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Background  

Reaching over 400 million children for investments of 

$50 billion a year, school meals are popular safety nets 

with documented impacts across social protection, ed-

ucation and nutrition dimensions1. Governments have 

linked school meals to food system transformation, 

where public procurement is used as an outlet for farm-

ers, through Home-Grown School Meal Program 

(HGSMP) approaches. HGSMPs have the potential to 

improve children’s diets, whilst also providing a market 

for farmers. Implementing school meals that meet 

quality standards, including food, nutrition, smallholder 

sourcing and environmental requirements is critical. In 

practice, data on the quality of school meal delivery is scarce. There is also an opportunity to improve 

HGSMP menus, optimizing on foods that are nutritious, locally available and “climate-smart”.  

In parallel, monitoring the quality of school meal programs remains challenging. The PlantVillage Food 

Recognition Assistance and Nudging Insights (FRANI) app can recognize foods, display food-consump-

tion statistics and estimate nutrient intakes in children and youth at least as accurately as a dietician 

undertaking a 24HR recall at a fraction of the cost 2,3,4. Evidence generated in Ghana also suggests that 

FRANI can be used to provide accurate and cost-efficient real-time data of school meals. The ability to 

collect real-time data on school meals using FRANI is a breakthrough for improving the quality of school 

meal programs, especially in areas where traditional data collection is difficult or expensive. 

Approach 

Formative research was undertaken in 30 schools in Zomba district in Southern Malawi to examine the 

feasibility of improving school meals and children’s diets through the provision of nutritious and climate 

smart foods. The PlantVillage FRANI application was also adapted for use in Malawi and used to provide 
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real-time data on meals and diets and program feedback loops, filling a critical evidence gap on HGSMP 

operations. Project activities kicked-off in September 2023 and involved 3 main phases, including 1) 

building food and image databases; 2) developing the AI model and improved menus; and 3) pilot testing 

(Figure 1). The AI model was trained to recognize and categorize foods based on a database of real-

world images collected and annotated by the University of Malawi, including calibrated images from the 

food science laboratory as well as images collected in schools and in the targeted communities. 

Figure 1: High-level project activities  

 

The FRANI databases in Malawi covered over 700 foods, including 205 foods used in AI model trained 

from a database of over 5,000 images (Figures 2 & 3). 

Figure 2: Malawi food and image database  
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Figure 3: Example of AI-model input and output in Malawi  

 

The field-testing phase included trainings of cooks in 15 schools randomized for intervention on improved 

meal planning, including simple methods for processing, preservation and preparation of orange fleshed 

sweet potatoes (OFSP) and moringa leaves. Improved recipes also incorporated OFSP flour and puree, 

through a partnership with CIP to supply OFSP vines to farmers within the area to enhance sustainability 

of sweet potato supply. The training was attended by 15 school health and nutrition teachers and 45 

cooks, 2 school health nutrition coordinators and 3 from District Agriculture Office and 3 from District 

Health Office responsible for nutrition. In addition, 30 teachers and 60 students were trained on how to 

record foods using three different FRANI applications adapted for use in Malawi. Data collection using 

FRANI applications began following the training completion, with school level data collection undertaken 

by teachers using the school level FRANI app until school closed in July. Individual level data collection 

took place until late August, with students recording food consumption on a daily basis. Data analysis is 

underway, with results expected at the end of 2024. 

Implications and scale-up considerations 

This innovative project examined the feasibility of improving school meals and children’s diets through 

the provision of nutritious, climate smart foods and the real-time data collection on the quality of school 

meals using AI-assisted technology. Detailed data analysis is underway and preliminary results are en-

couraging. Further work is also being planned, including a validation study of the new FRANI technology 

in Malawi. Similar work is underway in Ghana and Vietnam, highlighting the potential for this that could 

provide a breakthrough for improving the quality of school meal programs in Malawi and across the re-

gion. 

 

 



4 

ABOUT THE AUTHORS  

This brief was written by Aulo Gelli1 based on inputs from Victoria Ndolo2, Dalitso Chimwala2, Frank 
Musa2, Silas Bempong3, Boateng Bannerman3, Gloria Folson3, Odiche Nwabuikwu1, Pete McCloskey4. 
 
1 International Food Policy Research Institute, Washington, DC.  
2 University of Malawi, Malawi. 
3 Noguchi Memorial Institute for Medical Research, University of Ghana, Legon, Ghana. 
4 Penn State University, Pennsylvania, USA.  

ACKNOWLEDGMENTS  

This work was supported by the Norwegian Government under the project titled Learning Support for a 
Sub-Saharan Africa Multi-Country Climate Resilience Program for Food Security, and by the donors 
who fund the CGIAR Research Initiative on Fragility, Conflict, and Migration (FCM), through their contri-
butions to the CGIAR Trust Fund: https://www.cgiar.org/funders.  

REFERENCES 

1 Alderman H, Bundy D, Gelli A, School Meals Are Evolving: Has the Evidence Kept Up?, The World Bank Research Observer, Volume 39, 
Issue 2, August 2024, Pages 159–176, https://doi.org/10.1093/wbro/lkad012.  

2 Folson, G., Bannerman, B., Atadze, V., Ador, G., Kolt, B., McCloskey, P., Gangupantulu, R., Arrieta, A., Braga, B. C., Arsenault, J., Kehs, A., 
Doyle, F., Tran, L. M., Hoang, N. T., Hughes, D., Nguyen, P. H., & Gelli, A. (2023). Validation of mobile AI-technology assisted dietary as-
sessment tool against weighed records and 24-hour recall in adolescent females in Ghana. The Journal of Nutrition 

3 Gelli A, Nwabuikwu O, Bannerman B, et al. Computer vision–assisted dietary assessment through mobile phones in female youth in urban 
Ghana: validity against weighed records and comparison with 24-h recalls. Am J Clin Nutr. Published online October 8, 2024.  

4 Nguyen, P. H., Tran, L. M., Hoang, N. T., Trương, D. T. T., Tran, T. H. T., Huynh, P. N., Koch, B., McCloskey, P., Gangupantulu, R., Folson, 
G., Bannerman, B., Arrieta, A., Braga, B. C., Arsenault, J., Kehs, A., Doyle, F., Hughes, D., & Gelli, A. (2022). Relative validity of a mobile AI-
technology assisted dietary assessment in adolescent females in Vietnam. The American Journal of Clinical Nutrition, nqac216. 

 

 

 

This is publication has not been peer reviewed. Any opinions stated herein are those of the author(s) and not necessarily representative of or 
endorsed by CGIAR or IFPRI [adding names of other Centers and partners who contributed to the publication] 

INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE 
A world free of hunger and malnutrition 

IFPRI is a CGIAR Research Center 

1201 Eye Street, NW, Washington, DC 20005 USA | T. +1-202-862-5600 | F. +1-202-862-5606 | Email: ifpri@cgiar.org | www.ifpri.org | www.ifpri.info 

© 2024 International Food Policy Research Institute (IFPRI). This publication is licensed for use under a Creative Commons Attribution 4.0 International 

License (CC BY 4.0). To view this license, visit https://creativecommons.org/licenses/by/4.0. 

 

mailto:ifpri@cgiar.org
http://www.ifpri.org/
http://www.ifpri.info/
https://creativecommons.org/licenses/by/4.0/

