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Sustainability in terms of Food waste and its efficacy 
[bookmark: _Toc219713690]Abstract 
The issue of food waste has been a major issue of sustainability in the hotel and hospitality business due to the overproduction of food, buffet service concept, unpredictable demand by guests, and inefficiencies in operations (Monforte, 2025). With the growing pressure on the environment and the increased popularity of net zero objectives, the hotels are becoming more and more expected to address themselves to the responsible management of food waste and remain profitable at the same time (Chaudhary and Ghosh, 2024). This paper will critically assess the efficacy of food waste reduction measures in the hospitality industry and also analyse how the food waste reduction measures affect sustainability, profitability and performance.
[bookmark: _Toc219713691]1. Introduction 
The hotel and hospitality industry has taken sustainability as a primary issue with businesses (Khatter, 2023). This has led to increasing pressure to minimise its impact on the environment without compromising operational effectiveness and profitability. Regulators, guests and other stakeholders are becoming more responsible towards the performance of hotels in regard to the environment and especially in aspects like energy consumption, water consumption and food wastage (Mdoda and Montsiemang, 2024). Food waste is one of these challenges, and the most urgent modern problem, because it not only leads to global environmental deterioration but also costs hotels great amounts of money (Khatter, 2023). The usual operations in food waste are caused by inefficient management of inventory, overproduction, buffet service models, and unpredictable guest demand. 
Environmental responsibility is not the only reason why food waste management is relevant. Visitors are more aware of the green practices and tend to demand hotels to show some ethical and transparent activities that would affect their accommodation selection (Alyahia and Mohammad, 2024). The issues in food waste management may also harm the image of a hotel, decrease the profitability and compromise the corporate social responsibility programs. This paper will critically analyse the efficacy of food waste reduction measures in hotels and their effect on the sustainability and financial performance based on the PESTLE analysis. 
[bookmark: _Toc219713692]2. Literature Review 
Food waste in the hotel and hospitality business has become a major sustainability issue in the last ten years (Lee and Huang, 2023). Food waste refers to food that is thrown away at the stage of production, retailing, and consumption (Todd and Faour-Klingbeil, 2024). In a hotel, food waste can be experienced in different stages of the operation, such as the kitchen, buffets, room service, and feasting services. The hospitality industry is estimated to generate about 30%-40% of all wastage of food in the developed world (Omar and Omar, 2024). The magnitude of the problem is not just environmental, where it is applied to greenhouse gas emissions and landfill rates, but also financial, because one of the direct losses incurred by hotels is the waste of food (Owusu and Koech, 2023). 
Food waste in hotels has many sources: excessive production of meals, poor demand forecasting, the use of buffet service layouts in a way that promotes excessive preparation, and spoilage related to poor storage or rotation of ingredients (Zammit, 2022). It is also influenced by behavioural factors whereby kitchen staff and management tend to overdo to prevent getting complaints or negative remarks by the guests (Sreenivasan and Prajapati, 2024). When not considering the patterns of consumption, managerial choices may unwillingly result in increased waste (Liu and Qi, 2022). 
The attitudes of culture and organisations to food conservation have a great influence on the level of waste; the hotels with a low sustainability level generate larger amounts of wasted food (Chawla and Hawkins, 2022). There is a great deal of sustainability in implementing food waste reduction strategies. Waste can be decreased, and environmental goals can be pursued by means of correct inventory management, portion control, real-time demand forecasting, and implementing solutions driven by technologies like AI-based inventory monitoring (Nweje and Taiwo, 2025). When hotels resort to composting, recycling, and giving to the local charities, they show their corporate social responsibility and the real environmental benefits by eliminating a significant part of landfill and low greenhouse gas emissions (Hussain and Soni, 2025). 
Research indicates that incorporating sustainable food activities is consistent with the global environmental agendas. In an example, the United Nations Sustainable Development Goals, especially SDG 12, are concerned with responsible consumption and production (Arora and Mishra, 2023). Food waste is costly in terms of finances. Food wastage directly leads to higher procurement prices, energy, and water consumption, and labour wastage. According to the research conducted by Amicarelli and Bux, (2022), depending on the size and model of the hotel, the percentage of food waste can be 2%-10% of operational expenses. Smaller hotels tend to be under more pressure because it is more expensive to reduce waste by investing in storage, technologies, or even training employees. 
Nevertheless, the reduction of food waste strategies can be applied profitably, when applied successfully, as it optimises resource usage and increases operational efficiency. In addition, a sustainable practice can appeal to environmentally conscious guests, and it is an indirect economic advantage of sustainable practices in terms of better brand image and retention of more customers (Lin and Hsu, 2025). Another debate arises on the issue of environmental responsibility and profitability. Although the benefits of implementing sustainability measures are financial and reputational in the long term, it can be argued that this results in short-term financial strain on the resource-scarce or smaller hotels (Matyakubov and Ermolaev, 2022).
 According to researchers, balance is reached by the combination of strategies based on technology, operational changes, staff education, and customer interactions. Analysis also indicates that cultural and local variations influence the viability of enacting some waste reduction activities; what is practised in high-end city hotels might not apply to rural or small-scale ones (Basrawi and Choudhry, 2022). 
Although the amount of research is on the rise, existing literature is still lacking and limited. Emerging markets have not been thoroughly studied in many studies, as most researchers are concentrated on the developed ones (usually, Europe and North America) (Amini and Rahmani, 2023). Also, a lot of literature is descriptive, explaining what the hotels are doing as opposed to critically assessing the effectiveness of interventions in either environmental or financial quantifiable outcomes. 
To sum up, current literature shows that food waste in hotels is a multidimensional and complicated issue that can be determined by the operations and inefficiency, behavioural and managerial decision making.. There are still critical gaps in the long-term evaluation of the interventions, regional variations, and best practice benchmarking, which need to be filled by conducting additional empirical studies. The paper aims to fill these gaps by critically examining food waste minimisation strategies, based on the examples of food industries and a PESTLE framework to assess their practical effect on hotel operation, sustainability and financial performance.
[bookmark: _Toc219713693]3. Method 
In this study, the secondary research methodology is embraced in an attempt to critically analyse the food waste minimisation measures in the hotel and hospitality industry. Secondary research would enable the methodical gathering and examination of the already existing information of reputable and current sources (Cheong and Majumdar, 2023). The main sources of information are academic publications, industry reports, government publications, and sustainability frameworks that will guarantee that the research is evidence-based (Klungseth and Lavy, 2023). Peer-reviewed papers offer an understanding of operational, behavioural and managerial causes of food waste. Industry reports and case studies have the practical applications of strategies implemented and results obtained in actual hotel settings. 
The main analysis instrument is a PESTLE analysis that is utilised to consider the macro environmental elements, economic, political, social, technological and legal elements affecting the strategies in the reduction of food waste. The framework can be effectively applied to hospitality research as it enables a careful consideration of the external and internal factors in operational decision-making and the performance on sustainability. This approach is limited by the fact that it relies on the accuracy and completeness of available literature and reports that might not reflect all the diversity of hotel operations occurring in other parts of the world. Moreover, the secondary research lacks primary empirical data, which implies that the results are highly qualitative, and they rely on the quality of the research published previously (Cheong and Majumdar, 2023). 
[bookmark: _Toc219713694]4. Theme Impact Analysis 
[bookmark: _Toc219713695]Analysis Tool: PESTLE Analysis
The hotel and hospitality industry exists in a very complex environment in the external world where several political, economic, social, technological, legal and environmental factors affect the operational. With the PESTLE framework, it is possible to organise the analysis of the practice of food waste reduction strategy design, implementation, and evaluation.
Political Factors
The policies and sustainability laws introduced by governments are important in encouraging hotels to implement food waste reduction strategies. In Europe, the Circular Economy Action Plan by the European Union urges businesses to reduce the volume of food waste by enhancing the efficiency of their inventory and making use of resources in a better manner (Chioatto and Sospiro, 2023). Likewise, national programs like the Courtauld Commitment 2030 in the UK offer a map on how to minimise the volume of food waste in hospitality activities (Akbar and Tomasella, 2024). Hotels are usually motivated to adopt sustainable practices by the political pressure to both meet the regulations and gain the approval of the population, and remain competitive. 
Economic Factors
Food waste management has two financial implications. On the one hand, the correct forecasting, portion control, and staff training strategies minimise wastages of food, reduce the costs of procurement and disposal (Bendesa and Sarjana, 2022). These systems of smart inventory and contributing to local food banks have been shown to save significant amounts of money for large hotel chains, including Hilton and Marriott, and illustrate the economic feasibility of sustainable programs. In contrast, technology, staff training and sustainable procurement may have a large investment cost, especially to small hotels with small budgets (Khalil and Hamid, 2024). As a result, there are economic motivations, but the question of prior balance between initial expenses and the long-run savings is still problematic, and not every hotel can be effective in the implementation of complex solutions.
Social Factors
Hotel sustainability practices are being affected more by consumer awareness and expectations. Visitors have become extremely interested in staying at a hotel that shows responsible use of resources, such as waste of food (Amicarelli and Bux, 2022). The publicity of environmental malpractice on social media can immediately tarnish the reputation of a hotel, putting it under pressure to embrace a clear and acceptable food policy. As an example, Accor Hotels has implemented guest engagement programs, whereby they urge diners to minimise the waste of plates and use sustainable menu items. Although a positive perception of a guest can lead to an increase in brand loyalty, social pressure can unwillingly lead to operational problems, including overproduction to satisfy perceived guest needs, a situation that represents the conflict between consumer satisfaction and waste minimisation.
Technological Factors
Technological progress offers great chances of optimising food consumption. Hotels can use smart inventory, AI-driven demand forecasting, and digital waste tracking tools to match production with the actual consumption trends (Kaul, 2023). Marriott International can be considered an example of this type of implementation: AI-based kitchen management systems help the hotel track ingredients, forecast demand, and make changes to procurement to minimise waste and cost. Although technology enhances efficiency, it would need investment and employee training to implement it. The constraints on the extent of technological interventions may be that smaller hotels will not be able to acquire or integrate complex systems. 
Legal Factors
Hotel waste management is directly affected by legal frameworks relating to food safety, reporting and disposal (Hussain and Soni, 2025). Legal regulations on food waste management, like the Food Waste Regulations of the UK or the Food Recovery Act of the U.S., demand hotels to adopt proper tracking, donation and safe disposal systems (Faishal, 2022). Legal requirements stimulate organised reporting and official responsibility, which will help to systematise waste minimisation. But it is also possible that legal compliance adds to the complexity of the operations at a cost of special staff and resources (Khan, 2022). Hotels which do not comply with standards face the risk of penalty and tainted reputation, and the need to ensure that the legal side of sustainability is addressed in wider strategies.
Environmental Factors
Decreasing food waste will directly lead to environmental sustainability through the reduction of greenhouse gas emissions, a reduction in landfill usage, and the saving of natural resources. Lee and Huang (2023) state that about 8-10 percent of the world's emissions are attributed to food waste, showing that hotel activities have a considerable environmental impact. A lot of hotels have adopted composting initiatives, collaborations with the local farms, and storage systems that consume less energy to reduce their environmental effects. Although such programs can be quantified in terms of ecological benefits, they have limited capacity to be executed due to operational constraints, e.g. kitchen infrastructure and personnel compliance. 
Critical Evaluation of Industry Responses
All in all, the hotels have proven to have a range of strategies to minimise food waste, which have their advantages and constraints. Economies of scale, technological integration, and established CSR programs are benefits of large chains since they can easily and quantitatively intervene. Smaller hotels, although in many ways creative in their approach to staff engagement and menu creation, have financial limitations that restrict the boundaries of their strategy (Abalaka and Adebiyi, 2023). Advantages of the existing practices are that they are in line with environmental goals, save costs, and improve the perception of the guests. Financial constraints, intermittent compliance by the staff, technological factors and balancing consumer expectations against the sustainability target are some of the limitations that are usually encountered. Finally, the PESTEL analysis shows that the multi-faceted approach with the focus on the political, economic, social, technological, legal and environmental considerations is necessary to design an effective food waste reduction strategy. 
[bookmark: _Toc219713696]5. Conclusion 
The problem of food waste in the hotel and hospitality industry has become a big green and economic factor due to the operational inefficiency as well as overproduction, along with the changing guest demands. As shown in this paper, by undertaking specific food waste minimisation measures, including smart inventory, portion control, staff education, and sustainable procurement, the sustainability performance and profitability can be improved. Although the final has the advantages of larger hotel chains being more likely to implement more comprehensive measures, small establishments are limited by resources and technology. Going forward, environmental responsibility and operational feasibility should still be balanced out to ensure technology, policy compliance, and engagement of the guests to attain long-term sustainable and economically viable practices of food management.
[bookmark: _Toc219713697]6. Recommendations 
The management of food waste needs to be approached by specific strategies depending on the size of a hotel and the resources at its disposal, as well as its operational framework. In the case of big hotels, one can invest in state-of-the-art technological applications, including AI-based inventory management, demand forecasting, and digital waste tracking systems. These tools allow making the procurement process accurate, reducing surplus production, and the results of the activities become data-driven to keep the operations improved. The large hotels are also advised to formalise sustainability policies in all the branches and maintain uniform food waste reduction practices, as well as the integration of sustainability targets in the corporate goals. Coupling with the local charities or community organisations to donate the excess food can also work to better the environmental and social results, as well as the brand image (Lee and Hammant, 2023). In the case of small and medium-sized hotels, it should focus on cost-effective strategies. No drastic measures like installing a new system are needed to reduce the waste level: simple adjustments to portion sizes, changing menus to use the excess resources, clear storage and stock rotation can be used to minimise the amount of waste with very minimal investments. 
Overstocking and spoilage can also be avoided through collaboration with the local suppliers to make smaller deliveries more frequent (Ikpe and Shamsuddoha, 2024). Employee involvement is essential in every hotel, regardless of size; the training courses are supposed to focus on sustainability values, appropriate portioning, and inventory control. Promoting the sense of ownership of food waste reduction programs among the staff can introduce sustainability into the daily routine and promote behavioural changes. 
Hotels should work towards the creation of a balance between sustainability objectives and financial reality. Investment in technology and training can be capital-intensive, but in most cases, the cost-efficiencies and long-term savings may be realised. The inclusion of the environment in the procurement and menu planning process will guarantee that profitability and sustainability are both considered during decision-making. 
Lastly, encouraging guest participation by means of training and information on sustainability measures can also positively impact the food waste action plan. Waste can be minimised through encouraging responsible consumption, offering flexible portion options, and eco-friendly practices, which would match the current consumer expectations. By adopting these suggestions, hotels of any size can establish a sustainable and financially acceptable food waste management system that will help in environmental custodianship, effective operations, and competitiveness over the long run.
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