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Textile, food, and single-use plastic waste generated by hotels raises serious economic and environmental concerns. Hotels are implementing circular economy techniques and waste management to improve efficiency while reducing their environmental effect. This study looks at how zero-waste programs, circular economy techniques, and hospitality refuse management can help hotels improve their sustainability.
To achieve sustainable and resource-efficient hotel operations, the research objectives include incorporating circular economy principles, implementing zero-waste practices like decomposition, waste segregation, and upcycling, and reducing food waste through AI-powered inventory management and donation programs. The literature-based approach examines academic magazines, industry papers, government laws, and hotel sustainability programs. The political, economic, social, technological, legal, and environmental elements of hospitality waste management are examined using the PESTLE framework. Case studies highlight the sustainability problems that smaller hotels confront, as well as Marriott, Hilton, Accor, and Six Senses' successful zero-waste initiatives.
Hotels that employ systematic waste management systems save 20-30% on operational costs while also improving brand reputation and client loyalty. Greenwashing, regulatory disparities, and financial limits remain major challenges. The report promotes the use of government incentives, industry-wide waste auditing, and consumer participation in sustainable hospitality programs.
Sustainability in the hospitality business is no longer a choice. Hotels may achieve zero-waste operations by cooperating with the industry, leveraging technology, and enacting legislative changes. This will assure financial stability, consumer trust, and compliance with global environmental goals.
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Since hospitality waste contributes significantly to global waste, effective waste management and circular economy strategies are required (Zaki, 2024). Waste is reduced, recycled, reused, and disposed of to lessen its environmental impact (Wan, Shen, and Choi, 2019). The circular economy shifts from "take-make-dispose" to regenerative as resource efficiency and closed-loop systems become more important (Jones and Wynn, 2019).
The sustainability challenges in the hospitality business have grown because of resource exploitation. Hotels create around 79 million tonnes of solid waste, with food accounting for 30% of that total (UNEP, 2021). Juvan, Grün, and Dolnicar (2023) discovered that 70% of hotel waste, which includes food, single-use plastics, and disposable materials, is preventable. Food disposal, packaging waste, and non-recyclable products all contribute to higher carbon emissions in the hotel industry.
Buffet service and overproduction account for 17-20% of hotel food waste (Dhir et al., 2020). Only 9% of hotel waste is recycled, with the majority made up of single-use plastics such miniature toiletries and disposable cutlery (McCaffery, Hendrickx, and Dubrocard, 2023). Composting, AI-driven inventory management, and upcycling can reduce waste disposal costs by 30% while also improving company reputation, as 65% of visitors prefer eco-friendly accommodations (Deloitte, 2023). This paper looks at sustainable hospitality techniques, industry reactions, and waste management.
[bookmark: _Toc189422222]2. Literature Review
[bookmark: _Toc189422223]2.1 The Scale of Waste in the Hospitality Industry
Producing significant amounts of food, plastic, and textile waste (McCaffery, Hendrickx, and Dubrocard, 2023), the hotel sector is among the most waste-intensive one. Hotels create over 79 million tonnes of solid waste per year; food waste makes up 30% of the total (UNEP, 2021). Food waste mostly comes from poor inventory management, overproduction, and too substantial portion sizes; hence, 17–20% of bought food is thrown away, costing the sector billions of dollars yearly (Juvan, Grün, and Dolnicar, 2023; Vashishth et al., 2024).
Waste has a significant environmental effect. 25 times more powerful than CO₂, methane is emitted by food waste disposal (Karki, Bennett, and Mishra, 2021). Furthermore, created yearly are approximately 150 million tonnes of plastic waste, of which just 9% are recycled (McCaffery, Hendrickx, and Dubrocard, 2023). Beyond harm to the surroundings, waste presents moral and financial difficulties. Food waste costs the hotel sector $100 billion yearly, or $0.50 every meal served (Karki, Bennett, and Mishra, 2021). Circular economy solutions are crucial to minimise waste, maximise operations, and lower the industry's carbon footprint (FAO, 2022) because 800 million people suffer with food insecurity.
[bookmark: _Toc189422224]2.2 Circular Economy Principles in Hospitality
The circular economy optimises resources, increases product lifecycles, and lowers pollution (Jones and Wynn, 2019; Costa and Costa, 2022). Unlike the linear economy (take-make-dispose), the circular economy is guided by four principles –

Figure 1: Circular Economy Model/Source: (Glöser-Chahoud and Schultmann, 2024)
Hoteliers are increasingly drawn to circular economy ideas. To assist this transformation, procurement, waste management, and recycling systems must be redesigned (Zaki, 2024). Scandic Hotels' zero-waste initiatives have reduced visitor waste by 40% since 2018 (World Sustainable Hospitality Alliance, 2023). Marriott International will cut plastic waste by 500 million bottles per year by removing single-use plastics and deploying large-format toiletries (Marriott International, 2023). Six Senses Hotels uses composting, water recycling, and upcycling to divert over 50% of its waste from landfills (Green Lodging Trends Report, 2023). These examples highlight how circular economy techniques can benefit the environment and the economy.
[bookmark: _Toc189422225]2.3 Strategies for Reducing Food Waste in Hotel Restaurants
Technology is vital for reducing food waste. Food overproduction is reduced using AI-powered inventory management solutions that incorporate predictive analytics, demand forecasting, and dynamic pricing (Dhir et al., 2020). Hotels may cut food waste by 50% in a year by implementing Winnow's AI-powered food waste monitoring technology (Winnow Solutions, 2023). Hilton properties introduced equivalent technology throughout its properties in 2020, reducing food waste by 61% (Hilton Sustainability Report, 2022).
Composting is an alternative for hotels to reduce waste. According to the FAO (2022), on-site decomposition systems have the potential to divert 60% of organic waste away from landfills, lowering methane emissions and disposal costs. The Hyatt Regency and other hotels use anaerobic digesters to turn food waste into biogas and organic fertiliser (Hyatt Corporate Responsibility Report, 2022).
Food giving is another effective way. The Good Samaritan Food Donation Act (USA) and the Waste and Resources Action Programme (UK) protect hotels that donate extra food (Sweet, 2020). According to a case study undertaken by Accor Hotels, food donation initiatives lowered waste disposal costs by 20% while also benefiting local communities.
[bookmark: _Toc189422226]2.4 Implementing Zero-Waste Practices in Hotel Operations
Sustainable purchasing prioritises products that are biodegradable, recyclable, and ecologically friendly. According to Wan, Shen, and Choi (2019), sustainable purchasing techniques led to a 30% reduction in hotel waste. Numerous premium hotels have included refillable facilities, resulting in an annual decrease in plastic waste of 1.5 million units (Marriott International, 2023). Innovative waste segregation and recycling are transforming hotel waste management. To promote recycling, the InterContinental Hotels Group (IHG) separates culinary waste, plastics, and glass. Vaishishth et al. (2024) discovered that hotels with structured recycling programs reduced landfill waste by 70%.
Upcycling waste into new goods is a growing trend in the hotel business (Kumar and Rout, 2025). Six Senses Resorts minimises landfill emissions by 25% by reusing existing wooden furniture in innovative designs (Six Senses Sustainability Report, 2023). According to research, the hotel business has substantial waste management difficulties, such as impermanent materials, single-use plastics, and waste food. Case studies show that circular economy models reduce waste while saving money (Glöser-Chahoud and Schultmann, 2024). Upcycling, sustainable buying, decomposition, and AI-driven inventory management are the most effective waste-reduction strategies. Zero-waste hotel operations are financially, ecologically, and socially responsible.
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Qualitative research is used to investigate hospitality refuse management techniques. This method looks for trends, difficulties, and solutions in case studies and studies (Hennink, Hutter, and Bailey, 2020). This study uses secondary data to provide a complete and well-documented review of industry improvements (Bandara et al. 2015). Marriott International (2023), Hilton Sustainability Report (2022), and Green Lodging Trends Report (2023) present real-world examples of circular economy initiatives in the hospitality industry.
[bookmark: _Toc189422229]3.2 Data Sources
To ensure credibility and accuracy, the study draws on many sources. Waste reduction strategies are published in peer-reviewed academic journals such as the Journal of Sustainable Tourism and Waste Management & Research. The Global Viscardi, Colicchia, and Creazza (2023) studies provide information on sustainability trends and best practices. Corporate sustainability obligations are based on IHG, Accor, and Radisson hotel sustainability policies. Government regulations governing hospitality waste management include the EU waste Framework Directive and the United States Food Donation Improvement Act. Combining academic, industry, and governmental perspectives allows for a fair and objective analysis of hotel sustainable waste management.
[bookmark: _Toc189422230]3.3 Analytical Framework: Application of PESTLE Analysis
Using PESTLE analysis, this study evaluates the external factors that influence hotel waste management and circular economy activities. The PESTLE framework evaluates industry practices by considering political, economic, social, technological, legal, and environmental factors (Rothaermel, 2019).
The European Commission (2023) studies the impact of government legislation, waste reduction measures, and sustainability incentives on hotel waste management from a political perspective. Economic aspects determine the financial consequences, cost savings, and profitability of circular economy efforts (Sweet, 2020). Deloitte (2023) investigates consumer preferences, corporate social responsibility, and ethics in relation to sustainability-conscious visitors' choice for eco-friendly hotels. Technological components include artificial intelligence-driven waste monitoring, blockchain sustainability applications, and breakthroughs in composting. Rothaermel (2019) investigates waste disposal, food giving, and compliance rules. Finally, environmental factors include pollution reduction, landfill waste, and carbon emissions (Jones and Wynn, 2019). This paradigm allows for a thorough evaluation of the limits and opportunities connected with sustainable hospitality.
[bookmark: _Toc189422231]4. Theme Impact Analysis
[bookmark: _Toc189422232]4.1 PESTLE Analysis of Waste Management in Hospitality
[bookmark: _Toc189422233]4.1.1 Political Factors
Governments all over have imposed landfill levies, waste disposal rules, and bans on single-use plastics and therefore, helping to forward sustainability in the hotel sector (European Commission, 2023). While the EU Waste Framework Directive regulates appropriate waste collecting and recycling, hotels must reveal food waste and follow reduction activities in line with the UK Hospitality and Food Waste Reduction Strategy (Sweet, 2020). Hotels have responded with aggressive programs for waste minimisation. Marriott International replaced 500 million single-use plastic toiletries with bulk dispensers to meet European Union, United States, and Asian needs (Marriott International, 2023). As part of Planet 21 Accor Hotels set regional waste sorting and recycling systems. Strict sustainability criteria in industrialised countries than in developing ones provide difficulties for multinational hotel chains (Vashishth et al., 2024).
[bookmark: _Toc189422234]4.1.2 Economic Factors
Although the initial expenditure is significant, hotels that employ waste management systems see cost reductions. Juvan, Grün, and Dolnicar (2023) discovered that hotels can save $7 for every $1 invested in coordinated food waste reduction campaigns that use AI-powered inventory management and portion control. Hilton properties installed AI-powered food waste monitoring systems in several properties, resulting in a 61% reduction in food waste and a $16 million savings (Hilton Sustainability Report, 2022). Composting systems, artificial intelligence (AI), and waste-to-energy infrastructure are too expensive for small hotels (Deloitte, 2023). Large enterprises can benefit from economies of scale, whereas low-cost hotels cannot afford pricey sustainability solutions. The ROI of circular economy models is sometimes questioned, especially in areas with reduced waste disposal costs (Viscardi, Colicchia, and Creazza, 2023).
[bookmark: _Toc189422235]4.1.3 Social Factors
As people become more ecologically conscious, eco-friendly hotels are becoming increasingly popular. According to Deloitte (2023), 65% of visitors prefer hotels with significant sustainability commitments, and 50% are willing to pay more for them. This has necessary that the most prestigious hotels please their customers. Six Senses Hotels has implemented a number of sustainability initiatives, including the elimination of plastic, the implementation of on-site composting, the upcycling of hotel linens and furnishings, and the transition to a 100% zero-waste policy for clients who value sustainability (Six Senses Sustainability Report, 2023). IHG Hotels & Resorts' food donation initiatives promote corporate social responsibility while reducing waste (IHG, 2022). Despite these developments, greenwashing—the practice of inflating organisations' sustainability claims—has emerged as a source of worry. Consumers distrust hotels that promote "eco-friendly" measures without concrete benefits (Wan, Shen, and Choi, 2019). To increase visitor confidence in waste reduction, the sector must undertake transparent sustainability reporting and independent verification.
[bookmark: _Toc189422236]4.1.4 Technological Factors
Modernising hospitality's waste management calls for technical innovation. Smart composting solutions, IoT-based waste monitoring, and AI-driven inventory systems help hotels to track, reduce, and maximise waste (Zaki, 2024). Hotels use AI-powered food waste monitoring systems from Winnow Solutions to examine kitchen waste trends and give chefs real-time feedback. Marriott International used Winnow AI to 45% globally reduce food waste (Winnow Solutions, 2023). IoT is also used to maximise waste receptacle levels, track IoT, and boost recycling (Zaki, 2024). Accor Hotels (2022) claim that the use of smart waste receptacles has segregated waste and increased recycling by 60%. Still, the significant implementation expenses and training needs hinder the acceptability of these developments, especially for smaller hotel owners without technological knowledge (Juvan, Grün, and Dolnicar, 2023).
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Waste disposal rules, food donations, and recycling are getting ever stricter (Zaki, 2024). Hotels are obliged to cut waste and donate food in line with the US Food Donation Improvement Act (2022) and the EU Circular Economy Action Plan (2023), European Commission, 2023). Many hotels have put food donation policies into effect out of legal need. To reuse extra food, Hilton Hotels works with food pantries and nonprofit groups, therefore lowering waste disposal expenses and following legal standards (Hilton CSR Report, 2022). Legal distinctions between countries make compliance difficult. While some nations lack legislation, which hinders the application of sustainability rules by global hotel chains, others encourage waste reduction (UNEP, 2021).
[bookmark: _Toc189422238]4.1.6 Environmental Factors
The environmental effect of the hotel sector drives adoption of the circular economy. To solve the landfill waste, carbon emissions, and plastic pollution hotels produce (FAO, 2022), quick sustainability actions are required. Many hotel chains have driven environmental projects. The Six Senses Sustainability Report (2023) claims that upcycling, composting, and water management help 50% of the resort waste to wind its way from landfills. Using smart portioning and waste tracking, IHG hopes to cut food waste by 50% by 2030 (IHG, 2022). Despite progress, difficulties still exist. In poor countries, hotels find high sustainable material costs and insufficient waste recycling systems (Jones and Wynn, 2019). Globally scaled sustainability depends on industry cooperation and government backing.
[bookmark: _Toc189422239]5. Conclusion
The food, plastic, and textile waste of the hotel sector compromises global sustainability. Waste management techniques and circular economy solutions improve operational efficiency, financial sustainability, and environmental effect as this paper shows. hotels generate about 79 million tonnes of solid waste annually; food makes about 30% of this total (UNEP, 2021). Industry statistics (Juvan, Grün, and Dolnicar, 2023) show that, for every $1 invested, structured waste reduction solutions save $7. Marriott, Hilton, Six Senses, and Accor show how AI-driven food monitoring, composting, and sustainable procurement lower costs, improve brand reputation, and raise customer loyalty (Hilton Sustainability Report, 2022; Accor, 2022). Notwithstanding consumer demand and government efforts, budgetary restrictions, technological obstacles, and unfair laws slow down progress (European Commission, 2023).
Policy improvements, technical innovations, and industry cooperation will help the sector to be future proof. Governments demand more strict waste reduction laws, financial incentives, and consistent sustainability reporting (UNEP, 2021). Hotel circular economy solutions, IoT-based recycling, and AI-driven waste monitoring will help hotels reach zero-waste status (World Sustainable Hospitality Alliance, 2023). Cooperation among several sectors is essential to improve the openness of the supply chain, recycling, and food donations (Deloitte, 2023). Among strategic and environmental imperatives are waste management and circular economies. With policy backing, creativity, and teamwork, the hotel industry might flourish in a sustainability-driven economy.
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· Implement AI-Driven Inventory Management to Optimize Food Usage and Minimize Waste: Over-purchasing, poor forecasting, and incorrect storage are blamed by the FAO (2022) for hotel food waste of 17–20%. AI solutions as Winnow Vision use real-time monitoring and machine learning to maximise food procurement and lower waste (Winnow, 2023). By 61%, Hilton Hotels' AI-driven food waste monitoring cut waste, therefore reducing costs (Hilton Sustainability Report, 2022). Hotel use of AI-driven inventory systems will help to improve stock control and disposal costs. Smaller properties' implementation calls for government incentives and business alliances (Deloitte, 2023).
· Establish Partnerships with Local Food Banks and Waste Management Organizations: Although about one-third of world food output is wasted, millions of people are hungry (FAO, 2022). Hotel waste can be reduced and corporate social responsibility (Karki, Bennett, and Mishra, 2021) improved by hotels donating extra food to food banks and shelters. Through the redistribution of reduced meals, Accor Hotels' relationship with Too Good to Go has produced a 25% decrease in food waste (Accor, 2022). Marriott International recycles extra food in concert with Feeding America (Marriott CSR Report, 2023). Through tax incentives and government-issued food safety policies, hotels could be driven to create food donating alliances (Juvan, Grün, and Dolnicar, 2023).
· Invest in On-Site Composting and Waste-to-Energy Technologies: Hotels produce significant amounts of organic waste, so waste-to-- energy solutions and composting (Viscardi, Colicchia, and Creazza, 2023) are quite important. Food waste is turned by hotel composting into fertiliser for organic farming and landscaping (Karki, Bennett, and Mishra, 2021.). Hyatt Regency Group's reliance on landfills dropped by 60% (Hyatt Corporate Responsibility Report, 2022) by using anaerobic digesters to turn waste into biogas. Hotel waste separation and scalable composting will help to maximise efficiency. Adopting waste-to---energy projects call for grants and financial incentives for hotels (World Sustainable Hospitality Alliance, 2023).
· Encourage Consumer Awareness and Participation in Sustainable Hotel Programs: Reducing hospitality waste calls for consumer collaboration (Deloitte, 2023). Hotel customers should employ incentives for the reprocessing of towels and linens, including Marriott's Green Choice Program, to inspire them to provide housekeeping off-target. Replaceable water stations and biodegradable conveniences. Digital ads guiding guests towards waste reduction and sustainability (Karki, Bennett, and Mishra, 2021). Guest sustainability projects at Six Senses Resorts have helped to cut single-use plastics by eighty percent (Six Senses Resorts, 2023). To help visitors find sustainable hotels, governments and business groups should support eco-certifications including LEED, Green Key, and EarthCheck (World Sustainable Hospitality Alliance, 2023).
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Reduce – Minimizing waste generation through efficient resource use.


Reuse – Extending product life cycles by repurposing materials.


Recycle – Converting waste materials into new products.


Regenerate – Restoring natural ecosystems through sustainable practices.
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