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[bookmark: _Toc236197808]Introduction

[bookmark: _Toc235705011]Food waste is an increasing global issue with major economic, environmental and social impacts, especially in the retail sector. Developments in digital technologies and artificial intelligence offer the potential to reduce food waste using methods such as improved forecasting and inventory management and food redistribution. This document describes the planning of research to examine new and creative ways in which to eliminate food waste by developing an AI-driven Smart Food Waste Reduction Platform. It covers idea genesis, aim and objectives of the project, research philosophy and search approach and methods. The project outlines how it plans to develop practical solutions and will deliver economic benefit to businesses, consumers, charities and the natural environment.






[bookmark: _Toc236197809]Main Body
[bookmark: _Toc236197810]Task 1 : Ideation and Mind Map
Innovation starts with identifying problems which have social, environmental and economic implications and then developing solutions that are more practical and pragmatic and that create value for several players. Accurate demand forecasting, partial or overstocking, inefficient inventory management and lack of consumer awareness are among the major drivers resulting in a huge amount of edible food being discarded, making food waste one of the biggest sustainability problems in the global food  supply chain [1]. This reduces profitability and adds unnecessary greenhouse gas emissions and waste of natural resources [2].
[bookmark: OLE_LINK2]This project started with exploring the idea of several solution approaches for reducing food waste in the retail sector, based on technologies. Some initial ideas were to improve food donation systems, increase community food-sharing networks, improve inventory management software, and develop automated discounting strategies [3]. Various existing applications that examine the reduction of food waste were also explored, including Too Good To Go, Olio, Flash food and Gander, to gain insight into how digital technologies are currently helping to reduce food waste [4]. These are platforms that have successfully established supply and demand linkages for surplus food, but they tend to be more reactive in terms of managing waste and less proactive in terms of reducing waste.
The ideation process thus evolved into an integrated and proactive solution that integrates Artificial Intelligence, Predictive Analytics, Inventory Management, Dynamic Pricing and Food Donation Management into a single digital platform.













[bookmark: _Toc236197811]1.1 Mind Map 


[image: ]

Figure 1 . Mind map illustrating the ideation process and development of the proposed AI-powered Smart Food Waste Reduction Platform.    Source: Author’s own work.


View my mind map : https://mm.tt/map/4045836885?t=0oFKYo02ov
[bookmark: _Toc235705014]The process of creating the proposed AI-powered Smart Food Waste Reduction Platform is discussed, highlighting how the platform's concept was structured and presented visually in the mind map in Appendix A. The main theme “AI-powered Smart Food Waste Reduction Platform” is linked to each of the interconnected branches, including the general issue of Food Waste, existing approaches and digital applications, Research gaps identified, the solution in the form of AI, Innovation opportunities, Research objectives and methodology. Other benefits of the platform are also highlighted on the map, such as better demand forecasting, inventory optimisation, dynamic pricing, and food donation management. In addition, it illustrates the economic, environmental, and social benefits generated by the reduction, prevention, and reuse of food waste, as well as the operational efficiency of the system, with support from sustainable development goals (SDGs) and the circular economy. The advantages and disadvantages of the AI-powered smart food waste platforms have also been shown and linked within the mind map. In general, the mind map gives a clear idea of the logical progression of the research problem, proposed innovation and expected outcomes.







[bookmark: _Toc236197812]1.2 Reflection on the Ideation Process
Reviewing existing solutions was a necessary first step, since innovation depends on understanding what has already been attempted. Early responses to food waste were largely food sharing and discounted-sale apps, most of which redistribute food that has already become surplus rather than preventing it, and this shifted the focus towards predictive technologies. Mapping the ideas showed how operational problems, stakeholder needs and technology requirements connect [5]. The concept therefore developed into a retailer-facing platform in which artificial intelligence supports decision-making, and the process confirmed that innovation is iterative, refined through evidence and multiple perspectives.









[bookmark: _Toc236197813] 1.3 Selected Project Idea

Following the ideation process, the chosen project idea is to develop an AI-powered Smart Food Waste Reduction Platform, which will assist supermarkets and food retailers by mitigating avoidable food waste. AI will be combined with inventory tracking, expiry date management, order forecasting, real-time pricing, customer notification and automated food donation matching for the platform [6]. The system is designed to help minimise loopholes in inventory management by forecasting food supply in excess of demand before the food is sold or thrown out, thus reducing disposal costs and broadening opportunities for food redistribution outside their own market [7] [8].
The project is likely to yield benefits to various groups of stakeholders. This can increase the efficiency of businesses, and beyond the financial value for the business, reduce the financial loss to both employees and the public for products that would go to waste while providing the public with early information about discounts available. Surplus food is delivered more efficiently to charitable groups, and it reduces waste production and carbon emissions, thereby promoting environmental sustainability. The proposed project therefore connects very well with the concepts and ideas of innovation, creativity and value creation inherent in this module.











[bookmark: _Toc236197814]Task 2 : Aim and Objectives
[bookmark: _Toc236197815]2.1 Project Aim
[bookmark: _Toc235705018]Project Aim: To investigate the feasibility of an AI powered Smart Food Waste Reduction Platform for reducing avoidable food waste in supermarkets, and to assess the potential of artificial intelligence and digital technologies to generate economic, environmental and social value for retailers, consumers and charities.


[bookmark: _Toc236197816]2.2 Project Objectives
To achieve the project aim, the following objectives have been developed:
· To explore the key causes and consequences of food waste in a supermarkets and food retail outlets.
·  To evaluate existing food waste reduction technologies and business models used by retailers.
· To assess the potential of AI-based demand forecasting, inventory optimisation, and dynamic pricing in reducing food waste within supermarkets.
·  To investigate the attitudes of retailers and consumers about using an AI-based food  waste reduction tool.
· To create recommendations for implementing an innovative digital solution to support environmental sustainability and the food redistribution programmes whilst ensuring operational efficiencies.

These objectives build logically on the earlier stages of the project: identifying the problem, evaluating possible solutions and developing feasible recommendations.








[bookmark: _Toc236197817]2.3 Research Philosophy

This research will take a pragmatic research philosophy to give the flexibility needed to explore a complex real-world problem both qualitatively and quantitatively. In Pragmatism, it is believed that there is no single philosophical approach to understanding and solving problems in practice; instead, research methods which are appropriate to the research aim are chosen [9]. Food waste can be affected by operational, technological and behavioural aspects; therefore, a pragmatic approach can be essential in synthesising and combining numerical cases and evidence with participants' experiences into a more holistic understanding [10].
A quantitative component will focus on quantifiable trends like consumer awareness, consumer buying behaviour, and their intent to buy tech-innovative technology-based food waste solutions. The qualitative results will examine the barriers and opportunities supermarket sustainability managers or scenario/solution architects face when implementing AI in the context of food waste. The two strategies will be used in combination for a holistic view of food waste reduction, both in terms of measurable trends and in terms of life experiences.
A pragmatic philosophy is thus the most suitable as it encourages methodological flexibility, problem-solving and developing practical recommendations for the retail industry. It is also in line with the project's focus on innovation, creativity and value creation via technology.

[bookmark: _Toc236197818]2.4 Search Tools, Research Databases and Search Strategy

In order to have a reliable basis and the most current literature to support the research, a systematic literature review would be conducted. Most will be retrieved from academic literature via Google scholar, Scopus, Science Direct and on-line library of the University. These sources offer a repository of peer-reviewed journal articles, conference works, and scholarly publications on food waste management, artificial intelligence, sustainability, inventory optimisation and digital innovation [11] [12] . Documents from industry sources and organisations like WRAP, the United Nations Environment Programme (UNEP) and the Food and Agriculture Organisation (FAO) will be used for their industry reports and policy documents to provide modern statistics and practical experience.



	Database/Source
	Purpose
	Example search terms

	Google Scholar
	Broad academic research on AI and food waste
	“food waste reduction” AND “artificial intelligence”

	Scopus
	Peer-reviewed multidisciplinary research
	“predictive analytics” AND “supermarket”

	ScienceDirect
	Sustainability, retail and technology research
	“food waste” AND “inventory management”

	University Library
	Academic journals, books and databases
	“dynamic pricing” AND “food waste”

	WRAP / UNEP / FAO
	Food-waste statistics, industry reports and policy information
	“retail food waste” OR “food waste statistics”



A systematic search strategy will be used by carefully choosing keywords and utilising Boolean operators to enhance the precision of search results. Some examples of the search terms used are "food waste reduction", "artificial intelligence AND food waste", "smart inventory management", "dynamic pricing", "food donation platforms", "retail sustainability", "predictive analytics AND supermarket". Truncation and phrase searching will also be used where appropriate to identify variations and related terms and to improve the relevance of search results.
To enhance the quality and credibility of the literature, preference will be given to recent peer-reviewed studies, primarily published between 2021 and 2026, together with recognised international reports and government publications. Sources will be critically assessed for methodological quality, publication credibility and alignment with the research aim and objectives before being included in the study.








[bookmark: _Toc236197819]Task 3 : Research Methods and Ethics

[bookmark: OLE_LINK1][bookmark: _Toc236197820]3.1 Validity, Reliability, Generalisability and Ethical Considerations

This study will use a mixed research methodology which combines both quantitative and qualitative techniques to give a complete picture of innovative food waste reduction strategies in retail. The research instruments will be carefully designed to align with the project aim and objectives in order to ensure validity [13]. The questionnaire and interview questions will focus on food waste, artificial intelligence, and inventory management and technology adoption. Reliability will be enhanced through consistent question wording, standardised response options, a common interview guide and uniform data collection procedures. Generalisability will be limited, as the study concentrates on selected supermarkets and consumers within one geographical area, although the findings may still be relevant to other retail settings. Ethical considerations will include informed consent, voluntary participation, confidentiality, anonymity and data security. Participants will be given clear information about the research and may withdraw at any time without penalty. These measures will contribute to the credibility, trustworthiness and quality of the proposed study and will ensure compliance with the university's ethical guidelines throughout. 


[bookmark: _Toc236197821]3.2 Research Strategies and Data Collection Methods

A mixed-methods research approach will be used, as this allows both quantitative and qualitative data to be collected and therefore provides a wider perspective on food waste reduction practices than either method could alone  [14]. The quantitative approach will involve an online questionnaire distributed to supermarket customers and staff. The questionnaire will gather data on food purchasing habits, food waste awareness, attitudes towards AI-powered food waste solutions, and willingness to adopt new technologies. Closed-ended questions with Likert scales will make the data easier to analyse statistically [15].
The qualitative part of the study will consist of semi-structured interviews with supermarket managers and sustainability or inventory management staff. These interviews will explore operational challenges, existing food waste reduction measures, the perceived benefits of artificial intelligence, barriers to its implementation, and suggestions for future improvement.
Reviewing the questionnaire results alongside the interview findings allows triangulation, which adds to the overall credibility of the study [16]. The mixed-methods approach is well suited to this project, as both measurable consumer behaviour and internal organisational practice affect food waste, and multiple perspectives are needed to identify practical and innovative solutions. Participants will be recruited through purposive and convenience sampling, selected according to their relevance and accessibility to the research.














[bookmark: _Toc236197822]3.3 Quantitative and Qualitative Analysis.
The quantitative data gathered from the questionnaires will be analysed using descriptive statistical methods such as frequencies, percentages, means and graphical presentation. This analysis will help reveal consumer awareness, attitudes towards food waste and acceptance of AI-enabled technology. In addition, cross-tabulation may be used where appropriate to compare responses across different participant groups.
Thematic analysis will be used to analyse the qualitative interview data. Interviews will be transcribed, systematically coded and classified into themes that convey the experiences and perceptions of participants. The themes emerging from the research will be compared with the literature on technology adoption, operational barriers, sustainability benefits and consumer engagement in order to identify patterns, similarities and differences. Combining both types of analysis will provide a more comprehensive understanding of the findings [17]. 


[bookmark: _Toc236197823]3.4 Pilot Study
A small pilot study will be conducted with approximately five participants, comprising supermarket customers and retail staff, to test the questionnaire provided in Appendix B before the main data collection. Participants will complete the questionnaire online, record the time taken, and comment on the wording, clarity, repetition, length and structure of the questions in Section G.
The closed responses will be reviewed quantitatively, checking that answers vary rather than cluster on one option and that the completion time is reasonable, while the written comments will be grouped by the type of issue raised in order to decide which questions require amendment. An illustrative record of this feedback and the resulting revisions is provided in Appendix C. The interview guide will not be piloted separately, as ambiguity there can be resolved directly by the interviewer. Piloting in this way enhances the reliability, validity and overall quality of the research instruments [18].














[bookmark: _Toc236197824]4. Conclusion
In this study, a new idea is proposed for a way to decrease food waste by introducing an AI-powered Smart Food Waste Reduction Platform. The development process, including conceptualisation, aims and objectives of the project, the research philosophy, search strategy, and finally a mixed-methods research approach, has been laid out. Integrating quantitative and qualitative data, this proposed research would lead to applicable solutions on the usage of artificial intelligence for sustainable food waste management in the retail industry.
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[bookmark: _Toc236197829]Appendix B- Pilot Study Questionnaire
This questionnaire is the data collection instrument for the pilot study. It is designed to be completed online by supermarket customers and staff, and to be tested with approximately five participants before the main study to check the clarity, wording and length of each question.
Instructions: Please answer all questions honestly. There are no right or wrong answers. Participation is voluntary, responses are anonymous, and you may withdraw at any time. Completing the questionnaire indicates your consent to take part.

Section A: Participant Information
A1. Are you responding as a:
☐  Supermarket customer
☐  Supermarket employee / staff member
A2. Which age group do you belong to?
☐  18–24
☐  25–34
☐  35–44
☐  45–54
☐  55 and over
A3. How often do you shop for groceries?
☐  Daily
☐  2–3 times a week
☐  Weekly
☐  Fortnightly or less
Section B: Food Purchasing and Waste Awareness
B1. How often do you buy discounted or near-expiry food items?
☐  Always
☐  Often
☐  Sometimes
☐  Rarely
☐  Never
B2. How often do you throw away food from your household because it has expired or spoiled?
☐  Very often
☐  Often
☐  Sometimes
☐  Rarely
☐  Never
B3. Please indicate how far you agree with the following statements (1 = Strongly disagree, 5 = Strongly agree):
	Statement
	Strongly disagree (1)
	Disagree (2)
	Neutral (3)
	Agree (4)
	Strongly agree (5)

	I am aware that food waste is a significant environmental and economic problem.
	 
	 
	 
	 
	 

	I actively try to reduce the amount of food I waste.
	 
	 
	 
	 
	 

	I check expiry / use-by dates before buying food.
	 
	 
	 
	 
	 


 
Section C: Attitudes Towards an AI-Powered Food-Waste Platform
The proposed platform would use artificial intelligence to monitor stock, predict surplus, apply automatic discounts on near-expiry items, alert customers, and match surplus food to charities.

C1. Please indicate how far you agree with the following statements (1 = Strongly disagree, 5 = Strongly agree):

	Statement
	Strongly disagree (1)
	Disagree (2)
	Neutral (3)
	Agree (4)
	Strongly agree (5)

	I would use an app that offers automatic discounts on near-expiry food.
	 
	 
	 
	 
	 

	Real-time notifications about reduced items would influence my purchase decisions.
	 
	 
	 
	 
	 

	I would trust prices that are set automatically by an AI system.
	 
	 
	 
	 
	 

	AI-set discounts on food feel fair to me.
	 
	 
	 
	 
	 


 
C2. Which platform features would you value most? (Select up to two)
☐  Dynamic (automatic) pricing on near-expiry items
☐  Expiry-date alerts and reminders
☐  Food donation / charity matching
☐  Stock and availability notifications
C3. Would the ability to reserve and pay for discounted items in advance encourage you to use the platform?
☐  Definitely yes
☐  Probably yes
☐  Not sure
☐  Probably not
☐  Definitely not
Section D: Openness to Technology
D1. Please indicate how far you agree with the following statements (1 = Strongly disagree, 5 = Strongly agree):
	Statement
	Strongly disagree (1)
	Disagree (2)
	Neutral (3)
	Agree (4)
	Strongly agree (5)

	I am comfortable using mobile apps for shopping.
	 
	 
	 
	 
	 

	I believe AI can help supermarkets reduce food waste.
	 
	 
	 
	 
	 

	I would recommend an AI food-waste app to friends or family.
	 
	 
	 
	 
	 


 
Section E: For Supermarket Staff Only
Please complete this section only if you answered “employee / staff member” in Question A1.
E1. In your experience, what is the main cause of food waste in store?
☐  Overstocking / over-ordering
☐  Inaccurate demand forecasting
☐  Products reaching expiry before sale
☐  Manual / late discounting
☐  Other (please state below)
E2. Please indicate how far you agree with the following statements (1 = Strongly disagree, 5 = Strongly agree):

	Statement
	Strongly disagree (1)
	Disagree (2)
	Neutral (3)
	Agree (4)
	Strongly agree (5)

	Current discounting of near-expiry food in my store is done efficiently.
	 
	 
	 
	 
	 

	An AI system would help reduce food waste in my store.
	 
	 
	 
	 
	 

	Staff would need training to use an AI food-waste platform effectively.
	 
	 
	 
	 
	 


 
Section F: Open Feedback
F1. What might stop you (or your store) from using an AI-powered food-waste platform?
 
 
F2. Any additional comments (optional):
 
Section G: Feedback on This Questionnaire 
This section appears in the pilot version only and will be removed before the main data collection. 
G1. Approximately how long did it take you to complete this questionnaire? ______ minutes 
G2. Were any questions unclear, confusing or difficult to answer? If so, which ones? 
G3. Were any questions repetitive or unnecessary? 
G4. Was the length, order and structure of the questionnaire reasonable?
 Thank you for taking part in this pilot study. Your feedback on the wording, length and clarity of these questions will help improve the final questionnaire.







[bookmark: _Toc236197830]Appendix C - Pilot Study Feedback and Revisions
The table below provides an illustrative example of how feedback from a pilot study involving approximately five participants would be recorded, together with the revisions that would follow from it. The proposed participants would comprise supermarket customers and retail staff, and the pilot would assess the clarity, relevance, structure and length of the questionnaire before the main data-collection stage. The feedback and revisions presented below are illustrative and do not represent actual participant responses.

	Questionnaire Section
	Simulated Feedback Received
	Revision Made

	Participant Information (Section A)
	The questions were clearly worded, but it was suggested that the sentence regarding voluntary participation and confidentiality should be made more prominent. 
	Introductory instructions were changed to highlight the fact that consent should be based on informing participants about the procedure and giving explicit information regarding anonymity, confidentiality, and the right to leave at any time. 

	Food Purchasing and Waste Awareness (Section B)
	Two participants felt that some sentences could be worded more simply so that they are easier to read quickly..
	Words were altered to make questions more readable, but meaning has remained the same.

	Attitudes Towards the AI-Powered Platform (Section C)
	Participants requested clarification on the potential AI-powered platform for the technology and provided suggestions regarding what example cases the platform’s key features could represent. 
	Before section C, a short description of the Smart Food Waste Reduction platform (AI-enabled) was included, and it was then stated as a platform providing dynamic pricing, expiry date alerts, food donation and other notifications. 

	Openness to Technology (Section D)
	The questions and statements were clearly presented, easy to answer, and no particular concerns were raised. 
	No changes had to be made to the section. 

	Supermarket Staff Section (Section E)
	A potential issue identified was that staff participants may require an opportunity to comment on operational constraints and barriers to AI implementation.

	An open-ended question would be added to Section E so that supermarket staff can describe operational concerns and potential barriers to implementation..
. 

	Open Feedback and Questionnaire Feedback (Sections F and G)
	Participants reported that the questionnaire had a logical order and a reasonable length, and valued having an open question in which to add views not covered by the closed questions.

	The overall structure and length would be retained, and the open-ended feedback question kept unchanged
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