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[bookmark: _Toc221613355]Abstract
Food waste represents a critical sustainability challenge within the global hospitality industry, driven by buffet service models, overproduction, unpredictable demand and customer behaviour. This paper examines the impacts of food waste on hotels and hospitality operations, with focus on its environmental and economic consequences. Using a secondary research approach, the study analyses current academic literature and industry reports to identify key drivers of food waste and evaluate the effectiveness of existing sustainability practices. A PESTLE framework is applied to assess how political, economic, social, technological, legal and environmental factors influence food waste management within the sector. The findings indicate that strategies such waste-tracking technologies, portion control, improved forecasting and food redistribution initiatives can significantly reduce waste and operational costs. However, their effectiveness is constrained by behavioural resistance, financial investments and regulatory barriers. The study concludes that successful food waste reduction in hospitality requires an integrated approach combining technological innovation, organisational change and supportive policy frameworks. It presents recommendations that can help hotels and hospitality operators adopt more effective food waste reduction measures.
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[bookmark: _Toc221613356]Introduction 
Sustainability has become a strategic priority within the hospitality industry as environmental accountability, regulatory forces and changing customer expectations increasingly influence operational decision-making. Among sustainability challenges, food waste presents a particularly urgent issue due to its direct environmental and financial implications. Hospitality operations are structurally vulnerable to food waste because of the service models that prioritise abundance and flexibility. These operational characteristics often result in systematic overproduction and inefficiencies across purchasing, preparation and service stages.
Despite growing awareness of food waste as a sustainability concern, many hospitality businesses continue to struggle with turning policy commitments into practical, effective day‑to‑day actions. Existing initiatives frequently focus on isolated solutions, while overlooking the combined influence of external pressures, organisational behaviour and technological capability. This creates a gap between sustainability intent and measurable impact.
This paper addresses this gap by examining how food waste affects the hospitality industry and evaluating the effectiveness of current reduction strategies. Using a PESTLE analysis, the study critically assesses industry responses to food waste and identifies practical opportunities for improving sustainable food waste management within hotel operations.
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[bookmark: _Toc221613358]The Scale and Nature of Food Waste in Hospitality
Food waste is widely recognised as a systemic issue within hospitality operations, arising across procurement, preparation, service, and consumption stages (Sloan, Legrand and Chen, 2019). While several studies emphasise the operational origins of waste, there is consensus that food service activities represent the most significant source, accounting for most of the waste generated within hotels. Jones, Hillier and Comfort (2020) highlight preparation and plate waste as dominant contributors, suggesting that inefficiencies are embedded within routine kitchen and service practices. However, the literature indicates that waste volumes are not uniform across service models. Buffet-style service, commonly adopted in hotels to meet guest expectations of abundance, is consistently associated with higher waste levels compared to plated service, reinforcing the argument that service design plays a critical role in waste generation.
Although operational factors are frequently cited, Sloan, Legrand and Chen (2019) argue that behavioural dimensions remain underexplored, indicating a gap between identifying where waste occurs and understanding why it persists. This suggests that food waste in hospitality is not solely a technical problem but a behavioural and managerial one.
[bookmark: _Toc221613359]Environmental and Economic Impacts
Scholars broadly agree that food waste generates significant environmental harm through unnecessary resource consumption and greenhouse gas emissions (Gössling and Hall, 2019). From an economic perspective, Walker (2021) demonstrates that food waste represents a direct loss of financial value, affecting profitability through excess purchasing, labour, and disposal costs. While these studies emphasise scale and impact, fewer examine how hotels integrate waste reduction into core financial decision-making, indicating a disconnect between sustainability awareness and operational execution.
[bookmark: _Toc221613360]Key Drivers of Food Waste in Hotels
Research identifies buffet service, demand uncertainty, and operational inefficiencies as primary drivers of food waste (Barrows, Powers and Reynolds, 2020; Ivanova and Ivanov, 2020). While Barrows, Powers and Reynolds (2020) associate waste with service expectations and overproduction, Ivanova and Ivanov (2020) emphasise internal management failures such as inventory control and storage practices. This divergence highlights that food waste is influenced by both external guest expectations and internal organisational capability. Additionally, customer behaviour contributes to plate waste, yet the literature offers limited insight into how hotels effectively influence guest consumption patterns, revealing a notable research gap.
[bookmark: _Toc221613361]Strategies for Food Waste Reduction
Several approaches have been found to minimise food waste in the hospitality industry, and the emphasis has been placed on measurement, operational and redistribution measures (Legrand, Sloan and Chen, 2022). Precise measurement and tracking are deemed as the initial measures, since they will enable hotels to figure out the primary origin of waste and adopt specific solutions. The systems of waste tracking and data analysis may assist managers in changing the level of purchasing and production based on the real needs. Restructuring of operations, including reshaping of menu, portion control, improved inventory management, and reduction of buffet plate size have also been effective in minimising the waste in preparation and plate. Besides that, by donating excess edible food to charities or food banks, hotels could engage in the redistribution practice and decrease landfill waste, as well as assist social causes (Camilleri, 2018). Environmental impact can also be reduced by composting and recycling programs. The combined effects of these strategies are that hospitality businesses can reduce their costs of operation and to enhance their sustainability performance in general.
[bookmark: _Toc221613362]Technology-Driven Solutions
The hospitality industry is adopting technology-driven solutions to deal with food waste in a better manner. State-of-the-art waste-tracking systems apply artificial intelligence and data analytics to track the nature and amount of food being discarded (Bux and Amicarelli, 2022). These systems offer real-time information that assists kitchen employees in adjusting the level of production, enhancing portioning, and managing inventory. The use of predictive analytics tools can help to predict demand by using records, occupancy, and seasonal rates, and minimise the chances of overproduction. The smart inventory systems also help to monitor the expiry date and storage conditions to reduce spoilage. Moreover, automated ordering systems and digital menu planning will allow making the procurement decision more accurate. A lot of the hotels which have installed such technologies have stated that their food waste and operational costs have been greatly reduced. Technology-based solutions are becoming a significant part of sustainable hospitality operations (Filimonau, 2020). Although the initial investment might be high, it will have long-term financial and environmental benefits.
[bookmark: _Toc221613363]Method
The research design used in this study is the qualitative one with the analysis of secondary data. The study will be based on scholarly journal articles, industry reports, and reliable online resources on sustainability and food waste in the hospitality industry. The selection of the sources was done based on relevance, credibility, and recency, and preference was given to peer-reviewed journals and industry publications (Gössling, Hall and Scott, 2018). A systematic review of the literature allowed identifying the major themes, such as the causes of food waste, the environmental and economic consequences, and the means of cutting the waste. The thematic analysis approach was employed to group the findings into broad themes, which included operational causes, technological solutions and behavioural factors. In the case of the impact assessment, the PESTLE (Political, Economic, Social, Technological, Legal, and Environmental) analysis framework was used. The current tool has been chosen as it allows conducting a thorough analysis of the role of external factors on the processes of sustainability in the hospitality industry (Jones, Hillier and Comfort, 2021). The secondary data helps have a wide perspective of the problem in various contexts, geographically and operationally, and hence, the findings apply to the worldwide hospitality industry.
[bookmark: _Toc221613364]Theme Impact Analysis
[bookmark: _Toc221613365]PESTLE Analysis 
Political Factors
Hotels are subject to increased influence on the way food waste is handled by their policies and international sustainability agendas. Most governments are now demanding that hospitality companies segregate organic waste, control disposal rates, or achieve a certain level of environmental protection (McKercher and Prideaux, 2020). These laws promote industry-wide benefits and provide incentives that would make the hotels pursue more sustainable practices. Indicatively, certain areas have tax incentives or subsidies on food donation, compost programmes or waste-cutting technologies. 
Economic Factors
Hospitality businesses have significant economic consequences in food waste. The mass of wasted food is a lost investment in buying, storing, cooking, and disposing of food. In the industry, this will cost the industry huge financial losses annually, both in terms of big chain hotels and independent operators (Cooper et al., 2019). Food waste reduction is thus a direct avenue of enhancing profitability. Artificial intelligence-based waste-tracking and predictive analytics solutions have proven to be economically viable. 
Social Factors
The hospitality industry has strong social trends and consumer attitudes that determine food waste practices. Contemporary visitors are becoming more conscious of the environmental problem, and they usually like hotels that show responsible and sustainable practices (Hall, Gössling and Scott, 2021). Many consumers will accept menu modifications, downsizing, or seasonality provided these modifications aid in achieving environmental objectives. Plate waste can also be minimised through social awareness campaigns and educational programs that can make guests take only what they plan to eat. Nevertheless, the cultural norms of abundance, luxury, and buffet meals are still important impediments. In certain markets, guests relate large portions and entire buffets with the value and quality, and it is not easy for hotels to decrease the amount of food without impacting the satisfaction of the guests. 
Technological Factors
One of the tools that has been used in tackling food waste in the hospitality industry has been technology. Waste tracking AI systems give hotels information on the kind and amount of discarded food on the ground and can be adjusted in real-time to modify the production and portion size (Filimonau and De Coteau, 2019). Others have stated that they have cut their waste by over 50% following the implementation of such systems. Other technology solutions are a smart inventory management system, predictive demand analytics and digital menu planning tools. Such technologies enhance productivity by eliminating overproduction, spoilage and creating an efficient procurement process. 
Legal Factors
The impact of legal frameworks has a direct effect on the approach taken by hotels regarding surplus food, the theme of food safety, liability, and waste management. In other nations, the stringent food safety laws deter food donation by businesses because they fear that they will be liable under the law in cases where the food they provide harms individuals (Papargyropoulou et al., 2019). The legal dangers may lead to the disposal of edible foods, and not to redistribution. Nevertheless, some jurisdictions have enacted protective laws, including Good Samaritan laws, protecting donors in such situations as the donation of food in good faith. 
Environmental Factors
The environmental impacts of food waste are dire, and this is a significant sustainability issue in the hospitality industry. The supply chain and production of food use a lot of water, energy and land, and the food wastage is a waste of these precious resources (Betz et al., 2018). When food waste is deposited in landfills, it decomposes and generates a greenhouse gas that causes climate change, namely methane. The environmentally friendly waste management can lead to the minimisation of the footprint of the hotels.
[bookmark: _Toc221613366]Strengths and Limitations
Efforts to reduce food waste in the hospitality industry offer several strengths, most notably cost savings achieved through reduced overproduction, improved inventory control, and portion management (Heikkilä et al., 2018). Technological solutions, particularly AI-driven waste-tracking systems, enable data-led decision-making and have been shown to significantly reduce waste and improve profitability. Additionally, food waste reduction enhances brand image, as sustainability increasingly influences consumer choice, providing hotels with a competitive advantage (Filimonau et al., 2020).
However, notable limitations remain. High initial investment costs restrict adoption, particularly among small and medium-sized hotels (Pirani and Arafat, 2018). Behavioural resistance from guests and staff further constrains effectiveness, while legal and logistical barriers continue to limit food redistribution initiatives (Wang et al., 2018).
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In the hospitality industry, the waste of food is an important sustainability and economic challenge. The literature reveals that a significant amount of food waste in hotels can be avoided, and operational and technological interventions can make an enormous difference in reducing the waste. Although this industry has since then introduced the monitoring systems, portioning, and giving away programs, there were still problems relating to the cost, regulation, and consumer behaviour. Food waste management will be a combination of technology, better operation and behaviour to achieve long-term sustainability.
[bookmark: _Toc221613368]Recommendations 
The first step that should be taken by hotels is the introduction of effective waste measurement systems that would help establish the key sources and trends of food waste in the hotel. Food waste tracking tools offer insights, which are informed by data and allow managers to readjust their purchasing, menu planning and production levels. Proper measurement will enable hotels to identify inefficiencies and implement specific interventions, which will result in better predictions and less wastage (Filimonau and Gherbin, 2019). Redesigning buffet and portion strategies is also needed, together with measurement. Downsizing of plates, serving smaller portions, and provision of live cooking stations are some of the most effective strategies in reducing waste without lowering customer satisfaction and value.
Waste reduction can also be enhanced using predictive analytics and artificial intelligence tools. The technologies assist in predicting demand through occupancy rates, past data, and seasonal patterns so that hotels can maximise inventory and reduce needless food preparation (Okumus et al., 2020). The initial investment costs can be great, but the costs do not outweigh the financial and environmental gains in the long run. Besides that, hotels need to strengthen their collaboration with food banks and charitable organisations to redistribute the untouched edible food. These efforts can be boosted by the government through offering liability cover and providing tax breaks to boost participation.
The training and awareness of the personnel are also essential to effective food waste management. To reduce the amount of waste generated in the kitchen, the employees should be taught the proper method of storage, portion control, and effective preparation methods. The better-trained employees will be more inclined to adhere to sustainable processes, which will lead to the long-term waste reduction objectives. Meanwhile, hotels ought to involve the customers in their sustainability efforts using signage, online displays, and sensitisation programs that promote responsible consumption and minimise plate waste.
Lastly, the hotels need to implement circular economy standards so that they can deal with inevitable food waste (Elshaer and Sobaih, 2024). Composting, anaerobic breakdown or conversion to animal feed can go a long way in reducing the impact of landfills and help in the recovery of resources. It is also important to consider sustainability as a part of the brand strategy. Through open communication of their environmental efforts, the hotels might create a unity of trust, enhance their image, and appeal to ecologically aware customers. All these measures can contribute to long-term sustainability and enhance the performance of operations and customer satisfaction.





[bookmark: _Toc221613369]References 
Barrows, C.W., Powers, T. and Reynolds, D. (2020) Introduction to Management in the Hospitality Industry. 11th edn. Hoboken: Wiley.
Betz, A., Buchli, J., Göbel, C. and Müller, C. (2018) ‘Food waste in the Swiss food service industry – magnitude and potential for reduction’, Waste Management, 35, pp. 218–226.
Bux, C. and Amicarelli, V. (2022) Food Waste and Loss: Causes, Impacts and Solutions. Cham: Springer.
Camilleri, M.A. (2018) Travel Marketing, Tourism Economics and the Airline Product. Cham: Springer.
Cooper, C., Fletcher, J., Fyall, A., Gilbert, D. and Wanhill, S. (2019) Tourism: Principles and Practice. 6th edn. Harlow: Pearson.
Elshaer, I.A. and Sobaih, A.E.E. (2024) ‘Hotel employees’ intention not to waste food: the role of environmental concern’, Current Psychology, 43, pp. 22593–22610. Available at: https://link.springer.com/article/10.1007/s12144-024-05952-3 (Accessed: 6 February 2026).
Filimonau, V. (2020) Food Waste Management in the Hospitality and Food Service Sector. London: Routledge.
Filimonau, V. and De Coteau, D. (2019) ‘Food waste management in hospitality operations: a critical review’, Tourism Management, 71, pp. 234–245.
Filimonau, V. and Gherbin, A. (2019) ‘An exploratory study of food waste management practices in the UK grocery retail sector’, Journal of Cleaner Production, 167, pp. 1184–1194.
Filimonau, V., Todorova, E., Mzembe, A., Sauer, L. and Yankholmes, A. (2020) ‘A comparative study of food waste management in full-service restaurants of the United Kingdom and the Netherlands’, Journal of Cleaner Production, 258, 120775.
Gössling, S. and Hall, C.M. (2019) Sustainable Culinary Systems: Local Foods, Innovation, and Tourism & Hospitality. London: Routledge.
Gössling, S., Hall, C.M. and Scott, D. (2018) The Routledge Handbook of Tourism and Sustainability. London: Routledge.
Hall, C.M., Gössling, S. and Scott, D. (2021) The Routledge Handbook of Tourism and Sustainability. 2nd edn. London: Routledge.
Heikkilä, L., Reinikainen, A., Katajajuuri, J.M., Silvennoinen, K. and Hartikainen, H. (2018) ‘Elements affecting food waste in the food service sector’, Waste Management, 56, pp. 446–453.
Ivanova, M. and Ivanov, S. (2020) Hotel Management: Principles and Practice. Oxford: Oxford University Press.
Jones, P., Hillier, D. and Comfort, D. (2020) Sustainability in the Global Hotel Industry. London: Routledge.
Jones, P., Hillier, D. and Comfort, D. (2021) The Sustainability Journey in the Hospitality Industry. Oxford: Oxford University Press.
Legrand, W., Sloan, P. and Chen, J.S. (2022) Sustainability in the Hospitality Industry: Principles of Sustainable Operations. 4th edn. London: Routledge.
McKercher, B. and Prideaux, B. (2020) Tourism Development. Oxford: Oxford University Press.
Okumus, B., Bilgihan, A., Koseoglu, M.A. and Ozdemir, B. (2020) ‘Factors affecting food waste: a systematic literature review’, Journal of Hospitality Marketing & Management, 29(7), pp. 789–810.
Papargyropoulou, E., Lozano, R., Steinberger, J.K., Wright, N. and Ujang, Z. (2019) ‘The food waste hierarchy as a framework for the management of food surplus and food waste’, Journal of Cleaner Production, 76, pp. 106–115.
Pirani, S.I. and Arafat, H.A. (2018) ‘Reduction of food waste generation in the hospitality industry’, Journal of Cleaner Production, 132, pp. 129–145.
Sloan, P., Legrand, W. and Chen, J.S. (2019) Sustainability in the Hospitality Industry: Principles of Sustainable Operations. 3rd edn. London: Routledge.
Walker, J.R. (2021) Introduction to Hospitality Management. 8th edn. Harlow: Pearson.
Wang, L.E., Liu, G., Liu, X., Liu, Y., Gao, J., Zhou, B., Gao, S. and Cheng, S. (2018) ‘The weight of unfinished plate: a survey-based characterisation of restaurant food waste in Chinese cities’, Waste Management, 66, pp. 3–12.







image1.png




image2.png




image3.png




image4.png




