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[bookmark: _GoBack]We developed mobile applications that will guide coffee farmers’ activities and related production costs to help farmers increase profitability and resource use efficiency with the aim to use big data approaches to adjust parameters to socio-ecological conditions enabling constant learning among farmers. The collected data will be used to inversely calibrate parameters of an ecophysiological coffee model linked to future CCAFS climate data for climate change impact assessment and guidance in adaptation strategies.

Farming of perennial crops, such as coffee, is highly complex and requires sophisticated knowledge on interactive effects of weather, soil, management and crop development stage. Management activities do not only relate to current events but are highly dependent on past events, such as crop health last year. In order to convert coffee farming to a profitable business with efficient use of resources, farmers need decision aid which requires as little effort as possible. To respond to this issue, Tecnicafé has developed mobile apps of different levels of complexity tailored to the socio-economic conditions of the farmers. The apps guide decision making of agronomical activities and its financial costs, maximizing resource use-efficiency. At a minimum, farmers need to input farm characteristics and thereafter only flowering dates are required. Currently the app is calibrated to the experimental farm at the Coffee Innovation Park close to Popayan, Colombia, and big data will enable the fine-tuning to the differing socio-economic and agro-ecological conditions of the farmers in the area. The app also connects farmers to the market showing price and location options for fertilizers and other inputs, similar to booking.com for hotels. Within this project, the app will be connected to local weather data (IDEAM, Cenicafé) in real time, allowing increasingly detailed recommendations of agronomic management. This mobile app allows data collection that immediately provides benefits to the farmers through constant learning between farmers. Different versions of the apps are already developed, with a range between sophisticated apps with high data input requirement for farmers with high level of education to a simple app designed for farmers with minimum educational level and low data input requirement. Farmers with low education level will profit from the insights gained by the data collected from farmers using more sophisticated apps, thereby the latter farmers subsidize data flow to the former. Next to adjusting the parameters of the mobile applications to the heterogeneity of socio-ecological conditions, big data approaches will enable to identify patterns such as success and risk factors and contribute to narrowing the knowledge gap for sustainable coffee farming. On the other hand, the data are stored in the cloud and are used to inversely calibrate the parameters of an eco-physiological coffee model recently developed by ETH and CIAT. This model is connected to the CGIAR CCAFS future climate data allowing long-term impact assessment of climate change and evaluation of adaptation strategies such as genotype selection, irrigation, and shade tree management. This will allow for constant updated information on the most likely path towards successful adaptation to climate change. Creating transparency in farming activities that succeed to balance productivity and long term resource conservation differentiated among the heterogeneity of coffee farmers (i.e. differences in socio-economic and agro-ecological conditions) while enlightening the real cost of coffee production, allows to significantly contribute to sustainable coffee production and livelihoods.


Implementation plan: The apps as well as the ecophysiological coffee model have been recently developed. Some testing of app usability with a women’s coffee farmer association has already been done. Within the Big Data Challenge we aspire to train 1000 farmers for proper app use by extensionists of the Colombian Coffee Federation who are part of this project. This will likely require further improvements regarding adjustments of usability according to the needs of the farmers. Secondly, parallel to that, big data approaches will be developed that identify relationships among app parameters, management variables and climatic factors (e.g. degree days from flowering to harvest, water deficit required for more concentrated flowering, microclimate management through shade tree incorporation, etc.), enabling to fine-tune these parameters to socio-economic and environmental factors. Additionally, unexpected patterns indicating success and risk factors will be identified also leading to new hypotheses that will require careful testing by the scientific community.
The budget will therefore be used for (1) training farmers to use the apps and (2) setting up big data approaches that allow app parameter fine-tuning and identification of success and risk factors, and finally (3) the automation of the data stream from farmer app collection to the ecophysiological model. The third activity will enable visualization of most plausible climate change impacts with related uncertainties. In addition to the individual farmer’s recommendations through the mobile apps, recommendations and risk and success factors specific to agro-ecological zones are made publicly available. Based on this framework we can generate timely recommendations for coffee agronomical activities tailored to the socio-ecological needs. Long time projections of most likely climate change impacts will allow for higher level decision making in research and regional/local planning of adaptation strategies which can feed back to farmers decision making through the farmer apps. 

Next steps after pilot: If the pilot is successful, the growth in data will improve recommendations and climate change projections year after year. They will be used by the Colombian Coffee Federation to improve their extension service, guide research done by Cenicafé and long term planning and investment strategies. App use will be extended to all coffee growing regions of Colombia. Partners in other coffee growing countries will be able to take over the same approach as implemented in Colombia.
Furthermore, this pilot is used as a proof of concept that will catch the attention of the companies located at the end of the value chain to improve their investments into corporate social and environmental responsibility efforts by finding transparency in actual costs and resource use efficiency of the coffee produced by farmers and thereby finding hard evidence of truly fair prices to be paid to farmers. We are already reaching out to such companies. The Spanish roasting company Supracafé has already guaranteed support and other companies have showed high interest.
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