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What are the environmental impacts of food and agriculture?

Greenhouse Gases Land Use Freshwater Use Eutrophication Biodiversity
26% of global 50% of global habitable 70% of global 78% of global ocean  94% mammal biomass
greenhouse gas emissions (ice and desert-free) land  freshwater withdrawals & freshwater pollution (excluding humans)

Wild mammals (6%)

Industry (19%) Other sources

&
Households (11%)

22% global
eutrophication

Forests, urban area,
shrubs, freshwater

51 million km?

Non-food 50% global habitable land
38.7 billion tonnes CO,eq

74% global emissions .
CXe Livestock

94% global

mammal biomass

Agriculture (exc. humans)

Agriculture

78% global
eutrophication
70% global
freshwater withdrawals

Agriculture
51 million km?

50% global habitable land
Food

18.7 billion tonnes CO,eq

26% global emissions

Data sources: Poore & Nemecek (2018); UN FAO; UN AQUASTAT; Bar-On et al. (2018).
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Hannah Ritchie.
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green house a0

Does not include
post-retail emissions

Retail: 0.4 billion tonnes
Packaging: 0.6 billion tonnes

Supply chain
2.4 billion tCO e Transport: 0.8 billion tonnes
= 2

Food processing: 0.6 billion tonnes

Agricultural production

8 billion tonnes COZe

Land use
3.2 billion tonnes CO,e

Poore and Nemecek (2018)
13.6 billion tonnes CO,e from food
That’s 26% of global GHG emissions

(Increases to 33% with non-food agricultural products)
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Food: greenhouse gas emissions across the supply chain
8 @R
1*—’“'_?&@ D > [E > B @
Land Use Change Processing | ‘

Aboveground changes in Methane emissionsfrom cows, Emissions from energy use in Emissions from energy use Emissions from the production
biomass from deforestation, methane from rice, the process of converting raw in the transport of packaging materials

and belowground emissions from fertilizers, g agricultural products of food items in-country material

changes in soil carbon manure, and farm machinery into final food items and internationally and end-of

transport
life disposal

Transport emissions are very
small for most food products

l 60

K Methane production from cows, and land conversion for grazing and animal feed
means beef from dedicated beef herds has a very high carbon footprint.

Beef (beef herd)
Lamb & Mutton
Cheese

Beef (dairy herd)
Chocolate
Coffee

Prawns (farmed)
Palm Oil

Pig Meat
Poultry Meat
Olive Oil

Fish (farmed)
Eggs

Rice

Fish (wild catch)

Milk I 3 Methane production from cows means dairy milk
has significantly higher emissions than plant-based milks.
Cane sugar 3 ") Plomt —base oo

[l 24

[ 21

| 21 Dairy co-products means beef from dairy herds
= has a lower carbon footprint than dedicated beef herds.

j19
] 12 . M G H
: o Huse olifferences m
IH | 7} [F;pg apd poultq aretrlworlw ruminant I_ivestﬁ)ck sg) d? not1 {)ro?u@ methane. J L
6 ey have signincantly lower emissions than beer and lamb. I q S
& QM SSonS of O{\H:Uﬁ“ odl

5

4.5
4 Flooded rice produces methane, which dominates on-farm emissions. \ ¥
-
ma ('-f ‘H:rm o

3 ‘Farm’ emissions for wild fish refers to fuel used by fishing vessels.

Groundnuts 2.5
Wheat & Rye 1.4 [ //
Tomatoes | 1.4 -— Haw or+ LS a ‘ma
Maize (Corn) 1.0 CO, emissions from most plant-based P
Cassava 1.0 products are as much as 10-50 times . b4
Soymilk 0.9 lower than most animal-based products. Cohh\ku—‘-‘OV\
Peas 0.9 Factors such as transport distance, , packaging,

or specific farm methods are often

Bananas 0.7 4
small compared to importance of food type.

Root Vegetables 0.4

Apples §0.4
Citrus Fruit 0.3
Nuts 0.3_J
0 5 10 15 20 25 30 35 40 45 50 55 60

Nuts have a negative land use change figure

i o Greenhouse gas emissions per kilogram of food product L‘ ‘ 11 L'
(kg CO,-equivalents per kg product) UJ{'LLOY : Ham,\o\ ?l ry
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GHG mitigation potential of different diets sushoinalle 1dund nrenaegment foold Tecurt ,’%:(‘ Oﬁ:"_‘,‘;}ﬁ“ . IR

Vegan
No animal source food

Vegetarian
Meat/seafood once a month

Flexitarian
Limited meat and dairy

Healthy diet I
Limited sugar, meat and dairy I

Fair and frugal |
Limited animal source food but rich in calories I

Pescetarian
Diet consisting of seafood

Climate carnivore
Limited ruminant meat and dairy

Mediterranean
Moderate meat but rich in vegetables

0 1 2 3 4 5 6 7 8
Demand-side GHG mitigtion potential (GtCO,-eq yr')

Figure 5.12 | Technical mitigation potential of changing diets by 2050 according to a range of scenarios examined in the literature. Estimates indicate
technical potential only and include additional effects of carbon sequestration from land-sparing. Data without error bars are from one study only.

All diets need to provide a full complement of nutritional quality, including micronutrients (FAO et al. 2018).
Vegan: Completely plant-based (Springmann et al. 2016b; Stehfest et al. 2009).

Vegetarian: Grains, vegetables, fruits, sugars, oils, eggs and dairy, and generally at most one serving per month of meat or seafood (Springmann et al. 2016b; Tilman and Clark
2014; Stehfest et al. 2009).

Flexitarian: 75% of meat and dairy replaced by cereals and pulses; at least 500 g per day fruits and vegetables; at least 100 g per day of plant-based protein sources; modest
amounts of animal-based proteins and limited amounts of red meat (one portion per week), refined sugar (less than 5% of total energy), vegetable oils high in saturated fat,
and starchy foods with relatively high glycaemic index (Springmann et al. 2018a; Hedenus et al. 2014).

Healthy diet: Based on global dietary guidelines for consumption of red meat, sugar, fruits and vegetables, and total energy intake (Springmann et al. 2018a; Bajzel] et al. 2014).
Fair and frugal: Global daily per-capita calorie intake of 2800 kcal/cap/day (11.7 MJ/cap/day), paired with relatively low level of animal products (Smith et al. 2013).
Pescetarian: Vegetarian diet that includes seafood (Tilman and Clark 2014).

Climate carnivore: 75% of ruminant meat and dairy replaced by other meat (Hedenus et al. 2014).

Mediterranean: Vegetables, fruits, grains, sugars, oils, eggs, dairy, seafood, moderate amounts of poultry, pork, lamb and beef (Tilman and Clark 2014).
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Possible issues
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Summary
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