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Organic food and climate effects?

* No simple answer, but some obvious questions

« What type of organic farms and food production do we consider?
« Dairy production
« Other animal production
« Stockless crop production, cereals or vegetables
* Intensive or extensive

« Is it just climate gas effects of farming?
* Per unit food or per unit land?

» Or the greater picture of food production and
« Do “organic consumers” eat a more plant base diet?%
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Main climate advantages of organic production

» External inputs: No synthetic N fertilizer use
* Energy use and N,O loss during production

 Internally: More reliance on organic manure, building
* Maybe less N,O loss due to lower soil N levels

« But does organic farming increase soil C?
* Lower productivity, meaning less crop residues and less animal manure produced

« Import of organic residues from conventional farming do not create extra C input to
soil, but move it to other fields
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Land use of foods per 1000 kilocalories
Land use is measured in meters squared (m?) required to produce 1000 kilocalories of a given food product.
Beef (beef herdl) | 1949 m®
Lamb & Mutton |, 116.66 m*
Cheese I 22 68 m?
Beef (dairy herd) NG 15.84 m?
Milk e 14.92 m?
Pig Meat |l 7.26 m?
Poultry Meat il 6.61 m?
Fish (farmed) il 4.7 m?
Eggs [l 4.35 m?
Tomatoes [l 4.21 m?
Bananas i 3.22 m?
Oatmeal il 2.9 m?
Prawns (farmed) ] 2.88 m?
Citrus Fruit il 2.69 m?
Peas [l 2.16 m?
Nuts | 2.11 m?
Cassava [l 1.86 m?
Groundnuts || 1.57 m?
Wheat & Rye = 1.44 m?
Apples  1.31 m?
Tofu (soybeans) 1.3 m?
Potatoes 1.2 m?
Root Vegetables 0.89 m?
Rice 0.76 m?
Maize 0.65m?
0 m? 20 m? 40 m? 60 m? 80 m? 100 m?

Source: Poore, J., & Nemecek, T. (2018). Additional calculations by Our World in Data.
Note: Data represents the global average land use of food products based on a large meta-analysis of food production covering 38,700

commercially viable farms in 119 countries.
OurWorldInData.org/environmental-impacts-of-food « CC BY
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Carbon footprint of diets across the European Umon
by food type and source

By food type By source

Veg oiis & oiiseeds (4“/0)_ ]
Drinks, stimulants (3.5%)
Cereals (4%)

)
)

Fruit, veg & nuts (4%
Roots (1.5% Land-use change (30%)

- - 70% of LUC emissions
A from animal feed

Food choice plays much
stronger role than
where food is sourced

Transport (6%)

Meat & Eggs
(56%) Methane from cattle (22%)
83% of emissions from
dairy, meat & eggs
Manure management (22%)
Manure left on pasture (2%)
Rice cultivation (1%)
vati . o
Diairy Organic nitrogen fertilizer (3%)
(27%)

Synthetic nitrogen fertilizer (14%)

Data source: Sandstrom et al. (2018). The role of trade in the greenhouse gas footprints of EU diets. o
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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ARTICLE

OPEN
Strategies for feeding the world more sustainably
with organic agriculture

1

Adrian Muller'2, Christian Schader!, Nadia El-Hage Scialabba®, Judith Briiggemann', Anne Isensee’,
Karl-Heinz Erb@® 4, Pete Smith®, Peter Klocke!®, Florian Leiber!, Matthias Stolze! & Urs Niggli1

could play in sustainable food systems. Here we show that a 100% conversion to organic
agriculture [needs more land than conventional agriculture |but reduces N-surplus and pes-
ticide use. [However, in combination with reductions of food wastage|and food-competing
feed from arable land, |with correspondingly reduced production and consumption of animal

products, land use under organic agriculture remains below the reference scenario. Other
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OPEN
Strategies for feeding the world more sustainably
with organic agriculture
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Main question: Significance of lower productivity?

* Organic crop yields from 40% to 100% of conventional?
« Dependent on crop, farm type and many other aspects
* Generally highest yields at dairy farms, lowest at stock-less crop production farms
« Soil C effects best on dairy farms, - clover grass crops and animal manure

« Lower productivity = land use change elsewhere?

« Do “organic consumers” eat a more plant based diet?
» Due to their opinions, or due to expensive animal products

» But organic rotations rely on animals and animal manure
« Dairy farms with clover grass ley crops optimal

* Dilemma: Animals/dairy for the organic farms, but plant based for overall
food production?



