Supplementary Material  1: Maturity Measurement Scale for the Assessment of SCOPE, DEPTH and SPHERICITY Criteria
	Level
	Description

	Level 0: Undefined
	No discernible elements, practices, or mechanisms related to the assessed criterion are observed. Where present, such elements remain at a conceptual or draft stage and lack formal adoption or practical implementation.

	Level 1: Limited
	Isolated elements or practices related to the assessed criterion are identifiable; however, they are fragmented, incomplete, and insufficient to address the full scope of the criterion.

	Level 2: Emerging
	A substantial set of relevant elements or practices has been adopted, yet their implementation remains partial, uneven, or weakly institutionalized, with limited integration across organizational or ecosystem levels.

	Level 3: Formalized
	Relevant elements and practices are formally established and consistently applied. Nevertheless, systematic monitoring, evaluation, or feedback mechanisms are absent or underdeveloped.

	Level 4: Measured
	Relevant elements and practices are comprehensively implemented and supported by structured monitoring and assessment processes. Evaluation outcomes are used to inform adjustments and performance improvements.

	Level 5: Optimized
	Relevant elements and practices are fully embedded, systematically monitored, and continuously refined. Evidence of learning, innovation, and adaptive improvement is observed, contributing to sustained enhancement of performance over time.
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	Levels 
	Dimensions  
	Elements 
	Indicators 
	Maturity Measurement Scale 

	
	
	
	
	Level 0: Undefined
	Level 1: Limited
	Level 2: Emerging
	Level 3: Formalized
	Level 4: Measured
	Level 5: Optimized

	MACRO- SCOPE (STEEPED Analysis)
	Societal aspects
	Religion 
Ethnicity
Employment situation
Financial means
Wellbeing
Health
Presence of disabilities
Habits
Awareness raising-education
	Level of sustainable habits of stakeholders regarding FLWPR.
	 
	 
	 
	 
	 
	 

	
	
	
	Level of awareness and education of stakeholders on FLWPR.
	 
	 
	 
	 
	 
	 

	
	
	
	Impact of the FLWPR on collective well-being 
	 
	 
	 
	 
	 
	 

	
	
	
	Impact of the FLWPR on individuals (health, safety, quality of life).
	 
	 
	 
	 
	 
	 

	
	Technology aspects
	Purpose 
Application
Accessibility
Efficacy
Added value
Dual use
Research and Innovation
Existing alternative
Challenges
	Accessibility of stakeholders to new technologies related to FLWPR.
	 
	 
	 
	 
	 
	 

	
	
	
	Intensity of research and innovation activities regarding FLWPR.
	 
	 
	 
	 
	 
	 

	
	
	
	Effectiveness of available technologies in implementing FLWPR solutions.
	 
	 
	 
	 
	 
	 

	
	Economic aspect
	Economic value & commercialisation
Job creation and loss
Infrastructure & resources needs
Equality of access
Skills dependency
Resource dependency
Infrastructure dependency
Affordability
	Economic value of fresh food expected to be saved from waste.
	 
	 
	 
	 
	 
	 

	
	
	
	Availability of incentives for preventing and reducing FLW. 
	 
	 
	 
	 
	 
	 

	
	
	
	Availability of infrastructure and resources required to prevent and reduce FLW. 
	 
	 
	 
	 
	 
	 

	
	
	
	Income level and saving capacity of stakeholders to prevent and reduce FLW. 
	 
	 
	 
	 
	 
	 

	
	Environmental aspect
	Environmental impact
Natural resource usage
Resource efficiency
Energy efficiency
Water efficiency
Recyclability
Production/Process safety
Product safety
	Environmental impact of the FLW
	 
	 
	 
	 
	 
	 

	
	
	
	Contribution of the FLWPR to resource efficiency.
	 
	 
	 
	 
	 
	 

	
	
	
	Impact of the FLWPR on natural resources.
	 
	 
	 
	 
	 
	 

	
	
	
	Degree to which the FLWPR respects or improves the environment.
	 
	 
	 
	 
	 
	 

	
	Political and legal aspects
	Geopolitical aspects
Individual rights
Democratic aspects
Liability
Laws and regulations
Market structure
Privacy issues
Guidelines for foresight-based policy analysis
	Suitability of current laws and regulations to facilitate the implementation of FLWPR solutions.
	 
	 
	 
	 
	 
	 

	
	
	
	Level of support from the legal context regarding liability associated with FLWPR development.
	 
	 
	 
	 
	 
	 

	
	
	
	Market structure and its effect on the implementation of FLWPR solutions (competition, entry barriers, etc.).
	 
	 
	 
	 
	 
	 

	
	Ethical aspects
	Respect for persons
Respect for environment
Availability of justice (fair availability)
Collective wellbeing
Individual freedom (autonomy)
Taboos/Social norms concerning FW
	Degree to which the FLWPR respects, protects, or enhances the natural environment.
	 
	 
	 
	 
	 
	 

	
	
	
	Degree to which the FLWPR positively affects people’s health, safety, quality of life, and overall well-being.
	 
	 
	 
	 
	 
	 

	
	
	
	Degree to which the FLWPR contributes to the well-being of communities and society at large, including fairness, equity, and social inclusion.
	 
	 
	 
	 
	 
	 

	
	Demographic aspects
	Age
Gender
Household composition
Education level
Occupation
Geographical residence
	Degree to which the target group of the FLWPR action is characterized and segmented according to key demographic variables such as age range, education level, household composition (number of adults and children), and geographical location (rural vs. urban)
	 
	 
	 
	 
	 
	 

	MICRO- DEPTH (Strategic Consistency)
	1. Normative Dimension 
	Mission and Vision
	Degree to which the organization has explicitly defined, formally documented, and publicly communicated its mission and vision.
	 
	 
	 
	 
	 
	 

	
	
	Values/commitments 
	Degree to which the organization’s core values and strategic commitments are explicitly defined, formally documented, and publicly communicated.
	 
	 
	 
	 
	 
	 

	
	
	Motivation 
	Degree to which the organization has explicitly identified, formally documented, and systematically integrated its motivations—such as ethical convictions, market demand, operational efficiency, or regulatory requirements—into its value proposition for reducing and preventing food waste.
	 
	 
	 
	 
	 
	 

	
	
	Alignment with Food Waste Prevention
	Do the mission/vision/values refer to the prevention and reduction of food waste?
	 
	 
	 
	 
	 
	 

	
	
	Sustainability Principles (balance between the economic, social, and environmental dimensions; intergenerational perspective; stakeholder approach; life cycle thinking)
	Are sustainability principles explicitly mentioned or aligned with the mission/vision/values?
	 
	 
	 
	 
	 
	 

	
	
	Circularity Alignment
	Are principles related to circularity explicitly mentioned or aligned with the mission/vision/values?
	 
	 
	 
	 
	 
	 

	
	2. Strategic Dimension
	1. Redistribution of food for human consumption (JRC strategy class 1)
	The organization implements actions to prevent the waste of edible food through redistribution.
	 
	 
	 
	 
	 
	 

	
	
	2. Food valorization (JRC strategy class 2)
	The organization implements actions to transform food surpluses or by-products into new products.
	 
	 
	 
	 
	 
	 

	
	
	3. Consumer behavior change (JRC strategy class 3)
	The organization implements initiatives aimed at changing consumer behavior.
	 
	 
	 
	 
	 
	 

	
	
	4. Improving supply chain efficiency (Strategy class JRC 4)
	The organization implements actions to improve supply chain efficiency to reduce and prevent food waste.
	 
	 
	 
	 
	 
	 

	
	
	5. Food waste prevention and governance (JRC Strategy Class 5)
	The organization implements actions to prevent food waste.
	 
	 
	 
	 
	 
	 

	
	
	Priority in the Waste Hierarchy (EU Waste Hierarchy)
	The organization prioritizes food waste prevention over reuse or recycling
	 
	 
	 
	 
	 
	 

	
	
	Scope of Application of Circular Economy (Kalmykova et al., 2018)
	The organization applies circular economy principles at different stages of its model, including sourcing (use of local or agroecological ingredients), eco-design (reducing packaging and non-reusable materials), and organic waste management (composting, recycling, or energy recovery).
	 
	 
	 
	 
	 
	 

	
	
	Circular Economy Strategies (Konietzko et al., 2020)
	The organization implements circular economy strategies focusing on Narrowing (reducing resource use, e.g., optimizing processes), Slowing (extending the shelf life of food or products, e.g., proper storage and order adjustments), and Closing (closing the material cycle, e.g., collaborating with composting or recycling companies for organic waste treatment)
	 
	 
	 
	 
	 
	 

	
	
	Life Cycle Environmental Impact
	The organization’s main actions aim to minimize environmental impacts throughout the entire value chain, including both upstream (supply) and downstream (use and disposal) stages.
	 
	 
	 
	 
	 
	 

	
	3. Operative Dimension                              1. Identify an action/strategy taken by the organization to prevent or reduce food waste  2. Regarding the action/strategy, evaluate the following aspects. 
	Environmental Footprint
	The organization has sufficient information (material, human, etc.) to measure the environmental impact of its actions or strategies.
	 
	 
	 
	 
	 
	 

	
	
	
	The organization measures or estimates the environmental impact of its actions or strategies.
	 
	 
	 
	 
	 
	 

	
	
	
	The organization tracks relevant Environmental Footprint indicators as defined by the European framework and prioritizes some over others based on strategic relevance.
	 
	 
	 
	 
	 
	 

	
	
	Social Footprint
	The organization has sufficient information (material, human, etc.) to measure the social impact of its actions or strategies.
	 
	 
	 
	 
	 
	 

	
	
	
	The organization measures or estimates the social impact of its actions or strategies.
	 
	 
	 
	 
	 
	 

	
	
	
	The organization tracks relevant social footprint indicators (e.g., S-LCA indicators) and prioritizes some over others based on strategic relevance.
	 
	 
	 
	 
	 
	 

	
	
	Economic Footprint
	The organization has sufficient information (material, human, etc.) to measure the economic impact of its actions or strategies.
	 
	 
	 
	 
	 
	 

	
	
	
	The organization measures or estimates the economic impact of its actions or strategies.
	 
	 
	 
	 
	 
	 

	
	
	
	The organization tracks relevant economic footprint indicators and prioritizes some over others based on strategic relevance
	 
	 
	 
	 
	 
	 

	
	
	HE XX Project assessment of the action 
	 
	 
	 
	 
	 
	 
	 

	MESO-SPHERICITY (Ecosystem Governance)
	1. Stakeholder engagement for a Circular Economy 
	1. Identification and categorization of stakeholders
	Existence and regular update of a stakeholder map
	 
	 
	 
	 
	 
	 

	
	
	
	Ability to classify stakeholders based on power, legitimacy, and urgency
	 
	 
	 
	 
	 
	 

	
	
	
	Depth of stakeholder influence and needs analysis
	 
	 
	 
	 
	 
	 

	
	
	2. Mechanisms for participation and co-creation (multidimensional engagement)
	Existence of committees, forums, or working groups aimed at promoting greater sustainability and preventing or reducing waste
	 
	 
	 
	 
	 
	 

	
	
	
	Collaborative projects with other actors to reduce food waste and achieve system sustainability
	 
	 
	 
	 
	 
	 

	
	
	
	Co-creation or joint design processes where stakeholders participate more deeply, contributing emotions, values, or a common vision
	 
	 
	 
	 
	 
	 

	
	
	3. Transparency, communication, and trust
	Internal communication of sustainability (How sustainability goals/results are communicated internally and to stakeholders)
	 
	 
	 
	 
	 
	 

	
	
	
	Stakeholder reporting (How stakeholders communicate sustainability results)
	 
	 
	 
	 
	 
	 

	
	
	4. Participatory governance
	Stakeholder participation in sustainability/food waste strategic decisions
	 
	 
	 
	 
	 
	 

	
	
	
	Organization participation in stakeholders’ decision-making
	 
	 
	 
	 
	 
	 

	
	
	
	Alignment with stakeholder values (Decisions reflect stakeholder interests/values)
	 
	 
	 
	 
	 
	 

	
	
	
	Formal mechanisms for follow-up and accountability
	 
	 
	 
	 
	 
	 

	
	2. Public-Private Partnerships for a CE 
	1. Fundamentals of Sustainable Ecosystem Governance
	Collaboration requirements (Extent to which collaborations with public administrations promote environmental, social, or food waste objectives)
	 
	 
	 
	 
	 
	 

	
	
	
	Policy influence (Organization’s contribution to influencing sustainability regulations or circular economy policies)
	 
	 
	 
	 
	 
	 

	
	
	2. Identification and Participation of Key Stakeholders in the Ecosystem
	Identification of relevant public actors in the ecosystem
	 
	 
	 
	 
	 
	 

	
	
	
	Stakeholder engagement mechanisms (Use of formal processes to engage, prioritize, and collaborate with public stakeholders)
	 
	 
	 
	
	 
	 

	
	
	3. Internal Governance Structure in Alliances
	Coordination channels (Existence of regular channels for implementing, reviewing, and improving sustainable practices)
	 
	 
	 
	 
	 
	 

	
	
	4. Due Diligence and Impact Assessment Tools
	Existence of indicators or systems to monitor the effects of agreements on food waste reduction
	 
	 
	 
	 
	 
	 

	
	
	5. Transparency and Sustainable Communication
	Existence of channels (reports, apps, platforms) to communicate the sustainability of agreements
	 
	 
	 
	 
	 
	 

	
	
	6. Sustainability in the Public Supply Chain
	Interorganizational agreements (Agreements or collaborations to promote sustainable/circular practices)
	 
	 
	 
	 
	 
	 

	
	
	
	Green public procurement (Inclusion of sustainability clauses or green criteria in public tenders)
	 
	 
	 
	 
	 
	 

	
	
	7. Scalability and Replicability Capability
	Extent to which current regulations facilitate replicability
	 
	 
	 
	 
	 
	 

	
	
	
	Identification and management of barriers limiting replication
	 
	 
	 
	 
	 
	 

	
	3. CE in supply chain management 
	1. Focal Actor and Ecosystem Leadership
	Influence capacity (Organization’s ability to influence stakeholders to adopt waste prevention/reduction practices)
	 
	 
	 
	 
	 
	 

	
	
	
	Leadership perception (Degree to which the organization is recognized as a leader in sustainability initiatives)
	 
	 
	 
	 
	 
	 

	
	
	
	Strategic leverage (Use of organization’s strategic position to promote sustainability upstream (suppliers) and downstream (consumers, waste managers))
	 
	 
	 
	 
	 
	 

	
	
	2. Circular Supply Chain Optimization
	Supply chain sustainability alignment (Extent to which the supply chain is aligned with sustainability principles from sourcing to final consumption)
	 
	 
	 
	 
	 
	 

	
	
	
	Supplier agreements (Existence of formal agreements ensuring sustainable and circular practices)
	 
	 
	 
	 
	 
	 

	
	
	
	Feedback integration (Use of supplier and consumer feedback to improve supply chain sustainability)
	 
	 
	 
	 
	 
	 

	
	
	3. Risk and opportunity management
	Identification of sustainability and waste reduction risks in the supply chain
	 
	 
	 
	 
	 
	 

	
	
	
	Identification of opportunities for sustainability and circular practices
	 
	 
	 
	 
	 
	 

	
	
	
	Processes to manage sustainability risks and exploit opportunities
	 
	 
	 
	 
	 
	 



