Footprint with a simplified approach based on 
occupied land areas. Global Footprint Network calculated the average Australian’s 
Footprint to be 7.7 gha and the University of Sydney 6.8 gha (EPA Victoria 2005). 

 
In the above mentioned case, Victoria was found to have a higher footprint than the 
Australian average, in part because of a reliance on brown coal for electricity (more CO2 
per kW), higher reliance on space heating and a higher than national average income. 
Both methods rely on detailed data sets and complex relationships between commodity 
groups. An example of the GFN data, Table 2, shows broad EF component categories 
and how they sum to reveal the average Australian EF. 
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Table 1: Consumption-land use matrix for Australia showing the Ecological Footprint of 
average Australian residents, in gha per person. (EPA Victoria 2003) 
 
It is not the purpose of this paper to provide a detailed explanation of the methods for 
calculating EF. What may appear as simple processes for calculating EF are in fact the 
end product of rigorous mathematics, econometrics and science, and is based upon 
assumptions made by professionals in various fields. There are many publications on EF 
method, and three that deal specifically with the methods used in this report are: 
 

• Wackernagel et al (2005) National Footprint and Biocapacity Accounts 2005: The 
underlying calculation method, GLF, California USA. 

• Lenzen & Murray (2003) The Ecological Footprint – Issues and Trends, University 
of Sydney. 

• EPA Victoria (2005) The Ecological Footprint of Victoria: Assessing Victoria’s 
Demand on Nature, Melbourne. 

 

Blank cells indicate that cells are either not applicable to the calculation for that land use category, 
or in some cases that there is insufficient data to calculate sub-categories. Cells that appear as 
zeroes contain actual values that are smaller than 0.005 (gha/cap). Columns may not sum to 100% 
due to rounding. (EPA Victoria 2003 p.21). 
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The focus of this report is to identify a defensible and reproducible EF technique which is 
appropriate for the mulga lands, and thereafter to interpret and discuss the results with a 
mind to reducing the region’s footprint. 
 
 
3.3 Weaknesses in the concept of ecological footprint 

 

 
The ecological footprint only describes a state 
 
If one jumps from an airplane, it may be nice to have an altimeter, but what 
one really needs is a parachute.9 
 

 
Several weaknesses in the EF approach have been identified, and for the most part are 
difficult to overcome. Lenzen explains some conceptual limitations: 
 

The name “Ecological Footprint” is shorthand for a particular research 
question. Originally, Wackernagel and Rees (1996) defined the question as: 
how much of the regenerative capacity of the planet is being occupied by 
human activities? This approach also allows researchers to address 
questions like: How much of this regenerative capacity is located in a 
particular place? Who uses what portion of the overall human demand on 
nature? 
 
The method is limited in two ways. One is that the Ecological Footprint is not 
a complete sustainability measure, and it was never designed to be. As 
stated it represents only one research question, which we believe is highly 
relevant to sustainability. The second limitation is how well the question is 
being answered. (EPA Victoria 2003, p.67). 

 
To illustrate this second point, global hectares are supposed to represent the area 
required to sustainably pursue a given lifestyle; however, the overwhelming evidence is 
that even prescribed EF areas are not sufficient because land degradation and decline 
of plant and animal species are not adequately accounted for. This leads to an 
underestimation of problems and consequently a false sense of security. This is 
dramatically highlighted for Australia by Dunlop et al (2004), Pressland (1989), Diamond 
(2005) and others, where it is demonstrated that almost all of Australia’s agricultural 
lands are being over-exploited (Diamond suggests mined), as are also the rangelands, 
fresh water resources, old growth forests and coastal and blue water fisheries. 
 

Due to ever increasing rates of addition of new agricultural land over the last 140 
years, about half of Australia’s cropland and sown pasture has always been less 
than 35 years old and relatively unaffected by loss of landscape function. This has 
masked the effects of sustained losses of landscape function in older lands. When 
new land stops being added at this rate, the proportion of degraded land will 
increase dramatically unless future rates of loss of landscape function are reduced 
substantially. (Dunlop et al 2004 p.2). 

 

                                                 
9
 Daly, H.A., 2003 quoted in Aubaur, H. 2006. A just and efficient reduction of resource throughput to optimum. 

Ecological Economics 58, 637-649. 
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Thus it can be argued that even if an ecological footprint is calculated, it is likely to be an 
underestimation due to the conservative nature of the scientific method employed, and 
that it is not a statement of sustainability, just one step in gaining an understanding. 
 
With regards to rangelands in South West Queensland, the target area of this report, 
Pressland (1989) argues: 

 
Some people argue that it is the high incidence of drought that is the prime cause 
of degradation. Those who support this contention cite the rainfall data and 
incidence of drought in the rangelands of Queensland as evidence. For example, 
the Paroo Shire based on Cunnamulla in south western Queensland has been 
declared droughted for about 70% of the time between 1964 and 1984, while the 
Murweh Shire (based at Charleville) has been droughted for about 55% of the 
time… In addition almost two thirds of the years 1880 to 1980 at Charleville 
received less than the mean annual rainfall… 
 
However, it is not the incidence of drought, nor the amount or distribution of rainfall 
that is the prime cause of degradation. The most common cause of degradation is 
simply that expectations of the potential animal productivity from the rangelands 
are higher than the reality. Expectations vary between producers and are a 
reflection of their attitudes to risk, uncertainty in markets and future weather 
conditions and financial state. 
 
Associated with this expectation is the widespread acceptance that above average 
or average rainfall, and the subsequent pasture response, is normal. This is 
patently wrong. For most centres in Australia, rainfall is less than the arithmetic 
mean in the majority of years. (Pressland et al 1989 p.101). 

 
The current EF method does not take into account irreplaceable10 or fossil resources, 
e.g. phosphate, oil or coal which underpin the lifestyles being measured. The burning of 
hydrocarbons is only accounted for by measuring the area of forest and ocean 
necessary to sequester CO2. Even this is problematic given that forests draw most 
carbon from the atmosphere during the growth phase, and only add it very slowly to soil 
carbon stocks over hundreds of years. Hence most effective sequestering happens over 
decades and only at select sites that are not used for other land uses or subject to wild 
fire, termites etc. When forests mature they are effectively carbon neutral. 
 
Large amounts of CO2 that was traditionally sequestered into the oceans is now 
declining due to the effects of climate change (CSIRO 2007); and that which is being 
absorbed by the oceans is turning them more acidic (CSIRO 2005). Furthermore, 
terrestrial and marine processes may liberate potent greenhouse gases such as 
methane in large quantities as part of a bio-physical-climatic positive feedbacks (AGO 
2005). These problems are a consequence of CO2 emissions and climate change which 
are not considered in the EF sequestration calculations. 
 
Without fossil fuels and petrochemicals for mechanised farming and the distribution and 
storage of food, and with the compounding effects of climate change, it has been 
suggested that global land productivity may drop by up to 50% by 2100, thus requiring a 
doubling of the food footprint or intensity to meet current and growing dietary demands 
(Brown 2006). Liebig's Law of the Minimum states that growth is not controlled by the 
totality of available resources (as suggested by proponents of weak sustainability), but 

                                                 
10

 Irreplaceable is defined as within human time scales, e.g. hundreds to thousands of years. It is a mute point to 

argue that the Earth can regenerate all resources if this refers to geological time scales of millions of years.  
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by the scarcest critical resource. In the mulga grazing lands this is more commonly 
known as the limiting factor, i.e. after soil moisture, it is often phosphorus or nitrogen that 
limits plant growth. 
 

The greatest limitations upon plant productivity are possibly phosphorus and 
nitrogen deficiencies, and as Norrish (1967) and Christie (1979) have suggested 
phosphorus deficiencies are likely to also mask other deficiencies. 
 
…phosphorus is the one major constituent of soil organic matter which is supplied 
almost entirely from the parent material, consequently phosphorus has only a 
limited replacement potential in the soil through biological activity (Spain et al, 
1983). Minor soil losses are likely to result in long term deficiencies. Christie’s 
(1979) work on nutrient dynamics in mulga lands supported by findings of Penning 
de Vries and Van Fruelen (1978) on the importance of the nitrogen: phosphorus 
ratio for plant growth and the importance in pedogenesis (Walker and Syers 1976) 
indicate that for this lateritic soil phosphorus is the major limiting nutrient. (Miles 
1993 p.70). 

 
With respect to global food production, limiting factors will include energy for machinery, 
water for irrigation, and synthesised nutrients. Phosphates are more problematic 
because they are essential for agriculture and all plant growth but they cannot be 
synthesised, yet the natural resource is being rapidly depleted; and Australian soils are 
generally phosphate-deficient. In regard to EF calculations, there is little ability to expand 
the area dedicated to cropping, and it appears more likely that the current areas cannot 
be maintained at the same intensity. Hence, even though EF food area calculations may 
be a snap-shot of the present, they could prove to be misleading as future challenges 
arise. 
 
 
3.4 Calculations of EF for the Mulga lands 

 
Two methods were employed to calculate the average EF across the mulga lands. They 
included results derived from the GFN on-line EF calculator11 and from using the USyd 
household consumption method as modified by Lenzen & Murray 2003 to derive 
household consumption from income. The mulga land results are also compared to the 
Australian average and to other regions within Australia. 
 
 

3.4.1 GFN calculation  

 
Three separate EF calculations were performed for the mulga lands using the GFN on-
line Ecological Footprint Quiz. The three were intended to represent A) an average 
household, B) a high-resource-consuming household and C) a household that was 
deliberately frugal and ecologically responsible. It was also the intention that each 
representative household would be realistic for the mulga lands community and would 
be maintaining a lifestyle comparable to that pursued by residents in the region today. 
 
The GFN quiz is formatted as a questionnaire and participants choose a response along 
a continuum that ranges between low impact and high impact lifestyles. The EF of each 
category is subsequently tabulated to derive the total EF. The quiz options, justification 
for selections and the resulting EFs are presented in Appendix 1. 
 

                                                 
11

 http://www.earthday.net/Footprint/index.asp  
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The results of the GFN Quiz are presented in Table 2. 
 

consumption average high  low 

food 3.5 4.2 2.4 

mobility 0.9 2.7 0.1 

shelter 1.3 2.4 0.2 

goods/services 2.3 5.2 0.2 

Total EF gha 8 14.5 2.9 

Earth equivalents 4.4 8.1 1.6 

 
Table 2: Results from GFN EF calculator 
 
As Table 2 demonstrates the low scenario is a dramatic reduction from the high (14.5 v 
2.9 gha); however, it is achievable without needing advanced technology, prohibitive 
costs or significant lifestyle changes. It is also suggested that the low footprint scenario 
would lead to improved health through better diet and regular exercise. A parallel but 
real-world transition has been documented in Cuba12 after suffering a dramatic energy 
embargo since the 1990s and being forced to change their lifestyles to something similar 
to that described in the low EF scenario Some may suggest that many of the 
adjustments that would complement a reduced EF are just a return to lifestyle and diet 
preferences of the past. The low EF result is therefore encouraging from an ecological 
sustainability perspective, even though it still is above the global fair share (2.2 gha). It is 
reasoned that if the low EF lifestyle were adopted en masse within a generation or so, it 
may buy sufficient time for the development of more sustainable technologies and 
community infrastructure which better align with aspirations for progress. 
 
It is likely that in the near future economic forces, such a rises in prices of energy, 
electricity or groceries may force a down-scaling of consumption in line with the low-
footprint scenario. However, these same economic forces may also result in higher 
footprints in other sectors of the supply/consumption chain, such as through converting 
coal-to-liquids. 
 
Alfredsson (2002) suggests that the substitution effect that results from changed 
consumption patterns in household expenditure can sometimes have negligible 
environmental benefits. Studies show that when people change to a lower EF lifestyle 
including changes to diet, travel and housing, they also enjoy a considerable saving in 
household expenditure. The problem arises when this new source of disposable income 
is spent on other activities which involve consumption with a high EF, such as travel or 
household items. Under different circumstances this is referred to as Jevon’s Paradox 
whereby an improvement in efficiency, in this case household finances, leads to 
increased consumption of goods with higher embodied energies or impacts, thus 
negating the benefits of efficiency. It has been observed that when roads are widened to 
improve the flow of traffic, the result is more cars on roads, leading to congestion at a 
higher level. Alfredsson concludes: 
 

“…adopting ‘green’ consumption patterns without reducing the overall level of 
consumption, will regrettably not make a large difference…  
 
In reality, total expenditure will grow in line with [all effective forms of] income. Even 
with a low (1% per year) to moderate (2% per year) growth in income, the reduction 
in energy requirements and CO2 emissions achieved by adopting an overall 

                                                 
12

 http://www.communitysolution.org/cuba.html 
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“green” consumption pattern are outpaced, almost as soon as they are 
implemented by increases in energy requirements… 
 
The key result that changes in consumption patterns are at best a short-term 
palliative against growth in CO2 emissions has been demonstrated only for 
Sweden, and is based on estimated behavioral equations for Swedes. However, it 
is not unlikely that behaviour in other advanced countries is similar… If this is the 
case, the worldwide scope for significantly reducing CO2 emissions by changing 
consumption patterns… appears to be both small and transitory. E.C. Alfredsson 
Energy 29 (2004) 513-524. 

 
It is clear that a full appreciation of impacts in the supply chain must be acknowledged 
due to their often hidden environmental costs. As has already been identified between 
the three GFN Quiz consumption scenarios, a significant proportion of the EF is 
attributable to the goods which are purchased and brought to, or transmitted to, the 
household, such as food, packaging, energy or water. These components of the EF 
have a high level of embodied energy, waste production or land disturbance that is 
associated with the industrial or agricultural processes from which they were derived, 
often many thousands of kilometres distant. 
 
 

 
Luxus consumption 
 
…the term luxus consumption... mean[s] food waste and over-consumption 
leading to storage of body fat, health problems, and excess resource 
utilisation. As an example the [annual US] luxus consumption of sweetened 
soda, 31.8 l per capita  used 0.8% of the US corn crop (230,555 ha of land); 
33.6 million kg of nitrogen fertiliser; 175,000 kg of Atrazine herbicide… 2.44 
trillion kcal (10.2 PJ) for production inputs and post harvest handling; and led 
to 4.9 million tons of soil erosion… Assuming half… was bottled in plastic, 
the energy cost for plastics would have been 2.49 trillion kcal (10.4 PJ) in 
2000. (Blair & Sobal 2006) 
 
[Total QLD passenger vehicle fuel use in 2003-04 was 125.18 PJ13 
 

 
 
The economic and physical linkages attributed to all goods and service that make up 
these imported components are represented in the schematic below, Figure 6, referred 
to as production layers (Lenzen & Murray 2003). In essence it is a description of the 
economy, both national and international, as it has existed for most of history. It is 
apparent that most consumption is made up of many small components, each with their 
own networks of supply and disposal. It can be seen that much of this activity is outside 
of the influence of the mulga lands household, apart from their ability to choose between 
end products that are known to have either high or low environmental or social impact. 
Unfortunately given the complex network, much of this information is not readily 
available to the average consumer in a form that may prove to influence purchasing 
behaviour. That is not to say that this situation could not be rectified through better 
product labelling and consumer education. 
 

                                                 
13

 Apelbaum Consulting Group, 2005 Queensland Transport Facts 2006. 
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Figure 6: Production layers and input paths in the ecological footprint of a family (Lenzen 
& Murray 2003). 
 
Lenzen’s analysis of the hierarchy of the EF, progressing back through stages in the 
production layers is presented below in Figure 7, described as a decomposition of the 
family’s ecological footprint into production layers where it is apparent that the bulk of 
the footprint is far removed from the household. 
 
 

 
 
Figure 7: Decomposition of the ecological footprint of the Far North Queensland family 
into contributions from production layers of increasing order. (Lenzen & Murray 2003) 
 
Lenzen & Murray (2003) offer the following observation on the decomposition chart: 
 

If only impacts are taken into account, which occur in the house or the car (layer 0), 
the ecological footprint would only be 0.05 ha/cap. Of this area, 0.03 ha/cap would 
be the land disturbed by the very existence of the (assumed about quarter-area) 
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property (25mx50m/4 persons ~ 0.03.ha). However, including the area of shops, 
supermarkets, workshops, garages, etc producing and selling goods and services 
(layer 1; apportioned to this fraction of items bought by the family) increases the 
ecological footprint to 1.0 ha/cap. If the area occupied by the suppliers of these 
shops, supermarkets etc is added (layer 2; steel works, power plants, farms etc), 
the footprint increases dramatically to 2.7 ha/cap. Suppliers of layer 3 (iron ore and 
coal mines, agriculture and mining machinery manufactures etc) contribute another 
2.0 ha/cap. With increasing order of production layers, proceeding toward further 
upstream suppliers, contributions become smaller and smaller, and the ecological 
footprint converges toward it final value of 5.9 ha/cap. 

 
It should be noted that many of the distant production layers, i.e. level 5–6 in Figures 6-
7, may in themselves be highly destructive activities and as such have large ecological 
footprints in their own right. However, because these impacts are so widely distributed 
across the population and economy, each household attracts only a very small 
proportion of those ecological costs, or indeed economic costs. This also presents a 
problem if these industries are distant, the product is ubiquitous within the culture and 
economy, and the goods or services are taken for granted, offering the industry a degree 
of immunity, e.g. oil. 
 
 

3.4.2 Income based EF calculation 

 
The second method used in this report to calculate the EF for the mulga lands is based 
on household income/expenditure. There is a strong correlation between income and 
expenditure on a range of goods and services. Table 3 shows the spread of 
consumption across the average household which contributes to the EF. When other 
factors are also considered, such as dwelling occupancy rates and population density for 
a particular region, an EF can be derived. 
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Table 3: Commodity breakdown (30 groups) of Australia’s population’s Ecological 
Footprint 1998-99. Source EPA Victoria 2005. 
 

[Table 4] shows a ranked breakdown of Australia’s Ecological Footprint into the 
most important commodities need for living. The footprint in the second column 
include all upstream impacts… 
 
By far the most important commodity is electricity used in the household, 
accounting for nearly 0.8 gha/cap or 15% of the total consumption-based 
Ecological Footprint. Australians spend a relatively high proportion of their 
expenditure on meals out, so this commodity ranks second at almost 0.5 gha/ha or 
9% of the total. Beef follows with about 7%. (EPA 2005 p.50). 

 
 
 
In the correlation between household expenditure and EF, expenditure was identified to 
have an elasticity of 0.653 (Lenzen & Murray 2003). In 1998-99 the Australian Bureau of 
Statistics (ABS) conducted a Household Expenditure Survey that covered the capital 
cities, States and national average household expenditure. A strong correlation was 
observed between household income and expenditure, Figure 8. Thus income can be 
used as a proxy for expenditure in the absence of high-resolution household expenditure 
data. 
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Figure 8: Relationship between Australian household weekly income and expenditure 
(derived from the ABS Household Expenditure Survey 1998-99). 
 
This formula (expenditure = 0.6834 x income + 90.872) was used by Gutteridge (2004) 
to calculate the household expenditure for Statistical Local Area (SLA) within South East 
Queensland that was thereafter used to calculate EF using a formula developed by 
Lenzen and Murray (2003), below: 
 

Ecological footprint per capita = 2.00 x X0.55 x S-0.23 x D-0.04 where X is per-capita 
household expenditure in units of 1000 A$, S is the number of household 
members, and D is the population density in units of people per km2. 

 
This same method was applied to various statistical regions throughout the mulga lands 
drawing on Australian Bureau of Statistics Basic Community Profile data (BCP) to derive 
household income, household size and population density. The collection districts 
ranged from statistical divisions e.g. South West Queensland (SWR) Statistical Division 
(SD), Figure 9, and the surrounding SDs of Central West Queensland and the Darling 
Downs; Statistical Local Areas (SLA) in SWR Figure 10; and collection districts both 
within and outside of towns e.g. figures 11-12 respectively. 
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Figure 9 South West Region ABS Statistical Division 
 
 

 
 
Figure 10: SLA within South West Region ABS Statistical Division 
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Figure 11 Charleville ABC Collection District 
 
 

 
 
Figure 12 ABS Collection Districts surrounding Charleville 
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Calculations for three SDs, being SWR and the two bordering SDs are presented in 
Table 4, below using the above mentioned method. 
 

 SWR CWR DDR 

B01area sq Km 319857.9 374766 90238.6 
B01population 26962 13650 203397 
population density km2 0.08 0.04 2.25 
B18 households 11885 5846 83395 
people per household 2.27 2.33 2.44 
B33 ABS mean household size 2.60 2.60 2.60 
B31 household income 828.25 865.64 790.44 
B33 Median weekly household 
income 600-699 700-799 600-699 
household expenses wk 656.90 682.45 631.06 
Cat.1380.0.55.003 household rural 
expend. 813.30 813.30 813.30 
household expenses yr 34158.70 35487.42 32815.05 
household expenditure cap 000 15.06 15.20 13.45 
ecological footprint 8.13 8.39 6.59 

 
Table 4: Input variables and EF results for SWR and bordering SD. 
 

Notes: 
SWR = South West Region 
CWR = Central West Region 
DDR = Darling Downs Region 
 
All row labels beginning with “B” are values taken directly from the BCP for the 
corresponding SD. Grey numbers are values averaged by ABS as opposed to 
directly calculated from BCP data. The row labelled Cat.1380.0.55.003 refers to a 
particular ABS survey conducted in 2003-04 identifying average weekly rural 
household expenditure across the State; $813.30 (discussed below). 

 
It will be noted that in Table 4 there is a discrepancy between “household expenses wk”, 
which is derived from the BCP household income data augmented by the formula 
presented in Figure 8, and with the Cat.1380.0.55.003 survey data 2003-04. Two 
explanations are offered: firstly, because it is an average of non-urban areas, it is likely 
that some locations with higher household incomes, thus expenditure, are distorting the 
values. Secondly, it has been identified that for several years average household 
expenditure has exceeded income which has resulted in households drawing on savings 
or increasing debt. In rural areas this can be exacerbated by drought and drought 
recovery, or when commodity prices are depressed. Without recent high-resolution 
survey data a conclusive answer is not possible. For this report the EF calculation relies 
on the actual income figures as reported by the ABS BCP and not the aggregated 
Queensland survey, Cat.1380.0.55.003. As identified in Table 4, the three SDs produced 
an EF of SWR = 8.13 gha, CWR = 8.39 gha and DDR = 6.59 gha. If however the 
Cat.1380.0.55.003 household expenditure figure ($813.30) were used the change in 
values is negligible: 8.06, 8.15 and 6.68 respectively, and well within the error margins 
for the base data. The results of 24 other smaller regions are presented in Figure 13 
below and in the accompanying Table 5. 
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EF for for collection areas in SWQ and surrounding areas
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Figure 31 Ecological footprints for various statistical regions in the mulga lands 
 

ABS Code Name gha 
ABS 
Code  gha 

SD325 SWR 8.13 CD3090408 6.01 
SD335 CWR 8.39 CD3091302 5.21 
SD320 DDR 6.59 CD3090708 5.39 
SLA325050300 Balonne 7.72 CD3080803 5.91 
SLA325050650 Bendemere 7.43 CD3080811 5.45 
SLA325050850 Booringa 8.28 CD3090603 7.86 
SLA325051750 Bulloo 6.22 CD3090705 8.51 
SLA325051850 Bungil 8.99 CD3021807 9.56 
SLA325055600 Murweh 7.83 CD3090502 9.97 
SLA325055800 Paroo 8.21 CD3090602 11.69 
SLA325056150 Quilpie 8.68 CD3091201 8.71 
SLA325057200 Warroo 8.60 CD3091203 9.11 
T325056400 Roma T 6.14 CD3091204 7.76 

UCL312200 Charleville 5.69 
Average SLA & 
CD 7.70 

 
Table 5 Mulga lands EF calculations by statistical regions 
 
The average EF for the 24 SLA and CD was 7.7 gha, curiously the same EF result that 
GFN publishes as the Australian average. It will be noted that the lowest bars (green-
urban) include Roma Town, Charleville and various un-named CDs within towns. These 
have the lowest EF because the formula treats higher residential/population densities as 
a positive influence for reducing EF. It may also be a reflection of income whereby the 
average income in town CDs is lower than in some of the exclusively rural CDs. This 
point is reflected in the last group of CDs (purple-rural), which are amongst the highest 
of the data set. The highest of all data points is in the rural group and is 11.69 gha for 
CD3090602 located in the north-eastern quadrant of the CD map Figure 12. It is 
suggested that the high EF is likely the combination of high income and low population 
density, thus possibly skewed by several successful farming enterprises, at least in the 
season of the survey. 
 
Unlike the previous GFN method, the income approach does not lend itself to further 
enquiry unless a far more comprehensive analysis is attempted. It does, however, give 

Un-named collection districts 

shire 

urban 

rural 
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an insight into the range of EF observed between regional incomes when converted into 
household spending patterns. Given the difference in the two methods, a considerable 
degree of confidence can be placed in the results when it is considered that the GFN 
relied on simulated behaviour whereas the second was derived primarily from income 
converted to expenditure augmented by household and population density, yet they 
returned similar results, 8 gha and 7.7 gha respectively. 
 
 
4.1 Discussion of EF results 

 
In the absence of detailed household and industrial data the EF is at best an educated 
guess of a lifestyle’s impact on the planet and on other people. Having said this though, 
the science of EF calculation is an active field of research and major advances have 
been and continue to be made. As a first cut analysis preceding a full environmental 
audit or sustainable sea-change, it has no equivalent with respect to pointing individuals 
and communities towards the types of questions that should be asked and the changes 
that need to be made if a small EF is the objective. 
 
The fact that the results of 7.7 and 8 gha are so close to the Australian average was not 
surprising considering the homogeneity of the Australian culture and various 
equalisation strategies pursued by successive governments, so that even people in 
remote locations live a lifestyle similar to Australians residing at more populated areas. 
 
It has been shown that the largest part of the EF is usually related to diet, principally 
meat, packaging and processing; and also the consumption of energy, both in the house 
and embodied in the goods and services that are purchase. With respect to world meat 
consumption (principally OECD), a large proportion of this is raised under intensive 
conditions with large inputs of grains, water and energy. Even in Australia, the bulk of 
beef and sheep for domestic consumption are sourced from farming systems that are 
more intensive than the extensive grazing systems practised over much of Queensland’s 
rangelands.  
 
Conversely much of the beef and sheep produced in Queensland using extensive 
grazing methods is destined for export. The question that needs to be posed is how 
much of the dietary intake in an average household in the mulga lands is from the 
general Australian pool of more intensively farmed product destined for the supermarket 
chains, and how much is sourced locally from the extensive rangelands. Currently 
Charleville’s annual food and grocery imports are in the vicinity of 10,000 tonnes per 
year contributing to a 3,800 kcal/day per capita diet (Table 6), including wastage. Almost 
all of this is road freighted from Brisbane. 
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Table 6: The apparent Australian diet in kilograms of food types per year, equivalent to 
3,800 kcal per day (ABS) 
 
 
This study therefore assumes that the bulk of the dietary intake is produced elsewhere in 
Australia, processed in a different location from where it is grown and then transported 
into the region. This consumption pattern is similar to that of most products in Australia, 
thus besides a small premium for extra freight to the more remote location, there is no 
reason to assume that the diet or other components of the EF are different in Charleville 
from those in Townsville, Broken Hill or indeed Brisbane or Perth, hence it can be 
expected that that the results align closely with the Australian average. 
 
 
5.1 Conclusion 

 
The purpose of an EF analysis is to gain some understanding of one’s impact on the 
earth and to ascertain how close or distant a sustainable lifestyle is from that currently 
lived. As such it is intended as rudimentary sustainability audit and is presumed to lead 
to actions which result in a reduction of the EF toward a sustainable ideal. Several 
statements can be made based on calculations in this report. It is suggested that the 
average EF for the mulga lands is 7.7-8 gha, but this can vary greatly as a result of 
lifestyle choices, with the largest (realistic) modelled footprint being 14.5 gha, 6 times the 
global average and double the Australian average, whereas the smallest was less than 
half the Australian average. 
 
Given that there are approximately 27,000 people residing in the 319,000 km2 South 
West Region SD, then the high EF scenario (14.5 gha) would require a land area of 
3,915 km2 (the size of Bendemere Shire) to support the population. The average EF (8 
gha) would require a land area of 2,160 km2 and the low (2.9gha) 783 km2. However, 
that land would need to be highly productive, indeed far more productive and resourceful 
than the mulga lands themselves. This is why the EF for the population in the mulga 
lands is distributed around the nation and the planet. Without the ability to trade 
something of value, be that meat, tourism etc, the population would not be able to 
secure valuable resources that exist elsewhere on the globe. 
 
Fortunately the average footprint in the mulga regions can be reduced without significant 
changes in lifestyle. Given that the region imports almost all of its resources, and thus 
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leaves much of its pollution elsewhere (where goods are produced), the local component 
of the footprint is insignificant as compared to the effects further back along the supply 
chain. Even though it has been suggested that housing plot area could be reduced, or 
that more people could share a household, these initiatives have less of an impact in a 
remote rural area than they would in a large city. Factors that are likely to result in a 
significant reduction in the mulga lands EF include: 
 

• reducing household energy demand and supplement supply with 
renewable alternatives through: 

 
o improved space temperature management e.g. insulation, house 

orientation or passive solar design/retrofit 
 

o switch power off at the wall to eliminate standby wastage 
 

o solar water heating 
 
• reducing demand on reticulated water supplies and reducing 

inflows/nutrients into sewerage system 
 
• reducing supply chain impacts e.g. purchase items with less packaging 

and green credentials and where possible purchase local products (any 
premium price reflects environmental cost/benefits) 

 
• eating less imported meat (chicken has lowest impact of major categories 

of supermarket-sold meat followed by pork) 
 

• drive a fuel efficient car, pooling journeys and where possible patronising 
public transport, avoiding air travel and lobbying for better rail services to 
everywhere 

 
These simple steps could easily, rapidly and cost effectively cut the EF by half and in the 
process lead to a more sustainable community. Implementing these measures in 
conjunction with structural change in the community would also reduce the risks 
associated with peak oil and some economic volatility. 
 
To reduce the ecological footprint is for the most part to do the very opposite of 
engaging in excessive or recreational material consumerism. It is to spend less on 
trinkets and fashion and more on human goods and services of local origin that hopefully 
provide comparable utility. Communities have inherited systems and values and for the 
most part individuals feel that their behaviour is socially and environmentally 
responsible. Unfortunately, or perhaps fortunately scientific based forecasting warns that 
that the rational and acceptable behaviour and lifestyles of today cannot be maintained 
into the future if based on current rates of consumption and areas of EF. Thus although 
it is not fair to brand communities for past lifestyle choices, they can be held morally 
accountable if they do not change going into the future. 
 
There is little evidence to suggest that markets or even elected governments will present 
ready-made and palatable solutions to achieve sustainability, even though as this report 
has identified, they exist, can be easily achieved and make economic sense. Many 
communities around the world have taken responsibility for their actions and have 
implemented programs to reduce their local impact on the environment and their global 
ecological footprints generally. This is often in the face of obstacles or at the least 
uninterest from government and industry, yet they are succeeding. 
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 Appendix 1  

 
 
Calculation of Ecological Footprint using the GFN method 
 
Three separate EF calculations were performed for the mulga lands using the GFN on-
line Ecological Footprint Quiz. The three were intended to represent A) an average 
household, B) a high-resource-consuming household and C) a household that was 
deliberately frugal and ecologically responsible. It was also the intention that each 
representative household would be realistic for the mulga lands community and would 
be pursuing a lifestyle comparable to that adopted by residents in the region today. 
 
The GFN quiz is formatted as a questionnaire and participants choose a response along 
a continuum that ranges between low impact and high impact lifestyles. The EF of each 
category is subsequently tabulated to derive the total EF. The quiz options, justification 
for selections and the resulting EFs are presented below. 
 
 

-Stage 1 Parameters 
 

 
 
Getting Started. 

 
 
Q.i The age-range 36-50 was considered appropriate given that the South West 
Region demographic skews toward an aging population. Research conducted in New 
Zealand suggests that a more mature population has a smaller ecological footprint than 
a younger demographic (McDonald et al. 2006), although this may not be captured 
adequately in this study. 
 
Q.ii The population range of 1,000-10,000 was chosen given that the next increment 
down <1000 was not considered to adequately represent the urban areas of Roma or 
Charleville (pop. approx. 6700, 3500 respectively in 2003), and the next increment 
above exceeded total shire populations, e.g. 5604, 987, 1875, 469, 1976, 1527, 2184, 
1085, 1070. 
 
Q.iii The choice of city for comparable weather was limited to the Australian mainland 
capitals, Broken Hill and Alice Springs, thus given these choices Alice Springs was 
deemed the most appropriate. 
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-Stage 2: Food 

 

 
 
Q.1 Food Footprint  

 
 
Q.1. Based on the average Australian high protein diet, and with an acknowledgement 
of elevated obesity levels in remote and rural locations. One issue that could challenge 
the significance of this selection is if most meat is sourced locally; especially beef, from 
extensively farmed herds on biologically diverse rangelands. This topic will be 
addressed in greater detail further in the report. However dairy products and sugars are 
a significant portion of the Australian diet and almost all of these are imported into the 
region. 
 

 
 

Q.2 Food Footprint  
 

 
Q.2 Considering the remote location, and the lack of regional grocery produce, it was 
considered that the majority of food and other goods would be packaged. Many items 
would also be processes to a significant degree, e.g. canning, drying etc. 
 

-Stage 3: Goods 
 

 
 
Q.3 Goods Footprint 

 
 

Q.3 The Goods Footprint covers disposable and household items, ref. table below, 
and asks if the respondent classifies themselves as average or not with respect to the 
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amount of waste they generate. Given that this calculation is supposed to represent an 
average person, the “About the same” option was selected.  
 

Subcategories of Goods Footprint 
Appliances Cleaning products 
Furnishings Paper products 

Computers and electrical 
equipment 

Tobacco 

Clothing and shoes Other miscellaneous goods 
 
Aggregated Goods classes for GFN EF calculation (EPA Victoria p. 20) 
 

-Stage 3: Shelter 
 

 
 

Q.4 Shelter Footprint 
 

Q.4 The number of people occupying a single household has a significant impact on 
EF due to the sharing of resources. According to the Australian Bureau of Statistics 
(ABS) Basic Community Profile (BCP), the South West Queensland Statistical division 
(SD325) had a mean household size of 2.6 in 2000-01, although it is acknowledged that 
variations may exist both by location and season. For the average household 3 
occupants was considered the appropriate option. 
 

 
 

Q.5 Shelter Footprint 
 

 
Q.5 A conservative house size was selected to represent the spread of dwellings 
throughout the region. Although, apart from additional heating or cooling costs 
associated with larger houses, it is probably less relevant in a rural sub-tropic semi-arid 
region. In an urban setting the results can be significantly different if a multi-story 
apartment block is compared with acreage homes. When either of these is multiplied by 
many thousands, dwelling size and population density become an important factor. The 
graph below shows the growth in newly constructed house size, and according to 
Hamilton (2005) the average house size in the mid-1950s was 115 m2, in the 1970 it 
was approximately 130 m2, so the question needs to be asked, what is the average age 
of dwellings in the mulga lands. For the purposes of this report, it was assumed that 
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average dwelling age was greater than 25 years, and that significant parts of the 
dwelling’s floor space was open to the weather i.e. decking or verandas hence 150 – 
200 m2 was considered a reasonable response to the quiz. 
 
 

 
 
Change in average floor area of new housing.  

Source: Dept. Environment & Heritage Australia 
State of the Environment Report 2001 

 
 

 
 

Q.6 Shelter Footprint 
 

 
Q.6  According to the BCP the majority of dwellings are free standing houses ~75%, 
as opposed to a higher proportion of apartments found in urban areas.  The choice of 
reticulated water supply was difficult given that many farming properties would have 
independent water supplies, however, the bulk of town dwellings would have a mains 
supply, indeed this is why most towns are located next to rivers which have since been 
augmented with weirs. It should be noted that EF areas do not take into account 
catchment areas or the impact of regulated river flows which can be significant 
disturbance factors. 
 

 
 
Q.7 Shelter Footprint 
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Q.7  It was also assumed that the bulk of dwellings would be connected to the grid 
power with minimal or no alternative supply such as solar or wind, or advanced energy-
efficient devices, although it is acknowledged that this likely to be changing.  
 
In the survey the No option exists to cater for countries that have less developed region, 
e.g. Africa. In Australia, most regions that are not connected to the electricity grid are 
supported by diesel powered generation, which per kW, is usually more polluting than 
power from large scale coal fired plants. This however would not be the case if small 
diesel powered island systems relied on biofuels or perhaps utilised co-generation 
technology. 
 

-Stage 4: Mobility 
 

 
 

Q.8 Mobility Footprint 
 

 
Q.8 It was decided to give the average person a small amount of public transport use, 
even though that may be just one inter-regional bus or train trip per year. This may not 
be true for most adults most of the time, but the benefit of the doubt was given when 
children and teen journeys were considered into the mix. 
 

 
 

Q.9 Mobility Footprint 
 

 
Q.9 A small amount of motorcycle journeys were included to represent on-farm 
motorcycle use. 
 

 
 

Q.10 Mobility Footprint 
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Q.10  Research for this report did not provide an averaged distance traveled by 
individuals in rural areas. Therefore the weekly driving range 150- 300 km was selected 
to reflect the average distance traveled per vehicle in QLD (2004) being 15,000 km per 
annum accompanied by the assumption that the large majority of trips were single 
occupant trips.  
 

 
 

Q.11 Mobility Footprint 
 

Q.11 The average person was not considered to take other forms of transport, although 
they may own bicycles or horses for recreation purposes. 
 

 
 
Q.12 Mobility Footprint 

 
 
Q.12 Three hours flying per year was selected and was considered conservative. The 
selection may include one trip per year to Brisbane or a more distant destination once 
every few years. 
 

 
 
Q.13 Mobility Footprint 

 
 
Q.13 It was decided to give conservative fuel consumption figures for motorcycles 
indicative of 250 cc off-road bikes. 
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Q.14 Mobility Footprint 

 
 
 Q.14 It was assumed that motorcycles were not used for commuting and did not carry 
pillions. 
 

 
 

Q.15 Mobility Footprint 
 

 
Q.15 Private cars were allocated Australian average figures for 6-8 cylinder vehicles (9-
15 L/100 km). 
 

 
 
Q.16 Mobility Footprint 

 
 
Q.16 Private car journeys were presumed to have only one occupant 75% of the time 
which is in line with Australia’s commuting profile. 
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-Stage 5: Results 
 

 
 
Ecological Footprint Quiz results (average consumption) 

 
 
The EF of the representative average person living in the mulga lands, base on the 
profile outlined above, was 8 gha, with the largest portion being the area attributed to 
food (3.5 gha). This (blind) selection generated an EF result that aligns well with the 
Australian average of 6.8 - 7.7 gha; and as would be expected is slightly higher due to 
the remote location. In a separate study that included remote-rural areas in North 
Queensland (Lenzen & Murray 2003), and using a slightly different method (described 
later in this report) return similar EF results: the Etheridge Statistical Local Areas (SLA) 
7.7 gha, McKinlay SLA 7.7 gha, Douglas SLA 7.7 gha and Weipa SLA 7.1 gha. However 
in that same study, EF results for Torres SLA and Cook SLA were lower at 5.1 and 5.7 
respectively with the likely reason being lower incomes and higher household 
occupancy. 
 
 -High Footprint scenario 
 
Using the same GFN online Quiz as was used for the average person different 
responses where given in an attempt to represent a high consumption and high impact 
persons lifestyle in the mulga lands. The intention was to establish a realistic upper 
range to the EF spectrum. The responses that were changed included: 

 
 
Q.1 Eating meat with every meal 
Q.4 Housing occupancy rate of 2 
Q.5 House area of 200-250 sq m  
Q.8 No public transport travel 
Q.9 No motorcycle travel 
Q.10 Weekly distance traveled 300-500 km 
Q.12 Annual flight duration 10 hours 
Q.15 Vehicle fuel efficiency 15 L/100 km 
 

The results of these apparently moderate changes (which could just be described as a 
busy and industrious life) are presented illustrating that the changes almost double the 
EF (14.5 gha). 
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Ecological Footprint Quiz results (high consumption) 
 
 

-Low Footprint scenario 
 
To establish a realistic low end of the EF spectrum, responses to quiz questions were 
again changed to represent an individual expected to have low resource consumption 
and waste generation. The responses that varied from the average mulga lands resident 
are detailed below: 
 

Q.1  Meat was eaten often (once or twice a week) 
Q.2 Half of the food is packaged and processed 

 
It was considered that this would be achieved through buying regionally grown 
products (if available) and preparing most items in the home. It was considered that 
the energy used to prepare processed foods, e.g. frozen or tinned, would be similar 
to the energy requirements to prepare raw foods, cooking potatoes in microwave or 
pressure cooker. 

 
 Q.3 Produced less waste than neighbours 
 

It was considered realistic that less waste was produced if there was a reduction in 
packaging associated with food and other items, and as a consequence the largest 
portion of waste would be biodegradable products which could be composted on-
site. 

 
 Q.4 Household occupancy 4 
 

The house occupancy rate was increased to 4 to simulate resource sharing. This 
could realistically be a young or multi-generational family. 

 
 Q.5 Household size 150 – 200 sq m 
 

As mentioned previously, house size is probably less of an issue in rural areas, 
although efficiencies are gained through the sharing of resources. 
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 Q.6 House was freestanding but without mains water 
 

Although an apartment block would have returned a smaller footprint, it would not 
have represented the housing situation that currently exists in the mulga lands. It 
was assumed that the household relied on tank water, or perhaps a wind powered 
bore. 
 
 Q.7 Electricity with conservation and energy efficiency  
 
With respect to electrical supply, apart from efficiency measures e.g. no standby 
wastage, no electric clothes-drying and 5 star rated appliances, the home may also 
be supplemented by alternative power sources such as solar or wind, especially if 
demand is first reduced. 

 
 Q.8 Public transport 10 - 25 km per week 
 
Transport was moderately augmented by taking public transport 10 – 25 km per week, 
which could represent several inter-regional trips per year. 
 
 Q.9 Motorcycle travel was not taken 
 
 Q.10 Car travel 15 – 50 km per week 
 
 Q.11 Rode bicycle some of the time 
 
 Q.12 Never used air travel 
 
 Q.15 Private car uses 4.5 – 6.5 L/100 km 
 
 Q.16 Shared journey most of time (75%) 
 
The result for the conservative resident was an EF of 2.9 gha with the largest 
component being food at 2.4 gha. 
 

 
 
Ecological Footprint Quiz results (low consumption) 

 
 


