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Sustainability, Food Waste, and Operational Efficacy in Hotels
Abstract
Food waste is a core sustainability failure in hospitality because it converts purchased inputs into disposal costs while embedding avoidable upstream environmental burdens. My paper reviews the efficacy of hotel food waste reduction, with emphasis on buffet-style service and hotel restaurants. It identifies the main drivers of waste across procurement, production, service, and consumption. It then evaluates interventions through an eco-efficiency lens anchored in the waste hierarchy. Evidence converges on a small set of persistent hot spots: volatile demand, buffet overproduction, guest plate waste driven by value cues, fragmented responsibilities, and weak measurement. As demonstrated by the analysis, prevention-based strategies (forecasting discipline, lean routines, development of chef practices, and buffet choice architecture) offer the best overall environmental and financial benefits. Secondary strategies of redistribution, composting, and recovery are also important but are limited because of factors including feasibility, compliance, and cost – especially in smaller hotels.
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1. Introduction
Hotels sell comfort, abundance, and predictable service. Food waste grows where those service promises meet variable demand. The scale is material. In the UK, WRAP estimates total food waste at 10.2 million tonnes (in 2021-22), with hospitality and food service contributing 1.1 million tonnes, about 11% by weight (WRAP, 2025). Within wasted food (edible parts), hospitality and food service are estimated at 800,000 tonnes valued at £3.21 billion in 2021 prices (WRAP, 2025). Food waste is therefore a sustainability issue with urgent operational relevance.
This paper studies hotel food waste through a functional efficacy lens, defined as the capacity of hotel practices to prevent or minimise waste without impairing profitability or customer satisfaction. Food-waste management is contested because sustainability measures can impose financial pressure on hotels, particularly smaller properties with limited procurement power (Amicarelli et al., 2021; Moliner et al., 2021).
This paper uses secondary data to examine hotel food waste through an eco-efficiency lens, applying the waste hierarchy to identify key drivers and evidence-based interventions, with findings translated into practical priorities supported by PEST, PESTLE and SWOT analyses. To translate the results into actionable priorities, the recommendations are supported by simple strategic diagnostics (PEST, PESTLE and SWOT), presented as figures in the recommendations section.
The paper is structured as follows: Section 2 reviews the literature on hotel food waste drivers and interventions; Section 3 outlines the secondary-data methodology and analytical system; Sections 4 and 5 analyse impacts and translate findings into evidence-based recommendations supported by PEST, PESTLE and SWOT analyses.
2. Literature review
2.1 Food waste in hospitality – recurring patterns
Hospitality food waste is systemic and distributed across actors. Reviews show drivers spanning procurement, storage, production, service, and consumption, with behavioural and organisational factors interacting (Dhir et al., 2020; Crocker, Sucheran and Dorasamy, 2025). Hotel-focused overviews position hotels as high-risk settings due to oscillating demand and service norms that reward surplus (Májková, Večeřová and Provazník Ryglová, 2025).
Breakfast buffets are repeatedly identified as a hot spot. Empirical evidence shows guests often take more than they can eat, leaving plate waste consistent with variety-seeking under an all-you-can-eat frame (Juvan, Grün and Dolnicar, 2017). Behaviour modelling reinforces the same conclusion: waste depends on situational cues and service design, not only on stated attitudes (Puga-Gonzalez et al., 2025). Customer-focused analysis of buffet menu setting links waste to the way options are presented and to drivers of plate waste and awareness (Ariffin et al., 2023).
2.2 Drivers across the service cycle
Managerial perspectives often blame guests, yet interviews with hotel managers and chefs show waste is co-produced through guest behaviours (e.g., pay-rider behaviour and fear of loss) alongside hotel overproduction and overserving determined by norms, layout, and operational choices (Appel, Ayalon and Collins-Kreiner, 2025).
Beyond buffets, food waste in hotels emerges from competing service priorities, fragmented responsibilities, and quality cues that reward surplus, alongside poor menu planning and low awareness at the consumption stage (Chawla, Lugosi and Hawkins, 2021; Rady et al., 2021). The same study shows barriers to improvement, including buffet service itself, weak training, limited customer awareness, and planning shortcomings (Rady et al., 2021).
Operational hot spots recur across studies. Exploratory research comparing an Italian and a Romanian hotel identifies three leverage points: accurate prediction and checking of guest attendance, openness and communication with local suppliers and among departments, plus purchasing frequency for perishables (Amicarelli et al., 2021). Evidence from food service outside hotels is consistent: forecasting is widely used as prevention, yet it fails under volatility. A UK–Netherlands comparison shows forecasting dominates, while repurposing, redistribution, and choice architecture are often seen as commercially unviable when forecasting fails (Filimonau et al., 2020).
2.3 Behavioural and practice-based explanations
Because buffet waste reduction is largely behavioural, this paper draws on behavioural economics and social practice theory. Dynamic inconsistency explains why guests may intend to waste less but over-serve themselves in response to variety and perceived value (Danzer and Zeidler, 2025), while social practice theory emphasises changing routines and material arrangements to reduce waste (Nand et al., 2025). Culture can be an issue in this context. Religion and religiosity can influence waste generation among restaurant clienteles, implying that guest norms and moral frames vary across segments (Hassan et al., 2022). Hotels providing for diverse markets should not assume one intervention fits all.
2.4 Intervention types reported in the literature
Interventions cluster into operational controls, behavioural design, and downstream management. Operational controls include menu engineering, purchasing discipline, portioning, and training, supported by practices such as menu revision, reduced buffet quantities, informational prompts, and staff outreach campaigns (Rady et al., 2021). Chef-focused research shows waste management improves when it becomes an embodied professional practice developed through routines, feedback, and learning (Filimonau et al., 2024).
Lean management is frequently proposed to reduce process-driven waste. In HoReCa and hotel kitchens, lean approaches emphasise standardisation, reduced variability, and making waste visible to limit overproduction and inventory errors (Gładysz, Buczacki and Haskins, 2020; Kartinawati, Risyahadi and Bashar, 2022).
Behavioural design is critical for buffets. Experimental evidence shows that persuasive messages can reduce plate waste at hotel breakfast buffets, supporting the use of low-cost nudges (Cozzio, Tokarchuk and Maurer, 2021). Sustained reductions depend on clear roles and systems (Wu and Teng, 2022), while guidance on psychology, layout, batch ordering, and other buffet-specific factors in consistent with both academic and industry sources (Wood, 2025; FoodSight Team, 2025; Szallabek, 2024).
Food waste management also includes redistribution, composting, and recovery. Industry guidelines frame these options within the waste-hierarchy logic and highlight pragmatic constraints related to space, regulation, and cost (Metro Turkey, Ministry of Agriculture and Forestry and FAO, 2019). Such practices are reported as more feasible in five-star hotels (Kattiyapornpong et al., 2023).

3. Method
This paper uses secondary data for analysis. I apply a structured, desk-based synthesis restricted to the sources provided in the reference list. Each source was analysed to distil four aspects: (1) the causes of food waste in hotels from procurement to consumption; (2) interventions that are reported as effective; (3) barriers that hinder implementation; (4) impacts on performance, including costs, service quality, and sustainability. I then organised the evidence using a service-cycle structure aligned with hospitality reviews (Dhir et al., 2020).
To assess efficacy, I interpret the synthesised findings via an eco-efficiency lens anchored in the waste hierarchy. The waste hierarchy organizes priorities according to prevention, redistribution or reuse, recycling and recovery (Metro Turkey, Ministry of Agriculture and Forestry and Food and Agriculture Organization of the United Nations (FAO), 2019). UK sector estimates from WRAP are used as contextual evidence to illustrate scale and economic significance (WRAP, 2025).
To support the translation from findings to recommendations, I also use three lecture-relevant strategic tools: PEST, PESTLE, and SWOT. These are presented as figures in the recommendations section and are explicitly grounded in the evidence discussed in Sections 4.2–4.5.
Before submitting this paper, I have reviewed it for clarity, consistency of referencing, and accurate formatting. I have also conducted a similarity review (Similarity Index: 0%).
4. Theme impact analysis
4.1 Methodology – analysis by eco-efficiency and the waste hierarchy
Eco-efficiency is the question of whether hotels can provide value to their customers while using fewer resources and remaining financially sound. The waste hierarchy translates this into practical action: preventing waste reduces upstream effects and purchase costs. Redistribution, composting, and recovery reduce harm but address waste after value has already been destroyed. This framing is necessary in hospitality because measures that look green can fail operationally if they disrupt service or impose disproportionate costs.


4.2 Environmental impact
Food waste embodies upstream impacts plus disposal burdens. With hospitality and food service contributing 1.1 million tonnes of UK food waste, hotels are a relevant site for systemic-level reduction (WRAP, 2025). As discussed in Section 2.1, breakfast buffets are particularly sensitive because abundance cues increase overproduction, then accelerate spoilage once foods are displayed (Appel, Ayalon and Collins-Kreiner, 2025; Juvan, Grün and Dolnicar, 2017). Environmental efficacy therefore depends on prevention at source through tighter forecasting and production control.
Operational prevention measures with strong environmental upside include demand forecasting linked to purchasing frequency for perishables, plus improved communication with suppliers and between departments so occupancy signals translate into production decisions (Amicarelli et al., 2021). Lean routines strengthen prevention by reducing variability, improving stock rotation, and exposing process waste (Gładysz, Buczacki and Haskins, 2020; Kartinawati, Risyahadi and Bashar, 2022). Behavioural interventions also support prevention by reducing guest plate waste. Experimental evidence shows persuasive messages can cut plate waste in breakfast buffets, meaning ecological improvements can be achieved without heavy infrastructure (Cozzio, Tokarchuk and Maurer, 2021).
Downstream options still matter for residual streams, but pragmatic constraints related to space, regulation, logistics, and cost limit feasibility (Karvounidi, Alexandropoulou and Fousteris, 2024). Industry guidance therefore prioritises prevention, with downstream options adopted only where viable (Metro Turkey, Ministry of Agriculture and Forestry and FAO, 2019).
4.3 Economic impact
Food waste is an operating cost disguised as service. The estimated value of hospitality and food service wasted food (£3.21 billion) implies substantial savings are available in principle (WRAP, 2025). Hotels, however, face asymmetric risk: shortages are visible to guests, waste is often hidden. Corporate luxury hotel evidence shows that quality cues and departmental priorities might override sustainable objectives when managers fear guest dissatisfaction (Chawla, Lugosi and Hawkins, 2021). This highlights a core managerial problem: shortages feel immediate, whereas waste penalties are delayed and diffuse.
The forecasting problem illustrates why obvious prevention is hard. Building on the forecasting challenges identified in Section 2.2, forecasting is widely used, yet it regularly fails under demand volatility. When it fails, repurposing, redistribution, and choice architecture may be judged commercially unviable, which leaves passive disposal as the default (Filimonau et al., 2020). Buffet exposure limits surplus suitable for redistribution, meaning success depends on effective surplus management together with partnerships that may exceed the capacity of small hotels. However, several low-capital strategies keep highly eco-efficient, including attendance monitoring, shorter ordering cycles, supplier transparency, and improved internal coordination (Amicarelli et al., 2021). Lean routines can reduce costs without heavy technological investment (Gładysz, Buczacki and Haskins, 2020). Chef practice development supports consistency, which reduces mistakes and overproduction over time (Filimonau et al., 2024).
Net-zero commitments complicate the economics because monitoring, reporting, and redesign can be costly for smaller hotels (Amicarelli et al., 2021). However, integrated sustainability strategies are associated with competitive advantage and improved performance at firm and regional levels (Moliner et al., 2021; Lee and Huang, 2023).
4.4 Social impact
Food waste reduction intersects with guest expectations, staff workload, and community legitimacy. Building on the buffet-related waste drivers outlined in Sections 2.1 and 4.2, breakfast-buffet studies show that guests’ wasteful selections are driven by norms of value, indulgence, and variety, expressed in pay rider behaviour and fear of missing out (Appel, Ayalon and Collins-Kreiner, 2025). Customer evidence suggests waste awareness interacts with menu setting and selection context (Ariffin et al., 2023). Behavioural economics explains why information alone often fails: dynamic inconsistency means guests may intend to waste less but over-serve themselves in situ (Danzer and Zeidler, 2025). On the staff side, durable reductions depend on embedding waste management into everyday routines supported by training, feedback, and learning (Rady et al., 2021; Filimonau et al., 2024). Social practice theory implies efficacy increases when interventions reshape routines across procurement, kitchen work, and service (Nand et al., 2025). Cultural norms, including religiosity, shape waste behaviour, so communication should be tested by segment (Hassan et al., 2022).
4.5 Governance: the difference between symbolic and effective action
Across the literature, governance differentiates symbolic sustainability from measurable efficacy. Comparative evidence argues that mitigation improves when waste reduction becomes a monitored corporate target supported by management attention (Filimonau et al., 2020). Corporate management approaches in buffet settings also stress responsibility assignment and monitoring to sustain outcomes (Wu and Teng, 2022). Without measurement and ownership, interventions become sporadic, then decay. Larger and higher-star properties often have stronger governance capacity and resources, which helps explain why more structured programmes are reported in five-star hotels (Kattiyapornpong, Ditta-Apichai and Chuntamara, 2023).
5. Recommendations
The recommendations below follow directly from the efficacy analysis in Sections 4.2–4.5 (environmental, economic, social, governance impacts). Figures 1–3 summarise the external context (PEST and PESTLE) and translate the evidence into an internal–external diagnosis (SWOT). The figures are based on the reviewed sources and are provided as supporting material. Tables 1–3 (PEST, PESTLE and SWOT) are provided as supporting analytical material and are not included in the word count.
Figure 1. PEST analysis for hotel food-waste reduction – evidence-based synthesis
Sources: WRAP (2025), Amicarelli et al. (2021), Chawla, Lugosi and Hawkins (2021), Appel, Ayalon and Collins-Kreiner (2025), Danzer and Zeidler (2025), Gładysz, Buczacki and Haskins (2020), Juvan, Grün and Dolnicar (2017), Wu and Teng (2022), Filimonau et al. (2020).

Based on the evidence reviewed and the theme impact analysis (Sections 4.2–4.5), I recommend the following actions, prioritised for prevention and operational durability:
Consistent with the governance failures identified in Section 4.5, food waste reduction should be treated as a monitored corporate objective (responds to the finding on governance in Section 4.5). Set food waste reduction as a tracked corporate goal, and own and monitor progress on this goal regularly. This is because, without monitoring and owning the goal, the interventions become mere symbolic actions (Filimonau et al., 2020; Wu and Teng, 2022). 
Improve forecasting and internal coordination (responds to the issues on demand volatility and overproduction in Sections 4.2–4.3). Use forecast bands tied to standard production plans. Build a fast feedback loop between front office, events, and kitchens so occupancy updates translate into production changes. Reduce purchasing frequency for perishables. Tighten supplier communication to reduce spoilage risk (Amicarelli et al., 2021; Dhir et al., 2020).
Figure 2. PESTLE analysis for hotel food-waste reduction – extended macro factors
Sources: WRAP (2025), Amicarelli et al. (2021), Metro Turkey, Ministry of Agriculture and Forestry and FAO (2019), Cozzio, Tokarchuk and Maurer (2021), Hassan et al. (2022), Appel, Ayalon and Collins-Kreiner (2025), Gładysz, Buczacki and Haskins (2020), Lee and Huang (2023), Filimonau et al. (2020).

Apply lean routines and embed chef practice development (addresses operational hot spots and skill or routine gaps in Sections 4.2–4.4). Enforce stock rotation, labelling, and standardised prep. Run short continuous improvement cycles focused on recurring causes of overproduction and spoilage. Link process control with chef-led learning because the development of practice adds to the long-term effectiveness of the solutions (Gładysz, Buczacki, and Haskins, 2020; Kartinawati, Risyahadi, and Bashar, 2022; Filimonau et al., 2024).
Modify the buffet’s choice architecture to address plate waste driven by buffets as discussed in Sections 4.2 and 4.4. Reduce display volume. Refill more frequently in smaller quantities. Use smaller plates and serving tools to default guests into smaller first portions. Deploy persuasive messages that normalise taking less and returning, since experiments show measurable plate-waste reduction (Cozzio, Tokarchuk and Maurer, 2021; Ariffin et al., 2023; Juvan, Grün and Dolnicar, 2017).Figure 3. SWOT analysis for implementing food-waste reduction in hotels
Sources: WRAP (2025), Filimonau et al. (2020), Rady et al. (2021), Chawla, Lugosi and Hawkins (2021), Gładysz, Buczacki and Haskins (2020), Cozzio, Tokarchuk and Maurer (2021), Moliner et al. (2021), Wu and Teng (2022), Metro Turkey, Ministry of Agriculture and Forestry and FAO (2019), Appel, Ayalon and Collins-Kreiner (2025), Amicarelli et al. (2021).

Use the waste hierarchy to formalise surplus routes (aligns recommendations with the eco-efficiency logic used in Method and Section 4.1). Prioritise prevention. Where safe, repurpose surplus internally. Pilot redistribution only for unopened or safely handled categories. Improve waste separation for composting or recovery of residual streams where feasible (Metro Turkey, Ministry of Agriculture and Forestry and FAO, 2019; Karvounidi, Alexandropoulou and Fousteris, 2024).
Segment guest communication and test messages (addresses the social finding on behaviour and heterogeneity in Section 4.4). Do not rely on generic moral messaging. Address the intention–action gap by making the low-waste choice the easy choice. Test message variants by segment because culture and religiosity can shape behaviour (Danzer and Zeidler, 2025; Hassan et al., 2022). 

6. Conclusion
Hotel food waste is produced by service norms plus operational uncertainty. Efficacy is maximised when hotels prioritise prevention-focused strategies such as forecasting discipline, streamlined kitchen processes, chef skills development, and buffet redesign supported by persuasive messages. This is supported by Amicarelli et al. (2021), Cozzio et al. (2021), Filimonau et al. (2024), and Gładysz et al. (2020). Downstream solutions add value for residual streams but face feasibility constraints, especially in smaller hotels (Karvounidi, Alexandropoulou and Fousteris, 2024). Governance, measurement, and segmentation of surplus streams are the enabling conditions for durable improvement (Filimonau et al., 2020; Wu and Teng, 2022).
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Economic factors
Waste is a manageable operating cost. Feasibility is tighter with smaller hotels and fewer resources.
(Amicarelli et al., 2021; WRAP, 2025).


Social factors
Abundance perceptions and segments (culture/religiosity, etc.) influence the effectiveness of messages.
(Hassan et al., 2022; Appel, Ayalon and Collins-Kreiner, 2025).


Technological factors Monitoring, forecasting, lean methods, and behavioral economics provide opportunities without requiring significant capital investments.
(Gładysz, Buczacki and Haskins, 2020; Cozzio, Tokarchuk and Maurer, 2021).


Legal factors
Food safety and liability concerns limit reuse and donation opportunities in the buffet setting. Regulations inform the feasibility of food waste routes.
(Metro Turkey, Ministry of Agriculture and Forestry and FAO, 2019).


Political factors
Food waste reduction targets and sustainability goals heighten scrutiny and reporting obligations.
(Filimonau et al., 2020; WRAP, 2025).


Environmental factors
Food waste represents upstream effects and disposal challenges. Prevention provides the greatest environmental benefit.
(WRAP, 2025; Lee and Huang, 2023).



Strengths
Clear cost-saving case. Strong evidence base for prevention levers (forecasting discipline, lean routines, buffet design).
(WRAP, 2025; Gładysz, Buczacki and Haskins, 2020; Cozzio, Tokarchuk and Maurer, 2021)


Weaknesses
Volatile demand. Fragmented responsibilities; weak measurement and training gaps reduce durability.
(Filimonau et al., 2020; Rady et al., 2021; Chawla, Lugosi and Hawkins, 2021)


Opportunities
Competitive advantage from integrated sustainability. Low-capital improvements. Better governance and monitoring can stabilise performance.
(Moliner et al., 2021; Wu and Teng, 2022; Amicarelli et al., 2021)


Threats
Food-safety constraints and perceived liability. Abundance norms in buffets. Feasibility limits for small hotels.
(Metro Turkey, Ministry of Agriculture and Forestry and FAO, 2019; Appel, Ayalon and Collins-Kreiner, 2025; Amicarelli et al., 2021)



Political factors
Increased policy pressure to reduce food waste and track progress in reduction efforts. Sustainability pressures on organizations create a reputational risk related to food waste visibility.
(Filimonau et al., 2020; WRAP, 2025)


Economic factors
Direct cost of food waste is substantial in hotels, with the largest potential reduction area being prevention, which has the greatest value potential, yet hotels are at risk of supply chain shortages, which can outweigh reduction efforts.
(Chawla, Lugosi and Hawkins, 2021; WRAP, 2025).


Social factors
Buffet norms and value cues drive over-serving and plate waste. Behaviour shows an intention–action gap in buffet settings.
(Appel, Ayalon and Collins-Kreiner, 2025; Danzer and Zeidler, 2025; Juvan, Grün and Dolnicar, 2017)


Technological factors
Forecasting, monitoring, and lean control can help reduce overproduction in a low-cost manner to ensure continuity.
(Amicarelli et al., 2021; Gładysz, Buczacki and Haskins, 2020; Wu and Teng, 2022)
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