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Climate change has already affected food security
• In many lower latitude regions, yields of some crops (e.g.
maize and wheat) have declined, while in many higherlatitude regions yields of some crops (e.g. sugar beet) have
increased over recent decades
• Climate change has reduced animal growth rates and
productivity in pastoral systems in Africa
• There is robust evidence that agricultural pests and
diseases have already responded to climate changes,
resulting in both increases and decreases of infestations
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Risks to food supply stability as a result of climate change
The stability of food supply is projected to decrease as the
magnitude and frequency of extreme weather events that
disrupt food chains increases
Increased atmospheric CO2 levels can also lower the
nutritional quality of crops

Median economic models project a 1-23 % increase in food
prices due to climate change by 2050 leading to increased
risks of food insecurity
The most vulnerable people will be more severely affected
Increased warming may amplify migration both within
countries and across borders
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Significant mitigation potential for response options
in the global food system
Emissions from the global food system are estimated to be
21-37% of total net anthropogenic GHG emissions
Response options across the entire food system, from
production to consumption, including food losses and wastes,
can be deployed and scaled up to support adaptation and
mitigation
A number of agricultural response options (e.g. soil carbon
sequestration and agroforestry) deliver co-benefits across
land-based challenges
The total technical mitigation potential from crop and
livestock activities and agroforestry is estimated to be
between 2.3 and 9.6 Gt CO2e per year by 2050

Land is subjected to interlinked challenges (1/2)
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Land is subjected to interlinked challenges (2/2)
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Potential global contribution of response options to mitigation,
adaptation, combating desertification and land degradation, and
enhancing food security
Example from Response options based on land management
INCREASED SOIL ORGANIC CARBON CONTENT
Increased soil
organic carbon
content
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Land management responses and their global impacts on land based challenges
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Across countries, the greater the number of land challenges, the fewer the responses
with only co-benefits and the lower the human development index (HDI)
Number of challenges

Human Development Index

Number of responses delivering co-benefits to all challenges

Correlation
Challenges
Responses

Challenges Responses
-0,57***
-

HDI
-0,45***
0,04 (NS)
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Potential deployment area of land management responses
with only co-benefits, or with some tradeoffs, for local challenges
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Agroforestry
Improved grazing land management
Improved livestock management
Integrated water management
Increased food productivity
Improved cropland management
Reduced grassland conversion to cropland
Reduced deforestation and degradation
Reforestation and forest restoration
Improved forest management
Increased soil organic carbon content
Fire management
Restoration and reduced conversion of coastal wetlands

Zero or weak
Croplands
Rangelands
Villages
Semi nat. forests
Wild forests & sparse trees
Dense settlements
Wetlands & organic soils
Coastal wetlands
Negative tradeoffs

Restoration and reduced conversion of peatlands
Bioenergy and BECCS
-100

-50

Some tradeoffs
Only co-benefits
Potential deployment
(% global ice-free land area)
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Combating desertification and land degradation:
co-benefits for the climate

The fight against land degradation has immediate and longterm co-benefits for adaptation and mitigation (high
confidence)
Many activities to combat desertification can contribute to
climate change adaptation and reduce biodiversity loss with
positive spin-offs for sustainable development
Avoiding, limiting and reversing desertification would
improve soil fertility, increase carbon storage in soils and
biomass, while promoting agricultural productivity and food
security (high confidence)
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Some answers are not appropriate to all local challenges

Large-scale deployment of mitigation options such as bioenergy
and afforestation would have negative impacts on food security,
biodiversity and land degradation:
- From 0.1 to 1 million km2 in scenarios with high population
and low environmental policies (SSP3)
- From 1 to 4 million km2 in low population scenarios and strong
environmental policies (SSP1)
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Value chain and risk management response options
Mitigation

13

Adaptation

Desertification Land
degradation

Food security
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Food
Food losses and waste contribute to 8-10% of anthropogenic
GHG emissions. 25 to 30% of food production is lost or wasted
(average confidence). A reduction of these losses and wastes
could release millions of km2 of land by 2050
Diversification of diets (more fruits, vegetables, protein crops
and nuts) and production systems (integrated systems,
diversified rotations, genetic diversity, resilient and lowemission livestock) supports climate change adaptation and
'mitigation

By 2050, food transitions towards healthy diets could release
millions of km2 of land with co-benefits for the environment
and health and bring about an emission reduction of between
0.7 and 8.0 Gt CO2eq
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Risks to humans and ecosystems of changes in land based processes
as a result of climate change
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Pathways linking socioeconomic development,
mitigation responses and land
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Delaying climate change mitigation and adaptation measures in all sectors
will have increasingly negative effects on land and reduce the prospects for
sustainable development
Late action in all sectors can reduce the potential of all these options
in most parts of the world and limit their effectiveness (high
confidence) - could also have irreversible impacts on some
ecosystems
Rapid action on climate change mitigation and adaptation, aligned
with sustainable land management and sustainable development,
will reduce the risks to millions of people from climate extremes,
desertification, land degradation and climate change. food insecurity
and livelihoods (high confidence)
Postponing GHG emission reductions from all sectors leads to ever
greater economic impacts for many countries in many parts of the
world (high confidence)
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FOR MORE INFORMATION:
Website: http://ipcc.ch
IPCC Secretariat: ipcc-sec@wmo.int
IPCC Press Office: ipcc-media@wmo.int
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