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Abstract

The hospitality sector is increasingly under pressure due to sustainability challenges, primarily brought about by food waste due to its significant environmental and social impacts, alongside economic pressures for hotels and restaurants. In hotels and restaurants, food waste has become significantly concerning to both the business and guests as a result of buffet services and overproduction of meals. 
This study assesses and evaluates the efficacy of sustainable food waste management methods and systems employed by the hotel and hospitality sector, focused primarily on the implementation of AI-driven solutions and smart inventory management. Using literature-based research, academic studies, industry reports and credible sources were analysed through a detailed thematic analysis which is supported by credible frameworks such as PESTLE and Triple Bottom Line frameworks. 
The analysis provided in-depth data to highlight evidence that smarter inventory management systems and AI-driven algorithms can assist significantly in reducing food waste and improve operational efficiency, all while lowering costs as a whole for the hospitality sector. The study concludes that although sustainable food waste management methods offer long-term benefits, success in this area of sustainability requires strategic dedication and significant investments in both expenses and staff training.








Introduction

The hospitality sector is a service-driven industry, expanding from hotels and restaurants to events and leisure businesses, with its core purpose ranging from comfort and satisfaction to service and guest experiences. As a result of the focus into customer service and changing trends towards more eco-friendly practices, hospitality businesses are required to also meet the needs of customers that prefer more environmentally friendly lifestyles. 
Food waste itself is prevalent in hospitality businesses due to buffet-style services, overproduction, and strict aesthetic and health standards. With large quantities of food ingredients often discarded during preparation and service, environmental and ethical concerns have been raised, as food waste leads to negative impacts towards environmental sustainability, economic efficiency, and increased food security across the industry and even the globe.
 Hence, addressing food waste is important because it directly supports sustainability goals and allows hotels to be key contributors towards environment sustainability and more effective food waste management.

Literature Review

Among various causes of food waste, ineffective inventory management is often identified as a key contributing factor. As a result, smart inventory systems are integrated as a reliable solution with the primary aim of reducing food waste whilst supporting hotel operations and sustainability goals (Abdiju, 2019). Smart inventory systems are digital tools used to monitor food stock, expiry dates, purchase patterns, and usage in real time (Tiwari, et al., 2024). 
Usually, artificial intelligence (AI) systems are effective tools in smart inventory methods to optimise food resource management as they are able to produce predictive analytics. These analytics are employed to forecast ingredient demand which can optimise food supply orders and significantly reduce any excess, ultimately reducing unnecessary food waste (Tiwari, et al., 2024). 
In a hotel, room service and buffet-style services tend to require a significant use of food ingredients for preparing quality and sufficient meals for the intake of guests. However, controlling the amount of food produced and food gone to waste is difficult without the proper management tools and predictive analytics, which is why smart inventory systems come into place (Vukolić, et al., 2025). 	
In a recent study into smart inventory management and AI-predictive analytics, the “application testing and user feedback indicated that smart inventory management apps significantly help in reducing food wastage…” (Tiwari, et al., 2024). The study’s research also found that users reported a notable decrease in amount of food unnecessarily discarded, significantly increasing cost savings by not purchasing excessive amounts of ingredients for food preparation. 
In addition, AI-driven tools have demonstrated to forecast food demand accurately with research data from 2012 to 2021 to have proven that since artificial intelligence has been integrated, the order demand has been more stable and consistent (Tiwari, et al., 2024). To go further into the effectiveness of AI in inventory management, menu and dish planning are also beneficial services offered to help hotels and businesses in the hospitality industry to reduce waste (Leung and Loo, 2022).
 Analysis allows restaurants and hotels in the sector to adjust their menu and custom dishes based on insights provided by AI, creating opportunities to reduce over-ordering and eventually reduce food waste (Vukolić, et al., 2025). Additionally, application of AI in inventory management enables a restaurant or hotel to improve its control over the food quality by procuring fresher, raw, ingredients which in professional kitchens are crucial to maintain high ratings and customer satisfaction.
AI integrated into automated monitoring in relation to food preparation processes, especially in restaurant kitchens is an optimised method of improving efficiency and significantly reducing operating costs relating to excess in food ingredients. Using more advanced devices and algorithms enables AI to monitor extensive aspects of the food preparation process, from beginning to end, tracking the use of ingredients, how food is handled, and at which stages the most food waste is produced (Sachani, et al., 2021). Additionally, automation and technology advancements can go further than just the kitchen and focus on the sourcing of the food itself, at the farms and factories. By utilising renewable energy and smart load management systems, they can balance electricity and natural gas use to avoid excess, cut energy consumption and costs, and lower gas emissions which are damaging the environment (Siemens, 2025). 
AI can also be integrated to track food waste within hotel and restaurant kitchens in real-time, allowing for an advantage in better management of food waste. This sort of technology in the hospitality sector enables hotels and restaurants to easily assess and resolve food wastage issues in the preparation and serving process (Lv, et al., 2022). Certain AI and other smart inventory systems utilise different devices and tools, including algorithms, cameras, and sensors, enabling full 24/7 remote control over the usage, consumption, and recycling methods of the food on-site (Bibi, et al., 2017).
Smart inventory management and usage of AI in food waste can also be useful in food recycling, helping to analyse and recycle food scraps in hotel and restaurant kitchens which can significantly improve the impact on sustainable practices and reduction of the total waste a business produces (Ciccullo, et al., 2022). 
In a released report by the sustainable hospitality alliance, data on food waste was revealed, showing around £680 billion of food is wasted by developed countries annually, in comparison with an estimated £310 billion in developing countries (Sustainable Hospitality Alliance, 2021). In this report, renowned hospitality companies such as Scandic are emphasised on, specifically on their digital resellers of leftover food, which resulted in 155,000 portions to be sold onward instead of sent to landfill (Sustainable Hospitality Alliance, 2021). 

Method

This study employed a literature-based research method, focusing on academic books and journal articles, amongst credible online sources accessed primarily through online databases and websites. Each source was carefully selected to remain relevant to the study topic of sustainability in food waste and its efficacy within the hospitality sector. A thematic framework was used to categorise the findings from literature into key areas relating to the theme and the area of research. From the studies, data and credibility was compared to highlight key areas of mutual agreement and disagreement, including potential gaps in the information provided, helping to cover all concepts of smart inventory when it comes to food waste.
Analytical frameworks such as PESTLE were applied to structure the study, covering both internal and external factors in the hospitality sector which directly influence food waste sustainability initiatives. Utilising frameworks like PESTLE also enabled the study to cover important issues in relation to policy, environment, and legal factors, all of which can significantly influence hospitality operations.

Theme impact analysis

As a result of increasing food waste issues in the hospitality and hotel industry, there has been a rise of public (relating to guests) concerns in the services they seek and how safe they are. These issues and the impacts on hotels and restaurants will be assessed with the Triple Bottom Line, covering sufficient aspects ranging from political, environmental and profits. The Triple Bottom Line framework assesses three key concepts, including how individual people are affected by the hotel’s actions, how the environment is affected, and how profits are made by the hotel and if they are made by exploiting environmental resources or other methods that are damaging the environment or relations with guests (Genç, 2025).
Due to poor food waste management, hotels and restaurants in the hospitality sector are forced to implement their own internal policy to minimise food waste by guests and to redistribute food to charities or food banks, all whilst following external policies such as government or council legislation. Using the UK Environment Act of 2021 as an example, hotels such as Hilton moved to comply with new the legislation with immediate effect, and they did not disappoint (CEBA Solutions, 2022). 
By March 2024, Hilton prioritised its 2030 Travel with Purpose ESG Goals, focusing on reducing its waste across global operations. Hilton also launched its ‘Green Ramadan Initiative’ as of late 2023, reducing in a 61% reduction in food waste across the Middle East operations (Sustainable Restaurant Association, 2024). Another good example of using sustainable food waste management to support the environment is Premier Inn. This hotel chain created an initiative with the sole purpose of having a better impact on the environment through its operations and practices, allowing it to be a top hospitality brand providing eco-friendly services (Premier Inn, 2025). 
With an aggressive shift towards sustainability, especially better sustainability in food waste, the hospitality sector is expected to align with demands from guests and customers in order to retain their position and maintain satisfaction (Genç, 2025). A good example of this is from Premier Inn, a hotel part of the Whitbread group. They implemented an initiative named “Force for Good”, focused primarily on charitable and eco-friendly activities and donations (Premier Inn, 2025). 
Additionally, Premier Inn creates its strong public image through its commonly known affordable services and its sustainability goals, with one of its scopes being to reduce food waste by half by 2030 (Premier Inn, 2025). However, one of the limitations on the impacts of sustainability in food waste within the hospitality industry is the duration it will take to actually put these changes into place to align with demand from guests (Májková, 2025). Due to the high costs and duration it takes to implement the new practices, train staff on those practices, and adapt to new technologies, it can take years, even decades to fully renovate a whole hotel chain to be completely eco-friendly in all areas of concern (Khatter, 2023).
Within the Triple Bottom Line framework, profit-related impacts highlight the potential financial benefits that the hospitality sector could take advantage of in relation to sustainable food waste management. Food waste itself represents excess costs taken upon by hospitality businesses through over-ordering and unnecessary disposal of potentially re-usable ingredients if deemed safe and healthy. In a recent ‘Booking.com’ sustainable travel report, data revealed that 75% of global travellers prefer to stay in eco-friendly accommodations (Booking.com, 2024). 
Furthermore, 43% are willing to pay a premium to support sustainable and environmentally responsible hotels (Booking.com, 2024). This data shows a clear trend that sustainable practices in hotels and the hospitality sector will lead to a higher intake of guests and a higher revenue, allowing businesses to earn significantly higher profits if they take on more sustainable practices for food waste management, especially since food waste accounts for 60% of a hotel’s total waste (HARP Renewables, 2025).
 A good example of a hotel profiting from sustainable food waste management would be Accor. Accor’s initiative, Planet 21, helped reduce food waste in the accommodation sector significantly, and as a result, helped to reduce costs on food significantly. Also, by using the Winnow connected smart scale, 56 hotels reduced food waste by 56% in 2020 (One Planet, 2023). Another strong example would be Sofitel Kunming, located in China. This hotel managed to reduce food waste by over 50% using the Winnow system, allowing them to save over 133,000 RMB (19,000 USD).

Conclusion

Food waste represents a major contributing factor of sustainability challenges in the hotel and hospitality sector, created primarily by day-to-day operational practices including overproduction, high-quantity meals, and poor inventory management. This study showed clear evidence how smart inventory management practices and integration of AI in managing food waste enables hotels and restaurants to forecast demand accurately, lower environmental impacts, and reduce excess purchases of food ingredients.
 Through a more detailed and further analysis using frameworks such as the Triple Bottom Line, it is clear that through the hotel and hospitality sector aligning with sustainable food waste management practices, they can reap significant benefits such as safer environmental impact, a better public image, and significant reduction of costs in terms of food.




Recommendations

Firstly, businesses in the hotel and hospitality sector should focus on a smart inventory and AI-driven food waste monitoring management. In the literature review, it was found and proven that these technologies help businesses to enable real-time tracking of food inventory, expiry dates, and waste processing, leading to a considerable reduction in spoilage and unnecessary waste going to landfills (Omar, et al., 2024). 
Although initial costs can be quite high for businesses in the hospitality sector, long-term savings are preferred and help the hotel and hospitality sector significantly more. By having larger hotel chains lead these changes in their own hotels, smaller hotel brands can follow in their steps since the larger hotel chains have already took the blunt of the investments and potential mistakes along the way.
Secondly, staff training and engagement in relation to sustainable food waste management should be added to new strategies implemented by the hotel and hospitality sector. This is because the technology integrated itself cannot be effective in reducing food waste without a trained and informed individual controlling and programming it when and where necessary. Hence, mandatory training and awareness briefings would prepare employees on managing new inventory systems better and helping the business to be in complete compliance with new policies and standards (Amicarelli, et al., 2022).
Thirdly, redesigning menus and methods of service in hospitality businesses is a must. With the more common trend for hospitality businesses to engage in large buffet services and flexible portion sizes, there is a significantly higher food waste production in comparison to how it would be if there were a more limited portion size options on the menu (Kattiyapornpong, et al., 2023). Evidently, guest demand and preferences may change, but with assistance of AI insights and a smarter inventory system, it would be easier to implement this at the guest level.
Finally, a key recommendation for struggling hotels in the hospitality sector would be to engage in food redistribution. Amongst big names like Hilton and Premier Inn, food redistribution is a very common sustainable practice taken on to reduce food waste (Premier Inn, 2025). In situations where distribution is not possible due to the state of the food waste, there are more common alternatives such as composting and recycling processes which can further reduce landfill contributions (Singh, et al., 2024). 
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