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Food waste represents a major sustainability challenge across Europe, with approximately 59.2 million tonnes of 

food wasted in the EU in 2022 (Eurostat, 2024). Institutional food services, including school catering, form a 

significant part of this issue: around 9% of total food waste in the EU arises from restaurants and food services, 

which includes school canteens (The European Consumer Food Waste Forum, 2023). Food waste in school settings 

is substantial, with studies suggesting that a noteworthy proportion of meals served in institutional catering remains 

uneaten, highlighting the need for targeted prevention and redistribution strategies (Falasconi et al., 2025). 

  

 The study on food waste levels and pilot redistribution activities were conducted in 2024–2025 in Wrocław, 

Poland, within the framework of the foodCIRCUS project (Circular solutions for keeping food waste out of Central 

Europe’s schools), co-financed under the Interreg Central Europe programme. Three public primary schools and 

three public kindergartens were selected for the study. The total number of enrolled children ranged from 250 to 

797 per school  (2,963 children in total, of whom 1,708 regularly consumed school lunches). 

 Food waste was measured using direct observation and weighing methods. In each institution, 

measurements were conducted over 5 consecutive school days, with on-site presence throughout daily meal 

service. Two main categories of food waste were recorded: plate waste, defined as food left on plates after 

consumption, and kitchen overproduction, defined as prepared food that remained unused after meal service. Both 

plate waste and kitchen overproduction were further disaggregated into meal components, reflecting the structure 

of standard school lunches in Poland. These components included: the first course (soup); the second course, 

divided into a starchy component (e.g., potatoes, pasta, rice, groats), a protein component (meat or fish), and a 

vegetable component (e.g., raw salads, cooked, baked vegetables); and dessert. In each school, food waste was 

sorted by these categories and weighed using calibrated scales immediately after mealtimes. All measurements 

were systematically documented for further analysis. 

 In addition to direct measurements, a legal and institutional analysis of the requirements for food 

redistribution from public institutions was carried out. This included the sanitary regulations issued by the Sanitary 

and Epidemiological Station (Sanepid), which covered health certificates for personnel handling unpacked food, 

procedures for vehicles used for food transport, and transport hygiene conditions. The schools' existing waste 

management contracts were also reviewed to assess how food redistribution could contribute to lowering reported 

waste volumes and associated disposal costs. Furthermore, consultations were held with the Municipal Social 

Welfare Centre (MOPS), followed by coordination meetings with local NGOs supporting individuals in crisis, to 

identify feasible and logistically suitable recipient organizations. As part of the implementation phase, an in-person 

meeting was also conducted with the headmistress of the participating primary school and the president of the 

receiving foundation (MiserArt Foundation) to co-develop and validate the redistribution procedure. 

 
Fig. 1. Workflow of food surplus redistribution from public schools 

 Across all tested schools and kindergartens, approximately 2.5 tonnes of food were wasted weekly. This 

included soup, second courses, desserts, and beverages, comprising both plate waste and kitchen overproduction. 

The total amount of food surplus suitable for redistribution was estimated at approximately 1.067 tonnes per week. 

Of this, about 350 kg consisted of second courses, while soups accounted for 501 kg weekly. 

mailto:karolina.sobieraj@upwr.edu.pl


 Two primary schools were identified as suitable for implementing the food redistribution model based on 

the volume and consistency of kitchen overproduction. In Primary School No. 1, the average daily overproduction 

was 60.3 kg, including an average of 25.8 kg of soup (max. 33.3 kg), 23.9 kg of second courses (max. 31.0 kg), 

and 10.7 kg of beverages. In Primary School No. 2, the average daily overproduction was 49.1 kg, including 29.2 

kg of soup (max. 39.2 kg), 11.9 kg of second courses (max. 20.2 kg), and 8.0 kg of beverages. 

 As a result of the study and multi-stakeholder consultations, a detailed food redistribution procedure was 

developed and approved by relevant authorities. The process engages several key stakeholders: the MiserArt 

Foundation, which provides a space for people experiencing homelessness, street workers, and artists, represented 

by both its volunteers and management. On the school side, headteachers and kitchen staff were involved in 

organizing and implementing the redistribution model. The research and implementation team coordinates food 

waste monitoring, legal and sanitary compliance, and stakeholder cooperation. 

 The procedure includes the use of reusable, food-safe containers, which are sterilized daily in school 

kitchens using industrial dishwashers. These containers circulate in at least two full sets to ensure continuous 

availability. After daily meal service, surplus food is packed hygienically on-site by school kitchen staff and 

collected by NGO representatives at approximately 3 p.m. The food is transported in personal vehicles under room 

temperature and delivered directly to the foundation for same-day distribution. To formalize the cooperation, 

written agreements will be signed between the participating schools and the foundation. The redistribution 

procedures will be integrated into the schools’ food safety management systems based on HACCP (Hazard 

Analysis and Critical Control Points) principles. All food handovers are planned to be documented using signed 

transfer records (daily or monthly). NGO volunteers will receive training and hold valid health certificates. The 

transport vehicle will be registered with Sanepid following the required hygiene inspections. Additionally, school 

kitchen staff are also scheduled to undergo training on hygienic food packing and redistribution practices. 

 In parallel to procedure development, the project team identified key challenges that needed to be addressed 

for successful implementation. These were grouped into three categories: technical, organizational, and legal. 

Technical challenges included selecting containers that were compatible with existing industrial dishwashers, 

ensuring they were suitable for contact with food, and implementing a rotation system to avoid supply gaps. 

Transport logistics had to comply with sanitary standards, including the use of clean, washable vehicles with no 

risk of cross-contamination.  

 Organizational challenges involved clear task allocation: kitchen staff were responsible for packing, while 

NGO volunteers handled collection and distribution. It is necessary to train staff, schedule collections to avoid 

disruption, and manage container circulation. Moreover, internal school procedures had to be adjusted, including 

updates to HACCP plans and routine documentation practices.  

 Legal challenges encompassed ensuring that all staff handling unpacked food held valid sanitary 

certificates. Vehicles used in food transport had to be registered with the district sanitary authority, accompanied 

by documented cleaning protocols and subject to inspection. Legal agreements between schools and NGOs 

required a precise definition of responsibilities and compliance with food safety laws.  

 The model is designed with sensitivity to potential social concerns. These may include the perception 

among parents—who partly co-fund school meals—that donating surplus food could reduce the value or quality 

of meals provided to their children, as well as possible dissatisfaction among kitchen staff due to additional 

responsibilities. These risks are taken into account in the planning phase, and clear communication, defined 

procedures, and minimal disruption to existing workflows are intended to prevent such concerns. 

 An additional challenge is the variability in the quantity and type of food surplus, which depends heavily 

on children’s preferences. Meals with sweet or familiar tastes generally resulted in minimal surplus, while 

unfamiliar or strong-tasting dishes led to higher volumes of leftovers. Redistributed food rarely constituted a 

complete meal. For example, some days might yield mostly side dishes such as salads, with little to no main course. 

The MiserArt Foundation accepted this variability and adjusted distributions accordingly, understanding that food 

availability is based on surplus and not on planned preparation. 

 Redistributing food surplus from public schools to people in need is feasible and socially valuable, but it 

requires legal compliance, technical preparedness, and strong stakeholder cooperation. The foodCIRCUS project 

demonstrates that even partial and unpredictable surpluses can be safely and effectively redistributed when 

supported by HACCP integration, sanitary certification, appropriate containers and transport, and formal 

agreements between schools, NGOs, and authorities. Success depends on a well-structured system built on inter-

institutional collaboration and flexibility. 
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