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Abstract
Food waste has become a significant challenge within the hospitality industry, reflecting broader environmental, economic and social concerns. Hotels generate substantial levels of waste due to operational inefficiencies, unpredictable demand and guest expectations of variety. This research paper examines the strategies and innovations being implemented to address this issue, with a focus on digital technologies, behavioural change, and circular economy practices. The study evaluates how solutions such as smart inventory systems, AI-based monitoring, surplus food donation and composting can reduce waste while improving efficiency, profitability and brand reputation. It also highlights the ongoing difficulties smaller hotels face when adopting new technologies or sustainability programmes, due to financial limitations and a lack of infrastructure. The analysis demonstrates that long-term success requires not only technological advancement but also strong leadership commitment, staff engagement and effective collaboration across departments and with external partners. The reduction of food waste represents both an environmental necessity and a strategic opportunity for the hotel sector to enhance resilience, operational efficiency and alignment with global sustainability goals.





Introduction

Food waste has become a critical sustainability issue in the global hospitality industry, linking environmental responsibility with operational efficiency and financial performance. The hotel industry is acknowledged as a significant contributor to the annual loss or waste of almost one-third of all food produced globally, according to the United Nations Environment Programme (UNEP, 2024). Within hotels, food waste can account for 5–15% of total food purchases, representing a significant loss of resources, revenue and labour (Papargyropoulou et al., 2019). Climate change is also exacerbated by the greenhouse gas emissions, especially methane, produced by the landfilling of food waste (Filimonau & De Coteau, 2019). Food waste is therefore a strategic environmental and economic dilemma rather than just an operational one.
The hotel sector is uniquely vulnerable to food waste due to fluctuating guest demand, buffet service formats, extensive menu offerings and strict standards of freshness and availability (Pirani & Arafat, 2016). Overproduction and unpredictable customer behaviour further increase waste levels (Vizzoto, Testa & Iraldo, 2021). At the same time, travellers are becoming more aware of sustainability and anticipate that hotels will follow ethical environmental standards. (Dhir et al., 2020). Failure to address food waste can lead to reputational damage, regulatory pressure and reduced competitiveness, whereas effective waste reduction strategies can improve brand image and customer loyalty (Juvan, Grün & Dolnicar, 2023).

Food waste reduction also offers clear financial benefits. Research indicates that reducing waste can lower purchasing costs, minimise disposal fees and improve profit margins (Vizzoto, Testa & Iraldo, 2021). Even small operational improvements can translate into significant savings in high-volume environments such as resort buffets or conference hotels (Filimonau & De Coteau, 2019). Furthermore, integrating technological solutions, staff training, and guest engagement has been shown to enhance both environmental and financial outcomes (Da Rosa et al., 2024). As a result, food waste reduction has emerged as a strategic opportunity for hotels seeking long-term sustainability, resilience and competitive advantage (Cárdenas, Schivinski & Brennan, 2024).

This paper examines how food waste reduction strategies such as digital monitoring, staff engagement, guest behaviour interventions and circular practices can support sustainable hospitality. Using a qualitative review of recent peer-reviewed literature, the study evaluates the drivers of food waste, its impacts on hotels and the effectiveness of current industry responses. By applying analytical frameworks such as the Waste Hierarchy and the Drivers–Impacts–Responses (DIR) model, the paper critically explores how integrated approaches can balance operational efficiency with environmental responsibility. It argues that food waste reduction is not only an environmental necessity but a strategic lever for innovation, profitability and brand differentiation in the hospitality sector.


Literature Review
1. The Scale and Significance of Food Waste in Hospitality
Food waste is widely recognised as one of the most pressing sustainability challenges in the hospitality sector (Pirani & Arafat, 2016). Hotels are responsible for substantial levels of avoidable food waste due to buffet-style dining, unpredictable guest numbers and high service expectations (Papargyropoulou et al., 2014). Studies indicate that the food service sector produces a large percentage of global food waste, leading to environmental, economic and social consequences (Juvan, Grün & Dolnicar, 2023). Beyond financial losses, food waste increases resource depletion, landfill reliance, and greenhouse gas emissions. (Filimonau & De Coteau, 2019).

The economic implications are considerable. Businesses incur costs not only for purchasing food that is never consumed but also for labour, energy, storage and disposal (Vizzoto, Testa & Iraldo, 2021). In many cases, hotels unknowingly lose revenue due to poor portion control, inaccurate demand forecasting and inefficient kitchen processes (Cárdenas, Schivinski & Brennan, 2024). As competition in the hospitality industry increases, food waste reduction is becoming a critical driver of profitability and operational efficiency (Da Rosa et al., 2024).

2. Food Waste as Strategic Sustainability

Recent literature emphasises that food waste reduction is not simply a cost-saving measure but a strategic sustainability practice that enhances brand reputation and customer satisfaction (Dhir et al., 2020). Guests now expect hotels to align with environmental values, and sustainable practices are perceived as indicators of quality and trust (Juvan, Grün & Dolnicar, 2023). Integrating sustainability into food service operations can therefore generate a competitive advantage by appealing to environmentally conscious consumers (Cárdenas, Schivinski & Brennan, 2024).

Hotels that position themselves as leaders in sustainability often report stronger customer loyalty, improved brand image and increased market differentiation (Papargyropoulou et al., 2019). However, researchers note that the success of sustainability initiatives depends on comprehensive implementation that combines technological solutions with behavioural change and management commitment (Pirani & Arafat, 2016).

3. Digital innovation and behavioural change

Recent research highlights digital monitoring and data analytics as critical tools for reducing food waste in hotels (Sigala, 2025). Artificial intelligence-enabled systems can identify waste patterns, track portions and optimise procurement. These technologies improve forecasting accuracy and encourage staff accountability by providing real-time insights into kitchen performance. However, technology alone is insufficient without managerial commitment and behavioural engagement (Filimonau & De Coteau, 2019). Training programmes and clear communication help employees understand both the environmental and economic consequences of waste (Vizzoto, Testa & Iraldo, 2021).

Behavioural interventions directed at guests also play a role. Studies show that smaller plate sizes, personalised portion options and informational signage can lower buffet waste (Wu & Teng, 2022). Integrating digital nudging, such as real-time display of food waste statistics, further motivates both staff and customers to act responsibly (Sigala, 2025). Thus, sustainable food management depends on a comprehensive approach that aligns technology, organisational culture and consumer participation.

Methodology 

This study explores the strategies adopted by hotels to manage and minimise food waste, employing a qualitative research design based on secondary data analysis. Data were collected exclusively from peer-reviewed academic journal articles published between 2014 and 2025, retrieved from reputable databases such as ScienceDirect, Emerald Insight, Wiley Online Library, and Taylor & Francis Online. The literature search was guided by a combination of keywords including “food waste,” “hotel,” “hospitality,” “artificial intelligence,” “behavioural change,” “circular economy,” and “sustainable operations.”

To ensure both validity and relevance, only empirical studies and systematic reviews directly addressing food waste within the hotel sector were included. This approach ensured a focused and credible evidence base for analysis.

The selected studies were examined using thematic analysis (Braun & Clarke, 2006), which facilitated the identification of recurrent patterns, strategies, and challenges discussed across the literature. The emerging themes were categorised into four main areas: technological innovation, behavioural interventions, operational practices, and organisational barriers.

To provide conceptual depth, the Waste Hierarchy Model (European Commission, 2008) was adopted to assess hotel food waste management practices across prevention, reuse, recycling, recovery, and disposal stages. Additionally, the Drivers Impacts Responses (DIR) Framework (OECD, 2003) was employed as an analytical lens to examine the causes of food waste, its environmental and financial implications, and the industry’s corresponding responses.

The integration of these two frameworks enabled both descriptive and critical evaluation, resulting in a holistic understanding of how hotels can enhance their food waste reduction strategies within the wider sustainability agenda of the hospitality sector.

Theme Impact Analysis – Drivers–Impacts–Responses (DIR) Framework

Food waste has become a critical contemporary issue in the hospitality industry, with hotels consistently identified as major contributors due to unpredictable demand, buffet-style service models, and the high expectation of variety. To analyse its complexity and evaluate industry responses, this section applies the Drivers–Impacts–Responses (DIR) Framework, originally developed by the Organisation for Economic Co-operation and Development (OECD, 2003). This model is particularly effective in examining why food waste occurs, how it affects hotel operations and performance, and how organisations have responded in practice (Papargyropoulou et al., 2014). The framework also supports critical reflection on the effectiveness and limitations of existing strategies.




Drivers of Food Waste in Hotels

Internal operational drivers are central to food waste generation in hotels. Overproduction is common, as kitchens prepare surplus food to ensure availability and maintain service standards, especially in buffet operations (Okumus et al., 2020). Inaccurate demand forecasting further exacerbates the issue, given that guest numbers fluctuate daily due to seasonality, events, and last-minute bookings. Menu complexity increases waste likelihood, as offering a broad variety of dishes requires more ingredients, heightening the risk of spoilage (Pirani & Arafat, 2016). Moreover, insufficient staff training and limited interdepartmental communication contribute to poor portion control and duplicated preparation tasks (Filimonau & De Coteau, 2019).

External factors also influence food waste. Customer behaviour is a major driver, with guests often overloading plates in self-service environments, leading to substantial post-consumer waste (Wu & Teng, 2022). At a broader level, stakeholder expectations, including regulators, investors, and consumers, exert pressure on hotels to address food waste for both environmental and reputational reasons (Cárdenas, Schivinski & Brennan, 2024). Thus, the drivers of food waste are both operational and strategic, shaped by organisational culture, service design, and stakeholder influence.

Impacts on the Hospitality Industry

The impacts of food waste are multidimensional. Financially, waste represents a direct loss, as hotels invest in ingredients, labour, energy, and storage for food that is never consumed (Vizzoto, Testa & Iraldo, 2021). Disposal costs also rise, further reducing profit margins, particularly in large-scale operations such as resorts and conference venues. Operationally, food waste signals inefficiencies in menu planning, inventory management, and kitchen workflows; high waste levels often reflect poor coordination between purchasing, production, and service teams (Da Rosa et al., 2024).

Environmentally, food waste contributes to greenhouse gas emissions, water consumption, and land degradation across the food supply chain. When disposed of in a landfill, it generates methane, exacerbating the hotel sector’s environmental footprint (Beretta & Hellweg, 2019). Reputationally, high levels of waste can undermine sustainability claims, as guests increasingly expect transparent and environmentally responsible operations (Dhir et al., 2020). Moreover, in a world facing persistent food insecurity, discarding edible food raises ethical concerns and challenges hotels’ corporate social responsibility commitments (Papargyropoulou et al., 2019). The impacts, therefore, extend across financial, environmental, social, and ethical dimensions.

Industry Responses: Strengths and Limitations

Hotels have adopted a range of strategies to reduce food waste, particularly through technological, behavioural, and circular economy approaches.
Technological innovation has become increasingly influential, with AI-based systems such as Winnow Vision used by Hilton and Marriott International tracking waste in real time and providing data analytics that support operational adjustments (Winnow, 2025). This data-driven approach improves accuracy and long-term monitoring. However, smaller independent hotels may struggle with implementation costs and technical capacity (Filimonau & De Coteau, 2019). Technology alone does not guarantee change unless supported by staff engagement and managerial follow-up.

Behavioural interventions have also proven effective. Staff training programmes focusing on portion control, stock rotation, and efficient preparation techniques have significantly reduced kitchen waste (Vizzoto et al., 2021). Guest-focused strategies such as offering smaller plates, promoting mindful consumption, or communicating sustainability messages at buffets have lowered post-consumer waste (Wu & Teng, 2022). These low-cost initiatives depend, however, on leadership commitment and consistent reinforcement (Dhir et al., 2020).

Circular economy practices are increasingly embraced as part of holistic sustainability agendas. Accor Hotels’ “Love Food, Not Waste” initiative aims to reduce food waste by 30% by 2030 through prevention, redistribution, and composting programmes (Accor, 2024). Some hotels partner with local NGOs to donate surplus food or collaborate with farms to repurpose waste as animal feed (Pirani & Arafat, 2016). These initiatives enhance brand reputation and align with the United Nations Sustainable Development Goals (SDGs). Nonetheless, legal and logistical barriers such as liability regulations and limited infrastructure can constrain implementation (Okumus et al., 2020). Success depends on partnerships, supportive policy frameworks, and an organisational culture that prioritises sustainability.

Critical Reflection

The DIR analysis reveals that food waste stems from structural, operational, and behavioural factors, with impacts that extend beyond financial loss to influence environmental credibility and competitive positioning. While hotels have implemented numerous strategies, the most effective responses are integrated, combining technology, staff engagement, and circular economy practices (Da Rosa et al., 2024). Single interventions such as technology alone or isolated training programmes tend to yield limited or short-term outcomes. Larger hotel chains are better equipped to implement comprehensive systems due to greater resources, whereas smaller establishments face capacity constraints (Filimonau & De Coteau, 2019).

Food waste reduction has evolved from a back-of-house concern into a strategic imperative. When hotels embed waste reduction into their organisational culture, supported by leadership, data analytics, and innovation, they not only improve financial performance but also strengthen brand integrity and contribute meaningfully to global sustainability goals.



Conclusion
Food waste in hotels is primarily driven by operational inefficiencies, behavioural factors and guest expectations of abundance, resulting in significant financial losses, environmental harm and reputational risks for the hospitality industry. The most effective responses are integrated strategies that combine digital monitoring, staff training, guest engagement and circular practices, as these address both the causes and consequences of waste. To achieve long-term sustainability and competitive advantage, hotels must embed food waste reduction into daily operations through strong leadership, performance measurement and cross-department collaboration.
Recommendations

Food waste reduction should be recognised as a long-term strategic priority rather than a short-term operational concern. Building on the findings from the DIR analysis, the following policy-oriented recommendations are proposed to enhance the hospitality industry’s capacity to prevent and manage food waste effectively.

1. Policy and Governance

Governments and tourism authorities should introduce clear regulatory frameworks and incentive mechanisms to encourage hotels to reduce waste. Mandatory food waste reporting, aligned with the European Union Waste Framework Directive (2008/98/EC), would promote transparency and accountability across the sector. Fiscal incentives such as tax rebates, accreditation schemes, or subsidies for digital tools could support adoption, particularly among small and medium-sized enterprises (SMEs).
Industry bodies such as the World Travel & Tourism Council (WTTC) and UNEP’s Sustainable Tourism Programme could also establish sector-wide benchmarks for waste reduction, ensuring alignment between corporate practices and international sustainability goals (UNEP, 2024).

2. Technology and Innovation

Hotels should prioritise preventive technology rather than reactive monitoring. Investment in data-driven tools such as AI-enabled forecasting, digital inventory management, and predictive analytics can reduce overproduction and improve menu planning.
To ensure accessibility, governments or industry associations could promote shared digital platforms and subscription-based models, allowing smaller and independent hotels to benefit from innovation at lower cost (Winnow, 2025).
Partnerships with technology providers, supported by public funding, would accelerate the diffusion of sustainable innovations throughout the industry.

3. Organisational Culture and Training

Technology alone is insufficient without a supportive organisational culture. Hotels should integrate sustainability training into day-to-day operations, ensuring that all employees from procurement to service understand their role in reducing food waste (Vizzoto, Testa & Iraldo, 2021).
Embedding sustainability metrics into staff performance reviews and recognition schemes would enhance accountability and engagement.
Guest engagement should be approached positively: service redesign, flexible portion sizes, and educational communication can influence behaviour without compromising experience (Wu & Teng, 2022).
When staff and guests are both empowered to act, behavioural change becomes consistent and sustainable.

4. Collaboration and Circular Partnerships

Food waste prevention extends beyond individual hotels. Collaborative partnerships with suppliers, local farms, food banks, and waste-to-energy facilities can ensure that unavoidable surplus food is redistributed or repurposed rather than discarded (Accor, 2024).
Industry-wide benchmarking platforms could enable hotels to share best practices, compare performance indicators, and collectively accelerate innovation.
Such collaboration not only supports environmental goals but also enhances corporate reputation and compliance with global sustainability standards such as the UN SDGs.

5. Integrated Strategic Approach

Sustainable food waste reduction requires an integrated strategy that combines smart technology, empowered people, collaborative partnerships, and supportive policies.
By embedding waste prevention within procurement policies, brand standards, and performance management systems, hotels can align environmental responsibility with commercial objectives.
Ultimately, reducing food waste is not only an operational efficiency measure but also a strategic pathway towards sustainable hospitality leadership.
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