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Abstract
The conference paper reviewed the use of food waste management as a sustainability mandate for the UK hotel industry. It utilised secondary qualitative data and the PESTLE analytical framework to demonstrate how political regulation, economic pressures, social behaviour, and technological innovation shape the industry's responses. The research showed that both governmental policies and AI-based monitoring systems have been successful in reducing the amount of waste generated. However, the effectiveness has been hindered by the high costs of implementation, varying levels of staff motivation, and a lack of unity in data collection. The result concludes that environmentally responsible, efficient, and competitive leadership requires integrating employee training and transparently reporting progress.

1. Introduction 
The hospitality industry encompasses a range of services, including accommodation, food, lodging, and event management. Among these various services, a significant amount of waste generated from the food segment has enhanced sustainability concerns in the contemporary period. For instance, according to statistics, approximately 1.05 billion tonnes of food waste are generated annually from the relevant sector (Statista, 2025). For example, in response to operating demand, excessive production in the buffet and human-generated waste due to a lack of sustainability awareness are the primary reasons behind the accumulation of food waste. 
Despite being a developed country, the UK faces a significant issue with food waste generated by the hospitality industry, which has become a major challenge in implementing the circular economic model. For instance, approximately £3.2 billion of food waste is generated from the hospitality sector in the UK (WRAP, 2025a). Particularly, hotels that organise buffet systems are the primary source of food waste generated due to excessive production compared to consumption. On the other hand, the inability to manage food waste also indicates a significant challenge to both economic and environmental conditions. In this context, exploring various literature to understand the principles of sustainability and ethical solutions for reducing commercially viable waste through strategic solutions.
[bookmark: _heading=h.kcl8dj1fxzk4]2. Literature Review 
[bookmark: _heading=h.wm6ugoozw4p6]2.1 Theoretical Context of Sustainability 
Implementing an appropriate theoretical framework is crucial for understanding the concept of sustainability within the concert industry. According to Nogueira et al. (2022), the Triple Bottom Line (TBL) framework focuses on the planet, people, and profit as the primary factors for measuring sustainable goals. This approach ensures the refinement of strategic solutions within the hospitality industry, enabling the achievement of social equity, economic stability, and ecologically responsible business strategies. The application of theory in hotels demonstrates the necessity of effective data-driven decision-making to ensure demand and resource utilisation for a profitable and environmentally responsible business. In addition, theory also enables managers to measure the tangible results of reducing waste, which can help in managing employees, as well as creating trust with stakeholders and establishing themselves as responsible leaders.
[bookmark: _heading=h.r4bh528ksbw]2.2 Food Management in the Hospitality Sector 
Hotels generate food waste, primarily due to procurement inefficiencies, excess production, and unused plates. According to Ford Sturman (2020), four- and five-star hotels generate the most significant amount of waste from buffets and banqueting services, which are the primary sources of waste. The literature shows that preventing waste is more efficient than recycling or disposal practices due to the direct impact on increasing cost efficiency and minimising carbon emissions. Batabyal and Das (2019) claim that operational sustainability, such as incorporating sustainability into demand forecasting, inventory control, and staff development, leads to quantifiable waste minimisation. In the UK, bodies such as WRAP and DEFRA have worked with hotel operators through the Courtauld Commitment 2030 framework, which emphasises waste prevention and redistribution (WRAP, 2025b). Nevertheless, for collecting and analysing waste data with these efforts, inconsistencies in the process where hotels receive and report their data on the subject often negate the accuracy of the reported results.
[bookmark: _heading=h.8y1clv7ayy9z]2.3 Link Between Guest Behaviour and Food Consumption 
Food consumption and gas behaviour have a very significant connection with each other that defines the amount of waste generated from the hotel industry. As highlighted by Cooper and Hall (2019), guest actions are typically responsible for the majority of food waste generated during events. Overconsumption in comparison to the requirement reflects eco-consciousness among consumers, implying values that extend beyond economic ones. More research also emphasised how the lack of demand prediction during the events led to excessive food production as compared to the number of guests invited (Tribe, 2009). As a result, a significant amount of waste can be generated based on both guest behaviour and hotel staff behaviour. In this context, enhancing awareness among guests as well as hospitality workers is essential to minimise overestimation and become more environmentally responsible in the future.
[bookmark: _heading=h.s0n78ulpm2zx]2.4 Innovation for Waste Management 
Innovation in technologies has become one of the pillars of sustainable food management in hotels. Sharma et al. (2024) claimed that predictive inventory systems incorporating AI, IoT sensors, and data analytics are becoming a reality, as these technologies enable more informed procurement decisions and portion optimisation. The collaboration between Accor and Too Good to Go aims to reduce food waste by offering surplus food to the community, thereby enhancing sustainability and corporate social responsibility. For example, in Hilton, the Smart Kitchens project utilises AI to monitor the consumption of ingestible products, resulting in the elimination of food waste in a trial of UK and European hotels (Hilton, 2024). However, complexities related to the cost of implementation, staff flexibility, and data integration are the primary factors limiting scalability. With the increasing integration of digitalisation and sustainability, the operationalisation of waste prevention can be achieved to work more ethically.
[bookmark: _heading=h.omuibq62cga]2.5 Economic Implications and Responsibility Dimensions 
Under economics, the minimisation of waste translates to a direct increase in profitability through reduced expenses in purchasing and disposing of waste. According to Brotherton (2015), waste minimisation is a critical factor of productivity in a resource-intensive setting, such as in a hotel. Major hotel chains, such as Marriott and Premier Inn, have incorporated waste monitoring as part of their corporate social responsibility (CSR) models, which resonates with consumers. Dawson et al. (2012) also consider food waste management to be an ethical responsibility of the industry, to maintain environmental responsibility and community health. However, a significant number of sustainability programmes are symbolic without a viable outcome. In this context, the real challenge in taking responsibility for reporting to society is the basic adoption of observable waste-reduction effects that encounter complexities in maintaining a balance.
[bookmark: _heading=h.j9pu9855bb8h]2.6 Literature Gap 
Although current studies focus on the environmental and operational positive impacts of food waste management, critical gaps still exist in terms of efficacy measurement and behaviour integration. Mill (2012) highlighted that most research on reduction initiatives follows pilots or chain programmes without longitudinal follow-up on the long-term effects. Moreover, there are limited studies that relate technological uptake with cultural transformation among employees and customers. Data comparability is low in the UK, as hotel groups vary in terms of their metrics. Future research can investigate integrated solutions to emphasise digital resources, behavioural theories, and regulatory adherence to food waste reduction management.

[bookmark: _heading=h.vrey0tvl27su]3. Method 
The study involves the use of a qualitative secondary data collection method to achieve its goal of investigating the effectiveness of food waste management in the UK hotel industry. The source of data is reliable academic journals from databases such as Google Scholar and the UWTSD Library, as well as publications and reports from various organisations, including WRAP (e.g., WRAP, 2024, 2025), and government statistics (e.g., U.K. Government, 2025). These sources are helpful as they are highly qualitative and provide valuable insights into sustainability practices, technological interventions, and the impacts of policy on food waste reduction. A PESTEL model is used to analyse the environment and evaluate the forces, including the political, economic, social, technological, legal, and environmental forces that affect food waste management in hotels. Such a framework enables a systematic analysis of the interaction between external factors in the macroenvironment and a business's operational strategies. The study employs a thematic approach to find similar patterns and conceptual connections that have been replicated in the literature. The method offers interpretative accuracy instead of numerical generalisation and applies to studying sustainability trends in the industry. 
[bookmark: _heading=h.5grdz7yxps7]4. Theme Impact Analysis 
[bookmark: _heading=h.7t0fstxoe0ti]4.1 Industry Analysis 
The global hospitality industry-based assessment of ethical or operational merit has taken the form of food waste management, which has become a definitive sustainability concept of the sector. Policy, cost, and cultural changes towards responsible consumption augment this challenge in the UK. The sector's reliance on buffets and massive catering increases inefficiencies in the services, and public and governmental attention make reducing waste a strategic priority for competitiveness and sustainability (Darcy et al., 2012). The existing arrangement of macro-environmental pressures is presented using the PESTLE framework to facilitate structured interpretation.
[bookmark: _heading=h.9dz4uz1remn8]4.2 Political Factors 
Commitment from a political standpoint is crucial to influence various hotel operations across the UK. For instance, the political stability index is 0.51, which shows a moderately stable environment (The Global Economy, 2023). In this scenario, various initiatives, such as the "Resources and Waste Strategy" (DEFRA, 2018) and the "Courtauld Commitment 2030"(WRAP, 2025b), significantly support the motivation to reduce food waste. Additionally, programs collaborating with WRAP also require an encouraging distribution network that can be maintained in the moderately stable political ground of the UK. Additionally, the domestically and globally operating hotel can also independently invest in financial assets, considering the country's stability, to implement a circular economy model and contribute to progress towards national sustainability goals by adopting recyclable solutions.
[bookmark: _heading=h.s2m1m3u440or]4.3 Economic Factors 
Economically, the UK has a stable environment that controls the balance between supply chain distribution. For instance, a 0.3% inclination of GDP has been observed in the country, indicating stable economic conditions among consumers (UK Government, 2025). The stability of financial resources ensures that positive purchasing decisions are made, incorporating more sustainable solutions and implementing eco-friendly measures accordingly. However, as global inflation poses a complexity, maintaining operational expenses can be challenging in the contemporary period (Laws et al., 2007). In this regard, Global hotel chains have demonstrated effective measures by integrating digital technology to reduce expenditure on excessive energy and food utilisation, as seen in Hilton's partnership with Winnow (Hilton, 2024).
[bookmark: _heading=h.m9qvokm45mvi]4.4 Social Factors
Social factors also play a crucial role in influencing consumers' purchasing decisions to accept alternative solutions. In this regard, the per capita income in the UK accounted $40,230.55 (Statista, 2025). The data indicates a positive indication towards promoting long-term economic stability and social equity to enable environmental investment among consumers. In this regard, sustainability-driven branding can influence guests to emphasise service quality rather than quantity. For example, camps like "Planet 21," conducted by Accor, highlighted the importance of ethical consumption, which was also part of the guest experience (Accor, 2025). This campaign can positively influence consumer purchasing intentions and promote responsible consumption, particularly in buffets.
[bookmark: _heading=h.yec14xiyejt7]4.5 Technological Factors
Digital transformation within the hospitality sector is another crucial aspect that allows them to implement a circular economic framework to minimise waste generation. For instance, IoT, AI and predictive analytical models enable hospitality managers to anticipate future demand for food management. In this regard, the $21.72 billion worth of IoT market in the UK indicates the presence of adequate infrastructure to support various sustainable campaigns of large hotel chains (Statista, 2025). The availability of technology benefited organisations like Hilton, enabling them to integrate Smart kitchen technology through collaboration with Winnow, thereby reducing food waste in crucial pilot sites (Hilton, 2024). Still, a skill shortage among employees and capital requirements for development programmes remain as an unaddressed challenge due to limited investment capacity.
[bookmark: _heading=h.absgs069c9za]4.6 Legal Factors
The legal landscape in the UK also has a positive impact on sustainable operations. For instance, in comparison to the Paris channel hospitality management concepts, the advanced strategy requires innovation. In this regard, protecting intellectual property rights has become essential to prevent the market exploitation of innovative ideas. In this regard, intellectual property rights in the UK protect artistic works, innovation, and trademarks (UK Government, 2025). Although strategic solution implementation remains irregular across various regions, depending on the resource availability, significant changes in sustainable perception remain a challenge to guarantee organisational commitment.
[bookmark: _heading=h.aieuhbovfp95]4.7 Environmental Factors
In the UK, environmental factors have a significant impact on various initiatives aimed at minimising food waste accumulation. Particularly, hotel chains with adequate resources align their vision with sustainability goals to achieve net-zero emissions. According to the report, approximately 10% of the greenhouse gas emissions from national food waste are attributed to the hospitality industry (WRAP, 2024). As a result, both the public and private sectors have emphasised onsite recycling to reduce their carbon footprint by implementing alternative energy solutions and utilising local resources. 
[bookmark: _heading=h.btbw8p38dicf]4.8 Critical Reflection: Strengths and Limitations
The PESTLE analysis suggests that the insights into effective management of food waste reduction within the UK hotel industry are related to the political perspective and technological innovation. Although AI technology and regulations can lead to quantifiable improvements, economic and social indicators are unpredictable due to economic barriers and fluctuating guest behaviour. Environmental awareness maintains investment, and the law ensures minimum standards. However, the lack of data integration, high implementation costs, and less profound sustainability practices serve as challenges to long-term effectiveness. To mitigate the issues, systemic leadership is required that can facilitate the active involvement of the workforce and ensure clear, measurable sustainability performance in hotel-related functions.
[bookmark: _heading=h.f0o5tpebrlh0]5. Conclusion 
The UK hotel industry has recognised food waste management as a primary sustainability issue, driven by political regulation, technological advancements, and shifting social expectations. Although improvement can be seen in AI-based surveillance and policy adherence, the high effectiveness can be impeded by various financial, behavioural, and data issues. To implement the concept of sustainability and achieve quantifiable long-term results, hotels ensure that waste minimisation is integral to their fundamental operational policies, workforce, and customer relations, and introduce effective performance indicators to ensure that environmental sustainability remains aligned with their business and brand reputation.
[bookmark: _heading=h.rcc8s86jxb1h]6. Recommendations 
[bookmark: _heading=h.lqyiiz3fp7bp]6.1 Policy Recommendation: Cooperation from open reporting 
The industry is required to integrate standardised waste measurement and reporting frameworks in line with WRAP and DEFRA guidelines to increase the level of credibility and accountability in the long run. This policy would directly address the data comparability gap noted in the literature (Section 2.6). According to Robson (2016), publicising waste performance can enhance both the trust of stakeholders and the security of competition as a leader in sustainability. The development of the national hospitality sustainability consortium, which involves key hotel chains, policymakers, and non-governmental organisations, simplifies collaborative innovation, procuring sustainable technologies, and promoting data transparency. Through this type of cooperation, smaller operators can share expertise and resources, thereby mitigating existing gaps in capacity and compliance. Hence, shared governance systems incorporate the minimisation of food waste as an industry metric and not a company-specific programme.
[bookmark: _heading=h.h6cdya2bcfa2]6.2 Policy Recommendation: AI-operated waste analytics 
Data-oriented waste management solutions, including AI-based inventory control and predictive analytics, can be considered by the hotel to have increased precision in consumption prediction. Hilton Smart Kitchen and AI monitoring by Winnow are just examples of valuable tools that can help minimise waste by providing real-time feedback and optimisation. Growth in the form of such systems across all hotel types, including midscale and budget hotels, can transform a remote pilot into a regular business. According to Ivanov and Webster (2019), hotel chains can introduce data platforms that combine purchasing, production, and disposal records to facilitate scalable benchmarking. Moreover, the staff have to be trained to consume and implement data insights that technology can convert into quantifiable behavioural and functional consequences.
[bookmark: _heading=h.andn25d1ths9]6.3 Policy Recommendation: Improve organisational culture through behavioural improvement 
Addressing the critical role of human behaviour (Section 2.3, 4.8) and the need for a cultural transformation, a multi-level policy approach is recommended. It is equally important in achieving sustainable results; consequently, hotel organisations need to integrate extensive sustainability training and behavioural design initiatives for both employees and visitors. Accountability is encouraged through regular staff workshops, the use of visual dashboards in kitchens, and incentive schemes designed to reduce waste (Wahab and Cooper, 2005). Individual motivation can then be aligned with corporate objectives by incorporating sustainability principles into recruitment, performance appraisal, and recognition systems. According to academic institutions and industry associations, it can help standardise training modules on sustainable operations and enhance capability and cultural uniformity in the sector.
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