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Sorry—organic farming is actually worse for climate change ReVieW
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ARTICLE

The greenhouse gas impacts of converting food
production in England and Wales to organic
methods

Laurence G. Smith® 2, Guy J.D. Kirk@® ", Philip J. Jones® ? & Adrian G. Williams'

Agriculture is @ major contributor to global greenhouse gas (GHG) emissions and must

feature in efforts to reduce emissions. Organic farming might contribute to this through Table 1 Total GHG emissions from crop and livestock production under conventional and organic production allowing for High,

decreased use of farm inputs and increased soil carbon sequestration, but it might alsa Medium and Low levels of overseas LUC and soil C sequestration as in Fig. 3

exacerbate emissions through greater food production elsewhere to make up for lower :

organic yields. To date there has been no rigorous assessment of this potential at national Conventional Organic

scales. Here we assess the consequences for net GHG emissions of a 100% shift to organic High Medium Low

food production in England and Wales using life-cycle assessment. We predict major Emissions (Mt COze yr ") 493 + 21 771+ 42 59.8 £ 27 466+ 4]
< q » - * > v, i “0- (% 59

shorzfalls.m‘productlon of mosf agrlcul!.ural pv?ducts against a conventional baseline. Direct ;:::::x :: Eg‘ E:i ;g ;5 '3‘23 i?

GHG emissions are reduced with organic farming. but when increased overseas land use to Fraction as N,O (%) ) 16 2 2

compensate for shortfalls in domestic supply are factored in, net emissions are greater)| Difference from conventional baseline p< 0.05 NS NS

Enhanced soil carbon sequestration could offset only a small part of the higher overseas -
‘Data are means 2 | s2d. dev

emissions.

https://www.nature.com/a rticles/s41467-01§1-12622-7
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Abstract

Organic agriculture is often perceived as more sustainable than conventional
farming. We review the literature on this topic from a global perspective, In
terms of environmental and climate change effects, organic farming is less
polluting than conventional farming when measured per unit of land but
not when measured per unit of output, Organic farming, which currently
accounts for only 1% of global agricultural land, is lower vielding on average.
Due to higher knowledge requirements, observed yield gaps might further
increase if a larger number of farmers would switch to organic practices.
Widespread upscaling of organic agriculture would cause additional loss
of natural habitats and also entail output price increases, making food less
aftordable for poor consumers in developing countries, Organic farming is
not the paradigm for sustamable agriculture and food secunty, bur smart
combinations of organic and conventional methads could contribute toward
sustainable productivity increases in global agriculture.
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Table 2 Mean organic crop vields in comparison to conventional yields (results from global meta-analyses)
Meta-analyses
Crop Seufert eral. (2012) de Ponti et al. (2012) Ponisio et al, (2015)
Clereals =26'% =21'% =22'%
Roors and tubers Not included -26% —-20%
Oilseeds —-11% -26% —12%
Legumes/pulses —10% —12'% —13%
Fruits 3% —28% —-8%
Vegerables —33% ~20% ~13%
Al crops —25% —20% ~19%
Table 3 Environmental cffects of organic versus conventional agriculture
Effect category Per unit of land Per unit of output

Land use

Not applicable

Land use 20-110% higher* P

Land vse for organic diets 40% higher?

Energy use

Encrgy use 1H-70% lower®

Energy use 13-21% lower™"

Greenhouse gas (GHG)

CIMSS1IoNs

Nitrous oxide emissions [4-31% lower™©

GHG emissions 39% lower*

Nitrous oxide emissions 8% higher®

GHG emissions 0-10%, lower® B¢

GHG emissions of organie diet equal to conventional
qll('r'l

Nutrient leaching/
eutrophication potential

Soil quality

Nitrate leaching 30-31% lower™*
Ammonia emissions 18%, lower?

Phosphorus losses 1'% lower*
P

Soil organic matter 6-7% higher'© ¥
|.'.Il'gcl' Jm| more active soil mu‘ml»i.ll

communities'

Nitrate leaching 5% lower globally® and 49% higher in
the EU?

Ammonio erssions 11% higher®

Ewtrophicatuon potental (phosphate equivalents) 36%
higher”

Acidification potennial (sulfur dioxide equivalents) 13%
higher®

Not applicable

Biadiversity

Species richness 30-34% In:.(hcr""
Organism abundance 50% lli_l{htl‘h

Species evenness higher*

Biadiversity loss through indirect land-use change not
evaluated in available studies
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Achieving Peak Pasture
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Shrinking Pasture's Footprint by Spreading the Livestock Revolution
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Pastureland is by far the single largest human land use on the planet. Globally, we use twice as
much land for producing meat and milk from cattle and other ruminants as we do for growing

CTOPS.

For centuries, global pasture area expanded, with severe environmental consequences. Since
the 1700s, an area nearly the size of North America has been converted to pasture. Further,
pasture expansion has been a major driver of deforestation in the Amazon and degradation of
many of the world's natural grasslands, threatening biodiversity and worsening climate

change.

Read the report here.

In the past 20 years, however, something remarkable has occurred, something that few
predicted: global pasture has begun to decline. According to data from the Food and
Agriculture Organization of the United Nations, there are 140 million fewer hectares of pasture

today than there were in 2000, an area roughly the size of Peru.

https://thebreakthrough.org/articles/achieving-peak-pasture

There are three primary levers for
raising productivity: better feed,
optimized breeds, and improved
animal health. Ensuring that
animals receive an energy-rich and
nutritionally balanced diet is
essential for improving animal
yields, and higher productivity of
forage grasses as well as
supplemental crop-based feeds
means that more feed can be
grown on less land. Cattle can also
be bred to be higher-yielding and
better adapted to regional
conditions. Finally, protecting
animals’ health and welfare makes
them more productive. 6
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Figure 23: Habitat saved

from conversion to agricul-

ture because of increased
productivity since 1961.

(a) Growth in population and
food supply per capita. (b) Land
required to deliver food supply
in (a) with/without technological
advances. Source: Calculated
from FAOSTAT (2020).
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https://www.thegwpf.org/content/uploads/2021/02/Goklany-EmpiricalTrends.pdf
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Nitrogen fertilisers: It has been estimated
that the Haber- Bosch process Is responsible
for 48% of global food production; that is,
they have increased food production by 92%.

https://www.thegwpf.org/content/uploads/2021/02/Goklany-
EmpiricalTrends.pdf

https://www.researchgate.net/publication/248828433 How_a
_century_of_ammonia_synthesis_changed_the_world/link/0a8
5e53077b6926661000000/download
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