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Background

➢ About 28% (1 billion) people work in agricultural sector 
globally

➢ Over 570 million farms are used for agricultural 
production (most of them are small and family-run) 

➢ About 12% of world’s agricultural land is small farms of 
less than 2 ha

➢ About 75% of the world’s agricultural land are family 
operated

Lowder et al., 2016



IPCC Special Report, 2014







Agriculture and climate change

➢ About 23% of global human-caused greenhouse gas 

emissions come from agriculture, forestry and other 

land uses

➢ Agriculture is the second largest employer of the global 

population after services, employing about 24% of 

employment

➢ Significant contributor for GHG emissions, but also 

provides opportunities for mitigation 
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Moore et al., 2021



Consequences

• Changes in crop yield

• Smallholder poor farmers in the resource poor areas 

are the most vulnerable to food insecurity

• Lack of efficient/sufficient resources to cope with

• Increased production costs for adaptation, causing 

increasing food prices – for consumers

• Some areas could gain from warm temperature – polar 

regions, thawing permafrost 

– May not be a good signal

– Add to more complex challenges in the north

Short-term fixes may create long-term problems



Opportunity for innovation 

• Climate smart crop varieties



Opportunity for innovation 

• Climate smart farming

– Conservation agriculture

• Zero/minimum tillage 
technology

• Crop diversification

• Stover retention

– Mechanical transplanted 

rice

– Mini-tillers



Opportunity for innovation 

Gartaula et al., 2020



Opportunity for innovation 

https://csa.guide/csa/what-is-climate-smart-agriculture



Opportunity for innovation 

CCFS-CIMMYT, CSVs in Haryana, India

https://www.youtube.com/watch?v=aFG0iaMRl6Q
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