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Systems analysis for crop breeding and healthy seed systems
The drivers of food systems are the availability of improved crop varieties and healthy seed – these make it possible for farmers to profitably respond to consumer demand for quality food.  Progress in global data availability and analytical platforms now makes it possible to evaluate these global system components to identify opportunities for improving them in real-time.
We are developing a systems analysis platform to integrate data sources to identify opportunities to improve global crop breeding systems and implement healthy seed systems.  This project integrates across three of the Big Data Challenge categories: 
Disrupting impact assessment: Our platform offers a new approach to ex ante and ex post impact assessment, by integrating across multiple food system components in scenario analyses and uncertainty quantification.
Monitoring pests and diseases: Understanding seed systems and postharvest networks supports monitoring of the spread of pests and diseases, as in Hernandez Nopsa et al. (2017; available at garrettlab.com/pubs). 
[bookmark: _GoBack]Revealing food systems: Our analyses offer input for policy makers making decisions about priorities for investments to improve food systems.
The project will provide new scientific discoveries through development of a novel integration of data science, biology, ecology, socioeconomics, and the science of science policy.  It will enhance the efficacy of development efforts by providing insight into how current and proposed systems function to provide support for food production via crop breeding and healthy seed systems.  
Unconventional/creative: This project represents a novel approach by evaluating the role of crop breeders, other scientists, and information providers in food chains – by evaluating the effects of technologies on farming systems through linked socioeconomic/communication networks and biophysical networks.  Buddenhagen et al. 2017 and Garrett et al. 2017 (available at garrettlab.com/pubs) are two examples of our approach to integrating across networks and disciplines.
Hypothesis: Understanding the effects of technologies (such as improved crop varieties, and improved seed systems) through linked socioeconomic networks and biophysical networks offers key insights for policy makers and planners into how food systems can be improved.
Why success is likely: This project responds to demand by the scientific and development community for enhanced system analysis.  It contributes to “a Global Crop Improvement Network (GCIN)” as proposed by Reynolds et al. (2017).
Use of Data: The project integrates open data sources related to crop breeding systems and seed systems, and supplementary expert elicitation
Design and Implementation: The project is designed to build on strengths of UF and CG partners. Initial proof of concept for the analyses is available in the form of our related peer-reviewed publications: Buddenhagen et al. 2017, Garrett et al. 2017, Hernandez Nopsa et al. 2015, Thomas-Sharma et al. 2016, Thomas-Sharma et al. 2017 (available at garrettlab.com/pubs )
Pitch and Demo: Our series of workshops will help to convince colleagues to make use of the ideas developed in the project, and make clear how to use them.
Maintenance and Sustainability: The project will have a high chance of maintenance and sustainability due to (a) workshops to train a community of practice within and outside CGIAR, (b) published results, and (c) an R package to implement analyses in new systems
Novelty: This is a new platform for scenario analysis of crop breeding and healthy seed systems.  It provides a new integration of system components to move digital agriculture development forward.
Scalability: We will apply the platform across multiple CG centers during this proof of concept stage, and lay the groundwork for application throughout the CGIAR and across a set of key countries and value chains.
Impact: The project will improve the functioning of crop breeding networks and healthy seed systems, both important for the distribution of healthy and improved crop varieties.
Data: The project leverages existing CG data (and knowledge available through expert elicitation) in summaries that will help inform decision-making.
Use: The results will be published in peer-reviewed journals, the R package will be made available to analysts, and the results will also be made available in executive summary publications written for policy makers.
Pilot plan: We will begin immediately working with CG partners to identify the core set of open data available describing crop breeding networks and seed systems.  We have integrated some of this data in publications indicated in this proposal; the broader set of relevant data will be assembled and the most useful for this pilot identified.  Starting with our current collaborators in CGIAR-RTB, we will expand to integrate with data sets from CIMMYT, IRRI, and ICRISAT
New tools: We will develop our software tools for scenario analysis of crop breeding systems and seed systems, into a new R package to make them broadly available, along with a peer-reviewed paper describing the tools.
Division of work among partners: UF researchers will implement analyses while CG partners will provide background on relevant data sets.  Funding will support a dedicated UF research associate and workshops with CG partners for interpretation and identifying CG priorities.
Essential data generated: We will identify priorities for interventions and investments to enhance global crop breeding networks and seed systems.
Next steps after the pilot: In collaboration with CG collaborators and stakeholders, we will evaluate the next most important crop breeding systems and seed systems for evaluation.  We will develop a general platform for analysis that integrates across these systems and other components of broader food chains.
Information sources: Open datasets will include those from CG centers, such as the CIP Biomart database.
Deliverables: These will include (a) proof of concept in the form of new peer-reviewed journal articles that present the results of these analyses and new data sets assembled, (b) an R package to make implementation of these scenario analyses accessible to other researchers, and (c) executive summaries of research results for policymakers.
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