
Basics of data-driven Climate
Smart Agriculture - part 1

Climate Smart Agriculture (CSA)



What is CSA

• Climate-Smart Agriculture (CSA) is an approach to help steer agricultural systems to 
function and respond effectively to climate changes through 3 principles [1][2]

• Food security
• Adaptation
• Mitigation



CSA context

Farm
Landscape

Regional/National/Global Markets

CSA paradigms can be 
tuned to different spatial 
contexts



Why adopt CSA – at farm level

• Like any business – farms need to change/adapt with 
changing circumstances

• Circumstances such as – climate, policies, markets

• With growing understanding of ecosystem functions 
– necessary to recalibrate the driving strategy 
behind operations

• Mounting evidence of short-term optimizations 
assuming contant climate is detrimental – increasing 
emphasis on calibrating on long-term effects of 
operations and increasing productivity through soil 
resilience. 



CSA Elements

Different elements of climate-smart agricultural systems include: 

• Management of farms, crops, livestock, aquaculture and capture fisheries to balance 
near-term food security and livelihoods needs with priorities for adaptation and 
mitigation.

• Ecosystem and landscape management to conserve ecosystem services that are 
important for food security, agricultural development, adaptation and mitigation.

• Services for farmers and land managers to enable better management of climate 
risks/impacts and mitigation actions.

• Changes in the wider food system including demand-side measures and value chain 
interventions that enhance the benefits of CSA. 



Regenerative agriculture/Carbon farming

• The practice can be positioned within a wider movement of ecological, or stable 
methods of food production (e.g., organic, biodynamic) and was popularized in the early 
1980’s by Robert Rodale [3] 

• Overlaps with many more established agricultural practices, including conservation 
agriculture and agroecology, the terminology of “regenerative agriculture” (RA) has 
gained traction in more recent times. The definition of RA, however, remains subjective

• Most common to “to improve soil health,” while the most common process was to “use 
no or low external inputs; maximize on-farm inputs”



BSAG definition



Methodology – summary [4]



Exercise: 

For greater details on aspects of 
regenerative farming consider 
completing the RA course offered at 
the BSAG website

https://courses.bsag.fi/en/

https://courses.bsag.fi/en/


From CSA to RA 

On-farm 
decisions

CSA Goals

Regenarative Agriculture principles

Vision

Strategy

Goals

Context

Crop diversity ↗ Soil cover

Soil disturbance ↘ 

Living roots Integrated livestock

Food security

Mitigation

Adaptation

1. Expand evidence base

5. Implementing 
practices in the field 

4. Enhancing financing 
options

2. Support enabling 
policy frameworks

3. Strengthening national 
& local institutions



Summary

• CSA practices can assist farmers in:
• Sustainably increasing their productivity and incomes;
• Adapting and building resilience to climate change; and
• Reducing and/or removing greenhouse gas emissions.

• CSA is only effective if the practices and technologies chosen are suited to the local situation.

• Unsustainable farming practices damage the natural resource base (e.g. water pollution, soil 
degradation) affecting future yields.

• CSA offers solutions at multiple levels e.g. farm, landscape, policy.

• Different CSA practices address different climate-related challenges. For example, farmers’ 
lacking access to information to improve their decision making may require a 
weather/knowledge smart CSA intervention.



What does it mean to…

• The farmer – understand the specific context and build strategy and goals

• The researcher – understand the evidence necessary to build protocols

• The administrator – access data evidence and balance competing interests to optimize 
policy 

Data plays a vital role in fulfilling each of the above actor's roles
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