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UNITS USED IN THE TEXT
1 hectare = 2.47 acres

1 square kilometre (km2) = 100 hectares = 247 acres

1 tonne (metric tonne) = 1000 kg = 0.98 ton

1 cubic metre (m3) = 1000 litres 

1 kilocalorie (kcal) = 1000 calories

1 gigajoule (GJ) = 1 billion joules = 278 kilowatt hours (KW hr) = 0.278 megawatt hours (MW hr)
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WHY WE NEED TO END 
FACTORY FARMING BY 2050
‘Well before 2050, the world will need farming systems capable of feeding
8 –11 billion people within a resource-light, low-carbon economy. ‘  

Factory farming of animals for food is
resource-hungry and carbon-intensive. 
A creation of the second half of the 20th
century in the developed world, it depends
on high inputs of global natural resources –
energy, water and land. Sixty billion animals
(poultry and mammals) are used to produce
food annually1 and over 50% of pigmeat and
70% of chicken meat is already industrially
produced.2, 3 Industrial systems have been
increasing at six times the rate of traditional
mixed farming systems.4 Policymakers now
predict that meat production will double by
2050, potentially doubling the number of
animals used to 120 billion a year. The planet
will not be able to sustain these huge
numbers of livestock nor these methods. 

Industrial livestock production is a highly
inefficient use of global resources of land,
water and fossil fuel energy when compared
to plant crops such as cereals and vegetables.
Every kilogramme of factory farmed meat
requires several kilogrammes of grains for
animal feed. Around 40% of the world’s
grain harvest is already used as livestock
feed, and that proportion is around 70% in
most rich countries.5 Much of the land,
energy and water used to grow feedcrops for
intensively produced animals could be more
efficiently used to grow food that is directly
consumed by people. The United Nations
Intergovernmental Panel on Climate Change
(IPCC) in 2001 noted, ‘A shift from meat
towards plant production for human food
purposes, where feasible, could increase
energy efficiency and decrease GHG
[greenhouse gas] emissions.’6

A number of economic pressures are now
forcing a re-evaluation of how we use global
resources: forecast population growth to
more than nine billion by 2050, rapid
industrialisation of developing economies,
Peak Oil, higher energy prices, the demand
for biofuel alternatives to oil, the impact of
climate change on the availability of land
and water for agriculture, people and
industry, and the urgent need to reduce
greenhouse gas emissions, starting now.

Livestock production globally is currently
responsible for 18% of human-induced
greenhouse gas emissions,2 a higher
proportion than all global transport (14%).7

Climate change could fundamentally change
the conditions under which livestock can be
produced in future, by reducing the
availability of feedcrops, water and land. 
High temperatures may drastically reduce crop
yields.9 Large areas of the world’s current
cropland may become unusable or
unproductive due to coastal flooding or
drought. A rise in sea level of one metre is
possible by the end of this century; this would
flood one-fifth of Bangladesh and 2 million
km2 of land globally. As many as 150-200
million people could be permanently displaced
by 2050 due to rising sea levels, floods and
droughts and forced to settle on previously
farmed land.10 As we approach 2050, the huge
resources of land, water and energy that our
current intensive livestock production is based
on may simply not be available. Factory
farming would become both economically and
ethically unsustainable. 

With its high demand for resources and its
high impacts, factory farming is the wrong
model for feeding the world in 2050. 
In the next decades, we need to halve 
the environmental footprint of food
production and free-up grain to feed people.
A reduction in animal production, combined
with lower-input, extensive farming, is the
most effective response that farmers and
policymakers in developed countries can
make to achieve this goal. A reduction in
consumption of animal products is also one
of the most rapid and effective responses
that an individual can make to the global
problems of climate change, over-
exploitation of the global environment and
to free up natural resources for the use of
the world’s poor. 
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FACTORY FARMING’S IMPACT 
ON RESOURCES

Resource inefficiency: Factory
farming gives a poor return on
inputs of energy, land and water. 

Livestock feed consumes nearly 43% of the
food energy (kilocalories) produced by the
world’s total harvest of edible crops,5, 11

after post-harvest losses. To produce 1 kg 
of edible meat by typical industrial methods
requires 20 kg of feed for beef, 7.3 kg of
feed for pigmeat and 4.5 kg of feed for
chickenmeat.11 On average, to produce 1 kg
of high quality animal protein, livestock are
fed nearly 6 kg of plant protein.12 The
production of just 1 kg of beef, as a global
average, consumes nearly 15,500 litres of
water,13 the equivalent of 90 full bathtubs.
This is nearly 12 times the quantity needed 
to produce 1 kg of wheat.13

One kcal of food energy from beef requires 
40 kcal of fossil fuel energy input to produce.14

Soya is 65 times as energy efficient as grain-
fed beef and 73 times as energy efficient as
farmed salmon, per unit of food energy
(calories) consumed.15 The production of 1 kg
of beef requires 15 times as much land as the
production of 1 kg of cereals and 70 times as
much land as the production of 1 kg of
vegetables. One kilogramme of pigmeat uses
over six times as much land as 1 kg of cereals
and 30 times as much land as 1 kg of
vegetables.16 Per cubic metre of water used 
in production, lentils and wheat produce up
to 17 and 19 times more food calories
respectively and up to five times more edible
protein, compared to beef.17

The world’s cereal harvest cannot support 
the world’s population of 6.5 billion on a
high-meat diet, let alone the 9.2 billion
people who are forecast to be alive in 2050.
At the level of the United States’ consumption
of animal products, we could feed only 2.5
billion people; at the level of Italy’s
consumption, only 5 billion people; but 
at India’s current level of grain and meat
consumption we could feed up to 
10 billion people.18

Resource scarcity: Factory farming
consumes large quantities of
resources that will be scarce and
costly by 2050. 

Harvests

To feed people and livestock, the world 
will need to produce an additional 1 billion
tonnes of cereals annually in the next
decades, a 50% increase. A significant 
part of this increase will be used for 
animal feed.19 Increasing food output will 
not be easy. The rate of growth in crop 
yields is slowing sharply, partly due to soil
degradation and the over-use of
agrichemicals20 and climate change will 
almost certainly affect global food security.
Heat stress could reduce crop yields in 
tropical and subtropical regions by 2.5% 
to 16% for every 1ºC increase in temperature
in the growing season, potentially
destabilising world food markets.9

Biofuels are now adding to the competition
between livestock producers and others for
resources. These competing claims could
reduce the calorie intake of the world’s
poorest. Biofuel expansion could decrease
food calorie consumption by 5% or more in
some regions such as Sub-Saharan Africa.21

Land 

The demand for feedcrops for livestock will
put intensive animal production in direct
competition for land with people, biofuel
production and forests. 

For food production alone, an additional 
2 million km2 of land will be needed by
2030.22 At the same time, over-exploitation 
of arable land and soil damage is causing 
the loss of millions of hectares of once-
productive cropland.23 The demand for 
land for feed grain is increasing the pressure
on already scarce grazing land. Grazing is
moving into marginal land, where it leads 
to desertification, and into forests or 
other ecologically valuable areas.24



BEYOND FACTORY FARMINGSustainable Solutions for Animals, People and the Planet - Executive Summary 5

Sea level rise and loss of land

Sea level rise will impact the world’s harvest
due to salination or total flooding of good
low-lying agricultural land. Currently, 200
million people live in coastal floodplains,
including 35 million people in Bangladesh
and the inhabitants of 22 of the world’s
largest cities. Two million km2 of land could
be flooded if sea levels rise by one metre, 
a possibility during this century.10 This is the
same area as that of the extra farmland 
that the world needs to find by 2030. The
doubling of livestock production by mid-
century is therefore projected to take place
at a time when crop production is actually
decreasing due to climate-related losses. 

Water

Up to 2 billion people currently suffer 
from water scarcity and this number is 
likely to increase to between 4 and nearly 
7 billion by 2050, more than half the world’s
population.25 Competition for water is
already intense. 

Water use for livestock production is
projected to increase by 50% to 2025 and
already uses 15% of all irrigation water.26

The UN’s Food and Agriculture Organization
(FAO) has concluded: ‘It is clear that feed
production consumes large amounts of
critically important water resources and
competes with other usages and users.’26

Increasing meat consumption has been
identified as the main cause of the
worsening water scarcity in China.27

Reducing the proportion of animal-based
food and increasing the proportion of 
plant-based food in the diet can almost 
halve an individual’s water footprint.28

Peak Oil and the energy crisis

Peak Oil, the point at which world oil
production reaches a maximum and then
begins to decline, is likely to arrive between
2010 and 2020, signifying the end of the 
era of cheap and reliable energy supplies.29a

By 2050, oil and gas production may be 
half what it was at its peak.29b Intensive
agriculture is based on cheap fuel, with 
two-thirds of agriculture’s energy costs 
used for fertilisers and agrichemicals.30

In developed countries, half of the total 
use of nitrogen fertiliser is used for 
growing animal feed.26 Cutting meat 
and fish consumption by 50% and milk
consumption by 40% in developed 
countries would make a major contribution
to halving energy use in the food system.23
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THE COSTS OF FACTORY FARMING:
CLIMATE, ENVIRONMENT AND HEALTH
Factory farming produces ‘cheap’ meat, 
milk and eggs for retail sale but the hidden
external costs of production are high. The
costs include damage to the environment
and climate, to animal and human health,
and to animal welfare. If we want to create 
a livestock production system with lower
external costs, it is essential that the true
costs of production are reflected in prices.
According to the FAO, ‘A top priority is to
achieve prices and fees that reflect the full
environmental costs [of livestock], including
all externalities.’31 Lower-input animal
farming can more than halve external costs
per kilogramme of product.52

Climate change 

Global greenhouse gas (GHG) emissions in
2050 need to be 85% below those of 2000 
if we are to have a reasonable chance of
limiting temperature rise to around 2ºC. 
To achieve this, global emissions must peak
no later than 2015 and get down to the level
of 2000 emissions by 2030.32 The livestock
sector is responsible for a large proportion
(18%) of total global GHG emissions and
therefore needs to make substantial
reductions within a short timeframe. 

Livestock production is responsible for 37%
of global methane (CH4) emissions, 65% 
of global nitrous oxide (N2O) emissions 
and 9% of global carbon dioxide (CO2)
emissions. In addition, 64% of ammonia
emissions originate in livestock production
and contribute to air, soil and water
pollution, acid rain and damage to the 
ozone layer.2 Globally, the most important
sources of livestock-related GHGs are enteric
fermentation (methane produced by
digestion), animal manure and fertilisers 
used for feed production. A major driver 
of deforestation in South America is 
soybean production for factory farms 
in Europe and elsewhere. 

The predicted global doubling of animal
production by 2050 will generate large
increases in livestock-related GHG emissions
in the next decades. Nitrous oxide emissions
are projected to increase by up to 35-60% by
2030 due to increased manure production 
by animals and increases in nitrogen

fertiliser, much of which will be used to
grow feed.33 The expansion of large-scale
commercial production of pigs and poultry 
is predicted to raise global emissions of
methane from pig slurry and nitrous oxide
from poultry manure.34 Some developing
regions will have very steep increases in
livestock-related GHG emissions, making it
even more essential that developed
countries cut their own emissions rapidly. 

Instead of seeking alternative solutions,
many official responses to livestock-related
GHG emissions have been to advocate
further intensification of animal production.
This would merely increase the waste of
global resources devoted to animal feed
production, with its associated problems 
of resource demand, alongside increased
suffering of farmed animals. The most
effective and fairest solution for reducing
global livestock-related GHG emissions is 
to reduce the consumption of factory 
farmed products.

Biodiversity

Animal production-induced damage 
to wildlife habitats is one of the major 
threats to biodiversity globally. According 
to the FAO, ‘Livestock play an important 
role in the current biodiversity crisis, as 
they contribute directly or indirectly to 
all these drivers of biodiversity loss, at 
the local and global level’ through habitat
change, climate change, overexploitation 
and pollution and ‘over 70% of globally
threatened birds are said to be impacted 
by agricultural activities’.35a

The impacts of intensive farming on
biodiversity contribute to an already
precipitous situation. The International 
Union for Conservation of Nature (IUCN),
which monitors endangered species, believes
that we are currently living through an
extinction crisis. Current extinction rates are
estimated to be at least 100 – 1000 times
higher than natural background extinction
rates.35b Global warming of 2ºC could result in
the extinction of 15% to 40% of land species
and an eventual rise of 3ºC or more, which is
now thought to be likely, could see the
extinction of up to half of all land species.1
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Water and air pollution 

Factory farming depends on crowding
animals together in a relatively small space,
often indoors. This breaks the link between
livestock and the carrying capacity of the
land and thus its ability to recycle wastes.
Long before there was widespread concern
over climate change, environmentalists and
policymakers have been struggling to
prevent pollution due to agricultural
emissions of nitrogen and phosphorus
globally. In water, these pollutants cause
eutrophication and oxygen depletion,
damaging biodiversity and killing fish.
Around 30% of the nitrogen that pollutes
water in the EU and the US is due to
livestock (72% in China).26, 37

Nitrogen pollution is caused by both animal
manure and the use of excessive quantities 
of fertilisers to produce animal feed. Two
hundred dairy cows can produce as much
manure as a town of 10,000 people.38 Cattle
and pig slurry and silage effluent are even
more polluting to water than raw domestic
sewage from human wastes.39 Livestock
production additionally pollutes freshwater
by sediments (through soil erosion),
pesticides, antibiotics, heavy metals and
pathogens such as Salmonella, Campylobacter
and Escherichia coli (E. coli) (all of which can
cause foodborne disease in people).26 Factory
farms are sources of aerial pollutants that
can damage the health of workers and those
living near them. A chicken shed holding
100,000 broiler meat birds can emit up to 
77 kg of polluting dust per day.40

Risks to human and animal health

Intensive livestock production methods,
where large numbers of animals are kept
together in confined spaces, increase the
potential for infections to be spread
between animals and from animals to
humans. The stresses of factory farming and
their reduced genetic diversity damage
animals’ natural capacity to resist infection
and maintain health.41a-c

Factory farms commonly use antibiotics to
prevent the spread of diseases that would
otherwise occur among animals kept in

unnaturally crowded conditions. It has 
been estimated that half of all antibiotics
produced in the world are used for food
animals, often for preventing disease rather
than for curing sick animals.45a Over-use of
antibiotics in intensive animal production 
is a major cause of the resistance of many
common pathogens to the antibiotics used 
to treat humans.45b Factory farm use of
antibiotics is also implicated in the spread 
of superbugs such as Methicillin-Resistant
Staphylococcus Aureus (MRSA).46a-b

Factory farming has been implicated in the
development of several significant human
health challenges in the last 20 years. 
Bovine spongiform encephalopathy (BSE)
emerged out of the intensification of the
dairy industry. Highly pathogenic avian
influenza, or bird flu, which now poses the
threat of a global pandemic among people,
emerged during a boom and rapid
intensification in the global chicken industry.
In 2006, the costs of controlling bird flu 
were estimated at 1 billion US dollars.43

Reducing the size of the global-intensive
chickenmeat industry would be one essential
step towards controlling the disease. 
The 2009 human swine flu pandemic has 
also raised questions as to the role of 
factory farming in its origin and spread.

Of the new or currently emerging animal
diseases, it has been estimated that 73% 
are transmissible to humans (zoonotic).42

Global warming and global trade and
transport can be expected to increase the
rate at which animal diseases are spread 
and make infections in factory farms 
more difficult to control.

Food quality, nutrition and 
dietary choices

Factory farmed chicken has become 
a cheap meat, but at a cost in quality. 
Factory farmed meat chickens contain 
around one-third more fat than free-range
organic chickens, and thus provide inferior
nutrition.44 Poultry are a common 
cause of food poisoning by bacteria such 
as Salmonella and Campylobacter. 
A diet lower in animal products would
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benefit public health in countries where
meat consumption is high. The World Health
Organization European Anti-Obesity Charter
of 2006 reported that 50% of Europe’s
adults and 20% of children are
overweight.47a In the US, there are ‘dramatic
increases’ in the number of overweight
children (now at 16%), according to the
United States Department of Agriculture
(USDA). 65% of adults are overweight and
30% are classified as obese.47b

A 60% reduction in meat consumption, 
down to 90 g per person per day, would
reduce the risk of colorectal cancer, breast
cancer and heart disease, as well as the risk
of becoming overweight or obese.48 The
World Cancer Research Fund’s 2nd Expert
Report recommends a diet composed mostly
of ‘foods of plant origin’ and a public health
goal of consumption of no more than 43 g
red meat per day (300 g per week).49

In the interests of global equity, and in order
not to disadvantage people in poorer
countries who currently eat very little meat,
Compassion in World Farming supports a
strategy of ‘contraction and convergence’ 
in meat consumption.48 A reduction of 
meat consumption in rich countries would
allow poorer countries to increase their
consumption according to their dietary needs. 
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SUSTAINABLE ALTERNATIVES 
TO FACTORY FARMING FOR 2050 
Dramatic global benefits would be derived
from reducing meat consumption and ending
factory farming. The most effective way to
reduce the impact of the livestock industry
on the climate, environment, natural
resources and health is to reorient the
world’s animal production towards lower-
input, more extensive systems. At a time
when land, energy and water are scarce and
costly, lower-input farming would be more
environmentally efficient than intensive
farming and is capable of providing
adequate nutrition for the nine billion
people of 2050.50

Extensive animal farming can significantly
reduce inputs of mineral fertilisers and other
agrichemicals and save energy. Reducing
meat consumption would enable many
developed countries to reduce their
intensive cereal production in favour of
rotations that benefit the soil, and so end
their dependence on energy-intensive and
polluting synthetic nitrogen fertilisers.51

Water resources could be used more
efficiently, as animals reared on natural 
rain-fed pasture have a much lower impact
on water resources.5 Organic production can
reduce the (normally hidden) external costs
of pigmeat by 70% and the external costs of
poultrymeat by 66% compared to the
external costs of intensive production.52

A transition to a global low-meat diet would
make an important contribution to reducing
GHG emissions. In addition to reducing
emissions of methane and nitrous oxide, 
it would act immediately to discourage
deforestation for animal feed production.
Pastureland and arable land released from
intensive feedcrop production could be used
to absorb large quantities of carbon dioxide.
Studies have shown that a global low-meat
diet implemented in the period 2010 to 2030
would reduce by 50% the expected costs of
mitigating climate change up to 2050.53

A transition to a global low-meat diet has the
potential to immensely improve the welfare
of farmed animals. Free-range, organic and
good semi-intensive indoor systems provide
the animals with a number of very important
welfare advantages that they are denied in
intensive and industrial systems. These
include: sufficient space for exercise; access to
daylight and fresh air; opportunity for natural
behaviour such as foraging, exploration and
nesting; and reduction in the frustration,
stress and injuries that result from
overcrowding in sheds or feedlots or from
close confinement in cages and crates.
Animals that are under less pressure to grow
rapidly and produce the highest yields are
also likely to be more robust and to have
longer productive lifetimes.
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THE FUTURE OF FOOD: 
FOR ANIMALS, PEOPLE AND THE PLANET
In the near future, food will need to be
produced within constraints of less water,
less land, less energy, conflicts over land
policy, decreasing biodiversity and a
changing climate.

We still have the choice: to continue on 
the path of high meat consumption and
evermore intensified factory farming - or 
we could choose now to move to a food
production system that is sustainable for
people and the environment and that
respects animal welfare. However, the global
circumstances of population growth, Peak Oil
and climate change are likely to make 
factory farming unviable by 2050, if not
earlier, and thus make the choice for us. 
This could leave the world food system
disrupted and struggling to adjust to the
new circumstances, with drastic consequences
for animals, people and the planet. 

The situation is urgent – but the benefits of
reducing meat consumption and moving
beyond factory farming are profound:

Food supply: A reduction in
meatconsumption in developed countries,
starting within the next 10 years, will 
make an important contribution to freeing
up global resources of land and water,
reducing global food prices and increasing
the world supply of food energy available 
for human use. 

Climate change: The most effective way 
to start to bring global livestock-related
emissions under control within the next 
10 years is a managed reduction in the
production and consumption of meat and
dairy products in developed countries. 

Peak Oil: A reduction in the volume of meat
production and consumption in rich countries
over the next 10 to 20 years would enable
farmers to move to more extensive, low-
input animal farming and would make a
significant contribution to reducing
agrichemical and energy use in agriculture. 

Deforestation: A reduction in the size 
and intensification of the livestock industry
in developed countries, starting within a
decade, would make an immediate impact
on discouraging deforestation. 

Biodiversity: The transition to a low meat
diet in developed countries would reduce
pressure on land and start to reverse 
damage to habitats and species globally. 
Well-managed extensive systems can be
beneficial to maintaining biodiversity.

Public health: An increase in the proportion
of plant-based foods and a corresponding
reduction in the proportion of animal
products in the diet of people in rich
countries would make an immediate
contribution to improving the health 
of current and future generations.

Food inequality: A more equitable global
food system, including a proportionate
reduction in meat consumption in developed
countries, needs to be developed within the
next 10 years. 

Animal welfare: A reduction in the
production and consumption of animal
products in rich countries, such as those 
of the EU, would enable farmers to switch 
to a range of less intensive, more welfare-
friendly production systems and develop
world-leading animal welfare standards. 
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TOWARD A HUMANE 
AND SUSTAINABLE FUTURE
Compassion in World Farming recommends
that the following approaches adopted in
developed countries would enable us to
create a sustainable, fair and humane animal
production system by 2050:

• The production and consumption of
livestock in developed countries needs to 
be reduced. A realistic target for reduction
by 2020 would be 30% below current levels. 
A realistic reduction by 2050 would be 60-
80% below current levels. These proposed
reductions are in line with EU and UK
greenhouse gas reduction targets up to
2020 and are also in line with dietary
targets. These steps should be taken in
addition to other essential livestock-related
climate mitigation measures, such as halting
deforestation, better fertiliser and manure
management and switching to renewable
energy sources on farm. These will help to
meet the total UK climate target applicable
to livestock by 2050 
(a reduction to 80% below 2005 levels).

• Governmental and intergovernmental
targets and incentives for both farmers 
and consumers are needed to support 
the transition to sustainable livestock
production. These would include the
agreement of international standards 
for the welfare of farmed animals and
protection for the purchasing power 
of low-income consumers. Imported
products would need to meet the welfare
standards of the importing country. 

• A recognition is needed that meat and milk
are currently underpriced in relation to
their real environmental and carbon costs
and their impact on public health. Fiscal
disincentives to over-production and factory
farming need to be introduced, according
to the ‘polluter pays’ principle. These could
include green taxes and the pricing of
factory farmed products to take full
account of all external costs such as
greenhouse gas emissions, deforestation,
land and water use, pollution, soil damage
and public health. 

• A government-supported meat reduction
strategy is needed which would enable
farmers to reduce animal stocking
densities and move from intensive to
more extensive methods. Farmers need
to be supported in raising animal welfare
standards to the best free-range and
organic farming standards of today,
while protecting rural livelihoods. 

• Encouragement is needed for food
manufacturers, retailers and caterers in
the food industry to support extensive
high-welfare animal farming, to educate
consumers about saturated fat in animal
products and to partially substitute for
meat in processed foods and undertake
other meat-reduction strategies. 

• All proposed climate mitigation measures
should be screened for their impact on
animal health and welfare. These
measures include the various
interventions intended to reduce
digestive methane emissions (such as
feeding more concentrates, feed
additives, antibiotics, vaccinations and
genetic engineering) and the
intensification of animal breeding and
management. It is unacceptable to make
animals pay with their welfare for the
climate impact of factory farming and 
the over-production of livestock products.
The acceptable and more effective
alternative is to reduce the volume and
intensity of animal production.
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