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Using big data to develop a smart-feeding mobile APP for collecting even bigger data on cattle productivity 
We propose to develop a new mobile application (smart-feeding) based on algorithms that will be developed using huge volumes of available data on feed composition, soil properties and climate. This new application (APP) will give farmers information regarding the potential productivity of their cattle production systems following pasture changes and, simultaneously, generate big data on key parameters needed to analyze differences in cattle productivity and estimate enteric methane and soil nitrous oxide emissions from cattle production systems.  
Currently, there is no APP that can, concurrently, estimate cattle production, enteric methane and soil nitrous oxide emissions. This is despite the fact that the cattle ranching sector significantly contributes to the economies of developing countries and is a major source of anthropogenic greenhouse gas emissions. Moreover, there are sufficient volumes of data and modelling capacity to develop algorithms for such an APP.
The incentive for cattle farmers to use the APP will be that, in exchange, they will get recommendations on the productivity potential of different feed options. The APP will help us gather spatially explicit big data on location, soil type, pasture type and area, cattle numbers, milk yields and average weight. Data gathered using the APP will then among other uses be used to map cattle productivity and greenhouse gas emissions. Furthermore, the gathered data can be used to gain insights on best strategies for increasing cattle productivity and reduce greenhouse gas emissions, under different contexts.
Conventionally, the mitigation potential of feed has been evaluated using long and costly experiments. Combining the power of existing huge quantities of data with process-based models (RUMINANT and DNDC) and the resultant APP represents an inexpensive and rapid way of gathering big data. In our view, the challenge of increasing cattle productivity and reducing greenhouse gas emissions by 20-30% (Colombia’s target emission reductions) is a puzzle which is solvable using current feed and innovative feed combinations. The answer on knowing how to achieve this ambitious goal probably lies in available, yet, under-utilized data and tools.

How will you pilot it?
We will use existing databases at several national and international institutions which include data on the type and composition of forages collected from different locations in Colombia, and, in some cases, associated animal productivity data. Data on commercial feed, agricultural and industrial by-product composition will also be compiled using information from commercial suppliers, research projects, student theses, etc. Feed composition data will be used to run the RUMINANT model (a digestion and metabolism model for ruminants) and generate site-specific data on cattle productivity, milk production, methane emissions and urine nitrogen. The RUMINANT model was validated by CIAT and partners, and further validation will be done using available productivity, intake and methane emission data. For each feed option, urine and fecal nitrogen values generated by the RUMINANT model will be combined with existing soil and climate databases for each site to run the DeNitrification-DeComposition (DNDC) model, which has been validated for the tropics, to generate data on nitrous oxide emissions from urine and feces deposited on grazed pastures. 
RUMINANT modelling will be conducted at CIAT with support from CSIRO-Australia. The soil database at Instituto Geográfico Agustín Codazzi (IGAC) and climate database at CIAT will be used to run the DNDC model with the support of DNDC Applications, Research and Training, LLC-USA. The partnership with model developers (CSIRO-Australia and DNDC Applications, Research and Training, LLC), who have the model source codes, will further increase our chances of success in modelling. Algorithms for the new APP will be developed using existing primary and modelled data. 
A prototype of the APP, which will have an interface that enables easy collection of data on pasture location, pasture type, pasture area, average cattle weight, number of cattle, average cattle age, average milk yields, soil type and climatic season will be piloted. The pilot will be conducted with Colombian cattle farmers that are already working with CIAT and its partners (i.e., Fundación Centro para la Investigación en Sistemas Sostenibles de Producción Agropecuaria (CIPAV), La Corporación Colombiana de Investigación Agropecuaria (CORPOICA) and Universidad Nacional de Colombia Sede en Medellín (UNAL)). We will work closely with a statistician to ensure that we use powerful statistical tools to analyze the spatially explicit APP-collected data, in combination with long-term climate data, to gain new insights.
The budget will cover:
1. All-partner planning workshop (2 day 15-people workshop - month 1) – USD 10,000
2. Data compilation and analysis (3 people, months 1-3)– USD 20,000
3. Modelling support (2 people months 4-6) – USD 15,000
4. APP development, piloting and reporting costs (several people and travelling costs, months 6-12) – USD 41,700  
5. CIAT institutional costs USD 13,300
[bookmark: _GoBack]By testing the prototype APP, we will be able to generate a huge dataset on animal productivity, the environmental impacts of existing feed options and promising feed combinations (including commercial feed). New insights obtained from these data will inform the cattle farmer community on the productivity potential of different feed options, under different contexts. In addition, generated data will be useful for informing sub-national and national emission reduction strategies. We envisage that, at national level, this APP will be useful for enabling fast data collection and analysis by the Colombian livestock producers association (FEDEGAN) and the Colombian government ministries of Agriculture and Rural (MADR) and Environment (MADS). If the pilot is successful, a similar exercise will be conducted using even bigger data from tropical countries that are major cattle producers. 
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