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Introduction
Globally, wastage of food has turn out to be a significant challenge in the hospitality sector in terms of sustainability. It is approximated that in the world about 931 million tons of food is discardedanually, with a large part of them generated in the food service industry (UNEP, 2021). In the hotel business, buffet-style business is especially problematic since they produce too much food, too much in a plate and consumer behaviour which is determined by the all-you-can-eat format. This does not only result to high edible food waste but also results to increased greenhouse gas emissions, depletion of resources as well as inefficiencies in the operations. Lack of sustainability has evolved to be a central issue to the hospitality industry due to the rising levels of environmental consciousness, consumer demand, and regulatory pressure. Hotels are also more and more anticipated to fit in with international frameworks like the United Nations Sustainable Development Goals (SDGs) especially Goal 12: Responsible Consumption and Production (ESCAP, 2021). Food waste is also an element that requires to be adequately addressed in order to reach larger environmental and economic sustainability goals.
The paper in question is specifically aimed at food waste minimization protocols in hotel buffet businesses and their practical performance. By implementing sustainability models and evaluation of the existing practices in the industry, the research will be used to critically evaluate the role of these strategies in ensuring long-term sustainable development in the hotel and hospitality industry.
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Hospitality sector’s food waste especially hotel buffets has arisen as a serious sustainability concern with significant environmental and economic implications (Lee, 2023). According to the latest research, buffet services produce an unproportionate amount of food waste because of the necessity to offer large food options to customers, so they produce more food and serve it in large portions (Papargyropoulou et al., 2021). Kostensaloet al. (2025) discovered that buffet restaurants waste an average of 3040 percent more food than a la carte service, which explains why specific waste management measures are so essential. Some of the recent scholarly articles highlight the importance of composite strategies involving technology, operational modification, and consumer behavior intervention strategies. As an illustration, the article by daa costa et al. (2022) examined the opportunities of digital tracking systems like smart scales connected with AI algorithms to serve the purpose of monitoring waste in real time so that kitchens can dynamically adjust the preparation of foods. Their analysis of how hotel buffets in South Korea operated revealed that food waste was reduced by a quarter in six months with the costs of food buying saved considerably. Behavioral factors also play a leading role. According to a study by Gannon et al. (2022), the expectation of unlimited food by guests may lead to the growth of waste, and educational campaigns and the application of nudging techniques, including portion size guidance and visible messaging, can be effective in changing consumption patterns. A randomized controlled trial was used in hotel buffets, but the signage on the effect of food waste reduced the plate waste by 15% (Metcho, 2025). Additionally, the hospitality food waste management has been implemented using environmental sustainability models such as the circular economy model. Filimonau et al. (2025) focused on the application of principles of the waste hierarchy in buffet operations within the hotels of Europe (reduction, reuse, and recycling), evaluating the achievements and obstacles. Their results are indicative of the necessity of staff training and organizational commitment in order to develop a waste-conscious culture.  Even with such advances, there are still limitations such as the inability to standardize food waste measures and cultural differences that influence the behavior of guests (Antonschmidt, 2021). 
The current development in technologies has played a great role in helping to minimize food wastage in hotel buffet operations. Meliá Hotels International has implemented the Lumitics Insight system in its Thai and Vietnam properties. By examining the preferences of guests and responding to them, Meliá Koh Samuihad reduced buffet food waste by 40% since June 2024 (Murciano, 2024). Behavioral strategies are complemented with these technological interventions. As an example, one of the companies in the UAE, Rotana Hotels, has collaborated with Chef’s Eye to introduce AI-based tracking of food waste. The project resulted in a 22 per cent decrease in production waste and a 15 per cent decrease in food waste related to the buffet, which demonstrates the significance of integrating technology with employee training and interaction with guests (Hotel & Catering, 2024). Moreover, research has been done on the effectiveness of gamification and data visualization to stimulate the sustainable dining practices. The Hong Kong University of Science and Technology implemented a food waste-reduction program entitled the FoodWise project that involved the use of a mobile application and data dashboard to motivate students to switch to food waste reduction (Yu et al., 2023). This program has led to more than 800 daily food-saving behaviors over two weeks of a campaign to prove the effectiveness of digital instruments in shaping consumer behavior. In spite of these developments, there are still problems. Implementing AI systems involves a great investment and training of the employees. Besides, the cultural peculiarities and the difference in tastes of the guests can make it harder to standardize the food waste reduction measures in the context of a hotel with different cultures. 
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The research design adopted in this study was a survey-based research design to explore food waste mitigation measures in the operations of hotel buffets. A questionnaire on online platform was sent to 50 hotel managers, chefs, and sustainability officers who are in charge of buffet management in various geographical locations. The sample was sampled purposely to include individuals who were directly involved in the management of food waste. The survey consisted of closed questions, namely Likert scales that determined the level of frequency and perceived effectiveness of different waste reduction methods, and open ones to understand the qualitative data about operational issues, technology implementation, and employee involvement (South, 2022). The closed-ended questions included data which were analyzed in descriptive statistics to determine what the most prevalent practices were and how effective they were reported to be. 
Correlation analysis was done to understand the relationship between hotel size, nature of waste reduction strategies and perceived outcome. Thematic codes were used to code qualitative responses to identify patterns of barriers, facilitators and attitudes toward sustainability in buffet operations. The survey design enabled effective data gathering in a large sample, which offered quantitative trends as well as rich qualitative data to inform to provide an all-inclusive insight on the food waste management in the hospitality industry.
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Triple Bottom Line (TBL) is a detailed model that helps identify the consequences of implementing the food waste reduction in hotel buffet activities with references to environmental, economic, and social aspects (Bui, 2021).
Environmental Impact
Food waste presents a major issue to the environment. The Food and Agriculture Organization (Global food losses and Food Waste, n.d.) states that approximately one-third of global food production is wasted, leading to approximately 810 percent of the total level of greenhouse gas emissions in the world (Balan, 2023). In the hospitality industry, buffets in hotels are particularly susceptible to overuse of food. Some of the contributing factors are the propensity to over prepare the food and the unreliability of dining habits by guests. In retaliation, there are hotel groups that have gone on the offensive in trying to reduce waste. As an example, Accor Hotels introduced the program known as Zero Food Waste and resulted in a reduction of buffet wastage by 20 percent in the first year (Ruiz Molina, 2022). This decrease demonstrates how well-organized food management programs can reduce environmental effects. The project presupposed the introduction of a number of measures, including changing the number of buffets depending on the information about the guests, training the Kitchener to cook in smaller portions more frequently, and redesigning the menu to include the items that could be reused later on during the day. Real-time tracking systems were implemented to detect what was thrown away the most and informed decisions were made concerning the inventory and the portion sizes (Fenech, 2024). Employees were also being encouraged to talk to guests about the sustainability initiatives, and to raise awareness on mindful consumption. These operational shifts were beneficial in reducing the amount of waste as well as leading to a more sustainable food service model, in general. With these specific actions, hotels proved that food waste management can be put into daily routine without affecting quality or customer satisfaction, and that it can contribute to the overall environmental objectives as well as increase efficiency in the hospitality sector(Ruiz Molina, 2022).
Impact to the Environment 
Loss in food wastes are a significant issue to the hospitality industry especially in the buffet operations where overproduction is quite typical. AI-based inventory management and waste monitoring tools have given hope in the last couple of years to resolve this problem. These technologies enable the hotels to monitor the consumption trends, forecast the number of guests more effectively, and make efficient purchases. The cost control has become even more imperative in the post-pandemic market environment where varying occupancy rates and unreliable supply chains have imposed a burden to manage resources more prudently. Technological interventions are associated with long-term savings, yet, in order to be implemented, it will need to invest. Hotels need to invest in equipment and software as well as train employees to work with such tools. The level of resistance to change, different degrees of digital literacy in employees, and the fear of losing money can be contributing factors to the rate and scope of adoption. But, to be competitive and environmentally friendly at the same time, it is a good idea to involve AI-based solutions in the food service operations of the hotels (Shebanina, 2023). Such tools allow reducing waste and decrease the costs of procurement, as a result of which hotels can become economically sustainable and considerate of the environment in an industry that is becoming more resource-conscious.
Social Impact
The practices in the hospitality industry are being influenced by consumer awareness on the topic of sustainability. Hotels should prevent wasting food and encourage responsible consumption, which makes the hotels more attractive to guests. This has prompted hotels to participate in food donation projects as well as in guest education initiatives. The partnership with local food banks is an example of Marriott International that helps the communities and reduces the waste at the same time by redistributing buffet leftovers (International, n.d.). Regulatory requirements concerning food safety inform and, in some cases, restrict the level of food redistribution processes.
Implementation of food waste reduction measures in the hotel sector has a mixed level of achievement due to the size of operations and resources at hand. Environmentally, the large hotel groups usually have access to better waste management technologies and sustainability model, which allows them to better handle food waste. On the other hand, smaller hotels are struggling because of infrastructural and training deficiencies as shown by Filimonau et al. (2025), who also discovered that less than 40 percent of hotels have formal food waste measurement systems. This loophole affects the overall performance of the industry in the capability of doing away with waste on a regular basis. Economically, such technologies as AI-based inventory systems help to become efficient and save money but they are highly dependent on the involvement of staff. The authors also point out that the efficiency of these tools may decline unless they are applied regularly and trained, particularly in the case of staff turnover. These tools have to be integrated in the day to day running of the company through the management and precise communication. The social dimension involves the consumer behaviours as well as the guest expectations. Buffet services promote excessive serving, which regularly leads to significant wastage of dishes. Smaller plates and informational signage can be mentioned as examples of behavioural nudges implemented by hotels to reduce food waste by 15-20% (Monforte, 2025). The effectiveness of these interventions is affected by cultural factors and demographics of guests. The trends of food waste reactions within the industry reveal that large hotel chains have been more prolific in the implementation of sustainability as a corporate strategy and reporting aspect. However, the lack of standardized waste reporting systems prevents transparent benchmarking and collaboration on the sector. It may help to develop common frameworks and government-favored initiatives that can help to act more cohesively.
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Hotel buffets are affected by food waste in terms of environmental sustainability, cost of operation and satisfaction. On the one hand, some big hotels have been able to apply waste reduction technologies and programs, but on the other hand, smaller operators do not have the resources. The issue of changing the behavior of the guests is one of the problems. It should be a complete approach which involves the use of technology, employee training, and consumers. Enhanced cooperation in the industry and the creation of a unified reporting of waste would contribute to more stable development in the direction of sustainability.
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To reduce the problem of the wastage of the food in the hotel buffet systems, the hospitality industry must use a multi-dimensional approach, which incorporates practical, operational and strategic interventions.
Implement Waste Tracking Solutions
Waste monitoring systems adopted by hotels of different magnitudes must be appropriate to their operations. Bigger chains can still use AI-based solutions to gather real-time information in real-time, whereas small-scale properties can use simple digital logs or handwritten waste diaries to monitor daily disposals. When a regular waste monitoring system is established, it would allow making informed decisions and identifying food preparation and service inefficiencies (Patrichi, 2024).
Optimise Buffet Strategies
Waste can be prevented in the design of buffets. This would involve batch cooking, and changing the menu according to the demand patterns, and plated service at times with low occupancy. Other ways of avoiding overproduction include adjusting buffet times or changing to made-to-order stations on certain foods without affecting variety or satisfaction by the guests(Monforte, 2025). 
Build Guest Awareness and Involvement
The message should also be subtle like message on the spot, emails, or certain visuals adjacent to buffet stations to make guests eat only what they mean. Hotels can also become more involved in the interaction with guests by making sustainability commitments, allowing feedback, or rewarding low-waste practices, and make responsibility an element of the guest experience (Cami, 2025).
Create well spelled out surplus redistribution protocols
Hotels need to establish an organized relationship with local charities or redistribution sites to minimize the dumping of edible food. The standard operating procedure of identifying, storing and transferring of excess can enhance food safety compliance and facilitate frequent and effective donations, particularly in homes where there is frequent service of buffet.
Establish Industry Production in Knowledge Exchange
Industry-wide improvement can be achieved by developing local forums where hotels can exchange effective strategies, data insights and supplier recommendations. This can be facilitated by professional bodies and tourism boards through conducting workshops, provision of certifications and encouraging innovation based on the local operational environments (Liu, 2025).
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