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Foreword



Professor Pete Smith

I have been working on the sustainability

of agriculture and food systems for over 20

years, and over this time have been involved

in hundreds of studies examining how to

reduce the climate impact of agriculture, and

how to make the global food system more

sustainable. What I have come to realise over

this period is that our current food system,

and its future trajectory, is simply not

sustainable, and we need to fundamentally

change the way we produce food if we are

to feed 9-10 billion people in 2050 without

wrecking the planet irreversibly.

The component of the food system that has

the largest single impact, is the production

of livestock to provide products for human

consumption. In addition to the large areas

of land that livestock use directly, over 30%

of all of the crops we produce globally go

into livestock feed. Given that livestock are

about 10-15% efficient (at best) in converting

their feed into biomass that we can consume,

livestock represent a huge efficiency

bottle-neck in the food system. No wonder

then, that livestock products have a water

footprint many times greater than crop

products, and that ruminant meat has a

greenhouse gas footprint 100 times that of

plant-based foods. We are not talking about

percentages here – we are talking about a

factor of 100!

Having looked at a range of potential

options for moving toward a sustainable

food system, including the full range of

production-side measures available, it

has become clear to me that we must

significantly reduce consumption of livestock

products now and into the future. Producing

the same mix of foods as we consume now,

even if we were to do so more sustainably,

cannot deliver the reduction in environmental

impacts we need to protect the planet for

our children and their children.

With an increase in human population and

with the gap between richer and poorer

countries projected to get smaller, a rising

middle class is projected to increase demand

for meat, milk and other livestock products

considerably. People in richer countries are
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“The need

to reduce

demand for

livestock

products

is now a

scientifically

mainstream

view”
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already over-consuming meat and milk, to

the detriment of global human health. These

levels of consumption are not sustainable.

We could significantly reduce meat and milk

consumption globally, which would improve

human health, decrease environmental

impact, help to tackle climate change, and

feed more people from much less land –

perhaps freeing some land for biodiversity

conservation. And we do not all need to make

the once-and-forever decision to become

vegetarian or vegan – reduced consumption

of meat and milk among people who

consume “less and better” meat / milk could

have a very significant impact.

During the 20 or so years I have been

researching these issues, I have come to

the unavoidable conclusion that we must

significantly reduce livestock product

consumption. This is not driven by a

vegetarian/vegan ideology, or a zeal to

become an eco-warrior – it is driven entirely

by the scientific evidence. The need to reduce

demand for livestock products is now a

scientifically mainstream view.

The authors of this report have assembled

the best scientific evidence from published

reports covering agriculture, food systems,

environmental and health research in an

objective and balanced fashion. They come to

the same conclusion as mainstream science

has come to in recent years – the current and

projected food system is unsustainable, and

only a significant decrease in meat and milk

consumption will allow us to deliver a food

system fit for the future – for the benefit of

humans and the planet as a whole.

Every day, and at every meal, we choose

what we eat. We need to start making

different choices, and governments need to

provide policies that help us to make the

right choices, that are better for our health

and better for the planet. The system will

need to transform to meet these challenges.

This report outlines a vision for how this

transformation might happen.



Prof Pete Smith, FRS, FRSE, FNA, FRSB

University of Aberdeen, 1st February 2018

GREENPEACE
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The Greenpeace vision of the meat and dairy system towards 2050



Introduction



An Image from

the Greenpeace

campaign ‘Too

much meat in

school’. Lunch

menus in a typical

French primary

school will often

include meat

on a daily basis,

together with milk

products



What to eat?



For millions of years on a daily

basis humans have faced the

same question: What to eat?

This is a question shared both

by ancestral hunter-gatherers

and working parents on their

way home, wondering what to

feed their family. The availability

of healthy food and the

consequences of the choices we

make today about our daily diet

can be very challenging to some,

and overwhelming to others.

However, not only does this

question have an impact on our

wellbeing but also on Earth itself.



“The answer will determine

what kind of future our children

will have, and perhaps the

destiny of our species”



© Elsa Palito / Greenpeace



Many of us in academia and

civil society believe that What

to eat? is one of the most

critical questions that will help

shape our future. The answer

will determine what kind of

future our children will have,

and perhaps the destiny of our

species and many of the animals,

microbes and plants inhabiting

planet Earth.
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What we eat nourishes us

and helps us to maintain a

healthy life, but bad choices

can also make us very sick.

What food we eat, how much,

and how that food is grown,

is also key to the survival of

our planet.

GREENPEACE
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Meat and dairy:

effect on the climate

Our planet is changing and food is at the core of those

changes. 2017 was the hottest year ever recorded,

without an El Niño, and scientists are warning that the

‘climate tide is rising fast’.1 The food system, including

changes in land-use linked to agriculture,

is currently responsible for a quarter of all

greenhouse gas emissions (GHGs) that cause

climate change.2 If we do nothing, by 2050 gas

emissions from the food system will represent

more than half of the total global emissions

associated with human activities.3 The effect

of what we eat and how we grow our food will

progressively become more impactful and more

threatening to our survival on Earth.

Animal products are responsible for

approximately 60% of food-related climate

emissions.4 Meat and dairy products are the elements

of our diet with the greatest damaging effects upon our

climate, and upon the environment in general.

The food system is also responsible for 80% of

the deforestation currently taking place in some of

the most biodiverse forests remaining on Earth, with

livestock5 and animal feed expansion being the most

prominent single driver of this destruction.6, 7, 8 Likewise,

pollution arising from animal and feed farms contributes

to the massive spread of dead zones in the oceans and

the degradation of many rivers, lakes, and coastal seas.

So many species are going extinct at such a high rate

that some scientists are calling this moment in time the

age of the ‘sixth mass extinction on Earth’.9, 10 Agriculture,

and livestock in particular, can be considered as one of

the planet’s biggest drivers of global biodiversity

loss. In short, what we eat is making our planet

sick. But it is also making humans sick.

1.  https://www.theguardian.com/environment/2018/jan/18/2017-was-the-hottest-yearon-record-without-el-nino-boost

2.  IPCC 2014: Smith, P., et al. 2014. Agriculture, Forestry and Other Land-Use (AFOLU).

In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group

III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change

[Edenhofer, O., et al. (eds.)]. Cambridge University Press, Cambridge, United Kingdom and

New York, NY, USA.

3.  Bajželj, B., et al. 2014. Importance of food-demand management for climate mitigation.

Nature Climate Change, 4: 924-929

4.  IPCC 2014: Smith, P., et al. 2014. Agriculture, Forestry and Other Land-Use (AFOLU).

In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group

III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change

[Edenhofer, O., et al. (eds.)]. Cambridge University Press, Cambridge, United Kingdom and

New York, NY, USA.

5.  Livestock are domesticated animals raised in an agricultural setting to produce

commodities such as meat, eggs, milk, fur, leather, and wool, and often to do work

6.  Hosonuma, N., et al. 2012. An assessment of deforestation and forest degradation drivers

in developing countries

Environmental Research Letters, 7: 044009.

7.  Kissinger, G., et al. 2012. Drivers of Deforestation and Forest Degradation. A synthesis

report for REDD+ Policymakers:48.

8.  Campbell, B. M., et al. 2017. Agriculture production as a major driver of the Earth system

exceeding planetary boundaries. Ecology and Society, 22: 8.

9.  Barnosky, A. D., et al. 2011. Has the Earth’s sixth mass extinction already arrived? Nature,

471: 51–57.

10.  Joppa, L. N. et al. 2016. Filling biodiversity threat gaps. Science, 352: 416–418
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Meat and dairy:

effect on our health

Our diets have changed drastically in the past few

decades. Although large regional differences remain,

the general increase in the consumption of animal

products is a global phenomenon. For example, from

1989 to 2000, the global consumption of animal products

‘more than tripled in rural areas and almost quadrupled

in urban areas’.11 At the same time the world population

that is undernourished went down from 19% to 11%,

however in parallel the global percentage of overweight

people increased substantially from 23% to 39%

(1.9 billion currently).12

Increases in the consumption of animal products, refined

grains and sugar have all been linked to the worldwide

increase in obesity.13 The rise in the consumption of

unhealthy food means that our diets are among the

top risk factors for early death and increased risk

of illness globally. A suboptimal diet (for example, low

fruit, low whole grain and low vegetable consumption,

and high meat intake) is a leading risk factor for global

premature mortality accounting for nearly one in every

five deaths.14 Dietary risk accounted for 10 million deaths

globally in 2016, while tobacco risk was responsible for 7

million deaths in the same year.15



“Our diets are among the top

risk factors for early death and

increased risk of illness globally”

The urgency for action to change our food system

has never been clearer. Fortunately, experts agree we

still have time to reverse these destructive trends – if

we act quickly and in a systematic way to address all

sectors of our economies and societies related to food

consumption.

In short, current production and consumption of meat

and dairy products are damaging our planet by being a

substantial driver of climate change, as well as putting

our health at risk.. If we reshape food systems, both in

the way we produce our food and what we decide to

eat, then we can still avoid catastrophic climate change

and the destruction of nature, while, at the same time,

improving human health.

11.  Malik, V. S., Willett, W. C. &amp; Hu, F. B. 2012. Global obesity: trends, risk factors and policy

implications. Nature Reviews Endocrinology, 9: 13

12.  from 1990 and 1975 to today, respectively. As in Gordon, L. J.et al. 2017. Rewiring food

systems to enhance human health and biosphere stewardship. Environmental Research

Letters, 12: 100201.

13.  Malik, V. S., Willett, W. C. &amp; Hu, F. B. 2012. Global obesity: trends, risk factors and policy

implications. Nature Reviews Endocrinology, 9: 13.

14.  Gakidou, E., et al. 2017. Global, regional, and national comparative risk assessment of

84 behavioural, environmental and occupational, and metabolic risks or clusters of risks,

1990-2013; 2016: a systematic analysis for the Global Burden of Disease Study 2016. The

Lancet, 390: 1345-1422.

15.  Ibid.



“Greenpeace is

calling for a global

reduction of 50%

in production and

consumption of

animal products

by 2050”



The Greenpeace

vision

In this report, we try to answer the question of What to eat?

by reviewing the scientific evidence pointing at the ways in

which changes to the global food system can help to achieve a

healthy population and healthy planet. In particular, we focus on

how reducing meat and dairy consumption and production can

contribute to preserving climate, biodiversity and water systems,

while improving the wellbeing of humans, now and into the future.

The structure of this report reflects the various threats

generated by our excessive production and consumption of meat

and dairy. Climate change is the clearest threat to our life on the

planet requiring urgent action. For this reason, this report starts

by explaining the scientific rationale for improving our dietary

choices in terms of greenhouse gas emissions from the meat and

dairy system (Chapter 1).

In addition to acting to prevent climate change, we must

also ensure the preservation of other living creatures and

ecosystems that make human life on Earth possible.

We dedicate Chapter 2 to reviewing the impacts of meat and

dairy systems on the environment.

Planetary health must include the health of humans. Human

health is affected by what we eat and by the global changes

set in motion by trends towards increasingly meat-heavy diets.

Chapter 3 evaluates current scientific evidence on the impacts of

a meat-heavy diet on human health and how changing our diets

to include more plants and less meat and dairy could make us

more healthy.

We conclude with recommendations and demands to

governments, corporations and individuals on how we, if we act

quickly and sensibly, can still ensure a green and peaceful planet

on which our children can enjoy healthy lives.

This report clearly illustrates that the current livestock system is

one of the sectors that will decide our future and survival on the

planet. Greenpeace believes that this strong scientific evidence

must translate into urgent global action. In order to protect the

health of our children and of our planet for future generations

from the impacts of industrial meat production we urgently

need to start eating more plant-based food and less meat. If we

choose to eat meat sometimes, the best option is to buy it from

local ecological farmers.

Greenpeace is calling for a global reduction of 50% in

production and consumption of animal products by 2050

as compared to the current situation16. Achieving this goal

is possible under a vision of ecological farming. In other

words, we propose a level of production that ensures food

security while protecting the climate and biodiversity.

16.  Please note that the latest data from FAOSTAT is year 2013 (as of January 2018), so that is the

reference year for the Greenpeace goal.



GREENPEACE
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Our approach to

Meat and Dairy

Although not all meat types are equally harmful

in terms of their contribution to climate change,

degradation of the wider environment and the

negative effects on human health, we conclude

that the best approach is to tackle the meat and

dairy sector in a holistic1 way, including all types

of animal products from both a production and

consumption perspective.

Many animal products have significant

negative environmental and social impacts

relative to plant-rich foods. The magnitude of

the impact of each food can differ in terms of the

specific elements associated with it, for example,

climate gases related to a per kilo unit. Other impacts

are indirect and transversal, such as those that involve

workers rights or animal welfare.2, 3 Hence the suggestion

that the best approach is a holistic one.

Human preferences for different animal products

are undergoing significant shifts. So while chicken

can be seen as less impactful than beef on a kg

by kg comparison of climate emissions, the global

environmental footprint of chicken production and

consumption is massive. This is due to the fast rising

trend in poultry consumption and the very large

absolute production and consumption volumes.

Between 1990 and 2013, while there was a 10% decrease

in global beef consumption per capita, there was a 23%

increase in pork and a striking 96% increase in poultry

consumption (Figure 1). The production of pigs and

chickens already represents 70% of the total meat

production globally. China’s consumption of pigs and

chicken has become globally relevant, as the country

imports 20% of the total soy production exported from

Brazil, as non-ruminant feed.4 As such it is important

to consider the negative environmental contribution of

other meat types, besides beef, to land-use changes and

deforestation linked to the production of feed, of which

poultry and pork are big consumers.

In addition, growth in total meat consumption is

projected to be driven largely by poultry and pork, not

beef or other red meats such as sheep or goat. Poultry is

expected to overtake pork as the most consumed meat

in the world by 2022.5 Likewise, the consumption of milk

1.  Holistic: systemic approach in which the parts of something are considered to be

intimately interconnected and explicable only by reference to the whole. Ecological

problems usually require holistic solutions.

2.  Oxfam America 2015. Lives on the Line - the human cost of cheap chicken.

3.  IATP et al. 2017. The rise of big meat. Brazil’s extractive industry.

4.  Galloway, J. N.et al. 2007. International Trade in Meat: The Tip of the Pork Chop. Ambio,

36: 622-629.

5.  Henchion, M., et al. 2014. Meat consumption: Trends and quality matters. Meat Science,

98: 561-568.
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Annual global average

consumption of different meat types



15



Consumption

(kg per person

per year)



Pigs in Wendland,

Lower Saxony,

Germany. The farm

is a member of the

Neuland (Newland)

label, that has

high standards in

animal welfare

and housing
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The production of pigs

and chickens already represents

70% of the total meat

production globally



2015



Mutton and

goat



Figure 1. Consumption of beef, mutton and goat meat, pork and poultry

meat, the major meat types globally, from 1970 to 2013 in kg of product per

person per year (carcass weight, meaning raw unprocessed products at the

point of retail sale).Data from FAOSTAT, 2018.



and dairy products is expected to rise, with production

increasing by more than 1.8% per year. This growth will

be most intense in countries like China, India and Brazil.6

Dairy cows are also a major consumer of feed crops.

Feed production has significant negative impacts

on forests, water resources and our climate, and

contributes to food insecurity where land is used

to feed animals instead of feeding people directly.

Conversion of feed to animal food is largely inefficient.

As little as 3% of the plant calories in feed are converted

into calories in beef, for example.7

Different types of meat have negative impacts

on various key issues. While beef production has

greater impact on the climate, chicken is often at

the centre of foodborne infectious disease problems

because of associated bacteria and other pathogens.

Campylobacter and Salmonella infections account

for more than 90% of all reported cases of bacteria6.  FAO 2010: Status of and Prospects for Smallholder Milk Production – A Global

Perspective, by T. Hemme and J. Otte. Rome.

7.  Shepon, A., et al. 2016. Energy and protein feed-to-food conversion efficiencies in the US

and potential food security gains from dietary changes. Environmental Research Letters,

11:105002.



related food poisonings worldwide. Most of these

cases are related to the consumption of poultry

products.8 Globally, as mentioned, the increase in poultry

consumption is a major component in the overall

increase of all meat consumption9 and, therefore, is likely

to increase in importance in relation to the causes of

human disease.

The number of chickens, pigs and cattle slaughtered

per capita more than tripled between 1961 and 2009,

reaching over ten animals slaughtered for every person

on Earth in 2009. If this rate continues to hold, 76 billion

animals will be slaughtered to satisfy meat and

dairy consumption this year.10 The ethical dimension of

ensuring the wellbeing of all these animals is, therefore,

also a very important factor that needs to be considered.

In this report we have not included seafood because our

focus has been on the land-based agriculture and food

systems. However, fishing is a main driver of biodiversity

loss in our oceans. Overfishing and habitat destruction

have significantly degraded marine ecosystems

worldwide. That said, fishing plays a major role in

meeting the basic needs of some of the most vulnerable

communities on Earth and makes a critical contribution

to global food security.

8.  FAO: Poultry and poultry products - risks for human health.

9.  Kearney, J. 2010. Food consumption trends and drivers. Philosophical Transactions of

the Royal Society B: Biological Sciences, 365: 2793.

10.  Source of estimate is Allievi, F., Vinnari, M. &amp; Luukkanen, J. 2015. Meat consumption and

production – analysis of efficiency, sufficiency and consistency of global trends. Journal

of Cleaner Production, 92: 142-151. According to FAOSTAT, number of cattle, pig, poultry,

sheep and goat slaughtered for meat and dairy production totalled 73.4 billion in 2016. Of

those, 66 billion are chicken.



“If the rate continues to hold, 76

billion animals will be slaughtered

to satisfy meat and dairy

consumption this year”

Low-impact small-scale fishing has the potential to coexist with well-preserved ecosystems and abundant fish

populations, as well as to support the lives of hundreds

of millions of people. Fishing and trade policies should be

designed to ensure that priority access to fish resources

is granted to small-scale low-impact fishers and to

vulnerable communities that depend on seafood to meet

their basic nutritional needs. A large majority of global

fish stocks have been fully exploited or overfished yet

seafood is one of the most internationally traded food

commodities. Ensuring food security for vulnerable

communities will involve questioning the current

appetite for fish in rich societies and diminishing fish

consumption, particularly of fish products that are

associated with environmental impacts.

GREENPEACE
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The Greenpeace vision of the meat and dairy system towards 2050



chapter one



The Greenpeace vision for

reducing the climate impact

of meat and dairy



To meet the goals of the Paris Climate Agreement and

ensure a safe climate by 2050, the world needs a

revolution in food production, in addition to the

decarbonising of all other sectors and increases

in carbon sequestration.

To limit the global average temperature

increase to 1.5ºC, we need to address

meat production due to its current

large greenhouse gas (GHG)

emissions and potentially even

larger contributions in the

future.1, 2, 3

According to recent scenarios

on climate gases, emissions

from the food system going

forward to 2050 have been

estimated to reach 20.2 billion

tonnes of carbon dioxide

equivalent (CO2e) per year4,

including land-use change, in

the baseline scenario.5, 6



Visualising agricultural emissions

The significance of emission reductions from our current food consumption

towards a plant-rich diet can be illustrated very simply. Imagine a bus with 20

seats available for GHGs to limit global warming to 1.5ºC by 2050.



2050



Global

average

temperature

increase of

1.5ºC



Out of these 20 seats, 11 are projected to be taken by the food system, if we

continue to increase meat consumption. This only leaves 9 seats for other essential

sectors in our economies (energy, industry, transport and beyond). This will be a very crowded

bus and probably lead to overflowing and a dangerous journey ahead.



This means that the GHG

emissions from agriculture

alone takes nearly the

full 1.5ºC target emissions

allowance by 2050 for all

sectors, including energy,

industry, transport and others (21

± 3 billion tonnes of CO2e per year).7

This fact alone underpins the urgent

need, and the opportunity, for tackling

food-related emissions, particularly emissions

from meat and dairy production.



2050



Global

average

temperature

increase of

1.5ºC



Fortunately, if we collectively move to a plant-rich diet, we can free up 7

seats on that bus, thus largely increasing our chances of safely arriving at our

destination in 2050. In addition, freeing up those seats will also ensure better human

health due to improved diet, and a much better prospect for protecting nature.

Food system emissions in this example do not include land-use change.



Currently, direct GHG emissions from the agriculture

sector account for 24% of all global emissions, and

livestock emissions (including land-use change) account

for 14%, which is comparable to the emissions from the

whole transport sector.8

1.  Rogelj, J., et al. 2016. Paris Agreement climate proposals need a boost to keep warming

well below 2 °C. Nature, 534: 631-639.

2.  Bajželj, B., et al. 2014. Importance of food-demand management for climate mitigation.

Nature Climate Change, 4: 924-929.

3.  Hedenus, F., et al. 2014. The importance of reduced meat and dairy consumption for

meeting stringent climate change targets. Climatic Change, 124: 79-91.

4.  Billion tonnes or Gigatonnes (Gt) of carbon dioxide equivalent (CO2e) is a unit that

combines the emissions of different greenhouse gases into one unit to enable comparison

because the impact of different greenhouse gases on the atmosphere is not the same.

Methane (CH4) is 25 times more potent than CO2; nitrous oxide is 298 times as potent

as CO2. All scenarios are expressed in terms of billions of tonnes of global annual CO2equivalent emissions per year (Gt CO2e yr-1).

5.  The baseline scenario is the Business as Usual (BAU) scenario which assumes no

major changes in trajectory, so that normal circumstances can be expected to continue

unchanged.

6.  Bajželj, B., et al. 2014. Importance of food-demand management for climate mitigation.

Nature Climate Change, 4: 924-929. This analysis is for limits between 1.5º and 2º C.

7.  Ibid.

8.  IPCC 2014: Smith, P., et al. 2014. Agriculture, Forestry and Other Land-Use (AFOLU).

In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group

III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change

[Edenhofer, O., et al. (eds.)]. Cambridge University Press, Cambridge, United Kingdom and

New York, NY, USA.
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Climate emissions from agriculture are projected

to continue to increase in absolute as well as

relative terms reaching 52% of global emissions

in 2050, as population and economic growth brings

about increases in food production and waste, as well as

shifting diets towards those that are meat-heavy.9

Technical mitigation potential within agriculture

production appears to be less effective than in other

sectors, hence the need to address emissions from the

food system as a whole, including both the production

and consumption of animal products due to their

intensity in greenhouse gas emissions.10

9.  Bajželj, B., et al. 2014. Importance of food-demand management for climate mitigation.

Nature Climate Change, 4: 924-929.

10.  Ibid.
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Reducing the climate impact of meat and dairy



Montbéliarde

cattle at an

ecological dairy

farm in France



© Jean-Luc Bertini / Greenpeace



The Greenpeace vision of the meat and dairy system towards 2050



The Greenpeace

vision
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The Greenpeace vision for ecological farming8 is of a

food system in which there is enough food for all, but

one which minimises environmental damage during

its production. For livestock, that means animals

are reared respectfully and without suffering, using

land that is not required for human food production,

yet maintaining enough land for biodiversity. Recent

scientific models validate this vision of feeding the world

with ecologically-grown food. Reducing food waste and

meat consumption are imperative for a future based on

ecological food and farming.9



“Ecological livestock rely only on

grasslands, pasture and residues

for feed to ensure food security

and a healthy planet”



Currently, direct GHG

emissions from the agriculture

sector account for 24% of all global

emissions, and livestock emissions

(including land-use change) account for

14%, which is comparable to the emissions

from the whole transport sector



Scientists from the University of Oxford, the Swedish

University of Agricultural Sciences, University of

Cambridge, University of Aberdeen, University

of Minnesota, University of California, Research

Institute of Organic Agriculture (FiBL) and the Food

and Agriculture Organization, among many other

international institutions and authors, have pointed

to the climate, environmental, health and economic

benefits of drastically reducing livestock production and

consumption.1, 2, 3, 4, 5, 6, 7

1.  Röös, E., et al. 2017. Greedy or needy? Land-use and climate impacts of food in 2050

under different livestock futures. Global Environmental Change, 47: 1-12.

2.  Springmann, M., et al. 2016. Analysis and valuation of the health and climate change

cobenefits of dietary change. Proceedings of the National Academy of Sciences, 113:

4146-4151.

3.  Schader, C., et al. 2015. Impacts of feeding less food-competing feedstuffs to livestock

on global food system sustainability. Journal of The Royal Society Interface, 12.

4.  Tilman, D. &amp; Clark, M. 2014. Global diets link environmental sustainability and human

health. Nature, 515: 518.

5.  Hedenus, F., et al. 2014. The importance of reduced meat and dairy consumption for

meeting stringent climate change targets. Climatic Change, 124: 79-91.

6.  Popp, A., et al. 2010. Food consumption, diet shifts and associated non-CO2 greenhouse

gases from agricultural production. Global Environmental Change, 20: 451-462.

7.  Stehfest, E.et al. 2009. Climate benefits of changing diet. Climatic Change, 95: 83–102.
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Livestock

emissions as

a proportion

of current

global GHG

emissions



Transport

sector

emissions



14%



Feeding animals as part of an ecological food and

farming system means reducing the amount of land on

which they graze and the land dedicated to growing feed,

which in turn means dramatically fewer livestock animals

than today. This is because land on our planet is finite,

and it should be first prioritised for food security and for

the health of our planet. Ecological livestock rely only on

grasslands, pasture and residues for feed to ensure food

security and a healthy planet. This is imperative, because

the current food and agriculture system is destroying our

climate. At the same time there are more than 800 million

people hungry and close to 2 billion overweight.

A 50% reduction in meat and dairy production

by 2050 relative to current levels will result in

reducing GHG emissions from the agriculture

sector by 64% compared to projected emissions

under the 2050 baseline trajectories (see Figure 2,

based on data for an ecological livestock and healthy

diet model from Roos et al (2017)).

The reduction in emissions between the baseline scenario

and the Greenpeace goal will be of 7 billion tonnes of



Accordingly, Greenpeace is calling for a global

reduction of 50% in production and consumption

of animal products by 2050 as compared to the

current situation. Achieving this goal is possible

under a vision of ecological farming, in other

words, a level that ensures food security while

protecting climate and biodiversity. This goal is

underpinned by a number of scientific models developed

by experts in recent years (see details in Chapter 1 of

the accompanying longer scientific report available at

www.greenpeace.org/livestock_vision).



Food-system GHG emissions in 2050 relative to

limits for avoiding dangerous climate change



8.  Ecological farming ensures healthy farming and healthy food for today and

tomorrow, by protecting soil, water and climate. It promotes biodiversity, and does

not contaminate the environment with chemical inputs or genetically engineered

plant varieties. Ecological farming encompasses a wide range of crop and livestock

management systems that seek to increase yields and incomes and maximise the

sustainable use of local natural resources whilst minimising the need for external inputs

(see Tirado, R. 2015. Ecological farming: the seven principles of a food system that has

people at its heart. Greenpeace Research Laboratories Technical Report).

Ecological livestock integrates farm animals as essential elements in the agriculture

system; they help optimise the use and cycling of nutrients and, in many regions, provide

necessary farm working force. Ecological livestock relies on grasslands, pasture and

residues for feed, minimising use of arable land and competition with land for direct

human food production, and protecting natural ecosystems within a globally equitable

food system (see Tirado, R. &amp; Kruszewska, I. 2012. Ecological Livestock: Options for reducing

livestock production and consumption to fit within ecological limits, with a focus on

Europe. Greenpeace Research Laboratories Technical Report)

9.  Muller, A., et al. 2017. Strategies for feeding the world more sustainably with organic

agriculture. Nature Communications, 8: 1290.
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Emission limit for a safe climate

Budget for all sectors



Baseline scenario

Food-system



Deforestation



Remaining

space for all

other sectors



Greenpeace vision for the food-system

Remaining

space for all

other sectors



Avoided

deforestation and

soil carbon

sequestration



Food system with

Greenpeace goal:

50% reduction in

meat and dairy



Figure 2. Food-related GHG emissions in 2050 relative to global limit of

emissions for all sectors needed for keeping the planet safe from dangerous

climate change. A) The GHG budget for all sectors refers to the global

amount of emissions, for all sectors combined, that would be consistent

with limiting temperature increases to 1.5–2ºC. B) GHG emissions under the

baseline projections, Business as Usual, for food related emissions, directly

from the food system and indirectly from deforestation. C) Emissions under

a Greenpeace vision for the food system, including reductions from 50%

reduction in meat and dairy production and consumption, plus avoided

deforestation and soil carbon sequestration. Source of data: Bajželj, B., et

al. 2014. Importance of food-demand management for climate mitigation.

Nature Climate Change, 4: 924-929; Röös, E., et al. 2017. Greedy or needy?

Land-use and climate impacts of food in 2050 under different livestock

futures. Global Environmental Change, 47: 1-12 and IPCC 2014 (Smith, P., et al.

2014. Agriculture, Forestry and Other Land-Use (AFOLU). In: Climate Change

2014: Mitigation of Climate Change. Contribution of Working Group III to

the Fifth Assessment Report of the Intergovernmental Panel on Climate

Change [Edenhofer, O., et al. (eds.)]. Cambridge University Press, Cambridge,

United Kingdom and New York, NY, USA.)



CO2e per year by 2050. This reduction in GHG emissions

can be compared to the global limit of emissions for all

sectors needed for avoiding dangerous climate change,

which will be about 20 billion tonnes CO2e per year in

2050, 10 billion tonnes CO2e per year in 2070 and reaching

0 billion tonnes CO2e per year by 2080.10

Under the Greenpeace 50% reduction target for meat and

dairy, agriculture emissions could be reduced to 4 billion

tonnes CO2eq per year, creating a much more optimistic

and feasible scenario for other sectors and for society

to limit climate warming to levels that are within safe

zones for humanity and biodiversity.

10.  Rogelj, J., et al. 2016. Paris Agreement climate proposals need a boost to keep warming

well below 2 °C. Nature, 534: 631-639 &amp; Bajželj, B., et al. 2014. Importance of food-demand

management for climate mitigation. Nature Climate Change, 4: 924-929.
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The Greenpeace vision of the meat and dairy system towards 2050



Emissions under

the Greenpeace vision

for the food system



This reduction corresponds to the recommended weekly

amount by the World Cancer Research Fund for a

healthy diet of a maximum weekly amount of 300 g of

red meat. The health implications of meat and dairy

consumption are explained further in Chapter 3.4



The ecological livestock model offers large opportunities

for reducing climate emissions directly from reducing

the number of animals and feed. These reductions could

be further enhanced by carbon sequestration in soils

and biomass on the land potentially freed from the 50%

reduction of current animal production (croplands and

grasslands not longer needed for feed production and

for fodder or pasture, respectively).

In addition, reducing meat demand will reduce pressure

on forested land, and potentially reduce emissions

from deforestation. Deforestation emissions1 can be

significant: models estimate that emissions from

changes in land-use linked to agriculture can reach

approximately 7 billion tonnes of CO2e per year in

the baseline scenario, mostly from Sub-Saharan

Africa and Southeast Asia2. There is currently no

120

estimation of how much of the deforestation

100

emissions would be potentially avoided

specifically by the 50% reduction in meat and

80

dairy production towards 2050. However,

60

livestock is a major driver of land-use

change and deforestation.

40



How much meat and

dairy is a 50% reduction

by 2050?

Greenpeace’s vision of an ecological

food system with 50% less meat and

dairy delivers a reduction of 50% from

current levels of livestock production. This

reduction can be translated into how much

meat and dairy will be available per capita

in 2050 compared to today, and to what is

projected to be the global average in 2050.3



Meat: kg

per capita

per year



Greenpeace

2030 goal:

24 kg per

capita per

year



Greenpeace

2050 goal:

50% from

2013 levels

to 16 kg per

capita per

year



0
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Dairy: kg

per capita

per year



150



Greenpeace

2030 goal:

57 kg per

capita per

year



100



Greenpeace

2050 goal:

50% from

2013 levels

to 33 kg per

capita per

year



50

0



1.  Deforestation can result in carbon that has been stored in the plant material and soil to

be released into the atmosphere.

2.  Bajželj, B., et al. 2014. Importance of food-demand management for climate mitigation.

Nature Climate Change, 4: 924-929) for deforestation number, IPCC 2014 for soil carbon

sequestration. This estimates are a broad approximation from previously published values.

3.  For details see the accompanying longer scientific report available at

www.greenpeace.org/livestock_vision.
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Current annual average

meat and dairy consumption per person



20



Under the Greenpeace goal, we estimate a global

consumption of meat of 16 kg per capita per year. That

relates to approximately 300 grams per capita per

week of all meat products (in carcass weight, meaning

raw unprocessed products at the point of retail sale).

Similarly, for dairy, the 50% reduction results in an

estimated global consumption of dairy of 33 kg per

capita per year in 2050, which results in 630 grams per

capita per week (a glass of milk is roughly 200 grams).
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In the year 2030, if we consider a gradual decrease of

meat consumption, the estimated consumption would

translate into 24 kg per capita per year, compared to a

current global average of 43 kg per capita per year, and

of 85 kg per capita per year in Western Europe. For dairy

in 2030, the target will be at 57 kg of dairy per capita per

year. This will allow some room for increases in China,

Southeast Asia and Africa; all other regions will have to

decrease their average dairy consumption significantly

(see Figure 3).



World China Brazil Argentina USA

Western Europe South East Asia

Africa India



Figure 3. Current average meat and dairy consumption in the world

and in China, Brazil, Argentina, USA, Western Europe, Southeast Asia,

Africa and India (data for year 2013, the latest current data available

from FAOSTAT, 2018). The black lines show Greenpeace goal for reduced

consumption by 2050 and midterm goal by 2030. Kg of meat refer to

carcass weight, meaning raw unprocessed products at the point of retail

sale, as in FAOSTAT.

4.  and in the accompanying longer scientific report, available at

www.greenpeace.org/livestock_vision.



Regional considerations on equity and ‘common

but differentiated’ responsibilities

Regional meat consumption trends for the past four

decades show the sustained levels of very high meat

consumption in the West (for example, USA and

Western Europe) and Argentina, compared to the

global average and to developing areas (Brazil,

China, India, and Southeast Asia and Africa

as regions in Figure 4). Future projections

indicate how different regions of the world are

converging to similar patterns of high meat

consumption and Westernised diets.5



Meat consumption per capita

from 1970 until 2013

Transition

towards

2030:

24 kg per

capita per

year



120



90



60

The Greenpeace vision of ecological

Meat: kg

livestock would ensure a world without

per capita

inequalities in access to resources,

per year

including access to a healthy and

30

culturally appropriate diet. To achieve

an equitable access to animal products, lowincome societies in the world would have access

to increased consumption of animal products if

0

desired.



This is the shrink and share approach that Greenpeace

has advocated for since the publication of the Ecological

Livestock report in 20126. However, this will mean drastic

cuts in the consumption of animal protein in high meatconsuming parts of society (including affluent sections

of society within middle- or low-income countries) and

it will allow a moderate increase of consumption in less

affluent parts of societies, following the shrink and

share principle.



“Under the Greenpeace goal, we

estimate a global consumption of

meat of 16 kg per capita per year”

Achieving a balanced intake of animal protein

among the poorer people in the world will

inevitably require drastic cuts in the richer

sections of societies, even in developing countries.

As outlined above, a more equitable sharedresponsibility future for food security, with climate

responsibility, can be achieved if Western regions and

the most affluent sections of all societies in the world

take the lead in moving towards more plant-rich diets.

In addition to climate considerations, the ethical, social,

economic, environmental and health pressures resulting

from the high consumption of animal products should be

equitably shared among different regions of the world

and among different sections of our societies.

5.  Malik, V. S., et al. 2012. Global obesity: trends, risk factors and policy implications. Nature

Reviews Endocrinology, 9: 13.

6.  www.greenpeace.org/international/en/publications/Campaign-reports/Agriculture/

Ecological-Livestock



Transition

towards

2050:

16 kg per

capita per

year



1970



1980



1990



2000



2010



2020



2030



2040



2050



World China Brazil Argentina USA

Western Europe South East Asia

Africa India



Figure 4. Average meat consumption per person from 1980 until 2013 in

the world, and in USA, Argentina, Brazil, Western Europe, China, Southeast

Asia, Africa and India (FAOSTAT 2018, latest data for 2013, kg of meat in

carcass weight). We indicate in the graph target values for Greenpeace

goal towards 2030 and 2050.



The importance of low-impact livestock production

systems in rural areas should also be taken into account

within this future framework. The adoption of low-meat,

plant-rich diets in urban and high-income sections of

societies must not translate into an added burden for

rural pastoralists and low-impact livestock systems

in developing countries. There are options to minimise

the climate impacts of those systems.7 We must find

ways to ensure fair rural livelihoods and just economic

transitions for livestock producers, particularly in

developing regions. At the same time, the environmental,

social and animal welfare impacts of any livestock

system should be minimised.

The following chapter outlines in greater detail the

environmental impacts of meat and dairy production,

outlining the urgency to move towards a plant-rich

diet to help limit climate change and stem the massive

destruction of our ecosystems.

7.  Herrero, M., et al. 2016. Greenhouse gas mitigation potentials in the livestock sector.

Nature Climate Change, 6: 452–461.
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Environmental impacts of meat and dairy



The Greenpeace vision of the meat and dairy system towards 2050
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1.  Bajželj, B., et al. 2014. Importance of food-demand management for climate mitigation.

Nature Climate Change, 4: 924-929.

2.  Campbell, B. M., et al. 2017. Agriculture production as a major driver of the Earth system

exceeding planetary boundaries. Ecology and Society, 22: 8.

3.  Rockström, J., et al. 2009. A safe operating space for humanity. Nature, 461: 472-475.

4.  Steffen, W., et al. 2015. Planetary boundaries: Guiding human development on a

changing planet. Science, 347: 6223.

5.  Planetary boundaries describe the systems that are vital for human existence on Earth

and aim to quantify the current position in ‘operating space’ within them – from healthy

to beyond the safe limits. Nine planetary boundaries have been described so far: 1) land

system change, 2) biosphere integrity or biodiversity loss, 3) biogeochemical flow (nitrogen

and phosphorus pollution), 4) climate change, 5) freshwater use, 6) novel entities, 7) ocean

acidification 8) stratospheric ozone depletion and 9) atmospheric aerosol loading.

6.  Campbell, B. M., et al. 2017. Agriculture production as a major driver of the earth system

exceeding planetary boundaries. Ecology and Society, 22: 8.
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Scientists estimate that four of the nine

planetary boundaries are already significantly

transgressed, to a significant extent linked to the

environmental impacts of livestock production:

1) land system change, 2) biosphere integrity or

biodiversity loss, 3) biogeochemical flow (nitrogen

and phosphorus pollution), and 4) climate change.

In addition, a fifth boundary, freshwater use, is

largely affected by livestock systems globally, and

a recent analysis suggests this boundary is also

reaching an unsafe zone6. The sixth boundary related
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“The impact of meat and dairy

production on the planetary

processes that maintain life on

Earth is so large that it threatens

six out of nine key boundaries”
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The concept of ‘planetary

boundaries’ is a new approach to

quantify the changes in Earth’s

ability to sustain life, for humans

and biodiversity.3, 4 Nine planetary

boundaries5 are thought to

encompass the essential planetary

processes that keep Earth viable for

human life. Some of these boundaries

are thought to be beyond safe operating

limits as a result of certain human

activities. Other boundaries are likely to be

transgressed in future if the impacts of human

activities continue as projected.
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Environmental impacts

of meat and dairy



Our planet and its various ecosystems are changing, and

food is at the core of those changes.1,2 Agriculture,

and livestock in particular, can be considered

as one of the planet’s biggest drivers of

global biodiversity loss. In short, what

we eat is making our planet sick. This

chapter outlines in more detail how our

planet is being pushed to breaking-point

by our current food system.
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chapter two



Figure 5. Planetary boundaries: key factors that ensure a habitable planet

for humans. Of nine worldwide processes that underpin life on Earth, four

have exceeded safe levels – human-driven climate change, loss of biosphere

integrity, land system change and the high level of phosphorus and nitrogen

flowing into the oceans due mostly to farming. Pollution with nitrogen and

phosphorus fertilisers, together with biosphere integrity (biodiversity), are

the two planetary boundaries under the high-risk zone for disruption of life

on Earth. The novel entities boundary refers to ‘new substances, new forms

of existing substances, and modified life forms that have the potential

for unwanted geophysical and/or biological effects’ (e.g. microplastics,

nanoparticles or genetically engineered organisms) From Steffen, W., et

al. 2015. Planetary boundaries: Guiding human development on a changing

planet. Science, 347: 6223. Graphic © theguardian.com (2015).



to novel entities (or unknown impacts from new

substances or life forms) that may affect Earth’s

ecosystems holds many links to animal production

systems.

The impact of meat and dairy production on the

planetary processes that maintain life on Earth

is so large that it threatens six out of nine key

boundaries. Here we outline the main findings from the

latest scientific analysis on these livestock-impacted

planetary boundaries.
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