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Africa is Adopting Climate 
Smart Agriculture Practices 
The Food and Agriculture Organization (FAO) of the 
United Nations coined the term Climate Smart Agriculture 
(CSA) in 2009 and defines it as agriculture that reduces 
greenhouse gas emissions (GHGs) and increases 
agricultural adaptation and productivity for national 
food security and development goals (FAO 2010).  Since 
then, many countries have adopted CSA approaches 
to national food security and climate resilience policies. 
For example, the Tanzania Ministry of Agriculture, 
Food Security and Cooperatives (MAFC) adopted 
the FAO definition of CSA to develop the Agriculture 
Climate Resilience Plan (ACRP) 2014-2019.  The ACRP 
addresses increasing economic, social and climatic 
impacts accelerated by climate change, and invokes 
CSA as a central approach to increasing yield and 
mitigating economic shocks at the smallholder farm level 
(ACRP 2014). Similarly, African policy bodies, such as the 
East African Community (EAC), through its Programme 
on Climate Change Adaptation and Mitigation, and the 
NEPAD Agency of the African Union (AU), through the 
Africa Climate Smart Agriculture Alliance (ACSAA), have 
also adopted the FAO definition of CSA. The ACSAA 
has set a target for uptake of CSA by 6 million African 
smallholder farmers by 2021. 

Climate Smart Agriculture 
Requires Evidence-based 
Standards
CSA as defined by FAO does not detail specific 
procedures or data needed for implementation, but does 
point to the following general focal areas: climate change 
mitigation, vegetation cover and soil fertility, knowledge 
sharing, early warning systems, pro-poor crops, water 
management systems and new farming methods and 
crops (FAO 2010).  Given this lack of detail, how can 
African entities participating in CSA practices ensure 
that their data collection, monitoring and management 
protocols are compatible for sharing and collaboration 
with other CSA participants?  

In order to operationalize CSA, governments, NGOs 
and research bodies need to develop “a comprehensive 
evidence framework, capacity and vulnerability mapping 
tool and a web-based knowledge sharing platform” 
(ACSAA 2015). The Tanzania ACRP recognizes great 
potential for collaboration among African countries 
in developing these evidence-based CSA standards, 
i.e., guidelines on implementation of practices and 
technologies. Developing and implementing guidelines 
that apply to specific agroecological or livelihood 
zones, requires systematic data collection and analysis 
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for a range of parameters, such as precipitation and 
temperature, land and water management strategies and 
land tenure (ACRP 2014).  

The ACRP has identified a specific set of six practices 
and corresponding interventions, beyond the general 
FAO CSA guidelines, that are important to stakeholders 
in Tanzania. These practices include conservation 
agriculture, soil and water conservation, resilient 
crop varieties, cropland management, soil fertility 
management and agro-forestry (ACRP 2013). Now, 
MAFC needs to develop a comprehensive program 
that targets interventions to vulnerable areas where 
the climatic and environmental risks are greatest. This 
process starts by delineating differences among agro-
ecological zones. This can include identifying areas 
with different climate, landforms, soil and land cover. 
MAFC then needs to determine what data are available 
to measure the benefits of particular site specific 
interventions across different crops and agroecological 
or livelihood zones. The results of these measurements 
and analyses can be used to establish CSA standards. 
They also can be made available via the Internet so that 
other national or regional CSA programs can use and 
build upon the MAFC knowledge base and experience. 

How Vital Signs Contributes 
to Evidence-based CSA 
Standards  
Vital Signs is a system to generate data on agriculture, 
ecosystem services and human well-being. It enables 
managers and farmers to make better decisions in support 

of sustainable agricultural production. The Vital Signs 
protocols collect data at all scales that are relevant for 
agricultural decisions, from a plot, to a farm, a landscape 
and regional to national scales. Data are made compatible 
in scale so that, for example, one standard deviation in 
crop cover speaks to one standard deviation in soil health. 

To create national baselines, against which future changes 
can be measured, Vital Signs has synthesized existing 
data for Tanzania and some other African countries, 
into a set of interactive online atlases (e.g., Tanzania.
vitalsigns.org/atlas) on agriculture, ecosystem services 
and human well-being. Without requiring any specialized 
technical expertise, these atlases enable users to layer 
many different data types, such as climate variability, 
land degradation, crop yield and biodiversity, to see 
different agroecological zones, plan land use decisions, 
and to identify areas at risk from land degradation or 
climate change. In addition, for those who want it, the 
atlas provides access to underlying data from many 
different sources, creating an efficient, ‘one stop shop’ 
for data. 

Building on this baseline, ongoing Vital Signs data 
collection includes household surveys; biophysical 
measurements in the field, such as soil health and above-
and below-ground carbon stocks; data from automated 
sensors, e.g., climate and water flow; and both moderate 
and high-resolution remote sensing. 

Vital Signs metrics already correspond to the ACRP’s 
CSA interventions. For example, one of the actions 
outlined in the ACRP is to define CSA interventions for 
six key practices: conservation agriculture, soil and 
water conservation, resilient crop varieties, cropland 
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management, soil fertility management and agro-forestry 
(ACRP 2014). Table 1 shows which specific Vital Signs 
metrics and indicators are most relevant to the ACRP’s 
CSA practices and interventions. 

Vital Signs indices and metrics are comprehensive but 
not exhaustive. While Vital Signs does not have explicit 
standards with which to measure, for example, the 
ACRP’s CSA ‘mulching’ intervention for soil and water 
conservation, it can help identify additional metrics 
needed or evaluate feasibly measurable interventions 
(MAFC 2014). MAFC and Vital Signs are working to 
define which data are required to establish standards 
for each specific intervention and will use the Vital 
Signs data and analytics to gain insights at appropriate 
spatial and temporal scales for decision-making. The 
decision support tools that Vital Signs is developing will 
enable governments, extension agencies and farmers to 
identify, for a particular crop and various soil and climatic 
conditions, which combination of interventions is most 
effective in buffering yields from climate variability. 
These data and analyses could be used to improve 
risk assessments and design of risk management 
instruments, e.g., through African Risk Capacity, an 
agency of the AU, and its affiliated African Risk Capacity 
Insurance Company Ltd.

Despite evidence of the importance of extension 
services for buffering agricultural production to climate 
variability and shocks (Box 1), across Tanzania, per 
district, only 1.5 to 17 percent of farmers have access 
to extension services. If Tanzania and other African 
countries are going to scale up CSA practices and 
increase agricultural, environmental, social and economic 

resilience, greater investments are needed to modernize 
and transform agricultural extension services. Radio and 
mobile phone applications, including SMS and social 
networking, can provide farmers with new knowledge and 
better management tools by connecting them to global 
databases and analytical systems, promoting farmer-to-
farmer learning and raising awareness. 

60%

24%

vitAl SigNS iNSightS ProMote reSilieNt 
croP yielD AND fooD Security

Vital Signs can already demonstrate its value for decision making in the 
context of CSA. For example, analysis of Vital Signs and other data for 
Tanzania show that: 
–––––––––––––––––––––––––––––––––––––––––––––––––––––––

In Drought Years:  
Farmers with Access to Extension Services have 

                       percent higher maize yields. 

–––––––––––––––––––––––––––––––––––––––––––––––––––––––
In Wetter Years:  

Farmers with Access to Extension Services have

                       percent higher maize yields. 

Vital Signs data also can be used to determine which interventions 
or combination of interventions will minimize the risk that farming 
households become food insecure during drought years.

BoX 1
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Vital Signs data can feed into the process of modernizing 
agricultural extension services, e.g., through the Land-
Potential Knowledge System (LandPKS) (landpotential.
org/landpks), a mobile phone application that will 
help farmers and pastoralists understand which land 
management practices are likely to be sustainable for all 
ecosystem services for “unique and constantly changing 
soil and climate conditions.”   

Conclusion
Farmers, African governments, the private sector and 
regional bodies, such as the EAC and the AU, need 
better data, better analytical methods and better risk 
management approaches to guide CSA policies and 
practices, and ensure healthy livelihoods, farming systems 
and ecosystems. The Vital Signs system is relevant to 
national, regional and international policy frameworks. 
In Tanzania, a Vital Signs and MAFC partnership is 
lending clarity to the CSA implementation strategy, 
providing evidence-based standards for interventions 
across a range of agricultural practices, agroecological 
and livelihood zones. CSA, however, has effects beyond 
food security, sustainable agriculture, climate change 
adaptation and mitigating GHG. The CSA policies of 
Tanzania, the EAC and the AU are relevant to the future 
of African social, economic and environmental security. 
These challenges are not specific to Africa alone.  In fact, 
Tanzania’s National Climate Change Strategy was drafted 
under the auspices of the United Nations Framework 
Convention on Climate Change (UNFCCC) in order to 
participate in global efforts to mitigate climate change. 

Many more countries have developed similar policies 
and practices. Thus, numerous countries are poised to 
benefit from adopting the Vital Signs system, and there 
is great potential to strengthen the relevance of the data 
and broaden the data sharing capacity.    
_______________________________________________

Acronyms
(AU)  African Union 
(ACRP)  Agriculture Climate Resilience Plan 
(CSA)  Climate Smart Agriculture 
(ACSAA)  Africa Climate Smart Agriculture Alliance 
(EAC)  East African Community 
(MAFC)  The Ministry of Agriculture Food Security and Cooperatives 
(Land PKS) Land Potential Knowledge System 
(GHG)  Green House Gas Emissions 
(UNFCCC)  United Nations Framework Convention on Climate Change
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Practice

tABle 1: relevANce of vitAl SigNS 
MetricS to cSA PrActiceS

Resilient crop varieties 

Making crop yield and 
food security resilient 
to climate variability 
and shocks

Soil and water 
conservation 

Conservation 
agriculture 

Cropland management 

Soil fertility 
management 

Agro-forestry 

 

Greenhouse gas 
emissions 

•	 Pest and disease resistant 
varieties 

•	 High yielding varieties 
•	 Heat tolerant varieties   

•	 Extension information 
•	 Weather forecasts 
•	 Improved seeds 
•	 Diversification of crops 
•	 Integrated soil management 
•	 Tree planting          

•	 Crop residues management 
•	 Rainwater harvesting 
•	 Pit and trench farming      

•	 Minimum tillage 
•	 Crop rotation 
•	 Cover crops    

•	 Crop rotation 
•	 Integrated pest management 
•	 Reduced tillage       

•	 Soil fertility evaluation 
•	 Organic and inorganic fertilizer 
•	 Integrated nutrient management 
•	 Water conservation  

 
 
 
 

•	 Land and catchment reclamation 
•	 Alley cropping 
•	 Windbreaks 
•	 River and stream protection    

•	 Evaluation of GHG balances 
•	 Rangeland management 
•	 Increased fertilizer use efficiency 

•	 Crop types and varieties 
•	 Crop area planted 
•	 Crop area harvested 
•	 Crop yields   

•	 Daily precipitation 
•	 Max & min daily temperature 
•	 Soil carbon in topsoil 
•	 Crop type 
•	 Crop yield 
•	 Crop diversity 
•	 Above ground carbon stocks 
•	 Kg of food consumed per capita from 

production and purchase 
•	 Food access 
•	 Number of months without sufficient food  

•	 Soil loss/erosion 
•	 Soil erosion control measures 
•	 Crop fraction remaining after harvest 
•	 Management of crop residues 
•	 Rain water harvesting types   

•	 Length of fallow season 
•	 Fallow crop type 
•	 Area and type of legume 
•	 Management of crop residue   

•	 Intercropping by crop type 
•	 Irrigation and type 
•	 Length of fallow season 
•	 Tillage and weeding regimes 
•	 Pesticide and herbicide use – type and 

quantity   

•	 Nutrient balance (N, P, K & S) 
•	 Soil exchangeable P, Ca, K, Al, S & PH 
•	 Fertilizer type (organic/inorganic) 
•	 Fertilizer amount by type 
•	 Sources of fertilizers by type 
•	 Soil organic carbon (C) in topsoil 
•	 Management of crop residue   

•	 Area and type of legume 
•	 Annual woody biomass production 
•	 Permanent crops and fruit trees 
•	 Length of fallow season 
•	 Fallow crop type   

•	 Livestock density 
•	 Area planted to rice 
•	 Area and type of legumes 
•	 Use of N fertilizer 
•	 Aboveground woody biomass 
•	 Above and belowground C 
•	 Burned area

types of intervention vital Signs Metrics
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