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Introduction
Ceres Agricultural Company Pty Ltd (Ceres) has applied to the Australian Competition and
Consumer Commission (ACCC) to register a Free Range Pasture Finished certification
trademark (CTM).
Ceres intends that the CTM will provide a certification to verify the manner in which cattle,
intended for slaughter within the food system, have been raised, including in relation to the
health, welfare and management of animals, their access to pasture, the impact of
production on the environment as well as the safety and quality of the meat produced.
Ceres has indicated the proposed CTM rules seek to ensure:







cattle are individually identified and are fully traceable throughout their entire life;
health and welfare of cattle is maintained including the way in which grain is
introduced into the their diet, the way they are handled, and management of
disease pressure;
cattle are allowed to roam in a free range environment with stocking rates being
appropriate for the region;
the risk of harmful residues or hazards being present is minimised; and
on-farm systems foster environmental responsibility and do not negatively impact
resources and natural habitats.

Meeting these requirements will entitle the user to use the “Certified free range pasture
finished” mark.
The ACCC is required to assess whether the CTM raises consumer protection, competition or
associated concerns. In addition, the ACCC will assess the requirements the goods must
meet in order to have a CTM applied to them. It has invited interested parties to comment
on the application before it issues an initial assessment.
This submission outlines concerns in the context of: (a) the health and welfare of animals;
(b) the safety of red meat in terms of human health; and (c) the environment (including
climate change).
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Executive Summary
General


Whether produced in free range or more intensive systems, red meat is extremely detrimental to
animals, human health and the environment.

Animal Health and Welfare


Many exemptions in favour of the livestock sector apply to Prevention of Cruelty to Animals
legislation in Australia (and similar legislation elsewhere), thereby permitting cruelty.



There are no legislated free range standards, and the standards proposed by Ceres offer only
limited protection to animals.



Free range animals are usually slaughtered at the same abattoirs as more intensively farmed
animals. Regardless of the effectiveness or otherwise of different stunning methods, the sights,
sounds and smells of an abattoir create a terrifying experience for animals awaiting their fate.

Safety of Meat


The evidence of red and processed meat’s adverse health impacts is overwhelming, whether or
not produced in a free range system.



Oxford University researchers have estimated that that if the global population were to adopt a
vegetarian or vegan diet, more than 7 million lives would be saved per year by 2050 due to
reductions in the rate of coronary heart disease, stroke, cancer, and type 2 diabetes. More than
half the avoided deaths would be due to reduced red meat consumption.

Environment


Beef production is a key contributor to global warming, land degradation, air and water
pollution, introduction of invasive pasture grasses, loss of biodiversity, and destruction of the
Great Barrier Reef.



In addition to dealing with coal-fired power, we will not achieve a critical threshold level of 350
parts per million of CO2 in the atmosphere without massive reforestation. The only way to
meaningfully reforest in the context of the climate emergency is to reduce the extent of animal
agriculture.



Beef from grass-fed cattle is far more emissions intensive than beef from mixed feed systems,
involving grain and grass.

What is the Answer?


Ceres’ proposed CTM certification may cause consumers to wrongly believe that critical
problems involved in red meat production do not exist in relation to the relevant products.



As such, we believe the proposed certification should be considered unacceptable in terms of the
spirit, and potentially the letter, of consumer protection regulations.



A general transition from animal-based to plant-based diets is essential if we wish to maximise
our effectiveness in protecting the environment, avoiding catastrophic climate change,
preventing animal cruelty, and achieving optimum human health.
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PART 1: ANIMAL HEALTH AND WELFARE
Free Range versus Feedlot Cattle
In respect of cattle bred for meat, the distinction between free range and more intensive farming
systems is not as stark as in (for example) pig or chicken farming. In those cases, the animals
generally live their entire lives indoors, often in cages of various types. In conventional beef
production, if feedlots are used, it is generally only for the final two to four months of an animal’s
typical fifteen to eighteen month lifespan (although they would naturally live for more than ten
years). Importantly, a feedlot is a far more open environment than a pig or chicken shed.
Although the proposed CTM would allow the animals to be fed grain, it would not allow this to
occur in a feedlot.
No cattle are exclusively grain-fed for their entire lives, as they have not evolved to consume grain
and would not survive. Rather than being fed grain for the animals’ benefit, it occurs in order to
produce more palatable meat.

Livestock Industry Codes of Practice versus Ceres Certification
Many exemptions in favour of the livestock sector apply to Prevention of Cruelty to Animals
legislation in Australia, thereby permitting cruelty.
There are no legislated free range standards, and the standards proposed by Ceres offer only
limited protection to animals.
In respect of cattle, the livestock industry codes of practice (endorsed by legislation) permit2:








castration without anaesthetic if under six
months old or, under certain circumstances,
at an older age;
dehorning without anaesthetic if under six
months old or, under certain circumstances,
at an older age;
disbudding (prior to horns growing) without
anaesthetic. Caustic chemicals may be used
for that process under certain circumstances,
including an age of less than fourteen days;
hot iron branding without anaesthetic.

The only practices specifically prohibited under
the proposed Ceres standard are as follows:






dragging by hair, wool, head, neck, horns,
ears or limbs;
application of an injurious object or irritant
substance and especially not to sensitive
areas such as eyes, mouth, ears, anogenital
region or belly;
pressure applied to eyes, ears or genitalia;
whipping, tail twisting and pulling;
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nose twitches;
dragging, tripping, dropping or throwing;
hitting or kicking;
forcing livestock to walk over the top of others;
use of livestock handling tools in a manner that causes harm, distress or injury to the
animal;
use of equipment that causes suffering which includes but is not limited to:
- large sticks;
- sticks with sharp ends;
- lengths of metal piping;
- fencing wire;
- heavy leather belts;
causing injury such as cutting or severing the spinal cord (e.g. using a puntilla or
dragger), breaking legs or leg tendon;
forcing water into an animal’s stomach by placing a hose down the throat; and
forcing water into an animal’s mouth or up its nose in an attempt to make it stand or
move.

If a practice such as (for example) hot iron branding is intended to be prohibited, then why
not specifically state that intention, particularly when the practice is permitted by the
relevant industry code of practice? Terms such as “injurious object” and “irritant substance”
may be open to interpretation.

Forced Breeding
The forced breeding of animals is common in free range production systems, often involving
artificial insemination. Such practices cause the animals to be sexually violated, and may be
considered illegal outside the food production system.

Slaughter
Importantly, free range animals are usually slaughtered at the same abattoirs as more
intensively farmed animals. According to advocacy group, Aussie Farms3:
“Most animals killed at Australian abattoirs are supposed to be rendered
unconscious by various stunning methods before having their throat cut open to be
bled out (referred to as the ‘sticking’ process; a slash across the throat for sheep, a
stab into the throat for pigs and cattle), however this is not always the case.
As of 2011, at least 15 abattoirs in Australia have permission from state
governments to slit the throats of fully conscious animals, as part of the religious
practices of ‘halal’ and ‘kosher’ slaughter.
Due to the high demand for meat and other animal products, abattoirs are required
to kill very large quantities of animals per day, resulting in a typically rushed
environment where ineffective stunning can easily occur. Animals that reach the kill
floor without first being properly stunned are then ‘stuck’ and bled out while still
conscious.”
Regardless of the effectiveness or otherwise of different stunning methods, the sights,
sounds and smells of an abattoir create a terrifying experience for animals awaiting their
terrible fate.
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PART 2: SAFETY OF MEAT (HUMAN HEALTH)
The evidence of red and processed meat’s adverse health impacts is overwhelming, with no
distinction between free range production systems and others.

For example, a study published in 2012 in Archives of Internal Medicine involved 121,342
men and women over the period from 1980 through 2006:4
The researchers found that eating red meat was associated with a sharply increased risk of
death from cancer and heart disease. The lead author, Harvard University’s Dr. Frank B. Hu,
said, “When you have these numbers in front of you, it’s pretty staggering”
In another example, World Cancer Research Fund International (WCRF International)
published its Second Expert Report in 2007, titled “Food, Nutrition, Physical Activity, and the
Prevention of Cancer: a Global Perspective”. The report was issued jointly with one of
WCRF’s network members, the American Institute for Cancer Research.5
The report contained recommendations relating to red and processed meat
(Recommendation 5, Chapter 12).
For the purpose of the analysis, beef, pork, lamb, and goat were all considered to be forms
of red meat.
Processed meat consisted of meat preserved by smoking, curing or salting, or addition of
chemical preservatives. Such meat includes corned beef.
WCRF International stated:
“The evidence that red meat is a cause of colorectal cancer is convincing. The
evidence that processed meat is a cause of colorectal cancer is also convincing.”
(page 382)
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WCRF UK has stated6:
“The Panel of Experts could find no amount of processed meat that can be
confidently shown not to increase cancer risk. That is why WCRF UK recommends
people avoid processed meat to reduce their bowel cancer risk.”
As part of WCRF International’s Continuous Update Project, in 2010, a research team at
Imperial College London produced an updated systematic literature review of the evidence
from 263 new papers on food, nutrition and physical activity.7
WCRF International’s Expert Panel considered the updated evidence and agreed that the
findings confirmed or strengthened the convincing and probable conclusions of the Second
Expert Report for colorectal cancer.
The report also recommended that we eat mostly foods of plant origin to protect against a
range of cancers.
Specifically: (a) Eat at least five servings of a variety of non-starchy vegetables and fruits
every day; (b) Eat relatively unprocessed cereals (grains) and/or pulses (legumes) with every
meal; (c) Limit refined starchy foods; (d) People who consume starchy roots or tubers as
staples should also ensure intake of sufficient non-starchy vegetables, fruits, and pulses
(legumes).

The problem with red and processed meat (including corned beef)
WCRF has reported that several hypotheses have been tested that may explain why
consuming processed meat increases bowel cancer risk, all of which also appear to be
relevant to red meat generally:
Nitrites and N-nitroso compounds (NOCs):
Nitrites are preservatives that can react with certain compounds in protein-rich foods to
produce NOCs, particularly in the absence of inhibitors such as vitamin C and in the presence
of enhancers such as red meat. Many NOCs are carcinogenic. They can be formed during the
curing process, and are also formed in the body from ingested nitrites and nitrates in red
and processed meat.
Haem in red meat:
Haem is an iron-containing molecule present in animal blood and meat, especially red meat.
Free iron can induce the production of free radicals, which can damage cell DNA. Haem can
also induce the formation of NOCs in the body.
High-temperature cooking:
Cooking meat at a high temperature, especially frying and grilling, can cause the formation
of certain carcinogenic compounds.
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Updates
World Health Organization (2015)
Similar findings were reported in 2015 by the International Agency for Research on Cancer
(IARC), an agency of the World Health Organization (WHO). In reporting the WHO’s findings,
Harvard University stated8:
“Consumption of processed meat was classified as carcinogenic and red meat as
probably carcinogenic after the IARC Working Group – comprised of 22 scientists
from ten countries – evaluated over 800 studies. Conclusions were primarily based
on the evidence for colorectal cancer. Data also showed positive associations
between processed meat consumption and stomach cancer, and between red meat
consumption and pancreatic and prostate cancer.”

University of Oxford (2016)
In April 2016, a study by researchers from the Oxford Martin School (University of Oxford)
reported on the health and climate change benefits of changing diets, including reduced
consumption of animal products. 9 They estimated that if the global population were to
adopt a vegetarian diet, 7.3 million lives per year would be saved by 2050. If a vegan diet
were adopted, the figure would be 8.1 million per year. More than half the avoided deaths
would be due to reduced red meat consumption. The results would be due primarily to
reductions in the rate of coronary heart disease, stroke, cancer, and type 2 diabetes.

Revised National Dietary Guidelines (2016)
In May 2016, the Chinese government’s official source of dietary advice, the Chinese
Nutrition Society, released new dietary guidelines. Primarily aimed at improving public
health, the guidelines called for a halving of meat consumption from current levels. Similar
action has been taken over the past two years in the USA, Sweden, UK, and the
Netherlands.10

We do not need to eat meat
The American Dietetic Association has said:11
“It is the position of the American Dietetic Association that appropriately planned
vegetarian diets, including total vegetarian or vegan diets, are healthful,
nutritionally adequate, and may provide health benefits in the prevention and
treatment of certain diseases. Well-planned vegetarian diets are appropriate for
individuals during all stages of the life cycle, including pregnancy, lactation, infancy,
childhood, and adolescence, and for athletes. A vegetarian diet is defined as one
that does not include meat (including fowl) or seafood, or products containing those
foods.”
The extent of fortification of foods with nutrients such as vitamin B12 and vitamin D varies
by country. As a result, it is important to review the adequacy of diet based on local
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conditions, as partially reflected in this statement from Australia’s National Health and
Medical Research Council (also supporting vegetarian and vegan diets):12
"Appropriately planned vegetarian diets, including total vegetarian or vegan diets,
are healthy and nutritionally adequate. Well-planned vegetarian diets are
appropriate for individuals during all stages of the lifecycle. Those following a strict
vegetarian or vegan diet can meet nutrient requirements as long as energy needs
are met and an appropriate variety of plant foods are eaten throughout the day.
Those following a vegan diet should choose foods to ensure adequate intake of iron
and zinc and to optimise the absorption and bioavailability of iron, zinc and calcium.
Supplementation of vitamin B12 may be required for people with strict vegan
dietary patterns."
Vitamin B12
The vitamin B12 found in certain animal-based food products is produced by soil microbes
that live in symbiotic relationships with plant roots, and which find their way into the
animals’ digestive tracts. Such bacteria are also found in humans’ digestive tracts, but too
far along to be readily absorbed for nutritional purposes.13
Vitamin B12 is not synthesised by plants, nor is it generally found with vegetables in our
modern sanitised lifestyle. However, B12 supplements are readily produced from microbes,
to be ingested directly or incorporated in various other food products. That is a far more
natural approach than: (a) destroying rainforests and other natural environs; and (b)
operating livestock production systems; purely for animal-based food products.
Vitamin D
It may be best not to rely on animal-based foods to satisfy vitamin D requirements. The
Medical Journal of Australia has reported: 14
“Most adults are unlikely to obtain more than 5%-10% of their vitamin D
requirement from dietary sources. The main source of vitamin D for people residing
in Australia and New Zealand is exposure to sunlight.”
Whether or not we eat animal products, we need sunshine if possible, or perhaps
supplements.
Iron
There are two types of iron in food: haem and non-haem. Haem iron is absorbed by the
body more readily than non-haem, and is only available in animal products. Is that a
problem? Not according to authors writing in the Medical Journal of Australia, who said:15
“Well planned vegetarian diets provide adequate amounts of non-haem iron if a
wide variety of plant foods are regularly consumed. Research studies indicate that
vegetarians are no more likely to have iron deficiency anaemia than nonvegetarians. Vegetarian diets are typically rich in vitamin C and other factors that
facilitate non-haem iron absorption.”
Please see earlier comments about the role of haem iron in cancer.
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PART 3: ENVIRONMENT
General Concerns including Loss of Biodiversity
Whether in the form of extensive free range systems or more intensive systems, livestock
production affects the environment in dramatic ways. Here are some examples of
prominent organisations and individuals highlighting concerns over many years:
“[Animal food products] place undue demand on land, water, and other resources
required for intensive food production, which makes the typical Western diet not
only undesirable from the standpoint of health but also environmentally
unsustainable.”
The Food and Agriculture Organization of the United Nations and World Health
Organization (2002)
“[Livestock production] is one of the major causes of the world’s most pressing
environmental problems, including global warming, land degradation, air and water
pollution, and loss of biodiversity.”
The Food and Agriculture Organization of the United Nations (2006)
“[A new UNEP report] calls for a significant shift in diets away from animal based
proteins towards more vegetable-based foods in order to dramatically reduce
pressures on the environment” . . . “. . . substantial reduction of impacts would only
be possible with a substantial worldwide diet change, away from animal products.”
United Nations Environment Programme (2010)
“Please eat less meat; meat is a very carbon intensive commodity.”
Former head of the IPCC, Rajendra Pachauri (2010)
The Pew Charitable Trusts have commented extensively on the destructive environmental
impacts of Australian livestock grazing, including land clearing, introduction of invasive
pasture grasses, degradation of land and natural water sources, and manipulation of fire
regimes. Importantly, they have reported on improvements to land when pastoralists
transition from grazing to eco tourism.16

Climate Change
Although specific results vary, the overwhelming conclusion of many studies is that the
greenhouse gas emissions intensity of animal-based foods is far higher than that of plantbased alternatives, and that some animal based products are far more emissions intensive
than others.
Livestock’s climate change impacts arise from many inter-related factors, such as its
inherent inefficiency as a food source; the massive scale of the industry; land clearing far
beyond what would otherwise be required to satisfy our nutritional requirements;
greenhouse gases such as carbon dioxide, methane and nitrous oxide; and other warming
agents such as black carbon.
These problems arise from free range and more intensive production systems.
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The Food and Agriculture Organization of the United Nations (FAO) has provided separate
emissions intensity figures for specialised beef from “mixed” and “grazing” systems. Beef
from grass-fed cattle is far more emissions intensive than beef from mixed feed systems,
involving grain and grass. Adjusting the figures for a 20-year “global warming potential”
(refer below) results in the following comparisons for overall global beef production:17
Table 1: Emissions intensity of beef (kg of greenhouse gas per kg of product)
Description
100-year GWP
20-year GWP

Mixed fed
56
115

Grass fed
102
209

Calculations for determining the 20-year GWP figures were based on the FAO’s global
average percentage apportionment of relevant factors across all feeding systems. As a
result, the figures for mixed fed and grass fed systems are approximations only.

Greenhouse Gases and Other Warming Agents
A key reason for the difference between grass-fed and mixed-fed emissions is that, while
cows are fed on grass, they produce far more methane than when they are fed on grain.
Australia’s Commonwealth Scientific and Industrial Research Organisation (CSIRO) has
estimated that cows fed on grass produce four times as much methane as those fed on
grain.18
In national greenhouse gas inventories, the only greenhouse gases generally attributed to
livestock are methane (CH4) and nitrous oxide (N2O). Other relevant warming agents are
either excluded altogether or reported in different categories. An example is carbon dioxide
emissions from livestock-related deforestation, which are attributed to the category “land
use, land use change and forestry”.
Two of the warming agents generally omitted are tropospheric ozone and black carbon, as
referred to below. They are referred to as short-lived climate forcers, as their impact on
climate primarily occurs within a decade from the time they are emitted, and generally
within days or weeks for these particular warming agents. Those timeframes are critical, as
meaningful action in reducing emissions of such warming agents provides rapid benefits,
and can contribute to us avoiding tipping points and runaway climate change as our energy
infrastructure is transformed.
National inventories also exclude estimates of foregone sequestration, which is the loss of
carbon absorption arising from the loss of forest and other vegetative matter through land
clearing. Allowing for that factor would help identify a significant mitigation measure,
namely reforestation, along with other measures to reinstate biomass and soil carbon.
Global Warming Potential
An issue particularly relevant to methane is the concept of “global warming potential” or
“GWP”. The emissions of different gases can be aggregated by converting them to carbon
dioxide equivalents (CO2-e). It is analogous to converting different currencies to a common
denomination. The greenhouse gases are converted by multiplying the mass of emissions
by the appropriate GWP, representing the relative warming effect of a unit mass of the gas
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when compared with the same mass of CO2 over a specific period. The choice of time
horizon is critical in relation to methane’s emissions, as referred to below.
Carbon Dioxide (CO2)
The main CO2-related emissions from livestock arise from land clearing and loss of soil carbon
in relation to grazing and feed crop production. Energy used in preparing livestock feed is
also a factor. Loss of soil carbon can be in the form of oxidation and combustion of
deforested and drained tropical peat lands or overgrazing of land, with resultant loss of top
soil and release of carbon.
Nitrous Oxide (N2O)
Nitrous oxide is emitted through the use of fertiliser for feed production and from depositing
manure on pasture or during the management and application of manure on crop fields.
Methane (CH4)
The Intergovernmental Panel on Climate Change (IPCC) has reported that the livestock sector
is responsible for around 44 per cent of anthropogenic methane emissions.19 While the
emissions may not be reducing in absolute terms, livestock’s share may be reducing over
time due to increasing volumes of gas production and related fugitive emissions.
The main livestock source of methane is the process of enteric fermentation, which occurs in
the digestive system of ruminant animals, such as cattle, sheep and goats. In their rumen
(stomach), food is broken down into simple molecules that can be more easily digested.
Methane is a by-product, and is mainly emitted through belching and breathing. Manure
management is another source of methane.
A key factor in relation to methane is the choice of time horizon for calculating CO2-e
emissions figures.
By using a 100-year timeframe, traditional reporting methods have understated its shorterterm impact. The reason is that it breaks down in the atmosphere much faster than carbon
dioxide, and is almost non-existent for much of the 100-year reporting period. Its rapid
breakdown is demonstrated in Figure 1.
Figure 1: Natural carbon dioxide and methane depletion over 100 year timeframe20
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The IPCC’s 100-year GWP for methane was 25 in 2007 but was increased to 34 (with climate
carbon feedbacks) in 2013.21
The figures for a 20 year timeframe were 72 in 2007 and 86 in 2013.
NASA scientists have reported figures of 33 for 100 years and 105 for 20 years after allowing
for aerosol (particulates) interactions. 22
In its Fifth Assessment Report, released in 2013, the IPCC stated:23
“There is no scientific argument for selecting 100 years compared with other
choices. . . . The choice of time horizon is a value judgement since it depends on the
relative weight assigned to effects at different times.”
Unless otherwise stated, emissions figures are generally based on a 100-year time horizon.
Tropospheric Ozone24
Tropospheric ozone is formed through a series of chemical reactions involving nitrogen
oxide, methane, carbon monoxide and other non-methane volatile organic compounds. It is
the third most prevalent greenhouse gas after carbon dioxide and methane (not allowing
for water vapour). Major sources of carbon monoxide are agricultural waste burning,
savanna burning and deforestation. Livestock grazing is one of the main drivers of
deforestation and savanna burning.
In its fifth assessment report, the IPCC stated, “there is robust evidence that tropospheric
ozone also has a detrimental impact on vegetation physiology, and therefore on its CO 2
uptake”.25
Black Carbon26
Black carbon is a microscopic particulate that is formed through the incomplete combustion
of fossil fuels, biofuels and biomass. The greatest single sources of black carbon are
savanna and forest fires, with livestock production playing a key role. Black carbon
contributes to global warming in two ways. Firstly, the particulates create heat by
absorbing the sun’s radiation while airborne. Secondly, they can blow thousands of
kilometres to land on glaciers and polar ice caps, where they cause solar radiation to be
absorbed, rather than reflected, thereby speeding melting.
Food and Agriculture Organization of the United Nations (FAO) 27
In estimates of livestock emissions published in November 2013, the FAO included some
categories of carbon dioxide emissions in addition to methane and nitrous oxide. The full
breakdown is depicted in the following chart.
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Figure 2: Breakdown of beef’s greenhouse gas emissions (global average)

Note: LUC = Land use change

Summary:
Enteric fermentation (producing methane) 42.6%
Manure (3 categories)
23.1%
Feed & fertiliser
17.4%
Land use change - Pasture
14.8%
Energy
0.9%
Land use change - Soybean
0.7%
Postfarm (transport and processing)
0.5%
Total
100.0%

The relatively minor “land use change” component attributed to soybeans would probably
not exist at all if land was not already being utilised, in an inherently inefficient fashion, for
livestock grazing and feed crop production.
Based on a 20-year time horizon (GWP20), enteric fermentation’s share increases to 71.7
per cent, and methane’s overall share (including manure management) to 74.1 per cent.
The chart does not allow for the impact of foregone sequestration.
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Land Clearing
The extent of livestock related land clearing is highlighted by the fact that livestock
production systems occupy between 30 per cent (Food and Agriculture Organization) and
45 per cent (International Livestock Research Institute) of the planet’s terrestrial land
surface.28
The World Resources Institute has reported that 25 per cent of land (excluding Antarctica) is
used as pasture.29 Figure 3 highlights the problem in terms of beef production.
Figure 3: Resource Intensity of Animal-based vs Plant-based Foods (adapted from World
Resources Institute)

Note the extent of pasture-based beef production (P. Mahony)

Grazing’s impact on land clearing, and therefore (in terms of climate change) the ability of
the biosphere to retain its existing carbon stores and to draw excessive carbon from the
atmosphere, has been significant.
In a landmark 2008 paper, leading climate scientist, Dr James Hansen and colleagues argued
that, in addition to dealing with coal-fired power, we would not achieve a critical threshold
level of 350 ppm (parts per million) of CO2 in the atmosphere without massive
reforestation.30 The aim would be to reduce CO2 concentrations (currently around 400
ppm) by drawing them from the atmosphere, while also reducing ongoing emissions.
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While stressing the critical need to cease burning coal, Dr Hansen and his colleagues also
stated (with our underline):
“A reward system for improved agricultural and forestry practices that sequester
carbon could remove the current CO2 overshoot. With simultaneous policies to
reduce non-CO2 greenhouse gases, it appears still feasible to avert catastrophic
climate change.”
The following image shows the estimated trajectory of atmospheric concentrations of CO2,
assuming a phase-out of coal usage by 2030. Based on the IPCC’s estimates of oil and gas
reserves, meaningful action on forestry and soil would contribute significantly to achieving
the target of 350 ppm before 2100. The estimated contribution from such action is a
reduction of around 50 ppm.
Figure 4: Atmospheric Concentrations of CO2 with Coal Phase-out by 2030

The only way to meaningfully reforest in the context of the climate emergency is to reduce
the extent of animal agriculture.
Other organisations have commented as follows on reforestation and animal agriculture:
PBL Netherlands Environmental Assessment Agency
The PBL Netherlands Environmental Assessment Agency has stated:31
“. . . a global food transition to less meat, or even a complete switch to plant-based
protein food [was found] to have a dramatic effect on land use. Up to 2,700 Mha of
pasture and 100 Mha of cropland could be abandoned, resulting in a large carbon
uptake from regrowing vegetation. Additionally, methane and nitrous oxide
emissions would be reduced substantially.”
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They said that a plant-based diet would reduce climate change mitigation costs by 80 per
cent. A meat-free diet would reduce them by 70 per cent. Their assessment was based on a
target of 450 ppm. The issue is even more critical when aiming for 350 ppm.
Zero Carbon Britain
The Centre for Alternative Technology in Wales is responsible for the Zero Carbon Britain
2030 plan. A summary of the plan states:32
“Zero Carbon Britain 2030 will revolutionise our landscape and diets. An 80%
reduction in meat and dairy production will free up land to grow our own food and
fuel whilst also sequestering carbon from the atmosphere. The report also
represents an opportunity to tackle the relationship between diet and health in the
UK by promoting healthier diets and lifestyles.”
The University of Minnesota
The position is further highlighted by the fact that a 2013 paper from the Institute on the
Environment at the University of Minnesota stated:33
“The world’s croplands could feed 4 billion more people than they do now just by
shifting from producing animal feed and biofuels to producing exclusively food for
human consumption”.
The paper’s lead author, Emily Cassidy, has said:
“We essentially have uncovered an astoundingly abundant supply of food for a
hungry world, hidden in plain sight in the farmlands we already cultivate.
Depending on the extent to which farmers and consumers are willing to change
current practices, existing croplands could feed millions or even billions more
people.”
A paper from researchers at the Institute for Social Ecology, Vienna, published in April 2016,
reported on the potential to avoid further deforestation while feeding a growing global
population.34 They considered 500 food supply scenarios using forecasts for crop yields,
agricultural area, livestock feed and human diet supplied by the FAO. The lead author, KarlHeinz Erb, has stated:35
“The only diet found to work with all future possible scenarios of yield and cropland
area, including 100% organic agriculture, was a plant-based one.”
In Australia, since European settlement, we have cleared nearly 1 million square kilometres
of our 7.7 million square kilometre land mass. The extent of clearing is demonstrated in
Figure 5. 36 Of the cleared land, around 70 per cent has resulted from animal agriculture,
including meat, dairy and wool.37
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Figure 5: Cleared native vegetation and protected areas in Australia

Cleared native vegetation
Native vegetation
Protected areas

That may not be surprising when you consider the proportion of our landscape used for
livestock grazing:38
Figure 6: The location of grazing land in Australia in 2005-06 showing NRM (natural resource
management) regions within and outside the rangelands. Source ABARE-BRS

NRM regions outside the rangelands
NRM regions within the rangelands
Grazing

In Queensland alone, from 1988 to 2008, around 86,000 square kilometres of land was
cleared, 91 per cent of which (78,000 square kilometres) was for livestock pasture.39 The
vast majority of clearing in the “pasture” category was for cattle grazing.40 If we were to
draw a line 10 kilometres east of Melbourne’s GPO building, it would almost take us to
Balwyn Road, in the suburb of Balwyn (Figure 7). If we assumed that all the land north of
that line was wooded vegetation, including forest, and we wanted to clear as much as was
cleared in Queensland for livestock pasture in that twenty year period, how far would the
10 kilometre tract of land extend?
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Figure 7: 10 kilometre-wide tract of land to the east of Melbourne’s Central Business District

10 km

Original Map: Copyright 2010 Melway Publishing Pty Ltd. Reproduced from Melway Edition 38 with permission.

The 10 kilometre wide tract of land would extend between Melbourne and Cairns 3.3 times
(Figure 8), a total distance of around 7,800 kilometres. That’s similar to a tract of land of the
same width winding around the US east coast 3.3 times from Boston to Miami.
Figure 8: The equivalent land area cleared in Queensland for livestock 1988 - 2008

Cairns

Original map: www.street-directory.com.au. Used
with permission.
(Cairns inserted by this presenter.)

Around 40 per cent of the clearing was of regrowth. It is critical that we allow the forests
and other wooded vegetation to return if we are to have any chance of overcoming climate
change, so the clearing of regrowth is of vital importance.
Unfortunately, due to exemptions and possible illegal clearing, legislative restrictions on
broad scale land clearing introduced by Queensland’s Labor government from the end of
2006 did not cause livestock-related land clearing to cease.
In any event, the relevant legislation was overturned by the Liberal National government in
2013 in respect of land deemed to be of “high agricultural value”.41 Even with the ban in
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place, extensive clearing for pasture occurred, including an estimated 134,000 hectares in
2011/12. 42
Labor regained power in early 2015. In November that year, it announced plans to reintroduce stricter land clearing controls. However, Labor has only 43 seats in the 89-seat,
single-house Parliament, with the balance of power held by two Katter’s Australia Party MPs
and two independents, one of whom is the Speaker. The Katter party has said it will not
support the proposed legislation.43
Prior to Labor’s announcement, Fairfax Media’s “Queensland Country Life” reported44:
“. . . the minority Labor government is stymied from delivering pre-election
commitments because it would require the support of pro-farmer Speaker Peter
Wellington and the Katter Party.”
An estimated 275,000 hectares was cleared in Queensland in 2013/14, representing more
than a tripling since 2009/10. 45 46
Figure 9: Queensland land clearing 1995 – 2014

A report by the World Wildlife Fund has identified eastern Australia as one of eleven global
“deforestation fronts” for the twenty years to 2030. It has stated 47:
“A weakening of laws to control deforestation in Queensland and New South Wales
could bring a resurgence of large-scale forest clearing, mainly for livestock farming.”
WWF’s concern in respect of New South Wales relates to the fact that the Liberal/National
Party coalition government intends repealing the Native Vegetation Act. 48
The forests will always be at risk of further clearing, depending largely on the inclination of
the government of the day. The recently signed China-Australia Free Trade Agreement and
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the recently agreed (but yet to be ratified) Trans Pacific Partnership agreement increase the
likelihood of accelerated livestock-related land clearing.
The folly of replacing forest and other wooded vegetation with pasture has been highlighted
by the following comments from Australia’s Chief Scientist49:
“Based on data from typical perennial grasslands and mature forests in Australia,
forests are typically more than 10 times as effective as grasslands at storing carbon
on a hectare per hectare basis.”
Although the proposed trademark would require the holder to ensure there is not a
“significant impact” on remnant vegetation or ecological communities, such a requirement
ignores the fact that the land on which cattle graze may have already been cleared. Whilst
used for grazing, native vegetation will have little opportunity to regenerate.
Forests, other wooded vegetation and perennial grasses are also adversely affected by
livestock-related burning, generally for grazing activity. The areas are generally burnt each
year to prevent the forest from regrowing and to encourage growth of new, high-protein
grass. In some countries and regions, burning is the initial form of land clearing.
The images that follow are extracts of MODIS Fire Maps from NASA Earth Data. 50 Each of
the fire maps accumulates the locations of the fires detected by satellites over a 10-day
period. Colour ranges from red where the fire count is low to yellow where the number of
fires is large.
In Australia, the 2009 Black Saturday bushfires in the state of Victoria burnt around 4,500
hectares. In comparison, each year in northern Australia where 70 per cent of the country’s
cattle graze, around one hundred times that area is burnt across the tropical savanna. The
savanna covers around 1.9 million square kilometres across northern Australia, which is
around one-quarter of the nation’s land mass.51
Figure 10: Extract of MODIS Firemap of Australia from July/August, 2012

The following page contains images depicting the extent of burning in the northern and
southern Guinea Savanna of Africa.
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Figure 11: Extracts of MODIS Firemaps of Africa

An area roughly corresponding to the yellow burning area in the maps has an average
rainfall of over 780 mm and could revert to forest if given the opportunity. Its status as
savanna is anthropogenic and not a product of natural attributes such as soil type and
climate. 52
Africa has around 310 million cattle, compared to Australia’s 29 million.53
Livestock-related burning also occurs in South America for cattle grazing and feed crop
production. The burning produces black carbon, which is a potent warming agent while
airborne. Prevailing winds from South America and Africa blow black carbon to Antarctica,
where it lands on ice and contributes to melting by causing the ice to absorb, rather than
reflect, solar radiation.
Figure 12: MODIS firemap of South America with overlay representing winds to Antarctica
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While some land clearing in South America relates to soybean plantations, soy’s
prominence as an agricultural commodity has been driven by its use in livestock feed.54
According to the Food and Agriculture Organization of the United Nations (FAO), “Expansion
of livestock production is a key factor in deforestation, especially in Latin America where the
largest amount of deforestation is occurring – 70 per cent of previously forested land in the
Amazon is occupied by pastures, and feedcrops cover a large part of the remainder.”55

Great Barrier Reef

The plight of the Great Barrier Reef provides a stark example of cattle grazing’s destructive
qualities arising from soil erosion.
The journal Water Science and Technology has reported on the impact of run-off from areas
used for cattle grazing to the Great Barrier Reef Marine Park (GBRMP)56:
“Grazing of cattle for beef production is the largest single land use on the catchment
with cropping, mainly of sugarcane, and urban/residential development
considerably less in areal extent. Beef cattle numbers are approximately 4,500,000,
with the highest stock numbers in the Fitzroy catchment.”
“Beef grazing on the large, dry catchments adjacent to the GBRMP (in particular the
Burdekin and Fitzroy catchments) has involved extensive tree clearance and overgrazing during drought conditions. As a result, widespread soil erosion and the
export of the eroded material into the GBR has occurred, and is continuing.”
The 2012-13 report card of the Reef Water Quality Protection Plan (released in 2014)
indicated that only 30 per cent of graziers had adopted improved land management
practices since the plan commenced in 2009. 57
The 2013 Scientific Consensus Statement also highlighted the livestock sector’s major role in
destruction from pollution, primarily in relation to suspended solids (sediment), nitrogen
and phosphorous. 58
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The statement confirmed that grazing areas in the catchment were responsible for the
following pollutant loads to the Great Barrier Reef lagoon:




75 per cent of suspended solids
54 per cent of phosphorous
40 per cent of nitrogen

The release of nitrogen and phosphorous, and the associated nutrient enrichment,
contributes significantly to outbreaks of Crown of Thorns starfish, which have had a massive
impact on the reef. 59
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Conclusion: Our Answer
Whether animals are raised in free range or more intensive production systems, critical
problems exist in terms of the environment; animal health and welfare; and human health.
The proposed CTM certification may cause consumers to wrongly believe that such
problems do not exist in relation to the relevant products.
As such, we believe the proposed certification should be considered unacceptable in terms
of the spirit, and potentially the letter, of consumer protection regulations.
A general transition from animal-based to plant-based diets is essential if we wish to
maximise our effectiveness in protecting the environment, avoiding catastrophic climate
change, preventing animal cruelty, and achieving optimum human health.

24

Image References
Front cover: skeeze | Pixabay.com | CC0 Public Domain
Coral reef | Jan-Mallander | Pixabay.com | CC0 Public Domain
Branding a calf | © anrodphoto | iStock
Medical team in operating room | © Nyul | Dreamstime.com
Figure 1 from Smith, K., University of California – Berkeley, cited in World Preservation
Foundation, “Reducing Shorter-Lived Climate Forcers through Dietary Change: Our best
chance for preserving global food security and protecting nations vulnerable to climate
change” (undated)
Figure 3 adapted from Ranganathan, J., Vennard, D., Waite, R., Dumas, P., Lipinski, B.,
Searchinger, T., Globagri-WRR Model Authors, "Shifting diets for a sustainable food future"
(Fig. ES-2, p. 5), 2016, World Resources Institute
Figure 4 from Hansen, J; Sato, M; Kharecha, P; Beerling, D; Berner, R; Masson-Delmotte, V;
Pagani, M; Raymo, M; Royer, D.L.; and Zachos, J.C. “Target Atmospheric CO2: Where Should
Humanity Aim?”, 2008, Open Atmos. Sci. J., 2, 217-231,
doi:10.2174/1874282300802010217, Figure 6(b)
Figure 5 from National Biodiversity Strategy Review Task Group, “Australia’s Biodiversity
Conservation Strategy 2010–2020”, Figure A10.1, p. 91
Figure 6 from Barson, M., Mewett, J. and Paplinska, J. 2011 Land management practice
trends in Australia’s grazing (beef cattle/sheep) industries. Caring for our Country
Sustainable Practices fact sheet 2, Department of Agriculture, Fisheries and Forestry, Figure
1, p. 3
Figure 7 © 2010 Melway Publishing Pty Ltd. Reproduced from Melway Edition 38 with
permission
Figure 8 © www.street-directory.com.au. Used with permission. (Cairns inserted by this
author.)
Figure 9 from Maron, M., Laurance, W., Pressey, R., Catterall, C.P., Watson, J., Rhodes, J.,
“Land clearing in Queensland triples after policy ping pong”, The Conversation, 18th March,
2015
Figures 10-12 NASA from Earth Data: Global Fire Maps

25

General References
1

2

3
4

5

6

7

8

9

10

11

12

13

14

15

16

17

Ranganathan, J. and Waite, R., “Sustainable Diets: What you need to know in 12 charts”, World
Resources Institute, 20th April, 2016, http://www.wri.org/blog/2016/04/sustainable-diets-whatyou-need-know-12-charts
Australian Animal Welfare Standards and Guidelines for Cattle,
http://www.animalwelfarestandards.net.au/cattle/
Aussie Farms, “Aussie Abattoirs: Overview”, http://www.aussieabattoirs.com/facts
Bakalar, N., “Risks: More Red Meat, More Mortality”, The New York Times, 12 March, 2012,
http://www.nytimes.com/2012/03/13/health/research/red-meat-linked-to-cancer-and-heartdisease.html?_r=1&scp=2&sq=red%20meat%20harvard&st=cse#
World Cancer Research Fund / American Institute for Cancer Research, “Food, Nutrition,
Physical Activity, and the Prevention of Cancer: a Global Perspective”, Washington DC: AICR,
2007, http://www.dietandcancerreport.org/expert_report/report_contents/index.php and
http://www.dietandcancerreport.org/cancer_resource_center/downloads/Second_Expert_Report_f
ull.pdf, Chapter 12
World Cancer Research Fund UK, “Informed – Issue 36, Winter 2009”, http://www.wcrfuk.org/cancer_prevention/health_professionals/informed_articles/processed_meat.php
World Cancer Research Fund International, Colorectal Cancer, Latest Evidence,
http://www.dietandcancerreport.org/cup/current_progress/colorectal_cancer.php
Harvard University, T.H. Chan School of Public Health, “WHO report says eating processed
meat is carcinogenic: Understanding the findings”, undated,
https://www.hsph.harvard.edu/nutritionsource/2015/11/03/report-says-eating-processed-meat-iscarcinogenic-understanding-the-findings/
Springmann, M., Godfray, H.C.J., Rayner, M., Scarborough, P., "Analysis and valuation of the
health and climate change cobenefits of dietary change", PNAS 2016 113 (15) 4146-4151;
published ahead of print March 21, 2016, doi:10.1073/pnas.1523119113, (print edition 12 Apr
2016), http://www.pnas.org/content/113/15/4146.full and
http://www.pnas.org/content/113/15/4146.full.pdf
Froggatt, A. and Wellesley, L., “China Shows Way with New Diet Guidelines on Meat”, Chatham
House, 21st June 2016, https://www.chathamhouse.org/expert/comment/china-shows-way-newdiet-guidelines-meat
Craig, W.J., Mangels, A.R., American Dietetic Association, “Position of the American Dietetic
Association: vegetarian diets.”, J Am Diet Assoc. 2009 Jul;109(7):1266-82,
http://www.ncbi.nlm.nih.gov/pubmed/19562864
National Health and Medical Research Council, “Australian Dietary Guidelines (2013)”, p. 35,
http://www.nhmrc.gov.au/guidelines-publications/n55
Trafton, A., “MIT biologists solve vitamin puzzle”, MIT News, 21 March, 2007,
http://newsoffice.mit.edu/2007/b12 and McDougall, J., “Vitamin B12 Deficiency—the Meateaters’ Last Stand”, McDougall Newsletter, Vol. 6, No. 11, Nov, 2007,
https://www.drmcdougall.com/misc/2007nl/nov/b12.htm
Nowson, C.A., McGrath, J.J., Ebeling, P.R., Haikerwal, A., Daly, R.M., Sanders, K.M., Seibel,
M.J. and Mason, R.S., “Vitamin D and health in adults in Australia and New Zealand: a position
statement”, Med J Aust 2012; 196 (11): 686-687, doi: 10.5694/mja11.10301,
https://www.mja.com.au/journal/2012/196/11/vitamin-d-and-health-adults-australia-and-newzealand-position-statement
Saunders, A.V., Craig, W.J., Baines, S.K. and Posen, J.S., “Iron and vegetarian diets”, MJA
Open 2012; 1 Suppl 2: 11-16. doi:10.5694/mjao11.11494, 4th June, 2012,
https://www.mja.com.au/open/2012/1/2/iron-and-vegetarian-diets;
https://www.mja.com.au/system/files/issues/196_10_040612_supplement/sau11494_fm.pdf
Woinarski, J., Traill, B., Booth, C., “The Modern Outback: Nature, people, and the future of
remote Australia”, The Pew Charitable Trusts, October 2014, p. 167-171
http://www.pewtrusts.org/en/research-and-analysis/reports/2014/10/the-modern-outback
Derived from Gerber, P.J., et al., ibid., Nov 2013, Figure 7 and Table 5, p. 24,
http://www.fao.org/ag/againfo/resources/en/publications/tackling_climate_change/index.htm;
http://www.fao.org/docrep/018/i3437e/i3437e.pdf and Myhre, G., D. Shindell, F.-M. Bréon, W.
Collins, J. Fuglestvedt, J. Huang, D. Koch, J.-F. Lamarque, D. Lee, B. Mendoza, T. Nakajima, A.
Robock, G. Stephens, T. Takemura and H. Zhang, 2013: “Anthropogenic and Natural Radiative
Forcing. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group
1 to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change” , Table 8.7,

26

18

19

20

21

22

23

24
25
26
27
28

29

30

31

32

33

p. 714 [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y.
Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom
and New York, NY, USA, http://www.ipcc.ch/report/ar5/wg1/
Harper, L.A., Denmead, O.T., Freney, J.R., and Byers, F.M., Journal of Animal Science, June,
1999, “Direct measurements of methane emissions from grazing and feedlot cattle”, J ANIM SCI,
1999, 77:1392-1401, http://www.ncbi.nlm.nih.gov/pubmed/10375217;
http://www.journalofanimalscience.org/content/77/6/1392.full.pdf
Gerber, P.J, et al., op. cit., p. 15, citing IPCC, 2007,
http://www.fao.org/ag/againfo/resources/en/publications/tackling_climate_change/index.htm;
http://www.fao.org/docrep/018/i3437e/i3437e.pdf and
http://www.fao.org/news/story/en/item/197623/icode/
Image: Smith, K., University of California – Berkeley, cited in World Preservation Foundation,
“Reducing Shorter-Lived Climate Forcers through Dietary Change: Our best chance for
preserving global food security and protecting nations vulnerable to climate change” (undated),
http://www.worldpreservationfoundation.org/Downloads/ReducingShorterLivedClimateForcersT
hroughDietaryChange.pdf
Myhre, G., Shindell, D., Bréon, F.-M., Collins, W., Fuglestvedt, J., Huang, J., Koch, D.,
Lamarque, J-F., Lee, D., Mendoza, B., Nakajima, T., Robock, A., Stephens, G., Takemura, T.
and Zhang, H., 2013: “Anthropogenic and Natural Radiative Forcing. In: Climate Change 2013:
The Physical Science Basis. Contribution of Working Group 1 to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change” , pp. 711-712 [Stocker, T.F., D. Qin, G.-K.
Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley
(eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA,
http://www.ipcc.ch/report/ar5/wg1/
Sanderson, K., “Aerosols make methane more potent”, Nature, Published online 29 October
2009 | Nature | doi:10.1038/news.2009.1049,
http://www.nature.com/news/2009/091029/full/news.2009.1049.html
Intergovernmental Panel on Climate Change, “Climate Change 2013: The Physical Science
Basis”, pp. 711 & 712, http://www.ipcc.ch/report/ar5/wg1/
World Preservation Foundation, op. cit.
Myhre, G., et al., op. cit., p. 661
World Preservation Foundation, op. cit.
Food and Agriculture Organization of the United Nations, op. cit., Fig. 4, p. 17.
Goodland, R., “FAO Yields to Meat Industry Pressure on Climate Change”, The New York
Times, 11 July, 2012, and “FAO Underplays Impact of Livestock Industry Emissions”, Earth
Island Journal, 27 September, 2013,
http://www.earthisland.org/journal/index.php/elist/eListRead/fao_underplays_impact_of_livestoc
k_industry_emissions/, citing FAO, 2006, “Livestock’s Long Shadow” and Thornton, P.,
Herrero, M., and Ericksen, P., “Livestock and Climate Change”, International Livestock
Research Institute, Issue Brief, Nov, 2011,
https://cgspace.cgiar.org/bitstream/handle/10568/10601/IssueBrief3.pdf
World Resources Institute, "Shifting diets for a sustainable food future" (p. 6), Ranganathan, J.,
Vennard, D., Waite, R., Dumas, P., Lipinski, B., Searchinger, T., Globagri-WRR Model Authors,
http://www.wri.org/sites/default/files/Shifting_Diets_for_a_Sustainable_Food_Future_0.pdf
Hansen, J; Sato, M; Kharecha, P; Beerling, D; Berner, R; Masson-Delmotte, V; Pagani, M;
Raymo, M; Royer, D.L.; and Zachos, J.C. “Target Atmospheric CO2: Where Should Humanity
Aim?”, 2008, Open Atmos. Sci. J., 2, 217-231, doi:10.2174/1874282300802010217, including
Figure 6(b), http://www.giss.nasa.gov/research/briefs/hansen_13/
http://www.columbia.edu/~jeh1/2008/TargetCO2_20080407.pdf
Stehfest, E, Bouwman, L, van Vuuren, DP, den Elzen, MGJ, Eickhout, B and Kabat, P, “Climate
benefits of changing diet” Climatic Change, Volume 95, Numbers 1-2 (2009), 83-102, DOI:
10.1007/s10584-008-9534-6 (Also http://www.springerlink.com/content/053gx71816jq2648/)
Centre for Alternative Technology, Wales, “Zero Carbon Britain”, 2010,
http://zerocarbonbritain.org/en/
Emily S Cassidy et al., 2013 Environ. Res. Lett. 8 034015 doi:10.1088/1748-9326/8/3/034015,
cited in University of Minnesota News Release, 1 Aug 2013, “Existing Cropland Could Feed 4
Billion More”, http://www1.umn.edu/news/news-releases/2013/UR_CONTENT_451697.html

27

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Erb, K-H, Lauk, C., Kastner, T., Mayer, A., Theurl, M.C., Haberl, H., “Exploring the biophysical
option space for feeding the world without deforestation”, Nat. Commun. 7:11382 doi:
10.1038/ncomms11382 (2016),
http://www.nature.com/ncomms/2016/160419/ncomms11382/abs/ncomms11382.html and
http://www.nature.com/ncomms/2016/160419/ncomms11382/pdf/ncomms11382.pdf
Kehoe, L., “Can we feed the world and stop deforestation? Depends what’s for dinner”, The
Conversation, 20 Apr 2016 (Updated 26 Apr 2016), https://theconversation.com/can-we-feed-theworld-and-stop-deforestation-depends-whats-for-dinner-58091
Map - National Biodiversity Strategy Review Task Group, “Australia’s Biodiversity
Conservation Strategy 2010–2020”, Figure A10.1, p. 91,
https://www.environment.gov.au/biodiversity/publications/biodiversity-conservation-strategyconsultation-draft
Russell, G. “The global food system and climate change – Part 1”, 9 Oct 2008,
http://bravenewclimate.com/2008/10/09/the-global-food-system-and-climate-change-part-i/,
which utilised: Dept. of Sustainability, Environment, Water, Population and Communities, State
of the Environment Report 2006, Indicator: LD-01 The proportion and area of native vegetation
and changes over time, March 2009; and ABS, 4613.0 “Australia’s Environment: Issues and
Trends”, Jan 2010; and ABS 1301.0 Australian Year Book 2008, since updated for 2009-10,
16.13 Area of crops.
Barson, M., Mewett, J. and Paplinska, J. 2011 “Land management practice trends in Australia’s
grazing (beef cattle/sheep) industries. Caring for our Country Sustainable Practices fact sheet
2”, Department of Agriculture, Fisheries and Forestry, Figure 1, p. 3,
Derived from Bisshop, G. & Pavlidis, L, “Deforestation and land degradation in Queensland The culprit”, Article 5, 16th Biennial Australian Association for Environmental Education
Conference, Australian National University, Canberra, 26-30 September 2010. Original maps:
Melbourne Copyright 2010 Melway Publishing Pty Ltd. Reproduced from Melway Edition 38
with permission; Australia www.street-directory.com.au. Used with permission. (Cairns inserted
by this writer.)
Correspondence 26th April, 2015 from Gerard Wedderburn-Bisshop, former principal scientist
with the Queensland Government Department of Environment and Resources Management
Remote Sensing Centre.
Roberts, G, “Campbell Newman’s LNP bulldozing pre-election promise”, The Australian, 1
June, 2013, http://sunshinecoastbirds.blogspot.com.au/2013/06/campbell-newman-takes-axe-toqueensland.html
Queensland Department of Science, Information Technology, Innovation and the Arts, 2014,
“Land cover change in Queensland 2011–12: a Statewide Landcover and Trees Study (SLATS)
report”, DSITIA, Brisbane, Table 4, p. 28,
https://www.qld.gov.au/environment/land/vegetation/mapping/slats-reports/
Rob Katter, Member for Mount Isa, “KAP to stand against clearing ban”, 8th June, 2015,
http://robkatter.com.au/kap-to-stand-against-clearing-ban/
Phelps, M., “WWF attacks 'panic clearing'”, Queensland Country Life, 14th August, 2015,
http://www.queenslandcountrylife.com.au/story/3295206/wwf-attacks-panic-clearing/
Maron, M., Laurance, W., Pressey, R., Catterall, C.P., Watson, J., Rhodes, J., “Land clearing in
Queensland triples after policy ping pong”, The Conversation, 18th March, 2015
https://theconversation.com/land-clearing-in-queensland-triples-after-policy-ping-pong-38279
Phelps, M., “Drought drives mulga hunger”, Queensland Country Life, 23rd February, 2015,
http://www.queenslandcountrylife.com.au/news/agriculture/general/healthcare/drought-drivesmulga-hunger/2724451.aspx?storypage=0, cited in Maron, et al., ibid.
World Wildlife Fund, “WWF Living Forests Report”, Chapter 5 and Chapter 5 Executive
Summary,
http://d2ouvy59p0dg6k.cloudfront.net/downloads/lfr_chapter_5_executive_summary_final.pdf;
http://d2ouvy59p0dg6k.cloudfront.net/downloads/living_forests_report_chapter_5_1.pdf
Hannam, P., “NSW State Election 2015: Native vegetation 'to get the chop' as Baird rolls backs
protections, conservationists say”, The Sydney Morning Herald, 26th March, 2015,
http://www.smh.com.au/nsw/nsw-state-election-2015/nsw-state-election-2015-native-vegetationto-get-the-chop-as-baird-rolls-backs-protections-conservationists-say-20150325-1m7bsu.html
Australia’s Chief Scientist, Australian Government, “Which plants store more carbon in
Australia: forests or grasses?”(undated), http://www.chiefscientist.gov.au/2009/12/which-plantsstore-more-carbon-in-australia-forests-or-grasses/

28

50

51

52

53

54

55

56

57

58

59

NASA Earth Data: Global Fire Maps, http://rapidfire.sci.gsfc.nasa.gov/firemaps/ (accessed 29th
June, 2014)
Wedderburn-Bisshop, G. interviewed on “Freedom of Species”, Radio Station 3CR, 7 th Oct,
2012, http://www.freedomofspecies.org/show/gerard-wedderburn-bisshop-environmentalimpacts-livestock-farming
Sankaran, M; Hanan, N.P.; Scholes, R.J.; Ratnam, J; Augustine, D.J.; Cade, B.S.; Gignoux, J;
Higgins, S.I.; Le Roux, X; Ludwig, F; Ardo, J.; Banyikwa, F; Bronn, A; Bucini, G; Caylor, K.K.;
Coughenour, M.B.; Diouf, A; Ekaya, W; Feral, C.J.; February, E.C.; Frost, P.G.H.; Hiernaux, P;
Hrabar, H; Metzger, K.L.; Prins, H.H.T.; Ringrose, S; Sea, W; Tews, J; Worden, J; & Zambatis,
N., “Determinants of woody cover in African savannas”, Nature 438, 846-849 (8 December
2005), cited in Russell, G. “Burning the biosphere, boverty blues (Part 2)”,
http://bravenewclimate.com/2010/02/04/boverty-blues-p2/
FAOSTAT (Production, live animals), 31st January, 2016, http://faostat3.fao.org/ (Actual number
for 2014: Africa 310,277,515: Australia 29,103,000)
Brown, L.R., “Full Planet, Empty Plates: The New Geopolitics of Food Scarcity, Chapter 9,
China and the Soybean Challenge”, Earth Policy Institute, 6 November, 2013,
http://www.earthpolicy.org/books/fpep/fpepch9
Food and Agriculture Organization of the United Nations, 2006 “Livestock’s Long Shadow –
Environmental Issues and Concerns”, Rome
J. Brodie, C. Christie, M. Devlin, D. Haynes, S. Morris, M. Ramsay, J. Waterhouse and H.
Yorkston, “Catchment management and the Great Barrier Reef”, pp. 203 & 205, Water Science
and Technology Vol 43 No 9 pp 203–211 © IWA Publishing 200, http://wwwpublic.jcu.edu.au/public/groups/everyone/documents/journal_article/jcudev_015629.pdf
Reef Water Quality Protection Plan, “Report Card 2012 and 2013″, June 2014,
http://www.reefplan.qld.gov.au/measuring-success/report-cards/2012-2013-report-card.aspx
Kroon, F., Turner, R., Smith, R., Warne, M., Hunter, H., Bartley, R., Wilkinson, S., Lewis, S.,
Waters, D., Caroll, C., 2013 “Scientific Consensus Statement: Sources of sediment, nutrients,
pesticides and other pollutants in the Great Barrier Reef Catchment”, Ch. 4, p. 12, The State of
Queensland, Reef Water Quality Protection Plan Secretariat, July, 2013,
http://www.reefplan.qld.gov.au/about/scientific-consensus-statement/sources-of-pollutants.aspx
Brodie, J., “Great Barrier Reef dying beneath its crown of thorns”, The Conversation, 16th April,
2012, http://theconversation.com/great-barrier-reef-dying-beneath-its-crown-of-thorns-6383

29

