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1. Introduction 
 
In mid 2008, various papers were submitted in response to the Victorian State Government’s 
“Climate of Opportunity” summit.  At least two of those papers highlighted the dangers posed 
by animal agriculture in the context of climate change and related environmental problems.

1
 

However, it appears that the Government has effectively ignored those papers in preparing its 
latest Green Paper. 
 
The purpose of this paper is to re-state some of the material from the earlier papers and to 
provide more recent evidence that any efforts to prevent catastrophic climate change will be 
futile if the issue of animal agriculture is not addressed. 
 
As in mid 2008, it appears that the Victorian Government may be unwilling to undertake 
measures that would offend certain powerful interest groups.  We simply do not have time to 
accommodate groups whose interests would prevent us from dealing with a threat of this 
magnitude.  
 
The key points of this submission are, firstly, that the most significant contribution that we as 
individuals can make in our efforts to overcome climate change and Australia’s other pressing 
environmental problems is to adopt a completely or predominantly plant-based diet, reducing 
or avoiding consumption of meat and dairy products.  Although fish and other seafood should 
also be avoided in order to cease the devastating impact of industrial fishing on our oceans, 
this submission does not address that issue any further. 
 
Secondly, governments and others need to inform the community of the environmental 
benefits to be derived from an appropriate diet.  If the Victorian Government is willing to 
advertise to encourage us to adopt certain beneficial practices in regard to energy and water 
consumption, then it should also be willing to do the same in regard to dietary choices, as the 
environmental benefits of dietary change would be many times greater than the benefits to be 
derived from the other measures mentioned. 
 
Thirdly, the pricing of animal agriculture products needs to incorporate costs which are 
currently externalities, in that the pricing needs to fully account for the environmental costs of 
such products. 
 
The paper also shows that our society’s nutritional requirements can easily be satisfied by 
utilising a plant-based diet. 
 
Although researchers referred to in this paper and elsewhere have utilised a range of 
approaches to measuring the impact of food production on the environment (under various 
conditions and with differing results), the findings almost invariably point to a continuum which 
places a red meat and dairy based diet at one end (i.e. with adverse effects) and a completely 
plant-based diet at another (i.e. with more favourable effects).  
 

“. . . compared to its economic performance, the environmental impacts of the livestock sector are 
not being adequately addressed, despite the fact that major reductions in impact could be 
achieved at reasonable cost. 
 
The problem therefore lies mainly with institutional and political obstacles, and the lack of 
mechanisms to provide environmental feedback, ensure that externalities are accounted for and 
embed the stewardship of common property resources into the sector.   
 
Why is this so?  First, civil society seems to have an inadequate understanding of the scope of the 
problem.  Perhaps even among the majority of environmentalists and environmental policy 
makers, the truly enormous impact of the livestock sector on climate, biodiversity and water is not 
fully appreciated.” 
 
“Livestock’s Long Shadow”, United Nations Food & Agriculture Organization, November 2006 
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This paper focuses on the critical impacts of animal agriculture on climate change and water 
use. There are other significant environmental impacts attributed to animal agriculture, such 
as loss of biodiversity, land degradation and water pollution.  However, it is not in the scope of 
this paper to address them.  Valuable explanations on these matters can be found in the 
paper by Mahony referred to in the first paragraph of this section and also Vegetarian 
Network Victoria’s booklet “Eating up the World: the Environmental Consequences of Human 
Food Choices”.

2
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2. Executive Summary 
 

Informing the Community: 
 
� Whilst the Victorian Government has been willing to spend money on advertisements that 

encourage us to turn off electrical appliances and take shorter showers, it has said little, if 
anything, about the dramatic effect of our food choices on the environment.  This must 
change; the Government must help to inform the community. 

 
Greenhouse Gas Emissions: 

 
� Animal agriculture will have a bigger impact on climate during the next 20 years than all 

Australia’s coal fired power stations combined, potentially causing us to reach tipping 
points that lead to catastrophic and irreversible climate change. 

 
Water Consumption: 
 
� Household direct water consumption for Victoria only represents around 8% of the State's 

total water consumption.  Animal agriculture is responsible for 51%, whilst dairy farming 
alone accounts for 34%. 

 
� Most Victorian household water consumption is indirect consumption through purchases, 

with food contributing the largest share.  Accordingly, modifying food choices can have a 
far more significant effect on water consumption than actions taken in and around the 
home, with significant benefits for our river systems. 

 
� Much of the enormous expenditure on new water-related infrastructure projects, along 

with the environmental and other consequences of such projects, could potentially be 
avoided or reduced if consumers modified their diets. 

 
Pricing: 
 
� We need to ensure that we allocate our resources in an economically rational manner, in 

accordance with efficient market practices.  This would be achieved by ensuring that input 
prices allow for externalities, i.e. consequences of the production and delivery process 
that are experienced by parties who are not directly involved in the transaction.  Such 
pricing should reflect all the environmental costs associated with producing and delivering 
goods and services. 

 
� The Victorian Government can influence the pricing of food products by the proper pricing 

of water and other inputs.  With the high level of exports from our animal agricultural 
sector, we are currently effectively exporting (for example) massive amounts of our state’s 
precious water at prices which grossly understate its true value. 

 
Comparative Nutritional and Environmental Impact of Alternative Diets: 
 
� A plant-based diet generally far exceeds animal-based alternatives in terms of nutritional 

yields and environmental benefits.   
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3. Informing the Community 
 
 
Whilst the Victorian Government has been willing to spend money on advertisements that 
encourage us to turn off electrical appliances and take shorter showers, it has said little, if 
anything, about our food choices. 
 
Meanwhile, Meat & Livestock Australia (MLA) was named the 2007 advertiser of the year at 
the Australian Writers & Art Directors awards, for its work in promoting red meat sales, both 
domestically and internationally

3
.   

 
In 1999, the former Labor Premier, Steve Bracks, said that one of the features that would 
distinguish his government from that of his predecessor was leadership that (amongst other 
traits), “credits the people of this state with the intelligence to make their own judgements”.

4
   

 
Why doesn’t the government inform the community that they can have a far more significant 
environmental impact by modifying their diets, than by the other measures referred to in its 
advertising campaigns? 
 
No one could validly complain if well-informed consumers decided to purchase fewer meat 
and dairy products for environmental reasons.  After all, efficient markets rely on decision-
makers being well informed. 
 
To mislead the public of the actual causes of climate change or water shortages is worse than 
doing nothing at all. It deflects action away from those measures that would help to solve the 
pressing environmental problems that we face. 
 
 

In a speech to the Melbourne Press Club in September 1999, [Steve] Bracks boldly 

announced three ways in which a Labor government would be different from the Kennett 

government. The third centred on leadership: “Leadership that believes in openness and 

accountability, that isn't afraid of scrutiny, that credits the people of this state with the 

intelligence to make their own judgements.”   Report by Jason Dowling, The Age, 24 

September, 2006 

 
 



7 

4. Greenhouse Gas Emissions 

 

“I say that the single most effective action that a person can take to curb global warming is 

support a moratorium, and eventual phase-out, of coal-fired power plants. 

However, in our personal life styles, the most effective action is to begin to alter our diet more 

toward vegetarian.  I do not believe it is realistic to exhort everybody to become vegetarian, 

but we can greatly reduce the stress on the planet, including global warming, with realistic 

changes by a large number of people. I have become 80-90% vegetarian.  For the sake of 

nutrition and because of available choices, becoming 100% vegetarian is not easy, and not 

essential, in my opinion.  But a change in that direction is one of the best things we can do –

probably more effective than buying a Prius.”   

James Hansen, Head of the Goddard Institute for Space Studies, NASA
5
 

 
 
Based on a 20-year GWP (i.e. global warming potential)i, livestock in Australia produce more 
CO2-equivalent emissions than all our coal-fired power stations combined.

6
 

 
A 20-year GWP is particularly important when considering the impact of livestock, because 
methane, a critical factor in livestock’s greenhouse effects, generally breaks down in the 
atmosphere in 9 – 12 years.  Accordingly, a 100-year GWP (which shows the average impact 
over a period of 100 years) greatly understates methane’s shorter-term impact. 
 
Although methane may have a shorter life than carbon dioxide (which remains in the 
atmosphere for many hundreds of years), its impact can be long term if it contributes to us 
reaching tipping points that result in positive feedback loops with potentially irreversible and 
catastrophic consequences.  Other impacts of livestock production, such as deforestation for 
animal grazing, can have similarly devastating results. 
 
An example of a tipping point is the thawing of permafrost (frozen land) in Russia, Canada, 
Alaska and elsewhere, which causes the permafrost to release massive amounts of methane.  
More methane means more warming, more permafrost thawing, more methane release and 
so on.  This leads to runaway climate change, which no longer depends on emissions 
generated by humankind. 
 

Although methane may have a shorter life than carbon dioxide (which remains in the 

atmosphere for many hundreds of years), its impact can be long term if it contributes to us 

reaching tipping points that result in positive feedback loops with potentially irreversible and 

catastrophic consequences.  Other impacts of livestock production, such as deforestation, 

can have a similar result. 

 
The remaining comments in this section are based on a 100-year GWP, which understates 
livestock’s impact.  However, relative comparisons with other sectors can still be made that 
undoubtedly show the major effect of the livestock industry on the warming of our planet’s 
atmosphere. 
 

                                                 
i
  The emissions of different gases can be aggregated by converting them to carbon dioxide 

equivalents (CO2-e).  They are converted by multiplying the mass of emissions by the appropriate 
global warming potentials (GWPs).  GWPs represent the relative warming effect of a unit mass of 
the gas when compared with the same mass of CO2 over a specific period.  For methane, the 
GWPs used by the UN’s Intergovernmental Panel on Climate Change (IPCC) are 21 for 100 years 
and 72 for 20 years.  The UN Food & Agriculture Organization used a GWP of 23 for the 100 year 
time horizon in its 2006 “Livestock’s Long Shadow” report. 
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The greenhouse gas (GHG) emissions intensity
ii of carcass beef in 1999 (the latest available 

figures) was more than twice that of aluminium smelting.7  To add some perspective, 
aluminium smelting consumes 16% of Australia’s (mainly coal-fired) electricity

8 whilst our 

annual tonnage of beef production is around 10% higher than that of aluminium.9 & 10
.  The 

GHG emissions intensity of various products can be depicted as follows: 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In absolute terms, GHG emissions in Australia from beef alone are nearly double those of all 
non-ferrous metals, including aluminium, as illustrated in the following chart from the 
Australian Greenhouse Office’s National Greenhouse Inventory:

7
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                                                 
ii   Emissions intensity measures the tonnes of CO2-equivalent greenhouse gases per tonne of 

commodity produced. 
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Carrots: domestic, fresh

Potatoes: cooked, domestic

Honey

Whole wheat: domestic, cooked

Apples: fresh, overseas by boat

Soybeans: cooked, overseas by boat

Milk: domestic, 4% fat

Sugar: domestic

Italian pasta: cooked

Oranges: fresh, overseas by boat

Rice: cooked

Green beans: South Europe, boiled

Herring: domestic, cooked

Vegetables: frozen, overseas by boat, boiled

Eggs: Swedish, cooked

Rapeseed oil: from Europe

Chicken: fresh, domestic, cooked

Cod: domestic, cooked

Pork: domestic, fresh, cooked

Cheese: domestic

Tropical fruit: fresh, overseas by plane

Beef: domestic, fresh, cooked

Researchers at the University of Chicago have found that converting from a typical 
Western diet to a plant-based diet is 50% more effective in reducing GHG emissions than 
changing one’s car from a conventional sedan to a hybrid.

11
 

 
According to the United Nations Food and Agriculture Organization in its 2006 
“Livestock’s Long Shadow” report, the livestock sector produces around 40% more GHG 
emissions than the entire global transport system.

12
 

 

A recent Swedish study has provided GHG emissions intensity figures for a wide range of 
foods, including legumes, fruit and vegetables, commodities which are often overlooked in 
reports on this subject.  It included CO2-e emissions involved in farming, transportation, 
processing, retailing, storage and preparation.

 13
  

Some key points from the study were as follows:  

 
� Beef is the least climate efficient way to produce protein, less efficient than 

vegetables that are not recognised for their high protein content, such as green beans 
and carrots. Its emissions intensity ("Beef: domestic, fresh, cooked") is 30, as shown 
in the following chart, which compares it to various other products: 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

� Stated another way, per kilogram of GHG emissions produced, carrots have more 
protein than beef.  By the same measure, wheat has around thirteen times and soy 
beans around ten times more protein than beef, as demonstrated by the following 
chart: 
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Whole wheat domestic, cooked

Herring, domestic

Soya beans, cooked, overseas by boat

Eggs, domestic

Chicken, fresh, domestic

Italian pasta, cooked

Potatoes, cooked, domestic

Milk, domestic, 4% fat

Pork, domestic, fresh

Cheese, domestic

Cod, domestic

Rice, cooked

Carrots, domestic, fresh

Green beans, imported

Beef, domestic, fresh

 

 

 

 

 

 

 

 

 

 

� It is more "climate efficient" to produce protein from vegetable sources than from 
animal sources.  

� The emissions intensity of fruit and vegetables is usually less than or equal to 2.5, 
even if there is a significant amount of processing and transportation. Products 
transported by aeroplane are an exception, because emissions may be as large as 
for certain meats.  

� Some examples in regard to fruit: the emissions intensity figures are 0.82 and 1.2 for 
"Apples: fresh, overseas by boat" and "Oranges: fresh, overseas by boat" 
respectively. (Refer to the table below for emissions intensity figures for Australian 
fruit and vegetables.)  

� The emissions intensity of foods rich in carbohydrates, such as potatoes, pasta and 
wheat is less than 1.1.  

� For "Soybeans: cooked, overseas by boat", the figure is 0.92.  

 

As a comparison to the Swedish study to the extent that it reported on fruit and vegetables, 
we have derived an overall emissions intensity figure of 0.1 for such items produced in 
Australia.  The figure has been calculated from: (a) a measure of tonnes of 2002 CO2-e 
emissions per $m of revenue from Appendix D of the Department of Climate Change's 2008 
CPRS Green Paper; and (b) revenue and tonnage figures for 2002 from the Australian 
Horticultural Statistics Handbook 2004.  

Wherever used in the relevant publications, we have converted tonnes to kilograms for the 
purpose of our table.  

Details are as follows:  

 

Emissions Intensity of Fruit and Vegetables in Australia 

Description  Kg CO2-e 
per $m of 
revenue 
2002

14
  

$m of Rev 
2002

15
  

Total 
Emissions  

Kg produced 
2002

16
 

Kg CO2-e 
per Kg 

produced  

Fruit & 
Vegetables  

86,000 5,975 513,850,000 5,346,154,000 0.10 
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Finally, to properly account for CO2-e emissions, we need to ask what we do with the energy 
which, according to the National Greenhouse Inventory, is the most significant contributor.  
The answer is that we use it in industry, in agriculture and in domestic homes.  In order to 
properly break out the use of energy within Australia, and determine which industries use how 
much when all their inputs and outputs are taken into account, another kind of economic 
report is required.  
 
The CSIRO and the University of Sydney have produced such a report, entitled "Balancing 
Act – A Triple Bottom-Line Analysis of the Australian Economy".

17
  The report analysed 135 

sectors of the Australian economy, focusing on environmental, social and financial indicators.  
 
The report showed that when end-use is considered, animal industries are responsible for 
over 30% of total greenhouse emissions in Australia, as follows:  

 

Industry Sector  Megatonnes  
CO2-e  

Percent  

Beef Cattle  122.5  23.6 

Sheep & Shorn Wool  23.9  4.61 

Dairy Cattle & Milk  8.8  1.7 

Pigs  1.3  0.25 

Commercial Fishing  0.68  0.13 

Meat Products  0.68  0.13 

Other Dairy Products  0.59  0.11 

Poultry & Eggs  0.58 0.11 

Total  159.03 30.64 
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34.26%

8.10%

5.24%

1.98%

15.89%

31.47%

2.28%

Dairy Farming

Other Agriculture, incl. beef & sheep

Services to Agricuture

Forestry & Fishing

Mining

Manufacturing

Electricity & Gas

Water supply

Other industries

Household

5. Water Consumption 

 
Animal agriculture is responsible for 51% of Victoria’s water consumption.  The dairy industry 
alone is responsible for 34%.  
 
Direct water consumption by households only represents 8% of the state’s total consumption. 
 
So why does the State Government focus its water-saving advertising on shorter showers?  
Why not inform the community that they can have a far more significant impact on overall 
consumption, and help to save our great rivers, by focussing on their diets? 
 

Our consumption figures can be viewed graphically as follows, based on information from the 
Australian Bureau of Statistics:

 18&19
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Victorian Water Consumption 2004-05 

Water Used on Victorian Farms 2004-05 
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Although a breakdown of farm usage figures was available for 2005/06, the most recent 
available information on overall consumption was from 2004/05, so that year has been used 
for all the charts.  This approach has not materially affected the results. 
 
According to Professor Wayne Meyer of the CSIRO

20
, it takes between 715 and 750 litres of 

water to produce 1 kg of wheat and between 1,550 and 2,000 litres to produce 1 kg of rice, 
compared to between 50,000 and 100,000 litres for 1 kg of beef.  However, if we were to ask 
Australians whether rice should be grown in this country, most would probably say no, due to 
concerns over water consumption.  Where is the concern over our massive beef industry, 
which utilises around 43% of Australia’s land area?

21
 

 
Similar to Professor Meyer, David and Marcia Pimentel of Cornell University have reported 
that producing 1 kg of animal protein requires about 100 times more water than producing 1 
kg of grain protein.

22
 

 
Some findings from Associate Professor Ian Rutherfurd of the University of Melbourne (based 
partly on information from Wayne Meyer, CSIRO) are as follows:

23
  

� 90% of the water consumed in households in Melbourne is embodied in the production of 
the food that comes into the house.  In one sense, urban food consumers are also 
consuming rivers.  

� Small changes in food choices could potentially lead to water savings that dwarf the 
savings that can come from changes in direct water consumption. Thus, river condition is, 
to some extent, a consequence of decisions made in urban supermarkets. The authors 
believe that this is an empowering observation.  

� Urban people, far from being isolated from the environment, make critical decisions about 
rivers, every day, in their consumption choices.  

� The authors suggest four ways that consumers can dramatically reduce their indirect 
water consumption: (i) waste less food; (ii) select comparable products that use less 
water; (iii) substitute types of food that use more water for types that use less; and (iv) 
become a vegetarian.  (The authors use the term "vegetarian" to mean a diet free of meat 
and dairy products.)  

� A vegetarian diet can save households up to 35% of their total water usage. That is 13 
times the volume of water that would be saved by not watering the garden.  The 
environmental benefits of vegetarianism have been made for many years, and Renault 

Animal Farming's Share of Victorian Water Consumption 2004/05 

51%49%

Animal Farming

All Other Uses
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(2003) suggests that an animal product based diet may need 10 times more water than a 
vegetarian diet.

24
 Certainly the water efficiency of vegetable production is startling.  

� Based on the estimated water consumption of the average Australian household 
compared to a vegetarian household (i.e. no meat or dairy products) as presented by the 
authors, subsequent calculations (not included in the research papers) indicate that the 
average Australian could save 2,592 litres per day, or 946,000 litres per annum, by 
changing to a vegetarian diet.  

� That figure compares extremely favourably to the 17 litres per person per day (6,205 litres 
per person per annum) that was saved in Melbourne under Stage 3 water restrictions 
between 2005 and 2006.

25
  

� It also compares extremely favourably to the 20,000 litres per annum saved by using a 3 
star showerhead and limiting showers to 4 minutes (not referred to in the research 
paper).

26
 

� The comparison can be viewed graphically as follows: 

 

 

 

 

 

 

 

 

 

 

 
Much of Victoria’s enormous expenditure on new water-related infrastructure projects, along 
with the environmental and other consequences of such projects, could potentially be avoided 
or reduced if consumers modified their diets. 
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6. Pricing 
 
We need to ensure that we allocate our resources in an economically rational manner, in 
accordance with efficient market practices.  This would be achieved by ensuring that current 
externalities are accounted for in the economic system through appropriate resource rents 
and charges.  Consequences of the production and delivery process that pollute the 
commons, extract precious resources or rely on an unpaid monopoly use must be subject to 
fees, such that the public are compensated for these practices. Thus the price paid for goods 
and services would more fully reflect the total costs, including environmental costs, 
associated with their production and delivery.  

Governments can influence pricing through taxes on inputs, emissions trading schemes and 
the like.  Due to the massive impact of animal agriculture on greenhouse gas emissions, it 
must be included in the Federal Government’s proposed emissions trading scheme if it is 
intended to produce substantive emissions reductions. 

The State Government must also consider taking appropriate resource rents for the 
commonwealth of the people on water and other inputs that rightly belong to everyone.  With 
the high level of exports from our animal agricultural sector, we are currently effectively 
exporting, for example, massive amounts of our state’s precious water at prices which grossly 
understate its true value.

iii
 

The failure to take appropriate resource rents merely fuels speculation and monopoly 
behaviour in resource markets, with detrimental impacts on the state economy, and allows 
speculative monopolist interests to extract the rents for private gain. 

In a 2005 article on the CSIRO and University of Sydney’s Balancing Act report (refer to 
Section 4), The Canberra Times stated, “Market prices for beef do not reflect the full 
environmental costs of production . . . and the Aussie meat pie certainly contributes its share 
to climate change and land clearing.”

27
   

Also, “Instead of being influenced by high-powered advertising, celebrity endorsement, habit 
or cheapness, we should be making choices based on minimising our contribution to land 
degradation, excessive water use and climate change.” 

The article quoted the leader of the team that prepared the report, CSIRO researcher, Dr 
Barney Foran, as saying, “'We need to be a lot better educated about what we buy.  It's our 
consumption that drives the economy.  We cannot blame governments all the time, when we 
are part of the equation.'' 

The article cited the report itself by stating, ''One of the insights emerging from this analysis is 
that the prices consumers pay for primary production items do not reflect the full value of the 
natural resources embodied in their production chains.”  It quoted Dr Foran as saying, “We 
should be paying more for products that have a high environmental account balance.  The 
consumer should be expected to pay a realistic price for food so that we play a part in fixing 
up the bush, instead of sitting in town and wringing our hands about it.'' 

“Livestock are one of the most significant contributors to today’s most serious environmental 
problems.  Urgent action is required to remedy the situation.”   

Henning Steinfeld, United Nations Food & Agriculture Organization, 2006 

 

                                                 
iii  Dairy and meat products were the highest value food exports from Victoria in 2008, with 34% 

($2.399 billion) and 23% ($1.587 billion) respectively of total food and fibre exports.  Victoria 
accounted for 25% of Australia’s total food and fibre exports and was Australia’s largest state 
exporter.  (Source:  Dept of Primary Industries, “Summary of Victorian Food and Fibre Export 

Performance 2008 Calendar Year”, 
http://www.dpi.vic.gov.au/DPI/nrenti.nsf/LinkView/9E2D508EF2FB4520CA25759A000C265B5B6
5FD3894DB84E6CA2574AC000CF430/$file/Summary%20Victorian%20Food%20and%20Fibre%2
0Export%20Performance%202008.pdf (accessed 20 September 2009) 
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7. Comparative Nutritional and Environmental Impact of Alternative Diets 
 
The tables on the following pages demonstrate that a plant-based diet generally far exceeds 
animal-based alternatives in terms of nutritional yields and environmental benefits.   
 
Perhaps the only nutrient that is significantly more difficult to obtain directly from plants than 
animals is Vitamin B12.  However, it is easily produced from bacteria, which is a far more 
natural approach than destroying rainforests and other natural environs, purely for animal 
agriculture.  
 
To a large extent, the findings reflect a key problem in using animal products to satisfy 
humankind's nutritional requirements, which is the inherently inefficient nature of the process.  
It takes many kilograms of plant-based food to produce one kilogram of animal-based food 
with comparable nutritional value, with significant impacts on energy inputs, emissions, water 
usage and land usage. 
 
The tables utilise various sources for information on factors such as product yields, GHG 
emissions and water usage.  For example, water figures have been obtained from a paper by 
Hoekstra and Chapagain, who have reported that, in Australia, 17,112 litres of water are 
required to produce 1 kilogram of beef.

28
  On the other hand, the CSIRO has reported a figure 

of 50,000 to 100,000 litres,
20

 whilst Pimentel has reported 43,000 litres outside Australia.
29

 
 
The GHG emissions intensity of beef has come from a paper by Annika Carlsson-Kanyama 
and Alejandro Gonzalez, who reported a figure of 30kg of GHG emissions per kilogram of 
product.

13
  The Australian Greenhouse Office has reported a figure of 51.7kg. 

 
Wide variations in product yield can apply, depending on the location and conditions in which 
products are grown, and some of the yields shown may be high for Australian conditions.  For 
example, the beef yield of 343kg per hectare per annum has been derived by using beef’s 
gross energy output per hectare as reported by Spedding

30
 and the energy derived from a 

quantity of beef as reported in the USDA National Nutrient Database for Standard 
Reference.

31
   

 
The figure may be achievable in the more intensive cattle farming regions of Australia, but the 
enormously widespread range of cattle grazing, including grazing in marginal areas, causes 
our average yield to be significantly lower than reported in the table. 
 
The soybean yield of 2,804kg per hectare has been derived from the U.S. bushels per acre as 
reported by Nabors

32
, and the USDA’s bushel weight for soybeans of 60 pounds.

33
  For 

Australian production, the Primary Industry Bank has reported an average yield of 1,880kg 
per hectare between 1993/94 and 1999/00.

34
 

 
The figures for wheat, rice and potato in the first table have been obtained from the Australian 
Bureau of Statistics Year Book 2008.

35
 

 
The sources utilised for the tables conservatively highlight the adverse effects of an animal 
based diet.  All the sources reviewed show significant benefits of a plant-based diet relative to 
the animal-based alternative.  
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8. Conclusion 
 

The world’s population is running out of time to avoid the catastrophic effects of runaway 
climate change. 
 
Subjects such as diet must not be regarded as taboo, and must feature heavily in the choices 
that we make in order to save our planet for all species and future generations. We can no 
longer regard food choices as being personal when the impacts of these choices have far 
reaching consequences for our natural resources and climate change.  
 
We trust that this paper and the others referred to in it contribute to the Climate Change 
Green Paper discussion in a meaningful way, and that strong measures are taken to 
immediately alleviate climate change. 
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