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Bridge the digital divide by combining a smartphone-based technology with a unique human resource that can bring data-driven communication with experts to digitally illiterate smallholders.
The technology embedded in modern smartphones can enable farmers to collect and share data with experts who can then target their recommendations to the precise needs of the farmer, providing a potential breakthrough in agricultural extension. Attempts to utilize this potential confront two persistent challenges: (1) Only a relatively small portion of the smallholder population possess the smartphone devices and digital literacy to take advantage of this potential. (2) Smallholders are unlikely to have sufficient trust in advice received from experts with whom they have not had prolonged, personal face-to-face interaction, especially when it contradicts that received from traditional sources or old habits.
The NITSAN solution combines an ICT-based, data-driven communication platform between farmers and experts with a unique “human component”: a network of hundreds of digitally literate, motivated young smallholder farmers that have strong personal relationships with both experts and other smallholders in their local communities, and can thus form a bridge between these two disconnected groups. These farmers log economic and biophysical data from both their own and neighbors’ farms using dedicated applications on their smartphones and low-cost sensors. They communicate queries to experts with whom they have strong personal ties on behalf of themselves and their neighbors, and share the answers.   
The model has a compelling economic appeal. It utilizes the graduates of an existing, self-financing year-long agricultural internship program that annually immerses thousands farmers in modern Israeli horticultural and livestock farms. Our evaluation proves that graduates become familiar with modern agricultural technologies and develop a business like attitude to agriculture during their internship in Israel; They possess new generation smartphones and are highly digitally literate; And during their internship, they develop personal relationship of trust with their host experts. This makes them uniquely suited to this role. While in Israel, they will be intensively trained in operating the NITSAN application. The graduates’ own tremendous eagerness to receive guidance, alongside modest incentives, ensure they engage others in their communities. A pilot recently conducted in Nepal has proven this, when 20 recent graduates logged data on themselves and 24 neighbors into the system and submitted 89 queries to experts (including 26 queries from neighbors) in only two weeks.
NITSAN will generate a dynamic eco-biophysical database that under conservative assumptions can encompass hundreds of communities per year in developing countries. Data on farm characteristics, farmer practices, biophysical, supply chain and market conditions will be voluntarily collected from farmers, secondary sources and local ag-businesses to: (1) allow experts to form customized precise advise to farmers; (2) push automatic notifications of recommended, targeted practices at appropriate times in the cropping calendar, and to alert experts of emerging threats, such as pest outbreaks. Rather than being a static solution, NITSAN is a dynamic platform that can help additional data driven farming approaches to realize their full potential and reach greater numbers of smallholders than would otherwise be possible. 
We will pilot the NITSAN system in Nepal, where we are already monitoring and working with graduates returning from Israel, and where we enjoy a strong collaboration with the implementers of the Israeli training program: Kathmandu university, the Israeli embassy, several Israeli training centers and the largest cooperative rural bank in Nepal (Sana Kissan Bank). All of these partners are eager to find ways to monitor graduates and provide them with guidance that can help implement what they have learnt in Israel upon their return to Nepal. In particular, two of the training centers are interested in setting up support call centers that will be designed in harmony with the NITSAN platform. 
Building on the simple design used in our first pilot (that covered 20 graduates), we will design and develop a complete, mature and easy to use smartphone based application for communication between farmers and experts, and a supporting back-end data system (USD 30,000). We will train around 100 farmers from the current cohort of Nepali smallholders training in Israel in the use of the system – including the app and low cost biophysical sensors (USD 30,000) - and the business model. Training is anticipated to last 1-2 months.
Upon their return to Nepal, these farmers will be expected to register neighbors (about 10 per graduate), and continually log data from their farms. Receiving expert support will be made conditional on doing so, and modest financial incentives will also be deployed to that end (USD 10,000). The pilot will be designed as a randomized control trial in order to rigorously measure impacts on both graduates and their communities (M&E costs anticipated at USD 30,000), and will last through a single agricultural season (Rabi season). In the course of the pilot, we will collect data on farming activities (crop choice, timing and type of irrigation, fertilizers, pesticides and other inputs applied by the farmer) and productivity. We will also collect biophysical data collected by low cost sensors operated by graduates (weather, soil moisture, nitrogen and pesticide concentrations in soils, water and plants). The expected sample will consist of 1,000 farms. Experts engaged by the Israeli training centers will respond to farmers’ queries through the app and through calls made to call centers. The NITSAN platform will provide these experts with an easy to use interface through which they can use farmer-specific data (collected as described above) to provide customized answers through the app. We will also invite small agricultural businesses operating in the study area to use the system to update availability of inputs and technologies in their stores. When experts recommend the use of certain inputs to farmers (e.g. a pesticide) the system will notify farmers of the availability of the products in vendors in the area.
The test of the NITSAN system will be in the extent and “depth” of data collected by the graduates and the communication between them and experts. Success – i.e. intensive engagement of the NITSAN system by farmers - will lead to a next phase in which we will test the viability and sustainability of the business model through pricing the use of the system for both farmers and agricultural businesses. It will also involve an expansion to the thousands of graduates of the program who are already back in Nepal. 
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