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INTRODUCTION
At its third session, the ADP invited Parties and admitted observer organizations to submit to
the secretariat, by 30 March, information on the opportunities for actions with high mitigation
potential, with a focus on implementation of policies, practices, and technologies that are
substantial, scalable, and replicable.
There is substantial scope and potential for mitigation in the agriculture sector in developed
countries, as well as industrialized systems in developing countries, through policies, practices,
and technologies that are scalable and replicable.
In contrast to other sectors, carbon dioxide (CO2) is not the most important greenhouse gas for
mitigation consideration in the agriculture sector. Direct non‐CO2 emissions from agriculture
contribute an estimated 10‐12% of global emissions. On top of this, although accounted for
separately from agriculture, the production of synthetic nitrogen fertilizers is alone responsible
for 0.6%‐1.2% of global emissions.1 These contributions are greatest where agriculture is most
industrialised. Methane (CH4) has 24 times the warming effect of CO2, while nitrous oxide (N2O)
has 298 times the warming effect of CO2. Effective mitigation strategies must take into
consideration the unique character and source of emissions from the agriculture sector in order
to effectively reduce sector emissions.
In this submission we outline 3 broad interventions that can have significant results in reducing
emissions from agriculture. We also take the opportunity to learn key lessons from the latest
scientific knowledge, so as to recommend the most effective strategies for climate and
agriculture.2

GENERAL DESCRIPTION OF PROPOSED INTERVENTIONS
The production and application of synthetic fertilizer contributes significantly to GHG emissions.
The practice is widespread where agriculture is most intensive or industrialised. Although use of
synthetic fertilizer is assumed to confer yield benefits, and is often cited as essential to food
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production, these assumptions should be interrogated, particularly in the context of climate
change. A range of alternative strategies to increase soil fertility are proven to be highly
effective and easy for farmers to adopt, such as use of nitrogen‐fixing cover crops or tree
species to biologically‐fix new nitrogen.3 A key strategy for mitigation must therefore be
reduction of synthetic fertilizer use.
Linked to this issue must be the promotion of agro‐ecological production methods. Agro‐
ecological approaches span a range of methodologies (e.g., agroforestry, organic farming,
permaculture, integrated pest management, push‐pull, and participatory seed breeding). These
approaches use ecological principles and consider the impact of agriculture on local
ecosystems. Agroecological approaches refrain from, or significantly reduce, the use of
synthetic fertilisers or pesticides. By considering agricultural areas as ecosystems, they also aim
to increase on‐farm biodiversity, including seed and crop diversity, and offer significant benefits
for soil health and resilience.
Reduction in meat consumption is a third action within the agriculture sector with high
mitigation potential.4 Intensive livestock production methods cause significant emissions
throughout the production chain. There is wide disparity in meat consumption between
countries, with developed countries eating far more meat per capita than LDCs and many
developing countries. Meat consumption in developed countries is largely dependent on import
of both meat and feed from developing countries, with a significant impact on the food security
and environment of the exporting countries, as well as impacting on the global climate.
Much discussion about agriculture and climate change in the past has focused on the carbon
sequestration potential of soils. However we find that the mitigation potential of the world’s
soils has been vastly overstated.5 Strategies that focus on soil carbon sequestration are
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temporary solutions at best, but are more likely to be ineffective or even counter‐productive. In
particular, as global temperatures warm, increased metabolic activity in soils may lead to
reversals in sequestration, undermining past mitigation and precipitating increased warming.
We therefore urge against focusing on highly fallible soil carbon sequestration strategies.
Permanent reduction of emissions in agriculture should be promoted over temporary
sequestration efforts.

CLIMATE BENEFITS:
a) MITIGATION BENEFITS
Reduction in synthetic fertiliser use and promotion of agroecological production methods
lead to significant reductions in CO2 and N2O emissions in a number of ways:
 Manufacture of synthetic nitrogen fertilizers is highly energy intensive, and leads to
significant CO2 and N2O emissions.
 When applied to soils, synthetic fertilisers release nitrous oxide (N2O), a highly potent
GHG. N2O makes up 54% of the UK agricultural sector’s GHG emissions6.
 Use of synthetic fertilizer has also been found to cause stable soil organic matter to
convert to atmospheric CO2 emissions7.
New Zealand’s per capita N2O emissions from agricultural soils in 2010 came to 2.91 tons CO2‐
equivalent. Argentina’s came to 1.84 t/CO2e. However the Philippines’ N2O emissions from soils
came to 0.09 t/CO2e in 2010.
The meat industry is estimated to contribute 14.5% of the world’s total greenhouse gas
emissions8. Reduction in meat consumption leads to significant reduction in CH4, CO2 and N2O
emissions because:
 Production of feed (grains) for industrial livestock is a major driver of deforestation.
 Production of livestock feed is also a major contributor to N2O emissions from corn and
soy fields.
 Industrially‐produced meat is estimated to consume ten times as much arable land per
calorie of food as grains or vegetables, due to the low conversion rate of feed into meat
by livestock. Thus each calorie of meat has led to ten times as much N2O and CO2
emissions as a plant‐based food.
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 Enteric fermentation in the stomachs of livestock produces large amounts of the potent
GHG methane (CH4).
 Intensive livestock production leads to large amounts of slurry waste. Slurry stored in
large volumes or pools (as is inevitable with large‐scale production) leads to greater
conversion to CH4 and thus higher emissions.
In 2010 Australia’s per capita meat consumption was 117.6 kg. Brazilians ate on average 80.8 kg
of meat that year. However Malawians consumed only 5.1kg of meat per capita in 2010.
Comparative examples of developed and developing country emissions
from the agriculture sector
Country

Argentina
Australia
Brasil
Canada
Egypt
France
Gambia
Germany
Ghana
India
Indonesia
Ireland
Kenya
Malawi
New Zealand
Philippines
South Africa
Ukraine
United
Kingdom
United
Republic of
Tanzania
United States
Uruguay
Viet Nam

Non‐CO2 GHG
emissions
from
agriculture in
2010 (Mt CO2
eq)

Per capita
non‐CO2
emissions
from
agriculture
(tons CO2 eq)

145.4
96.5
644.1
69.2
35.1
102.7
0.9
60.3
8.7
732.3
246.8
18.3
26.3
12.8
37.1
44.0
34.1
27.2
46.2

Per capita
emissions
from
livestock
(tons CO2 eq)

Per capita
meat
consumption
(kg)

3.60
4.33
3.30
2.03
0.43
1.63
0.52
0.73
0.36
0.60
1.03
4.10
0.65
0.86
8.49
0.47
0.68
0.60
0.74

Per capita
N2O
emissions
from
agricultural
soils (tons
CO2 eq)
1.84
0.71
0.89
0.97
0.20
0.86
0.17
0.44
0.07
0.18
0.14
1.59
0.27
0.66
2.91
0.09
0.15
0.32
0.43

1.59
2.73
1.22
0.88
0.16
0.77
0.17
0.30
0.08
0.18
0.12
2.51
0.36
0.09
5.59
0.20
0.41
0.26
0.31

88.6
117.6
80.8
96.3
22.3
88.6
8.7
83.3
9.9
5.2
10.0
100.7
15.4
5.1
142.1
Not available
46.2
38.6
83.9

50.1

1.12

0.21

0.35

9.5

454.9
25.9
72.9

1.46
7.69
0.83

0.78
3.38
0.16

0.64
3.98
0.23

124.8
68.4
34.9
4
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b) ADAPTATION BENEFITS
Reduction of synthetic fertilizer use and implementation of agroecological production methods
also greatly improve agriculture’s chances of adapting to climate change.
 Increasing the organic matter present in soil significantly increases the water‐holding
capacity of soil, giving crops a greater chance to deal with a range of challenges from
drought to flooding.
 Reducing fertilizer use and using agroecological production methods to increase soil
health also reduces soil compaction and erosion, and thus improves crop performance,
particularly when under climate stress.
 Agroecological production methods that increase seed diversity in the hands of farmers,
while preserving and reviving the knowledge systems can ensure farmers’ ability to
save, breed, adapt, exchange and pass on crops. Agro‐ecological crop diversity ensures
that farmers can spread risk and increase resilience in the face of unseasonal and
unpredictable, weather, and emerging pests and diseases. Such approaches increase
farmers’ access to a wider range of germplasm and skills with which to breed and adapt
new varieties for changing climatic conditions.
Parties may wish to note that at the recent launch of the IPCC’s 5th Assessment Report, the
panel indicated that the “green revolution” model of agriculture, which uses chemical
fertilisers, pesticides and corporate‐owned seeds and requires large amounts of water, is likely
to fail in the face of temperature extremes and changing rainfall patterns.
IPCC chair Rajenda Pachauri commented that “It’s now becoming evident that the so‐called
‘green revolution” has probably reached a plateau9.” Pachauri went on to explain how the
green revolution is unlikely to benefit the hundreds of millions of farmers dependent on rain‐
fed agriculture in India, Africa and Latin America.
Michel Jarraud of the World Meteorological Organisation and one of the report’s lead authors
additionally commented that as a result of the green revolution “Global food production may
have increased but this has come at the expense of vulnerability… All the ingredients are there
for a new food crisis.”

MULTIPLE BENEFITS
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There are multiple benefits to these approaches, which can address yields, hunger,
development, gender equity, biodiversity and health.
 Beneficial mycorrhizal fungi and soil bacteria break down dead plant material and
convert this into nutrients, providing a spongy consistency to soil. These micro‐
organisms are essential for soil health and natural fertility, but are negatively impacted
by synthetic fertilizer application. Thus stopping fertilizer applications and rebuilding
organic matter through agroecological methods can allow natural soil fertility and soil
health to revive.
 Reducing synthetic fertiliser and pesticide use improves the health of the local
environment, farmers and consumers.
 Increased crop diversity associated with agroecological production methods can
improve nutrition for rural communities.
 Reduced meat consumption in industrialised countries can confer health benefits.
 Reduced use of the planet’s land and water resources for growing feed for consumers in
industrialised countries can free up land for feeding the world’s hungry and protecting
ecosystems such as forests.
Agroecological projects have shown an average crop yield increase of 80% in 57 developing
countries, with an average increase of 116% for all African projects. Recent projects conducted
in 20 African countries demonstrated a doubling of crop yields over a period of 3‐10 years10.
The UN Special Rapporteur on the Right to Food, Olivier de Schutter says that “To feed 9 billion
people in 2050, we urgently need to adopt the most efficient farming techniques available.
Today’s scientific evidence demonstrates that agroecological methods outperform the use of
chemical fertilisers in boosting food production where the hungry live – especially in
unfavourable environments.”11
A meta‐analysis of 184 observations from 94 studies has found that on average, organic farms
support 34% more plant, animal and insect species (“species richness”) than conventional
farms. “Organic methods could go some way towards halting loss of diversity in industrialised
nations,” says Sean Tuck of Oxford University’s Department of Plant Sciences, the lead author
of the study12.
Further studies show that when agroecological approaches are compared to modern high‐input
approaches, farmers earn a greater net income, due to the comparative yields and reduced
input costs13. It should thus be seriously considered as an approach to combat hunger in the
developing world.
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LESSONS LEARNED
Because of the range of activities and gases emitted, there are many different approaches for
mitigation in agriculture. One essential means of differentiating between approaches is with
regard to the permanence of emission reductions14. Mitigation may be:




Permanent. Approaches that provide permanent emissions reductions are those that
prevent emissions: reduction or elimination of synthetic fertilizer, reduction in number
of animals, practices that reduce methane emissions from rice production, avoidance of
land clearance.
Temporary. Approaches that provide temporary mitigation, and therefore risk reversals
and undermine mitigation, are those that sequester soil carbon through implementing
particular practices on cropland and grazing land, recovery of organic soils, and
restoration of degraded lands.

Soil carbon sequestration is not a reliable strategy for mitigation in agriculture, although much
hope has been placed on its potential, including by the IPCC. Scientific studies conducted since
the publication of AR4 strongly indicate that many of the recommended practices, such as
reduced tillage, do not in fact increase soil carbon content, but merely prevent more carbon
from escaping soils. Estimates provided so far for mitigation potential are far in excess of
feasibility, particularly when taking into consideration uncertainties associated with biological
processes.15
Increasing concentrations of soil carbon are complex undertakings that require increasing
inputs of carbon such as manure and compost. These practices must be maintained yearly. Any
change in practices can lead to reversal, as could an increase in average temperatures due to
global warming. Moreover, as precipitation patterns change, along with soil moisture profiles,
the sequestration potential for any given soil type or agricultural ecosystem will likely diminish.
For example, an increase in soil moisture will likely increase soil emissions of nitrous oxide and
methane, leading to an actual increase in greenhouse gas emissions from soils, rather than
sequestration.
Mitigation efforts in agriculture should focus on the main emissions from the sector. As noted
earlier, methane and nitrous oxide, rather than carbon dioxide, are the most important GHGs
emitted in the agriculture sector. Moreover, agriculture emissions of these non‐CO2 gases are
responsible for the bulk of the global emissions of these gases. Methane emissions from
agriculture account for 50% of total global methane emissions; nitrous oxide emissions from
agriculture account for 75% of the global total. Attention to mitigation of these gases in the
agriculture sector is urgent.
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