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[bookmark: _Toc209604476]Executive summary
The Deliverable 1.3.2 “Concept for Pilot Actions” presents the framework for the development of food waste prevention interventions in schools and kindergartens, within the scope of Activity 1.3 - Development of food waste prevention interventions for schools of Work Package 1 (Food Waste Prevention) of the Interreg foodCIRCUS project. Building on the results of Activity 1.2 – Monitoring food waste in schools, which provided a comprehensive baseline of food waste levels and contextual factors, this deliverable outlines the planned interventions, methodologies, and success factors for the pilot actions to be implemented in the participating countries.
The catalogue of pilot interventions covers four main areas: awareness raising, food optimisation, nudging strategies, and redistribution of surplus food. These approaches are designed to address food waste in different stages of the school food cycle, from production and serving to plate leftovers. Interventions were developed through a participatory and co-creation process, involving municipalities, catering companies, school management, teachers, parents, students, and other relevant stakeholders.
Each partner country has defined its pilot actions according to local school systems, catering arrangements, and food waste profiles, ensuring both contextual relevance and transferability across Central Europe. This deliverable presents the planned activities for Austria, Czech Republic, Hungary, Italy, and Poland, including objectives, methodologies, tools, stakeholder involvement, timelines, milestones, and success factors.
By providing a structured concept for pilot actions, Deliverable 1.3.2 serves as a blueprint for implementation (Activity 1.4 – Implementation of food waste prevention pilot actions for schools). It ensures that interventions are evidence-based, participatory, and comparable across countries, while also allowing for adaptation to national and local contexts.


1. [bookmark: _Toc209604477]Objective of the report
The objective of this report is to deliver a detailed concept for developing pilot actions to prevent and reduce food waste in schools and kindergartens across Austria, the Czech Republic, Hungary, Italy, and Poland. 
Building directly on the baseline evidence collected in Activity 1.2, this deliverable translates monitoring results and contextual analysis into targeted concepts for pilot actions. The report outlines interventions in the areas of awareness raising, food optimisation, nudging strategies, and redistribution, while also presenting country-specific concepts that include planned activities, methodologies, stakeholder involvement, and implementation timelines. Additionally, it identifies success factors and potential risks that may impact implementation, ensuring that the planned interventions are both feasible and adaptable to diverse national and local contexts.
The report is structured in six chapters: Chapter 1 outlines the objectives of the report. Chapter 2 explains the methodological approach used to develop the pilot actions, with particular emphasis on the connection to Activity 1.2 and the participatory co-creation process. Chapter 3 presents a catalogue of pilot interventions classified by intervention type. Chapter 4 details country-specific concepts for pilot actions, including objectives, activities, methodologies, and timelines. Chapter 5 summarises the typology of interventions across all partner countries, pointing out commonalities and differences. Finally, Chapter 6 presents conclusions and outlines the next steps towards implementation under Activity 1.4.

2. [bookmark: _Toc209604478]Methodological Approach for Developing Pilot Actions
2.1 [bookmark: _Toc209604479]Building on Activity 1.2 Results 
(take from Monitoring & Context Analysis)
Food waste prevention interventions tend to be more effective when they are built on solid empirical evidence and when multiple factors—behavioural, organisational, environmental—are considered together. According to Activity 1.2 results, it is evident that in schools and kindergartens, food waste results from a combination of production and serving inefficiencies, plate leftovers, non-served portions, and ….

2.2 [bookmark: _Toc209604480]Participatory and Co-Creation Approach

3. [bookmark: _Toc209604481]Catalogue of Pilot Interventions	Comment by yuchia.chen2: To be moved to D1.3.1
This chapter establishes the conceptual foundation for the pilot interventions to be carried out within the foodCIRCUS project. The catalogue presents four main categories of interventions: awareness raising, food optimisation, nudging strategies, and redistribution. Each of these categories is based on existing scientific literature and practical experiences from previous projects to identify the most appropriate approaches for schools and kindergartens. Accordingly, this chapter outlines both the rationale and the scientific basis of each intervention type, emphasising their relevance for the school environment.

3.1 [bookmark: _Toc209604482]Awareness Raising
Awareness raising refers to interventions that enhance understanding and sensitivity towards food waste and its value. Typical tools include educational campaigns, classroom materials, workshops with parents, and training for canteen staff.

3.2 [bookmark: _Toc209604483]Food Optimisation
Food optimisation addresses the organisational and technical aspects of food preparation and service. Optimisation can include flexible portion sizes, diversified menus, and adjustments in procurement planning to match demand better.

3.3 [bookmark: _Toc209604484]Nudging Strategies
Behavioural science helps explore the decision-making processes behind food behaviours in diverse contexts—including canteens, supermarkets, and homes—offering insight into how subtle adjustments can guide better choices. Nudging, a key tool in this approach, is used to generate subtle adjustments to the environment, such as rearranging food items, which can significantly prevent and reduce food waste without limiting choices (Petruzzelli et al., 2025).   

3.4 [bookmark: _Toc209604485]Redistribution
Redistribution addresses surplus food that cannot be avoided. It involves developing partnerships with local food banks or charities, clarifying legal responsibilities, and ensuring hygienic logistics. In schools, redistribution pilots may include donating surplus meals, setting up food-sharing systems, or collaborating with municipal social services.


4. [bookmark: _Toc209604486]Country Concepts for Pilot Actions
Each partner, please complete your section. If you have more than one pilot action, please repeat the same structure provided.
Instructions for each subsection: 
[Planned pilot actions] Describe the problem identified in the school feeding system, meal organisation, or from the food waste monitoring (pre-measurement). State the specific objectives of the pilot action.
[Stakeholder involvement] Identify the main targeted actors (e.g., students, teachers, canteen staff). Indicate additional stakeholders involved (e.g., municipalities, nutrition experts, parents). Explain how stakeholders were engaged in the design of the action.
[Methodologies and tools] Provide details of the intervention plan. List the methods and tools required (e.g., workshops, posters, training sessions). Moreover, please support statements for PA with existing literature.
[Timeline and milestones] Outline the expected schedule for the intervention. Highlight important milestones. 
[Success factor and risks] Describe conditions that will help the intervention succeed. Identify potential risks and challenges.

4.1 [bookmark: _Toc209604487]Austria (BOKU)

4.1.1 [bookmark: _Toc209604488] Planned Pilot Actions 	Comment by Yu- Chia Chen: need to check the format for D1.2.1 & D 1.3,1
(Problems and Objectives)
School catering facilities represent key arenas for action in the prevention of food waste and constitute the main focus of the project’s activities. In the second project phase, targeted measures for the prevention of food waste will be developed and implemented based on the data collected. These measures will be jointly designed with schools and relevant stakeholders to ensure practical relevance and sustainable implementation. Eight institutions have expressed further interest in collaboration. Subsequently, a classification will be made between intervention and reference institutions.
A central focus lies in the development and specification of the implementation of the Pilot Actions (PA). Specific measures will be designed to test innovative approaches in practice and to evaluate their transferability to other contexts. In addition, the use of a “Plate Waste Tracker” will be explored as a potential tool for the quantitative measurement and analysis of food waste. The implementation and evaluation of targeted measures will focus on three main areas: nudging, food optimisation, and redistribution. 
In the area of nudging, behavioural interventions will be introduced to influence eating behaviour and food choices. Planned measures include, among others, “family-style tables,” where soup and salad are placed on the table and children serve themselves; serving raw vegetables as a starter instead of a side dish or soup/salad to promote vegetable consumption. This approach is based on findings from the initial data collection, which revealed that, when measured against the delivered quantities per course, soups (48%) and salads (63%) exhibited particularly high loss rates. Serving food directly at the table may enhance the dining atmosphere, making it more relaxed and home-like, while reducing time-related stress and encouraging children to consume soup and salad by making it more visible and removing the need to queue. Additionally, providing vegetable sticks at the table offers children an easy-to-eat option during waiting periods before the main course. Moreover, research has shown that the order of food consumption affects nutrient absorption, blood glucose response, and cravings. It is recommended that fiber-rich foods be consumed first, followed by protein and fat sources, and finally carbohydrates and sugars  (Shukla et al. 2015; Nishino et al. 2018; Shukla et al. 2018; Imai et al. 2023).
In several schools in Vienna, fixed lunch periods or predefined meal shifts are currently being piloted, implemented in cooperation with the caterer Gourmet, using a flexible mealtime system (“Gleitzeit”), in which children may access the meal service continuously according to their individual hunger cues. This intervention is likewise being evaluated with respect to its measurable impacts.

In the area of food optimization, organizational adjustments will be tested, including the adaptation of order quantities and portion sizes to actual demand, in order to avoid overproduction and allow greater flexibility. However, reducing food waste in school meal provision cannot be achieved solely by minimizing plate leftovers, as this would merely shift the losses to the serving line or unserved food. Consequently, it is crucial to adjust and reduce the total amount of food ordered. Findings from the baseline measurement revealed that, on average across all school types, 544 g of food per child was delivered, while only 310 g per child was consumed, resulting in 244 g of food waste per child. For kindergartens, an average of 429 g of food was delivered and 196 g was discarded, while children consumed an average of 233 g each. In primary schools, an average of 547 g was delivered, 240 g was discarded, and 307 g was consumed. A comparison between urban and rural institutions reveals the following quantitative differences: In Vienna, an average of 472 g of food was delivered, 257 g was consumed, and 215 g was discarded. In Lower Austria, the corresponding quantities were 644 g delivered, 369 g consumed, and 275 g discarded.

The third focus area, redistribution, addresses the handling of unavoidable surpluses. In Austria, meals that have already been delivered to and reheated in schools or similar facilities cannot be redistributed or donated due to food safety and hygiene regulations. This pilot action aims to establish a new approach within the existing framework. We will aim to facilitate the redistribution of surplus food in collaboration with the caterer, MA56, MA10, and relevant social institutions. Initial findings have shown that the number of children actually present is consistently lower than the planned figures, with around half of the surveyed institutions recording absences of 10% or more among registered children on data collection days. The specific procedures will be jointly developed with the caterer to ensure practical applicability and compliance with hygiene regulations.

References:
Imai S et al., “Eating Vegetables First Regardless of Eating Speed Has a Significant Reducing Effect on Postprandial Blood Glucose and Insulin in Young Healthy Women: Randomized Controlled Cross-Over Study.” Nutrients 15, no. 5 (2023): 1174. https://pubmed.ncbi.nlm.nih.gov/36904173/
Nishino K et al., “Consuming Carbohydrates after Meat or Vegetables Lowers Postprandial Excursions of Glucose and Insulin in Nondiabetic Subjects.” Journal of nutritional science and vitaminology 64, no. 5 (2018): 316-320. https://pubmed.ncbi.nlm.nih.gov/30381620/
Shukla A P et al., “Food Order Has a Significant Impact on Postprandial Glucose and Insulin Levels.” Diabetes care 38, no. 7 (2015): e98-9. https://pmc.ncbi.nlm.nih.gov/articles/PMC4876745/
Shukla, Alpana P et al. “Effect of Food Order on Ghrelin Suppression.” Diabetes care 41, no. 5 (2018): e76-e77. https://pubmed.ncbi.nlm.nih.gov/29487079/


4.1.2 [bookmark: _Toc209604489] Stakeholder Involvement
In each of the three focus areas—nudging, food optimization, and redistribution—stakeholder involvement plays a central role in ensuring the feasibility, acceptance, and long-term impact of the measures. The active engagement of relevant actors enables the co-creation of practical and context-specific solutions. Stakeholder participation will be structured as follows:
Schools and teaching staff: Collaborate in the design and implementation of behavioural interventions (e.g., family-style tables, incentive systems) and support the integration of food waste prevention into everyday school routines and educational activities.
Students: Actively participate in pilot activities, provide feedback on acceptability and effectiveness of interventions, and serve as key agents of behavioral change within the school environment.
Caterers and kitchen staff: Contribute expertise to the development of food optimization strategies, including adjustments in ordering processes, portion sizes, and menu planning; ensure operational feasibility of new systems such as buffet formats.
School management and local authorities: Provide institutional support and facilitate coordination between schools, catering services, and municipal partners to ensure compliance with health, safety, and logistical requirements.
Social organizations: Cooperate in the redistribution of unavoidable food surpluses, ensuring that excess meals are repurposed effectively and in compliance with food safety standards.

This multi-stakeholder approach ensures that all relevant perspectives are considered throughout the process.

4.1.3 [bookmark: _Toc209604490] Methodologies and Tools
To assess the effectiveness of the planned Pilot Actions, a multi-stage research design will be implemented. First, a baseline measurement of total food waste will be conducted over a two-week period. These baseline data will serve as reference values for evaluating subsequent changes. The respective Pilot Action will then be implemented for one week, with monitoring and support provided as needed. This will be followed by a two-week post-measurement phase to record potential changes in food waste quantities compared to the baseline. By comparing the pre- and post-intervention measurement phases, direct effects of the pilot measures on food waste generation can be quantified, providing initial insights into their effectiveness and transferability.
The selection of participating schools was guided by the total food waste rates identified in the initial data collection. The 15 institutions exhibiting the highest overall losses were analysed in greater depth to determine and implement the most appropriate intervention per site. For instance, in schools with high levels of unserved food, redistribution strategies will be piloted. In contrast, in schools with particularly high waste levels for soups or salads, table-served soups and salad or vegetable sticks offered as starters, replacing conventional soup, vegetable, or salad courses, will be tested.
The specific food waste fractions to be measured will depend on the pilot action implemented at each site. For some interventions, the total food waste mass will be recorded. In other cases, the mass of individual components such as soup and salad will be measured, while for interventions requiring more detailed separation, the total mass of soup, salad, and raw vegetables will be documented. 
To ensure accurate measurement and recording of food waste, a standardised set of materials and tools will be employed across all study sites. Each location will be equipped with a scale or a plate waste tracker to facilitate precise weighing of food waste. Detailed instructions on weighing procedures will be provided to all personnel involved in data collection, and standardized recording protocols will be used to document measurements consistently.
In settings where separate weighing of specific meal components, such as soup or salad, will be required, additional bowls and dedicated containers will be provided. These containers will be clearly labeled and color-coded, with illustrative images included to guide proper sorting. 


4.1.4 [bookmark: _Toc209604491] Timeline and Milestones
The baseline measurements are scheduled to begin in mid-November 2025, and the measures will be finalized in collaboration with the caterers and schools. The implementation of the pilot action and the subsequent measurement are planned to take place consecutively within the same semester (2025/26). The baseline survey can be conducted independently beforehand.

4.1.5 [bookmark: _Toc209604492] Success Factors and Risks
All types of pilot actions carry both risks and opportunities. In many cases, it is not yet possible to fully anticipate the challenges that may emerge during implementation. At the same time, these very challenges can lead to meaningful and lasting improvements in the long term. The potential risks have been carefully considered in advance, in order to ensure the best possible level of preparedness at the start of the pilot actions. 
Positive foundations for conducting pilot actions in Austria:
· Stakeholder Participation and Engegament 
All relevant stakeholders are involved in implementing the pilot actions. Schools have joined the project voluntarily; therefore, a good level of motivation for implementation can be expected. 
· Data Collection 
Continuous, systematic measurement and feedback (e.g., via a Plate Waste Tracker) over an extended period enable the identification of robust trends and minimize the influence of short-term variability. The resulting data set provides a foundation for assessing the effectiveness of implemented measures. Moreover, it will support meaningful comparisons with equivalent pilot actions in other project countries and strengthen the transferability of the findings.  
· Practical and positive 
The tested pilot actions are designed to fit easily in existing organizational routines and different infrastructures – so they are more likely to be sustainable and can be adapted on a longterm basis. Approaches, that will need the engagement of students also work with positive reinforcement rather than with restrictive rules, which will likely support behavioral change. 

Possible risks: 
· Limited Engagement/unclear responsibilities 
To enable long-term data collection, the schools will also need to carry out the measurements themselves due to financial constraints – that will of course be to some extent also time consuming and not all staff members will be equally motivated to participate. A high workload and changing staff and responsibilities are normal in Austrian schools due to time tables and work schedules but also due to unexpected events such as sickness-related absences – which then might lead to inconsistent implementation and monitoring, which could effect data collection and quality. 
· Unintended consequences of nudging measures
Competitions may unintentionally create pressure or disadvantage for some students and  may therefore not be equally appreciated by everyone, which could lead to the measures being perceived less positively.
· Logistical and operational challenges 
Adjusting portion sizes or modifying delivery routes can require significant changes for caterers, which might lead to challenges – also of course legal considerations that might affect long term effectiveness of pilot actions have to be taken in consideration. 

Several practical challenges and open questions remain to be addressed in the implementation of the pilot actions. It will need to be clarified who will be responsible for weighing the different food fractions and who will handle communication regarding absent or sick children and reduced meal requirements. The time required for distribution of meals is another factor to be considered, including questions of who will prepare or cut specific components, and who will deliver complete replacements of soup or salad when needed. Furthermore, compliance with Austrian Nutrition Society (ÖGE) criteria must be ensured throughout all interventions.
It should also be noted that, in some cases, interventions may result in a shift of food waste from plate leftovers to serving leftovers, rather than an overall reduction. These potential unintended effects will need to be carefully monitored and documented to evaluate the true effectiveness of each measure.


4.2 [bookmark: _Toc209604493]Czech Republic (VSE & ZJ)
Awareness raising and Nudging (VSE)
4.2.1  Planned Pilot Actions 	Comment by Yu- Chia Chen: need to check the format for D1.2.1 & D 1.3,1
(Problems and Objectives)
Based on the measurements carried out, it was found that despite the efforts of school meal providers, food waste occurs. The following pilot actions were created to address this problem. The implementation and evaluation of targeted measures will focus on three main areas:
· Awareness Raising
· Nudging (nudge)
· Redistribution
The primary objective of the awareness-raising initiative is to explain the multidimensional impacts of food waste through the Triple E framework, including ecological, economic, and ethical dimensions. By demonstrating these interrelated relationships, the initiative seeks to enhance stakeholders’ comprehension of the broader implications of food waste and its relevance within institutional and everyday contexts. A key component involves disseminating information regarding the quantity of food discarded in canteens, including non-targeted monitoring, to provide empirical evidence of the extent of the problem.
The Awareness Raising includes the following activities in the Czech Republic: Demonstrating of the impacts of food waste – triple E: ecological, economical, ethical, informing stakeholders about the amount of food thrown away in canteens (non-targeted), and thus opening a discussion that will lead to a change in attitudes, proposing a discussion of stakeholders with pupils of kindergartens and secondary schools so that they subsequently feel involved in solving the problem: the basis for the discussion can be a second pilot action – nudging, preparing flyers, posters, stickers, magnets and similar tools – proposals on the topic of the impacts of food waste, but especially with tips on how to reduce waste, and preparing a lesson for teachers of civic education at the second level – a waste diary for pupils’ families.

The nudging component of the project aims to stimulate behavioural change in relation to food waste through experiential, interactive, and age-appropriate educational activities. These interventions are designed to promote awareness, empathy, and reflective thinking among children and adolescents, thereby supporting the development of lasting attitudes that contribute to the reduction of food waste. The nudging strategies will be implemented through several interconnected formats that combine play, creativity, and learning.
Nudging will have three the following forms: Pexeso (memory game) for kindergartens, with the possibility of considering its use in the first grade of elementary schools and pexeso (memory game) for higher grades of elementary school – more sophisticated with information potential. Another activitiy will be original songs, suitable for both kindergartens and elementary schools (1st – 2nd grade), role playing game for elementary schools: the use of anthropomorphization of food is planned so that it contributes to the psychological closeness of pupils to food and the prevention of its waste (example: What does food feel like when you throw it away? – BAD ANSWERS ONLY), and games like “Don’t be angry, man” or “Dragon’s lair” – a journey through the pitfalls of food waste – for elementary school pupils from about 4th grade. Finally, we design for diaries with tips against food waste and simple recipes for cooking from leftovers (this is the creative and illustrative variant mostly for girls); it could also be created as an online version (e.g. add a photo of the food you cooked, etc.). 
The last area we will focus on is redistribution, which deals with the handling of unavoidable surpluses. Instead of ending up in the trash, uneaten portions will be donated at the end of distribution and transported to nearby charitable organizations, where they will be consumed by people in difficult life situations.
  
Redistribution (ZJ)
4.2.2 [bookmark: _Toc209604494] Planned Pilot Actions
Every day, large amounts of high-quality but unserved meals remain in school canteens across the Czech Republic. These meals must be discarded after the serving time ends, representing not only a financial loss but also a wasted opportunity to support people in need. Moreover, school catering is subject to strict hygiene and educational regulations, which have long made redistribution difficult.
 The main objective of this pilot action is to develop a practical, safe, and legally compliant model for redistributing ready meals from school canteens to charitable organizations or directly to socially disadvantaged pupils. The model is designed to be replicable in other schools and municipalities and to serve as a foundation for developing methodological guidelines, training programs, and policy recommendations.

4.2.3 [bookmark: _Toc209604495] Stakeholder Involvement
The pilot action involves key actors from both school canteens and social support systems:
· School canteens – main donors responsible for redistributing meals in compliance with hygiene standards.
· School authorities  (municipalities, city districts) – give consent to redistribution and formally approve the transfer of ownership of surplus meals.
· Public Health Authorities – set hygiene standards and provide advice during implementation.
· Charitable organizations – recipients of donated meals, which are then distributed to target groups.
· Zachraň jídlo (Save Food) – the coordinating NGO, responsible for preparing methodologies, training participants, and managing the mobile app Zachraň oběd (Save Lunch), which records meal donations.
Stakeholders were engaged already during the design phase of the intervention – through round tables, online consultations, and a pilot project in Prague.

4.2.4 [bookmark: _Toc209604496] Methodologies and Tools
The intervention applies a set of methodological, legal, and technological tools to ensure transparent and safe redistribution:
· Methodological guide “Kroky k záchraně školních obědů (Steps to Saving School Meals)” - describes the entire process from identifying surplus meals to redistributing them.
· Mobile app "Zachraň oběd (Save Lunch)" - used to record donated meals, track portions, allergens, packaging, and connect donors with recipients.
· Introductory webinar for schools and charitable organizations - the entire redistribution process was presented step by step – from the role of each stakeholder (canteens, charities, school and hygienic authorities) to the legal, logistical and practical aspects of meal donation. The webinar also includes case studies from pilot schools and serves as an open consultation platform for participants.
· Legal documentation - includes a sample of donation agreement and the rights and obligations of the donor and recipient (hygiene and legal conditions).
The intervention builds on findings from previous research (e.g., the RedPot project) and on established redistribution practices from commercial canteens.

4.2.5 [bookmark: _Toc209604497] Timeline and Milestones
1. Preparation phase (Month 0–1)
· Contacting school canteens and charitable organizations.
· Verifying basic information about the possibility of food donation (serving time, number of leftover portions, packaging method, logistics).
· School canteens must have donations approved by the school's authorities, followed by consultation with the regional public health authority and any necessary adjustments to HACCP procedures.
· Checking the suitability of the donor–recipient pairing to ensure operational and capacity compatibility.
Milestone: Both sides confirm participation in the Save Lunch project and approve the rights and obligations of the donor and recipient (hygiene and legal conditions).
2. Implementation phase (Month 1–2)
· Exchanging contact details between donor and recipient.
· Registering both entities in the application system and creation of a pair between the donor and recipient.
· Providing access credentials and training both parties in the use of the "Zachraň oběd (Save Lunch)" mobile app.
· Setting technical details – pick-up time, donation frequency, method of food transfer.
· Loaning of reusable food containers according to the needs of the charity (large capacity or single serving).
Milestone: Both sides are fully trained on the app, reusable containers are loaned and the launch date of the donation process is set.
3. Launch of donations (Month 2–3)
· On the first donation day, the Save Lunch project team provides active support to ensure a smooth start.
· The first records of donated food in the app are checked (including allergens, number of portions, and type of packaging) and evaluated.
· During the first month, the process of returning reusable containers and feedback from both sides is verified.
Milestone: Donation is successfully started and confirmed by both the donor and the recipient.
4. Stabilization and evaluation (Month 4)
· First monthly feedback collected from both donor and recipient.
· The donation process will be evaluated (number of donated portions, functionality of the application, quality of communication) and any necessary processes will be adjusted.
Milestone: Donation link fully stabilized; both donor and recipient independently manage the entire process without the project team’s assistance.
5. Expansion and knowledge sharing (Month 5 and beyond)
· Sharing best practices among schools and charitable organizations.
· Engaging new school canteens following the verified process.
Milestone: Donation becomes a standard part of the canteen’s operation; experience and lessons learned are shared through Save Lunch guidelines and training sessions.
Expected start
The implementation phase is planned to begin gradually during November 2025. Because the process involves coordination with school founders (municipalities, city districts) and approval by local hygiene stations, the start dates may differ among schools. Each canteen will therefore enter the implementation phase individually, based on its readiness and administrative approvals.

4.2.6 [bookmark: _Toc209604498] Success Factors and Risks
Key success factors:
· Support from school authorities and management, who recognize redistribution as both meaningful and sustainable.
· Clear procedures defined by methodological and legal documentation.
· Effective communication between schools, canteens, and charities.
· A digital solution (mobile app) that reduces administrative burden and simplifies data collection.
· There must be a charitable organization interested in receiving surplus food within approximately 3 km of the school.
Risks and challenges:
· Concerns of schools regarding hygiene inspections and legal liability.
· Limited logistical capacity of recipient organizations (e.g., transport, cold storage).
· Lengthy approval process required by public institutions.
· Dependence on human factors – motivation of canteen staff and engagement of parents or the community.

4.3 [bookmark: _Toc209604499]Hungary (UVMB)

4.3.1 [bookmark: _Toc209604500] Planned Pilot Actions 
(Problems and Objectives)
In Hungarian school canteens, approximately 27% of total food waste consists of unserved meals, while 23% comes from plate leftovers. In other words, almost half of the prepared food never gets eaten.
 The causes are found at both the pre-consumption and post-consumption stages.
Before consumption, the main issues stem from inaccurate planning and logistics: the number of portions ordered and the number of meals actually needed often do not match. In some cases, larger quantities of certain dishes (e.g. soups) arrive than originally ordered. The number of children eating at school fluctuates daily, depending on sickness, extracurricular activities, or parental choices. Consequently, the process is difficult to control, and overproduction is common.
After consumption, plate leftovers represent a significant share of food waste. The main influencing factors are the taste, variety, quality, portion size, and timing of school meals — all of which shape children’s willingness to eat.
Due to strict food safety regulations, unserved food in Hungarian school canteens is typically discarded. However, both at European and national levels, the environmental and social unsustainability of this practice has been recognised. The Hungarian Food Bank Association (HFBA) has already launched pilot projects to explore safe redistribution of surplus food from institutional catering.
 These initiatives have developed detailed protocols and guidelines addressing key operational conditions — including packaging, cooling and storage requirements, transport logistics, and the necessary infrastructure and staff training.
Thus, the main challenges identified for Hungary are twofold:
· Optimisation of planning and portioning – improving forecasting and ordering to reduce overproduction;
· Introduction of safe redistribution systems – adapting existing national guidelines to the school catering context.

Opportunities and Planned Pilot Actions
The planned pilot actions will take place in schools where previous food waste monitoring activities were carried out. The aim is to initiate redistribution of unserved meals in at least one selected school, following the protocols developed by the Hungarian Food Bank Association.
Within the pilot:
· The feasibility of redistribution will be assessed, including staff, infrastructural, and food safety conditions.
· The types and quantities of surplus food will be analysed to identify what can safely be saved.
· The additional investments needed (e.g. cooling capacity, packaging materials, transport options) will be mapped to enable regular food saving.
In the case of plate waste, the pilot will focus on awareness-raising and behavioural change rather than redistribution. Based on prior studies, Hungarian pupils’ satisfaction with school meals depends primarily on quality, taste, variety, portion size, and mealtime schedules. Many of these aspects (e.g. portion size, ingredients, menus) are regulated by national law and therefore cannot easily be modified within the project framework.
The aim the intervention is not to persuade children to eat more, but to help them value food more highly and understand the tangible value of food. Awareness activities (interactive education modules, posters, playful campaigns) will communicate that food is a valuable resource, encouraging more respectful behaviour toward meals.

4.3.2 [bookmark: _Toc209604501] Stakeholder Involvement
The successful implementation of the Hungarian pilot actions requires the close involvement of all key stakeholders along the school catering chain. Cooperation between the school management, kitchen staff, catering service providers, local municipalities, HFBA and the InDeRe Research Institute (InDeRe) will be crucial to ensure the feasibility and sustainability of the food redistribution model.
The school management and kitchen personnel will play an essential role in monitoring daily meal production and recording surplus quantities. Their practical experience will help identify the main sources of waste and realistic prevention or redistribution measures. The catering providers will be engaged to support menu planning, portion control, and logistics adjustments that can reduce pre-consumption waste. The HFBA's protocols and guidelines will provide methodological guidance and training for all involved actors based on its existing redistribution protocols. It will also facilitate connections with local charities or social organisations that could receive surplus food safely. The InDeRe will be responsible for the physical measurement of food waste. InDeRe works with a previously validated measurement protocol that ensures data quality, and supports the analysis of the results. InDeRe’s involvement is critical to provide robust baseline data, track pilot progress, and support evidence-based recommendations for scale-up. In parallel, local municipalities and public health authorities will be consulted to ensure that the pilot complies with all food safety and legal requirements and to explore options for integrating redistribution practices into local regulations or school catering contracts. Beyond operational stakeholders, the pilot will also include awareness-raising activities targeting pupils, parents, and teachers. Their involvement will be essential to strengthen positive attitudes towards food and reduce plate waste through education and communication. Policy-level actors (such as the Ministry of Agriculture and the National Food Chain Safety Office (Nébih)) will be informed of the pilot’s outcomes, contributing to evidence-based recommendations for wider-scale implementation of food redistribution in Hungarian school canteens.

4.3.3 [bookmark: _Toc209604502] Methodologies and Tools
Physical food waste measurement will take place before and after each intervention action. The effect of the interventions on the amount of food waste is the most important indicator in the evaluation and the impact assessment. The input and output measurements will be indicated as follows:
1) Initial food waste diagnosis
2) Post-intervention food waste measurement

Measurement methodology
In the frame of the project, an in-depth food waste study will be carried out in the canteens, applying the “direct measurement” method, as set out in the Commission Delegated Decision (EU) 1597/2019. We will apply a standardized methodology, which has been developed based on measurement experiences in the last 10 years of InDeRe [1; 2; 3].
In school canteens, food waste weighing will take place during a period of 5 weekdays. The food waste will be measured with an industrial scale appropriate to measure weights in catering facilities. The starting point of the measurement will be the prepared food ready to be served, and the endpoint will be the plate waste. Thus, the following units will be identified separately:
· Food prepared and ready to be served
· Unserved leftovers
· Plate leftovers being wasted
· Food that would be suitable for human consumption (i.e. for donation or selling on a discounted price) but is wasted due to improper practices, the lack of infrastructure or financial reasons
· Food donated (in certain school canteens there is an established system for unserved food donation)
At the beginning, all the food prepared and ready to be served will be measured. In the pilot schools (6 out of 10), the food will be served in the canteen by the kitchen staff during the dining hours. School diners normally get a portion of hot soup and a main dish, which is normally a slice of meat with garnish, casserole, or pottage with meat topping. After the lunch, the leftovers will be taken to the kitchen staff, and the main dish and the soup will be measured separately.
According to our experience, the direct measurement method gives the most accurate results possible [4]. At the same time, it must be highlighted that this method is highly resource- and time intensive.

Questionnaire-based surveys
Acquiring information directly from the individuals involved in the interventions is also an essential element of the measurements. We will carry out questionnaire-based surveys before and after each intervention with the following target groups and topics:
· Canteen staff
· Teachers and parents
· Children/Students

Awareness-raising activities
The Hungarian pilot action focuses on raising awareness about the tangible and intangible value of food and the environmental and social consequences of food waste. The aim is to help students better understand why food should be respected and appreciated as a valuable resource, and how small behavioural changes can contribute to waste reduction in school canteens.
The action will test three different levels of intervention in six participating schools (two schools per level). This structure allows the comparison of engagement intensity and its impact on food waste reduction.
· Level 1 – Interactive Lesson:
 An interactive awareness-raising lesson will be organised for pupils to discuss the tangible and intangible value of food and the problem of food waste. Using adapted educational materials from previous initiatives, students will be encouraged to reflect on their own food habits and propose ideas for waste prevention.
· Level 2 – Poster and Leaflet Campaign:
 In addition to the interactive lesson, a visual campaign will be launched in the canteen area, using posters and leaflets to promote food appreciation and responsible behaviour during mealtimes. This passive awareness-raising aims to reinforce the key messages of the lesson through everyday visibility.
· Level 3 – Participatory Approach:
 The most advanced level includes both previous activities and the involvement of a broader school community. Teachers, parents, and kitchen staff will participate through workshops and interactive sessions. The participatory approach fosters a sense of shared responsibility, strengthens collaboration, and empowers all stakeholders to become active agents in reducing food waste.


	Pilot Action
	Level 1
Schools 1-2
	Level 2
Schools 3-4
	Level 3
Schools 5-6

	Interactive awareness-raising LESSON on the tangible and intangible value of food and the problem of food waste (preparing presentation from previous materials)
	X
	X
	X

	POSTER and leaflet CAMPAIGN in the canteen (on-site passive awareness-raising)
	
	X
	X

	PARTICIPATORY APPROACH (active exchage with teachers, involvement of parent association, activization of kitchen staff)
	
	
	X



Redistribution
The redistribution of surplus food is strictly regulated in Hungary, with clear food safety and legal requirements defining how such activities can be carried out. The HFBA has already developed detailed protocols and guidelines for the safe collection, storage, and redistribution of surplus food, which are successfully applied in various institutional and catering settings.
Within the framework of the Hungarian pilot, the feasibility of introducing this redistribution system in the selected school canteens will be assessed. The evaluation will not only consider the technical and logistical aspects but also the economic viability for the schools — determining whether the implementation of such a system could be sustainable and cost-effective in the long term.
The proposed model involves installing a blast chiller in the school canteen, where unserved meals at the end of lunch service would be placed into individual containers and cooled immediately. These boxes would then be collected daily by the HFBA using refrigerated transport, ensuring compliance with all food safety and hygiene requirements. The introduction of this system would require additional staff effort, as kitchen workers would be responsible for portioning and packaging the surplus food after service. As an effect of this activity, the catering staff is directly involved in the food-saving activities and can strengthen their role in the sustainability practices.
During the intervention, the UVMB team will facilitate communication and cooperation between schools and HFBA. If both parties find the collaboration suitable and feasible, the redistribution can continue on a contractual basis, providing a long-term, regulated framework for food donation. The ultimate goal of the pilot is to successfully launch food redistribution in at least one Hungarian primary school, introducing this previously unused method as a practical and socially beneficial way to reduce food waste within the school catering system.
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	UVMB Timeline for Pilot Actions
	2025-12
	2026-01
	2026-02
	2026-03
	2026-04
	2026-05
	2026-06
	2026-07
	2026-08
	2026-09
	2026-10
	2026-11

	Exploring the opportunity for redistribution
	
	
	
	
	
	
	
	
	
	
	
	

	Consultation with Pilot Schools
	
	
	
	
	
	
	
	
	
	
	
	

	Carrying out the interventions
	
	
	
	
	
	
	
	
	
	
	
	

	School 1-2
	
	
	
	
	
	
	
	
	
	
	
	

	School 3-4
	
	
	
	
	
	
	
	
	
	
	
	

	School 5-6
	
	
	
	
	
	
	
	
	
	
	
	

	Post-intervention food waste measurement
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Success Factors
Schools’ long-term engagement
Sustainable results can only be achieved if schools remain committed beyond the pilot period. Continuous motivation of management and staff, as well as clear communication of the environmental and social benefits of the intervention, will be crucial for maintaining long-term involvement.
Children’s acceptance of the intervention
The awareness-raising activities can only be effective if pupils understand and internalise the messages about the value of food and waste prevention. Engaging educational methods, interactive lessons, and the visible impact of their actions will play a key role in securing their support and behavioural change.
Canteen staff, teachers’, parents’ cooperation
Successful implementation requires close collaboration between all actors within the school community. Teachers can reinforce educational messages in class, parents can support behavioural changes at home, and canteen staff can ensure that practical measures are properly followed. The participatory approach will strengthen ownership and collective responsibility.
Similar menu between input and output measurement
To ensure the reliability of food waste data and enable meaningful comparison before and after the interventions, schools should maintain a similar menu structure across both measurement periods. This will reduce variability and allow for an accurate assessment of the intervention’s effectiveness.

Risks
Limited school resources or staff capacity
Additional workload (e.g. packaging surplus food, organising educational sessions) might be challenging for some schools.
Mitigation: provide clear task planning, simple tools, and where possible, involve volunteers.
Low motivation or time constraints among participants
Competing priorities may reduce participation.
Mitigation: maintain continuous communication, feedback, and recognition of participants’ contributions.
Food safety or legal constraints on redistribution
Strict national regulations could delay or limit the implementation of redistribution.
Mitigation: close cooperation with the HFBA and local authorities to ensure compliance and obtain necessary approvals in advance.
Variability in school population or meal demand
Changes in pupil numbers or attendance can influence food waste data.
Mitigation: adjust analysis accordingly and document contextual factors carefully.

[1] Michie, S., van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new method for characterising and designing behaviour change interventions. Implementation Science, 6, 42. https://doi.org/10.1186/1748-5908-6-42
[2] Túróczi, Z., Bittsánszky, A., Fülöp, L., Dunay, A., & Tóth, J. A. (2015). Examination of plate waste in school catering. In: Proceedings of the 5th International Conference on Management 2015. Management, leadership and strategy for SMEs’ competitiveness. Gödöllő: Szent István University Publishing House, pp. 497-500. ISBN 978-963-269-492-4.
[3] Ali, S. S. S., Razali, Z., & Samah, B. A. (2021). Quantification of food waste in school canteens: A mass flow analysis. Resources, Conservation and Recycling, 164, 105176. https://doi.org/10.1016/j.resconrec.2020.105176
[4] Tóth, A., Ittzés, A., Pelyhe, L., Illés, B. C., Dunay, A., & Bittsánszky, A. (2017). Pilot-study for the investigation of school meals’ preference and main factors of restaurant service (Pilot-study az iskolai éttermek ételeinek kedvelése és az éttermi szolgáltatás fontosabb tényezőinek vizsgálatához). Táplálkozásmarketing, 4(1/2), 53-63.
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4.4.1 [bookmark: _Toc209604506] Planned Pilot Actions 
(Problems and Objectives)

Recent epidemiological evidence highlights critical challenges in the dietary habits of children and adolescents in the Emilia-Romagna Region. According to OKkio alla Salute (2023) and the Health Behaviour in School-aged Children (HBSC) survey (Istituto Superiore di Sanità, 2018), the consumption of fruits and vegetables among school-aged children remains insufficient and tends to decline with age. This dietary trend not only affects children’s nutritional status but also contributes to increased food waste in school canteens, where vegetables are among the most frequently discarded foods.
 
Food waste monitoring conducted by the Laboratorio di Ricerca e Innovazione sulla Sostenibilità e l’Osservazione (Sustainable Catering Laboratory, LARISO) at the University of Bologna during the 2022–2024 school years confirmed that side dishes are the most wasted component of school meals in the Emilia-Romagna Region: approximately 46% of prepared vegetables are not consumed, and an additional 11% are not served to students. These findings indicate a significant gap between the planned nutritional offer and actual food intake, with implications for both sustainability and children’s health.
 
This issue is consistent with the broader evidence from the Italian context. A large-scale randomized controlled trial conducted in 26 Italian schools by Petruzzelli (2025) demonstrated that around 29% of food prepared in school canteens is wasted nationally, with vegetable side dishes showing particularly high levels of plate waste. Their research also highlighted that contextual factors, such as the type of vegetables served, the sequence of meal presentation, and the school environment, can significantly affect the success of food waste reduction strategies.
 
Given this background, the proposed intervention seeks to test the effectiveness of a social norm-based communication intervention in reducing vegetable waste in school canteens. Specifically, the intervention involves designing and displaying a poster with a social norm message—for example, emphasizing that “most students finish their vegetables”—to encourage pro-environmental and health-oriented eating behaviors among pupils.
 
The objective of this pilot is to measure the impact of social norm messaging on the amount of uneaten vegetables, thereby evaluating its potential to reduce plate waste while simultaneously promoting healthier eating habits among children. This behavioral intervention aims to generate evidence-based insights for scalable strategies that can enhance both the sustainability and nutritional outcomes of school meal systems.

1. OKkio alla SALUTE Survey Results 2023” – Emilia-Romagna Region ( emilia-romagna-2023.pdf )
2. “HBSC: Lifestyles and health of young Italians aged 11 to 15 – Emilia Romagna Region” ( emilia-romagna-2018.pdf (iss.it) )
3. Petruzzelli, M., Iori, E., Ihle, R., Vittuari, M. (2025). Can changing the meal sequence in school canteens reduce vegetable food waste? A cluster randomized control trial. FOOD POLICY, 130(January 2025), 1-18 [10.1016/j.foodpol.2024.10278
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The intervention builds upon the experience and institutional collaboration framework established through LaRiSo coordinated by the Emilia-Romagna Region in cooperation with the University of Bologna. This initiative was launched under Regional Council Resolution No. 741/2023 by the Collective Prevention and Public Health Service, part of the General Directorate for Personal Care, Health, and Welfare of the Emilia-Romagna Region. LaRiSo serves as a participatory platform aimed at improving the integrated sustainability of collective catering services, with a particular focus on school canteens (Regione Emilia-Romagna, 2023a).
 
Within this framework, the University of Bologna has been actively engaged in co-developing strategies and experimental interventions to promote healthier and more sustainable diets, reduce food waste, and support the donation of surplus food. 
 
Drawing on the lessons learned from our experience, this intervention will adapt and expand the participatory co-design methodology to plan and test new behavioural and educational interventions targeting vegetable waste reduction in school canteens. The approach integrates multiple stakeholder perspectives, including nutrition experts, public health professionals, school staff, caterers, and local authorities, to ensure that the intervention is both scientifically robust and contextually relevant.
 
The co-design phase will be structured around a series of participatory workshops coordinated by UNIBO:
 
· Workshop 1 – Introduction to the intervention:
The first workshop will introduce the preliminary concepts, present potential intervention formats, and gather stakeholder feedback on feasibility and local adaptation.

· Workshop 2 – Finalization of the shared intervention:
The second meeting will refine and consolidate the selected intervention design, including implementation logistics, communication strategies, and evaluation criteria.
 
Following the workshops, bilateral meetings will be conducted with participating schools and catering companies to customize the intervention based on local conditions, such as menu composition, meal organization, and space layout.

Through this collaborative approach, the intervention aims to foster an enabling environment for reducing food waste—particularly vegetables—while promoting healthier eating habits among children. The participatory process also strengthens institutional linkages between universities, regional authorities, and schools, facilitating long-term sustainability and the potential transfer of best practices to other regional and international contexts.

1. Regione Emilia-Romagna. (2023a). Delibera della Giunta Regionale n. 741/2023: Istituzione del Laboratorio della Ristorazione Sostenibile (LaRiSo). Bologna, Italy: Servizio Prevenzione Collettiva e Sanità Pubblica.
2. Regione Emilia-Romagna. (2023b). Delibera della Giunta Regionale n. 1452/2023: Linee guida regionali per l’offerta di alimenti e bevande sane e sostenibili nelle scuole e strumenti per la loro valutazione e monitoraggio. Bologna, Italy: Direzione Generale Cura della Persona, Salute e Welfare.
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Experimental Design and Sampling Strategy	Comment by yuchia.chen2: delete? and move completely to 1.2.1

The intervention follows a cluster randomized controlled trial (RCT) to measure the behavioral effects of a social norm–based nudge, represented by a student co-created poster promoting vegetable consumption, on reducing plate waste in primary school canteens.
 
The study involves fourth-grade classes from 17 primary schools across the Emilia-Romagna Region, selected through stratified random sampling across the three? main territorial areas:
· Northern Emilia (Modena, Parma, Piacenza, Reggio Emilia),
· Central Emilia (Bologna, Imola), and
· Romagna (Forlì-Cesena, Ravenna, Rimini, and Ferrara).

Schools were stratified according to the jurisdiction of the Local Health Authorities (Aziende Unità Sanitarie Locali – AUSL), which oversee menu validation and nutritional monitoring at the local level.
 
Randomization occurred at the school level, assigning schools to either: 
· Intervention group – exposed to the co-created social norm poster, or
· Control group – maintaining standard meal service without intervention.

	 Level
	Role
	Description

	Wide Area
	Population
	A random sample was drawn at the level of each Vast Area

	AUSL
	Stratification
	Each AUSL represents a stratification level for the selection of schools.

	School
	Cluster unit
	Schools are the unit randomized into treatment or control groups.

	Fourth grade
	Measurement unit
	Each class is the unit by which the outcome (vegetable waste) is measured.




Exclusion criteria included schools with mixed-age classes (for example, schools in mountainous areas with few students), those without full-time schedules (i.e., classes with fewer than 5 school returns per week), or without an internal lunch service. This design aligns with the CONSORT guidelines for RCTs (Moher et al., 2001) and previous food waste studies in school settings (e.g., García-Herrero et al., 2021; Boschini et al., 2018).

Intervention Design and Implementation
The intervention consists of two integrated components:
 
· Awareness-Raising through Co-creation
The first component of the intervention focuses on participatory learning and creative engagement. Fourth-grade pupils take part in classroom-based co-design activities where they collaboratively design a poster promoting vegetable consumption and waste reduction.  The classroom sessions are guided by teachers using structured materials developed by UNIBO, drawing on internationally validated educational tools such as the Harvard Healthy Eating Plate. Through the co-creation process, pupils engage cognitively and emotionally with the topic, transforming abstract messages into personally meaningful ones. (...reference)

· Nudging through the social norm poster

The second component of the intervention is a behavioral nudge implemented in the dining environment. The co-created poster is displayed prominently in the canteen for two consecutive weeks, where children make real-time food choices.  The exposure aims to subtly influence eating behavior by making the positive social norm salient at the point of decision. (reference)

The poster conveys a descriptive social norm message that encourages vegetable consumption by emphasizing that “other children like you” already engage in the desired behavior, while simultaneously including the image of "explorers and athletes". The message is framed positively and grounded in peer behaviors to enhance identification and motivation.(reference) Moreover, it features a mascot and slogan created by the children, integrating visual and textual elements, as well as associates eatnig vegetables with playfulness, strength, and energy—values that resonate with the target age group (8–10 years old), making the message both relatable and aspirational.
 
The message for this intervention is:
“Esploratori e atleti hanno un segreto: la verdura!
Anche a scuola bambini e bambine mangiano verdura per avere energia e divertirsi di più. Mangiala anche tu e scopri i suoi superpoteri!”
 
Translation in English:
“Explorers and athletes have a secret: vegetables!
Even at school, boys and girls eat vegetables to boost their energy and have more fun. Eat them too and discover their superpowers!”

(picture of the example of the poster)

Identification strategy of the intervention effort

In order to verify the ability of this intervention to change behaviors in the desired direction, the food waste measurements collected will be compared between the intervention group and the control group, in the two measurements taken before and after the introduction of the intervention to verify whether waste will be lower in the classes that were exposed to the poster.
This comparison between groups and over time constitutes a valid strategy for identifying the average effects of this intervention on the treated subjects . The hierarchical structure of the data (classes and schools) will be taken into account during the analysis phase.

Intervention Implementation

The intervention will be preceded by two online meetings with the teachers of the classes involved, to introduce them to the co-creation activity to be carried out in the classroom. Teacher training will use scientifically approved tools adopted nationally and internationally:
· First meeting (duration 1 hour) – Objective: Presentation of topics related to pediatric nutrition education (transcultural food pyramid, healthy eating plate, food utilization pyramid). The first meeting will be face-to-face and recorded for distribution to all teachers in the schools involved.
· Second meeting (duration 2 hours) – Objective: Presentation of the co-creation activity to be carried out in the classroom, with an interactive simulation of the session with the teachers present. The second meeting will be highly interactive and will require the active participation of the teachers.

The duration of the intervention is approximately 5 non-consecutive weeks.
For the first week, pre -intervention food waste measurements will be carried out for both groups (from Monday to Friday, 5 days), that is, before the classroom poster-making activity. Subsequently, for two consecutive weeks, the intervention group schools will conduct classroom-based social norm poster creation activities, with the active involvement of teachers. The poster creation activity will be conducted according to uniformly defined guidelines and distributed to the teachers responsible for the intervention classes. The expected duration is 120 minutes. 

After the createion of the posters from the pupils, the material will be displayed in a prominent area of the cafeteria for two weeks (the forth and the fifth weeek).During the second week of using the poster in the canteen (the fifth week), post-intervention food waste measurements will be carried out for all the schools (Monday to Friday, 5 days). In the control group schools , no classroom activities will be carried out and no posters and/or materials will be distributed.

Food waste data are collected before and after the intervention in both control and treatment schools to measure changes in vegetable plate waste and overall waste generation. 

(picture of the time planning structure for intervention)

Materials and Tools

To standardize data collection and implementation, each participating class will receive:
· Teacher guidelines for classroom activities,
· Poster templates with social norm message examples for the tretement schools only.


1. Moher, D., Schulz, K. F., & Altman, D. G. (2001). The CONSORT statement: Revised recommendations for improving the quality of reports of parallel-group randomized trials. JAMA, 285(15), 1987–1991.
2. García-Herrero, L., Costello, C., De Menna, F., Schreiber, L., & Vittuari , M. (2021). Eating away at sustainability. Food consumption and waste patterns in a US school canteen. Journal of Cleaner Production , 279 . https://doi.org/10.1016/j.jclepro.2020.123571
3. Boschini, M., Falasconi, L., Cicatiello, C., & Franco, S. (2018). Why the waste? A large-scale study on the causes of food waste at school canteens. Journal of Cleaner Production, 172, 1140–1147.
4. Chapman et al., 2019
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https://liveunibo.sharepoint.com/:x:/s/FOSASATeammeeting/EVwTd4mc7zREhtaw215WDbIBICjksrFkKGenQBa0ti_FbQ?e=l5wyZW 

Milestones
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Key success factors:

· Collaboration with Institutional Stakeholders: Effective coordination among canteen staff, teachers, parents, and local health authorities (AUSL) is a decisive factor for successful implementation. The involvement of regional and municipal authorities, together with the UNIBO team, provides the institutional framework and technical guidance necessary for coherent implementation across different schools.
· Evidence-based design: The intervention builds on validated behavioral science models, including social norms theory and choice architecture, as well as the past experience of the stakeholders.
· Sample representative: The target population is randomly assigned to a treatment and a control group. This implies perfect comparability between the two groups that are subject to the same extraneous confounding factors. The cluster randomized controlled trial (RCT) design, with pre- and post-intervention measurements, provides evidence of causal effects. In this case, stratified sampling across regional territories enhances representativeness and generalizability of the results.
· Participatory Co-creation Process: The active engagement of teachers and students in the design of the social norm posters represents a significant strength of this intervention. Co-creation enhances ownership, intrinsic motivation, and emotional connection to the intervention message.
· Combination of awareness raising and nudging: The intervention integrates awareness-raising activities with behavioral insights (nudging), creating a complementary mechanism for change. This dual approach increases both cognitive understanding and habitual reinforcement, maximizing the likelihood of sustained behavioral change.

Risks and Mitigation Strategies

· Heterogeneity in School Environments: Differences in meal organization, menu composition, and service style across schools could affect intervention consistency and comparability of data (Petruzzelli et al., 2025). To mitigate this, detailed contextual information is collected, and implementation protocols are standardized.
· Variation in Teacher Engagement: The success of the co-creation phase relies heavily on teacher motivation and adherence to the provided guidelines. To reduce variability, preparatory training sessions and written protocol are provided, together with the continuous support from the UNIBO team.
· Operational Challenges in Data Collection: Accurate weighing and data reporting depend on the collaboration of kitchen staff, AUSL operators and researchers. Miscommunication or logistical constraints could introduce measurement errors. Regular coordination meetings and training before the intervention could serve as the quality control mechanisms.

Overall, the success of the Italian pilot action will depend on strong institutional collaboration, consistency in implementation, and the sustained engagement of the school community. The participatory and evidence-based approach enhances ownership, ensures scientific validity, and supports the scalability of this behavioral intervention within regional and EU-level food waste prevention strategies.
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Redistribution is less about behavioural science and more about systemic and regulatory solutions. Nevertheless, behavioural factors such as staff attitudes or parental acceptance can affect implementation.
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