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South Asia has Unparallel Challenges

• Densely populated region with 1.7 billion 
people, by 2050, the number is expected to 
rise to 2.4 billion

• A global ‘hotspot’ for contemporary and future 
climate vulnerability

• 3-5 times higher pressure on natural resources

• Need more nutritious food from less and 
moreover degraded natural resources and 
higher climatic variability

• Smallholder’s dominance: 450 million 
smallholder farmers of Asia produce 80% of 
food consumed in region 

Source: Talukder et al (2021)



• Agriculture’s contribution to the SDGs requires climate-smart, regenerative 
and profitable technological and institutional innovations

• Attention on CA as a ‘sustainable intensification’ strategy

• Lack of evidence-based consensus on the merits of CA prevails in 
smallholder farming in South Asia 

• A meta-analysis using 9,686 paired site-year comparisons representing 
different indicators of cropping-system performance when Conservation 
Agriculture component practices are implemented either separately or in 
tandem

Conservation Agriculture in Smallholder Systems of 
South Asia 



• Meta-analysis was done in 
two stages. 

• Stage-1: Conventional 
(‘control’) and CA practices 
were compared 

• Stage-2: CA was further 
classified into three sublevels 
(CA1, CA2 and CA3) and 
compared with the ‘control’

Methods 

Source: Jat et al (2020)



Overall Performance of CA in South Asia

Jat et al (2020) Nature Sustainability, 3:  336–343



CA Response to Cropping Systems 

Jat et al (2020) Nature Sustainability, 3:  336–343



Comparison (% change over control) of grain yield, PEY, 
water use efficiency and net economic return among 
different CA practices under major cropping systems

Jat et al (2020) Nature Sustainability, 3:  336–343



Effect of soil texture on the performance of CA: 
Grain yield and Water Use Efficiency

Jat et al (2020) Nature Sustainability, 3:  336–343
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Tangible Benefits of CA in South Asian 
Smallholder Systems

5-12% System Yield  
(increased)

20-27% Profitability 
(increased)10-30 % in WUE 

(increased)

46-62% Energy (saving)

26-44% Labor (saving)
12-33% reduction in 

GWP



• More-favourable responses 
on loamy soils and in 
maize-wheat systems. 

• Results suggest that there are 
opportunities to maximize 
expected benefits

• Policymakers and 
development practitioners 
should continue to be 
appraised of the potential of 
CA for contributing to the 
SDGs in South Asia



Major Barriers to Adoption 

• Crops and commodity focus: lack of system approaches  

• Production focus: lack of multi-criteria analysis

• Theory of change at sub-national, national and regional level is missing 

• Knowledge and capacity gaps

• Silver bullet: what I say is good and what you say is not 

• One Size Fits all based investments: lack of science evidence based targeting and 
investments (Policy)

• Social and behavioural science communication: apprehensions/perceived risks v/s 
reality check?

• Common neutral platform for learning, capacity (collective wisdom & action)

• Our analysis contributes to addressing some of these barriers   



Thank you for your time and attention 


