[image: ]
Programme: BA International Hotel Management
Module: BMIH6001 Contemporary Themes in the Hotel and Hospitality Sector.
Assignment Title: Assignment One Conference Research Paper



Student Name: Shabana Begum
ID: 2223853





Date of Submission: 30/10/2025

[bookmark: _Toc211679143]Abstract
Food waste is a essential and significant sustainability and operational issue in the global hospitality industry, and hotels play a crucial role due to buffet services, fluctuating occupancy, and unpredictable demand. This paper will look into how artificial intelligence (AI) can be applied to minimise food waste in Hilton Hotels with reference to the use of the Winnow Vision system. AI will give precise and real-time information on food waste, allowing specific modifications to ordering, serving, and menu design. There is evidence that 30-60 per cent food waste reductions are possible, but this will require the involvement of staff, training and incorporation of the practice into operations. The precision of the technology, adherence to regulations, economic returns, social and environmental effects, and operational constraints have been identified in the PESTEL analysis, and it is necessary to note the significance of the contextual and organisational elements. Some of the recommendations are the low-cost provision of AI tools to smaller hotels, the ability of the company to include waste metrics into the employee KPIs and the creation of local surplus repurposing centres. Collectively, these policies provide a framework for scaling AI-driven, ethically and operationally sustainable food waste reduction in hospitality.

[bookmark: _Toc211679144]1. Introduction
[bookmark: _Toc211679145]Food waste is one of the most important sustainability issues in the international hospitality sector, which has ethical, operational, and environmental consequences (AlNajdawi et al., 2025). According to the estimates of the United Nations, it is estimated that every year one-third of all food produced on the planet is lost or wasted, which adds 810 per cent to global greenhouse gas emissions (UNEP, 2023). The large contribution is made by hotels because of buffet-style services, variable occupancy, and unpredictable demand, which leads to inefficiency in the procurement, preparation, and disposal. Such complexities of operations render food waste not only an environmental problem but also a high-cost driver for hotel operators.
In turn, hospitality is moving in the direction of the use of artificial intelligence (AI) as a technology to manage food waste in a data-driven manner (Amicarelli et al., 2022). Hilton Hotels and Resorts has implemented AI-based solutions, especially the Winnow Vision system, in several of its properties to quantify, track, and cut waste. It uses computer vision and machine learning to detect discarded food and analyse waste trends, and offer practical information to kitchen employees, which has allegedly led to up to 40 per cent of food waste at pilot locations (Hilton Stories, 2024).
Although these programs indicate a robust commitment to corporate sustainability, their operational performance and performance scalability, as well as long-term effectiveness, have not been scrutinised in studies outside the company (Liu et al., 2025). The paper thus critically analyses the application of AI in assisting food waste reduction in Hilton Hotels, taking into account technological, organisational and contextual factors that determine success. It provides a more detailed insight into the opportunities and constraints of digital innovation in the hospitality industry because it focuses not on general practices of sustainability but on AI-mediated interventions. The analysis is based on the academic literature, sustainability reporting, and case evidence to evaluate effectiveness, ethical implications, and compatibility with UN SDG 12: Responsible Consumption and Production.
2. Literature Review
Food waste minimisation has emerged as a strategic focus of global hotel chains, because sustainability performance is increasingly becoming the determinant of brand reputation and cost-saving. Here, the artificial intelligence (AI), especially computer vision and predictive analytics, has become a solution to optimising kitchen operations. However, even as it is speeding up adoption, its actual effect and its sustainability are subject to debate. The paper is a critical review of the importance of AI-based food waste management systems, particularly the implementation of Winnow Vision in Hilton Hotels.
2.1 AI as a Waste Reduction Tool.
The AI-based surveillance systems are accurate, efficient, and real-time. Research indicates that technologies such as Winnow Vision have the capacity to cut back food waste by 36-45 per cent in 6 months (WRAP, 2022). According to the report by Winnow Solutions (2023), their main advantage is their precision based on the data: by detecting trends related to overproduction and plate waste, the kitchens can recalibrate portions and purchases. In the case of Hilton, this type of automation supports the Travel with Purpose 2030 objective of reducing the intensity of food waste by half. Nonetheless, its main shortcoming is the reliance on steady data entry and the adherence to the rules by the staff. According to Karvounidi et al. (2023), the improper classification of waste may bias analytics, resulting in spurious increases in efficiency. This underscores the significance of staff training and integration of processes as opposed to technology.
2.2 Operational and Organisational Implications.
There are other operational advantages of AI that are not waste measurement. Smart data at Hilton enables the chefs to strategise the menus based on the past consumption patterns in line with cost reduction and sustainability goals. However, this efficiency can strengthen centralised decision-making and lessen the autonomy of local chefs, which could be a weakness in dynamic markets, where the preferences of the guests change quickly. Semwal et al. (2024) warn that technological determinism can ignore the socio-cultural attributes that influence the waste behaviour, including the motivation of the staff and the perception of guests. Therefore, AI should be introduced within a culture of responsibility and interaction with employees instead of being an organisational indicator (ReFED 2021).
2.3 Economic and Moral Aspects.
Even though AI systems can deliver tangible benefits in the form of lower procurement costs, the initial investment and maintenance costs may be prohibitive to smaller hotel units. It takes a long time of 12 to 18 months before the return on investment (ROI) can be realised (Lee and Huang, 2023). Furthermore, when using proprietary algorithms, there are challenges in ethics and transparency; the collaboration between Hilton and Winnow, e.g., on menu structure and wastefulness, implies the sharing of data, but the control over such data is not very transparent. According to researchers like Shams and Kadow (2024), this kind of transparency might restrict independent validation and responsibility, which might negate the corporate sustainability claims.
2.4 Synthesis and Research Gap
The evidence reviewed shows that AI can help to decrease food waste significantly, although it will largely rely on the contextual and organisational factors; specifically, human interaction, training, and long-term integration (Uthaisar et al., 2024). The current literature is mostly descriptive and company-based and does not provide much critical information regarding post-implementation performance or employee adjustment. Therefore, the current paper is devoted to the waste reduction programs of Hilton that use AI to evaluate not only the quantitative results but also the structural, ethical, and behavioural aspects that determine their efficiency and expandability.
3. Method
This study adopts a qualitative, secondary data approach to evaluate the effectiveness of AI-driven food waste reduction strategies at Hilton Hotels. It is based solely on the review of documents, relying on publicly available sources such as sustainability reports (e.g., Travel with Purpose reports), corporate case studies (e.g., Green Ramadan, Green Breakfast), press releases, and other industry publications (Ruiz Molina et al., 2022).
The documentary data are analysed using content analysis, enabling the extraction of both quantitative and qualitative insights. Quantitative indicators include reported reductions in food waste, ROI from AI adoption, and resource savings, while qualitative accounts provide context on implementation challenges, staff engagement, and cultural adaptations required to embed sustainable gastronomy practices (Pirani and Arafat, 2016).
The Food Recovery Hierarchy is used as a theoretical framework to structure the evaluation, with the focus on the reduction of the sources rather than on the recycling or disposal (Karvounidi et al., 2023). The model will enable the determination of whether the AI-based strategies of Hilton are in compliance with the best-practice waste management concepts and produce quantifiable environmental, economic, and operational results.
This method provides a sound, evidence-based evaluation of the strategic and operational effects of AI technology on food waste reduction by focusing on secondary sources only.
4. Theme Impact Analysis: PESTLE (AI-driven food waste reduction at Hilton)
[bookmark: _Hlk211628668]The implementation of AI in Hilton Hotels in the form of the Winnow system is a multi-dimensional operational and strategic issue. A PESTEL assesses the external and internal pressures influencing the adoption, effectiveness, and sustainability results.
4.1 Political and Legal
Policymaking frameworks, such as SDG 12.3, establish a regulatory pressure to have effective measurement and accountability in reducing food waste (Kasavan and Saraswathy, 2019). Compliance is made easy through AI since the resulting data is verifiable and granular and can be benchmarked in multiple locations.
· Strengths: Strengthens regulatory reporting and allows standardisation of waste tracking in many properties, which can become a strong point in sustainability ratings and certifications of Hilton.
· Weaknesses: Legal: There are legal restrictions on actionable use of AI-identified surplus; actionable use of AI-identified food is discouraged by regulatory liability even in instances where AI identifies edible food (Anand et al., 2016).
· Limitations: Smaller Hiltons or franchise partners might not be able to afford AI implementation, and the adoption will be uneven and compliance reporting will be inconsistent throughout the portfolio.
· Implication: Political and legal pressure hastens the adoption of AI, but risks unintentionally developing a culture of compliance, rather than actual waste prevention. The policy alignment in the long term will necessitate the coordination with the legal frameworks on the redistribution and the mitigation of liability.
4.2 Economic
Food waste is a quantifiable monetary waste in the form of raw materials, labour, and disposal expenses. AI transforms such losses into practical information, which can be used to make specific procurement and portion-control interventions. Research indicates that AI-informed operations have the potential to cut down kitchen waste by 3060, which has a major impact on the efficiency of operations (Hawkins, 2023; Hilton, 2023).
· Strengths: Strengths are that it has quantifiable ROI and aids in financial decision-making. Waste minimisation leads to the decrease of procurement and labour costs and the minimisation of landfill expenses.
· Weaknesses: Large capital expenditure, such as hardware, software licensing and training, can be more than the amounts available in a small property. Continued deskilling and upkeep may also add to the expenses.
· Limitations: ROI research is conducted on numerous pilot or short-term interventions; longer-term economic viability in a wide range of hotel settings is an unexplored area of research (Juthi et al., 2025).
· Implications: The adoption of AI will improve the efficiency of the big Hilton business, but may increase the divide between large and small hotels, which will lead to possible inequities in the sustainability success of the brand.
4.3 Social
AI influences the social aspect of the hotel in terms of employee involvement and perception of the guest. The sustainability performance of the hotels is becoming one of the key criteria that guests consider when choosing a hotel, and the interaction of the staff with the AI data is essential to change operations (Tsai et al., 2025).
· Strengths: The initiative helps to enhance the brand image of Hilton and initiate cultural change in favour of sustainable gastronomy. Observable improvements in waste cut employee involvement and may increase customer satisfaction and loyalty.
· Weaknesses: The resistance of the staff or the feeling that AI is surveillance can decrease compliance and data quality (Stevens, 2023). Insights need to be translated into behavioural change by training and motivating the staff.
· Limitations: Due to the diversity of the global workforce and cultural differences, it is difficult to standardise practices that are driven by AI; uneven participation can undermine the overall effectiveness.
· Implications: Social buy-in is a key to the success of AI. To instil sustainable practices in the daily operations, incentive structures, recognition programs, and continuous training are required (Talukder et al., 2024).
4.4 Technological
AI offers high-resolution information on the type of waste, quantities, and trends which can be used to redesign menus, adjust inventory and implement nudges. Technology changes operations to preventive disposal instead of reactive (WRAP, 2022).
· Strengths: Precision measurement: This allows focused interventions, predictive analytics and constant enhancement of operational practices.
· Weaknesses: The system requires accurate and consistent data entry; misclassification may decrease the effectiveness of the system. Vendor lock-in can be developed by proprietary platforms, which restricts flexibility and interoperability (Shams and Kadow, 2024).
· Limitations: Technology in itself cannot overpower human factors. The compliance and engagement of staff is a precondition, as AI cannot be a preventative system without being integrated into the working process and becoming a monitoring mechanism that is rather expensive.
· Implications: To be successfully adopted, AI should be integrated into the SOPs, performance measures, and culture, and the insights should be turned into a real waste reduction (Uthaisar et al., 2024).
4.5 Environmental
The use of AI is directly in line with the net-zero goals of Hilton since it helps avoid food entering supply chains, which contributes to upstream emissions and landfill methane (Hawkins et al., 2023). Downstream recycling is not as harmful to the environment as source reduction.
· Strengths: Allows making measurable cuts in Scope 3 emissions, offers the metrics in the environmental reporting, and makes sustainable buying choices.
· Weaknesses: Environmental benefits are based on the regular operational compliance; short-term pilot achievements can exaggerate the effect if they are not provided throughout all the properties (Pirani and Arafat, 2016).
· Limitations: The effects of AI hardware and energy consumption on life cycles are rarely considered; rebound, like an increase in menu or excessive procurement, may offset net gain.
· Implications: To achieve the full environmental advantages, AI needs to be coupled with process redesign, staff involvement, and monitoring. Sustainability is only sustainable through organisational integration and not technology (Juthi et al., 2025).
4.6 Overall Operational Implications.
AI effectiveness is dependent on operational integration. The translation of data into practice includes portion control, cook-to-order systems, inventory adjustments and menu optimisation.
· Strengths: It helps to make data-driven decisions, to improve continuously and to standardise operations across different locations (Anand et al., 2016).
· Weaknesses: Interventions that are global in portfolio are difficult to scale across the world because of the differences in skills, staff attrition, and local operation differences.
· Limitations: Pilot programs might not be generalizable to different locations; integration should be supported by the long-term leadership and investment in training (ReFED, 2021).
· Implications: AI success will depend on its ability to integrate into operational practices, align performance incentives, and develop a culture of waste reduction as one of the key operational metrics in the organisation.
5. Conclusion 
The discussion of AI-assisted food waste minimisation in Hilton Hotels emphasises that technology is not enough; operational integration, employee involvement, and alignment of strategic goals are important as well. AI systems like Winnow allow measuring the amount of waste in the kitchen and service processes and transforming hitherto invisible losses into actionable information. This can be economically reflected in the cost of procurement, labour savings, and disposal expenses, and research indicates that there can be a 3060 per cent decrease in food waste with the successful implementation of AI (Shams and Kadow, 2024). AI can assist regulatory compliance and benchmarking on the international standards (SDG 12.3), politically and legally, but the redistribution of surplus is limited due to liability. On the social level, AI information creates a culture of responsibility among employees and sends an indication of the company's responsibility to more conscious customers; nevertheless, the lack of adoption and use can set a limit to its effectiveness. AI-proposed source reduction can help reduce Scope 3 emissions, but only when the operation practices are constant and the staff members are willing to buy the technology. Technologically, the biggest difficulty is maintaining the correct data entry and incorporating AI insights into routine activities. Operationally, the expansion of interventions in various worldwide properties requires constant training, leadership assistance and standard procedures.
6. Recommendations
The combination of the above reflections gives rise to three strategies that can be identified to optimise AI-mediated food waste reduction:
1. Encourage Data Accessibility on Smaller Hotels: The cost of proprietary AI is prohibitive to smaller and franchised hotels in the Hilton. The creation of open-source and low-cost digital tracking tools would democratize measurement and allow for reducing the sources throughout the portfolio (Karvounidi et al., 2023). The analytical rigour can be ensured by simplified reporting and automated dashboards in order to minimise the operational burden.
2. Integrate Waste Metrics into the Performance Management: The performance of AI is based on the involvement of personnel. Measures of food waste reduction implemented in the KPIs of the kitchen, F&B, and procurement personnel align operational targets with the sustainability targets. Tying quantifiable results to incentives is a guarantee that AI insights will lead to a steady change in behaviour and a culture of sustainable gastronomy as opposed to a short-term adherence (AlNajdawi et al., 2025).
3. Concentrate Resource Recycling Programs: In addition to AI-driven reduction, residual excess may be recycled at local processing facilities that are shared across several Hilton hotels. Reusing vegetable trimmings, expired food, and bread crusts as value-added products, including stocks, dehydrated, or biogas, will help minimise environmental impact, reduce legal liability and shift the business towards a model of a circular economy (Liu et al., 2025).
Combining AI with operational, social, and environmental strategies will enable Hilton Hotels to reach quantifiable food waste reduction. To be deployed effectively, there must be a fit between technology and staff behaviour as well as organisational culture (Semwal et al., 2024). Through the use of accessible measurement, performance incentives, and surplus repurposing, Hilton can increase the profitability and sustainability results, which can be achieved as an illustration of a scalable AI-based approach to food waste reduction in the global hospitality industry.
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