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I acknowledge the use of Grammarly (https://www.grammarly.com/) on  20th of May 2025 to check my spelling using the prompt(s):
1. Please check the following text for grammar and spelling.
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Abstract
This conference research papers looks at food waste reduction strategies in the hotel industry within the context of sustainability and net zero goals. Food waste represents a significant environmental challenge in hospitality, contributing to approximately 8-10% of global greenhouse gas emissions. Through narrative literature review, the research identifies multiple effective approaches to mitigating this issue, including regulatory compliance, voluntary initiatives, behavioural modifications, staff training programs, third-party partnerships, and technological solutions. The findings reveal that multiple approaches combining complementary strategies provide the most effective results, with staff training offering the best balance of effectiveness, cost, and operational integration. While technological solutions demonstrate high potential for waste reduction, their implementation costs present barriers for smaller operations. As regulatory frameworks evolve, hotels adopting proactive waste management practices may be able to gain competitive advantages while also contributing to global sustainability objectives. The study concludes that food waste reduction is a contemporary theme that is becoming important to achieving net-zero targets in hospitality.














1. Introduction 
This conference research paper focuses on the contemporary theme of sustainability and net zero in the hotel industry, specifically exploring food waste reduction strategies within hospitality. The chosen subject is relevant to sustainability, as food waste has significant environmental impacts. Carbon Net Zero, which means balancing the emitted carbon dioxide with the amount removed or offset to prevent an increase in emissions (Sharma, Singh & Tyagi, 2024), is becoming a global ambition. Similar to other industries, hospitality is under increasing pressure to address environmental sustainability. Businesses now recognize that their environmental impact extends beyond their immediate operations, influencing things such as supply chains and guest interactions (Costa and Costa, 2022). The hospitality industry consumes substantial resources, including energy, water, and food, all of which present both challenges and opportunities for achieving carbon net zero (Batabyal and Das, 2019).
The shift towards net zero strategies is influenced by changing consumer preferences and new legislation. In Wales, for example, net zero is a legally binding target, with the country committed to reaching net zero by 2050, which encourages industries to cut emissions (Welsh Government, 2021). While no law directly obligates businesses to achieve net zero, the framework established by the Act, along with carbon budgets, influences business practices, encouraging decarbonization (Welsh Government, 2024). As a result, hotels are increasingly incorporating sustainability metrics into their performance indicators (Cooper and Hall, 2019). This transformation is particularly evident in how hospitality businesses manage their carbon footprints across various emission scopes. Food waste is a significant challenge, primarily falling under Scope 3 emissions as it is an indirect emission within the value chain (Ford and Sturman, 2020). The carbon footprint of food waste includes the emissions from production, transportation, processing, and refrigeration, which are wasted when food is discarded (Sharma et al., 2024). Additionally, certain food waste management processes, such as composting, may contribute to Scope 1 emissions (Clegg et al., 2021). According to Brotherton (2015), this gives example of the interconnected nature of sustainability challenges in hospitality, requiring integrated approaches for effective mitigation.

2. Literature Review 
The aim of the literature review is to provide a critical review of previous studies to identify the impact of food waste in the hotel industry and what are the latest findings on the issue. According to Thyberg and Tonjoes (2016) waste in general represents a major sustainability issue. As hotels continue to grow alongside consumption rates, they produce more waste. Food waste is a major fraction of the total waste produced, and this has been recognised in works from Wang et al. (2017) and WRAP (2017).
Dhir et al. (2020) measured that hospitality waste accounts for 12% of total food waste in the world. Papargyropoulou et al., (2016) discuss that 4-10% food waste happens before it ever reaches guests, mostly due to issues like storage, preparation and cooking. This also includes spoilage, over ordering and trim waste during preparation. Service waste occurs during buffets, banquets and room service mostly due to the over production to maintain visual appeal and variety (Silvenoinen et al. 2015, Martins et al., 2020). Post consumer waste consists of waste left on the plate by guests. It is reported by Gössling and Hall (2019) that on average 15-20% of guest food is left especially in all-inclusive type resorts. Furthermore, several factors contribute to waste. Operational issues, including poor inventory management and inadequate storage facilities, account for approximately 30% of hotel food waste (Filimonau and de Coteau, 2019). Consumer behaviour significantly influences waste generation, with unrestricted buffet access often leading to over-portioning and food hoarding (Dolnicar and Juvan, 2019). Business practices such as strict food safety regulations requiring disposal of food held at serving temperature for specified periods contribute substantially to waste, with regulatory compliance necessitating discarding approximately 15% of otherwise edible food (Heikkilä et al., 2016). Management priorities frequently place guest satisfaction above waste reduction, as ensuring constant food availability and variety sometimes takes priority over waste minimization (Gössling et al., 2020). These combined factors create substantial environmental consequences and financial losses, with food waste typically accounting for 5-15% of a hotel's food budget (Filimonau et al., 2021).

Food waste in the hospitality industry has consequences across environmental, economic, social, and legal areas. Environmentally, food waste in landfills produces methane, a greenhouse gas 25 times stronger than carbon dioxide, contributing approximately 8-10% of global greenhouse gas emissions (Girotto et al., 2023). The hospitality sector alone generates an estimated 12 million tonnes of food waste annually, representing substantial resource wastage including water, land, and energy (Kumar et al., 2022). Economically, hotels lose 5-15% of potential revenue through food waste, with a typical 500-room hotel discarding approximately $800,000 in food annually (Dhir et al., 2022). Ethically, this waste occurs alongside growing global food insecurity affecting 828 million people, creating a moral paradox (FAO, 2023; Martin-Rios et al., 2021). Legally, many laws now enforce food waste separation and reporting, with legislation like the EU's Farm to Fork Strategy requiring 50% food waste reduction by 2030 and imposing penalties for non-compliance (Gao et al., 2020; Principato et al., 2021). These regulations create additional challenges for hotels trying to make profits because they have to invest in addressing their societal and environmental impacts.

The implementation of effective food waste mitigation strategies faces numerous challenges. Financial considerations are one of the top common issues, with managers often reluctant to implement changes that might reduce profit or require significant initial investment, especially following financial strain post pandemic (Filimonau & Elgammal, 2022). Consumer expectations concerning the abundance of food and variety present psychological barriers, as hoteliers fear negative reviews if buffet displays are not attractive (Dhir et al., 2021). Organizational barriers include insufficient staff training regarding waste management practices, with Reynolds et al. (2023) reporting that 67% of hotel employees receive inadequate training on proper food handling and portion control. Knowledge deficits among leadership further impede progress, as Gao et al. (2020) found that 52% of hotel managers lack comprehensive understanding of the environmental impacts of food waste. Technical challenges include inadequate infrastructure for waste separation, measurement, and processing (Okumus et al., 2022). The absence of standardized waste monitoring systems makes progress tracking difficult, with inconsistent metrics across properties hampering improvements across the industry (Sebbane & Costa, 2022). Additionally, operational barriers arise from rigid management structures and resistance to change, with Kumar and Polonsky (2023) noting that organizational inertia typically delays implementation of new waste reduction initiatives by 12-18 months despite demonstrated financial benefits. Although better environmental performance can lead to cost reduction, environmental considerations do not always sit high on the agenda of hospitality managers who are more concerned about short-term profit generation (Pereira-Moliner, et al., 2012). In the case of food waste, it is important to demonstrate that mitigation strategies can have a  positive impact on financial performance, environment  and corporate image of their businesses. Furthermore, the focus of this paper will be researching  the strategies and solutions that have been proven to help reduce food waste and minimise its impacts across all the above discussed areas. 

3. Method 
For this paper the chosen research method is a narrative literature review. This means  providing a comprehensive summary of existing knowledge on food waste in hospitality through qualitative interpretation. This methodology allows for broad coverage of diverse perspectives while establishing connections between disparate findings (Collins & Fauser, 2022). Benefits include flexibility in incorporating various study designs, contextualizing findings and identifying conceptual gaps within existing research (Grant & Booth, 2020). However, limitations exist in its subjective nature, as researcher bias may influence source selection and interpretation (Xiao & Watson, 2021). To conduct this research effectively it’s important to formulate a clear research question. The main question for this research is: “What are the most effective food waste strategies employed in the hospitality industry so far?  Furthermore, I will carry out a comprehensive search across data bases such as Google Scholar to extract relevant data. Lastly, I will summarise and identify patterns, limitations, contradictions and research gaps concluding with implications and recommendations. 

4. Theme Impact Analysis 

4.1 PEST Analysis
Food waste in the hospitality industry is shaped by a complex mix of political, economic, social, and technological factors. Using a PEST framework, the paper analyses how the chosen contemporary theme impacts on the hotel industry. Things such as recent policy shifts, rising costs, and evolving consumer expectations have driven the sector to adopt more sustainable practices. The table below outlines key PEST factors influencing food waste reduction strategies in hospitality, supported by current literature.
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4.2 Industry Responses to Food Waste 

Recent literature reveals the hotel industry has implemented diverse strategies to combat food waste, ranging from regulatory compliance to technological innovation. Mandatory approaches include compliance to waste management regulations in countries like France, where legislation prohibits large food service operations from discarding edible food (Filimonau and De Coteau, 2019). Similarly, the EU Waste Framework Directive mandates food waste reporting for large establishments, compelling hotels to monitor and document their waste generation (Beretta and Hellweg, 2019). These regulatory frameworks have led to adoption of formal food waste management protocols within hotel operations.
Optional initiatives have gained attention through voluntary certification schemes such as Green Key and EarthCheck, which incentivize hotels to implement comprehensive waste reduction measures in order to receive a badge or award (Gössling and Higham, 2021). Many hotel chains have also established voluntary internal sustainability targets, Hilton's Travel with Purpose program aims to reduce food waste by 50% (Hilton, 2023), while Marriott's Serve 360 platform incorporates similar waste reduction objectives (Martin-Rios et al., 2018). These approaches are good because they show initiative and responsibility.
Behavioural change initiatives focus on modifying operational practices and guest consumption patterns. Buffets are being reconsidered, with hotels implementing portion control, stations where food is made on order, and dynamic menu planning based on occupancy forecasts (Filimonau et al., 2021). Nudges for guests include smaller plate sizes, educational signage about food waste impacts, and "clean plate" incentives that have demonstrated effectiveness in reducing plate waste by up to 35% in some properties (Kallbekken and Sælen, 2020).
Marketing initiatives position waste reduction as a value proposition, with hotels increasingly communicating their sustainability efforts as a competitive advantage. Some establishments explicitly advertise their "zero waste kitchens" or "food waste reduction commitment" in their marketing materials and on booking platforms (Mak et al., 2022). This transparency appeals to environmentally conscious travellers, with research indicating that 67% of travellers prefer accommodations with established sustainability practices (Booking.com, 2022).
Staff training programs have proven critical to successful implementation, with dedicated waste champions and regular education sessions achieving significant reductions in food waste. Training usually covers proper food storage techniques, repurposing strategies for excess ingredients, and effective inventory management (Okumus, 2020). Hotels that implement structured training programs consistently outperform those without formal waste education, achieving on average 21% greater waste reduction (WRAP, 2021).
Third-party partnerships like Too Good To Go and similar platforms have enabled hotels to monetize surplus food while reducing waste. These applications connect hotels with consumers willing to purchase excess food at discounted prices, with luxury hotels in city centres particularly benefiting from these arrangements (Gretzel et al., 2020). Food donation programs with local charities have also become standard practice, though varying food safety regulations are a challenge in some regions (Sebbane and Costa, 2018).
Technological solutions represent a newer approach to waste management strategies, with new AI inventory systems, smart scales, and waste software helping to identify food waste patterns. Systems like Winnow and Lean Path use computer vision to identify discarded food items, automatically calculating environmental and financial impacts (Okumus et al., 2020). These technologies whilst expensive they have demonstrated great return on investments while reducing food waste by up to 50% in properties (Clowes et al., 2019). 


4.3 Evaluating their effectiveness
To evaluate hotel food waste reduction initiatives, a list of key criteria was designed and used to assess effectiveness. Criteria includes how much waste the initiatives can reduce, their cost-benefit ratio, how easily they integrate into daily operations, their impact on guest satisfaction, and their potential for long-term sustainability. To assess effectiveness the paper further divides initiatives in mandatory or voluntary and optional. Mandatory approaches, while offering high waste reduction,  they come from governmental bodies, often with implications for a high upfront cost and can be difficult to integrate operationally, though they tend to deliver consistent long-term results (Charlebois et al., 2022). Optional initiatives are slightly less effective but are easier to adapt and can improve guest satisfaction when implemented thoughtfully (Dhir et al., 2020). For instance, behavioural change strategies, such as portion control or encouraging staff to minimize waste, offer moderate to high reductions with excellent cost effectiveness, the advantage is that such strategies can be designed to suit a specific hotel, though they require ongoing reinforcement and may affect the guest experience in some cases (Sakaguchi et al., 2018; Stöckli et al., 2018). Marketing initiatives typically have a lower direct impact on waste, but they’re cost efficient, work well with current trends, and create a good brand image, contributing to long term sustainability (Michelini et al., 2020). Staff training stands out with high potential waste reduction and very good returns on investment. It fosters a culture of sustainability, although it requires time and commitment to implement (Goh & Jie, 2019). Third-party partnerships offer moderate waste reductions with low investment and minimal disruption to operations, but their long-term success depends on the reliability of external partners (Papargyropoulou et al., 2019). Technological solutions can be highly effective, achieving high reduction however they involve a higher initial investment and some learning curve but run mostly in the background without affecting the guest experience, and they support long term progress through continuous improvement (Charlebois et al., 2022; Dhir et al., 2020). 
The evaluation reveals that staff training programs offer the optimal balance of effectiveness, cost, and operational integration (Charlebois et al., 2022). While technological solutions demonstrate the highest potential waste reduction, their implementation costs and complexity are not a suitable choices smaller operation (Dhir et al., 2020). Mandatory approaches ensure consistent application but face resistance due to implementation challenges and limited flexibility however hotels have no choice but to ultimately adhere to the law (Sakaguchi et al., 2018).
Behavioural change initiatives represent the best value proposition, delivering substantial waste reduction with minimal financial investment, though their effectiveness diminishes without regular reinforcement (Stöckli et al., 2018). Third-party partnerships are a good entry point for hotels with limited resources but depend heavily on external factors for success (Michelini et al., 2020).
Based on the review literature, the most successful hotels employ an approach which combines complementary initiatives. For example, coupling technological monitoring with staff training creates powerful connections and limit technology error, with combined programs achieving greater reduction than using a single approach (Papargyropoulou et al., 2019). Evidence suggests that regardless of the specific initiative, success correlates strongly with management commitment and integration into strategic objectives (Goh and Jie, 2019).
5. Conclusion 

To conclude, hotels are starting to take food waste seriously and making real efforts to tackle it as part of their sustainability goals. While it’s not always easy to put these changes into practice, more and more hotels are including food waste reduction in their future plans because they understand the impact it has on the people, planet, profit. As rules around food waste reporting and reduction become stricter, hotels that act early will be better prepared and ahead of the curve. Reducing food waste is no longer a side issue, it’s becoming a key part of reaching net-zero targets and making real progress in sustainability.

6. Recommendations
The main recommendation of this paper is that in order to reduce food waste effectively, hotels should take a mixed approach that combines technology, staff training, and behaviour change, rather than relying on a single method. This combination tends to be much more effective than individual efforts. For example, smart inventory systems can work well alongside portion control and teaching kitchen teams how to creatively use leftover ingredients. It’s also important for hotels to prepare for upcoming food waste regulations, which are becoming more common in places like the EU. By setting up good systems now for measuring and managing food waste, hotels can stay ahead, avoid last-minute costs, and even help shape future policies. While high tech solutions can be great, they’re often expensive, so it's smart to also invest in lower cost actions like staff training, adjusting portion sizes, and educating guests because these can also reduce waste significantly. Finally, food waste targets should be part of staff performance reviews, especially for food service managers. This helps make waste reduction a commitment and real priority, not just an idea, and encourages long-term commitment to sustainability across the whole operation.
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Sustainability policies are intensifying. The EU’s Farm to Fork Strategy
targets 50% food waste reduction by 2030 (Principato et al., 2021). In the
UK, the Environment Act 2021 mandates food waste reporting for large
hospitality businesses (Reynolds et al., 2023). Tax incentives for food
donation exist in several countries.

Food waste causes 5-15% revenue loss (Dhir et al., 2022); a 500-room
hotel may waste up to $800,000 annually (Kumar & Polonsky, 2023).
Waste reduction can cut costs (Okumus et al., 2022), but initial

investments in tech and training are often required.

Guests increasingly expect sustainability, with 73% considering
environmental policies when booking (Gao et al., 2020). Social media
increases attention to the issue. [Shifting diets and CSR pressures (Martin-
Rios et al., 2021) clash with traditional buffet models and expectations of
abundance (Sebbane & Costa, 2022; Collins & Fauser, 2022).

Al and loT systems reduce overstocking and track waste (Girotto et al.,
2023). Apps and blockchain support redistribution and transparency
(Kumar et al., 2022). Tech like composters and pre-ordering apps reduce
waste (Brooks et al., 2020), though adoption faces cost and staff
resistance (Williams & Moser, 2020).





