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Abstract:  The hospitality industry generates one third of the total food waste around the world, where nearly 1 billion people experience food poverty and a significant effect of various factors such as carbon emission, loss of the energy and consumption of freshwater. Furthermore, this can also extend to biodiversity loss resulting from changes in land usage, such as converting forests to agricultural land, which affects natural, social, and economic systems. Where, Hospitality section in UK produce more than 3.4 million tons of waste each year. Likewise, in Europe average 1 kilogram waste has been generates by hospitality consumer daily. food waste reduction in F&B department is vital for gaining a competitive edge, attracting environmentally aware customers, cutting costs, easing pressure, and boosting stakeholder satisfaction (Al-Aomar and Hussain, 2019), hence, reducing food waste and redirecting strategies have a crucial impact on hotel businesses. A food waste hierarchy has been implemented by The European Hospitality Industry to assist food service establishments in managing food waste more sustainably.  Also, to reduce food waste in the hotel industry, hotelier can strategies like redirecting and donating surplus food, use of modern technologies such as app WinNow to measure and evaluate waste, train employees and aware consumer about the green house effects of the waste. In a broader context, sustainable supply chain management, involves transparently integrating and pursuing an organizations’ social, environmental, and economic objectives which aims is to enhance the long-term economic performance of both the company and its supply chain.







1.Introduction: 
The hospitality industry one of the main income sources of EU economy (Malefors et al. 2019) and most of the food waste generates’ by them. Hence, it predicts that it will grow even more in the coming years which will bring challenges for the economy, environment, and society. The practical significance of food waste has captured the attention of scholars and academics, though, there have not been many studies focused on food waste specifically in kitchens and food services (Schanes et al., 2018; Geffen van et al., 2019). According to United Nations Food and Agriculture Organization (Patel et al., 2021) one-third of the consumable food gets wasted globally, where nearly one billion people experience food poverty, and there is a significant effect of various factors such as carbon emission, loss of the energy and consumption of freshwater. Furthermore, this can also extend to biodiversity loss resulting from changes in land usage, such as converting forests to agricultural land (Patel et al., 2021). Additionally, its embedded value is also lost which contributes to approximately 3.3 billion tons of carbon dioxide emissions annually, constituting about 8% of global greenhouse gas emissions (Filimonau and Uddin, 2021). By 2050 the global population will reach to 9.7 billion, as a result worldwide food demand will be increase by 60%, thus it is a crucial concern to prevent and lessen the food waste (Filimonau and Uddin, 2021). Therefore, this paper will analyse food waste in hotel industry and discuss the reduction strategies of food waste and redirecting program in food and beverage section by the critical analysis of the hotel industry. Also, it will give industry example on practicing sustainability in food waste management.
2. Overview of literature: 
2.1 Food waste in hotel industry:
Hospitality food waste is the food, which is unnecessary and disposed of, including remains from guest plates and trimmings from meal arrangement. This definition emphasizes excluding non-edible part of the cooking elements such as bones, seeds, residual oils, natural flavourings, and colorants. The focus for mitigation should thus be on avoidable food waste, which is estimated to comprise 73-79% of the total hospitality food waste (Flimonau and De Coteau, 2019). In F&B section food waste occur in three stages, first in transit, while being delivered to the restaurant, and in storage, whether it is an intentional or unintentional spoilage. Second, in the kitchen when food is being prepare, cook, and serve, and lastly, its’ occurs on customer plates being represented by buffet/plate leftovers (Filimonau and Uddin, 2021). Hospitality section in UK produce more than 3.4 million tons of waste each year. Likewise, in Europe average 1 kilogram waste has been generates by hospitality consumer daily (Filimonau and Coteau, 2019). The United Nations Food and Agriculture Organization (Patel et al., 2021), reports that one third of food gets wasted which is produce for human consumption throughout the world. This poses two critical concerns: firstly, nearly one billion individuals experience food shortage, and secondly, there is an imperative loss of the fundamental embedded value of food (Facchini et al., 2018). Therefore, food waste presents a significant sustainability challenge due to its substantial impact on businesses, revenue, public health, and the environment (Filimonau and Coteau, 2019). This poses a compulsory concern for the industry, as its processes generate extremely high levels of waste. 
2.2 Reducing and redirecting strategies of food waste in hotels:
Research has been done in Asian or American hotels found that guest behaviour, preferences, and attitudes play a big role in food waste, though, it is tough to control because hospitality businesses can be unpredictable (Okumas et al, 2020). Conversely, food waste reduction in F&B department is vital for gaining a competitive edge, attracting environmentally aware customers, cutting costs, easing pressure, and boosting stakeholder satisfaction (Al-Aomar and Hussain, 2019), hence, reducing food waste and redirecting strategies have a crucial impact on hotel businesses (Okumus, 2020). Thus, some further research takes a narrower path and investigates into ideas, aspects, and measures for areas of food handling and most of these inquiries concentrate on reducing food waste (Okumus, 2020; Okumus et al., 2020), facing the waste of food in comprehensive resort hotels (Okumus, 2020; Okumus et al., 2020; Dhir et al., 2020; Fennell and Bowyer, 2020). 
A food waste hierarchy has been implemented by The European Hospitality Industry to assist food service establishments in managing food waste more sustainably (Ruiz et al., 2022). Their initial priority is to prevent or reduce food from waste, however, if that is not possible, food waste should be redirected to feed individuals or natures. Next, any extra waste can be regained for compost or renewal energy (Ruiz et al., 2022). 
To reduce food waste, In the hotels’ buffet hotelier can put up a sign to encourage patrons to finish their plates first before serving themselves more food (Dipnarine, 2022). Camilleri-French et al. (2020) found that in a study at a five-star hotel in Malta, on average, each person wasted about 0.21 kg of food at lunch and 0.16 kg at dinner. While, during buffet dinners, the waste increased to about 0.48 kg per person. Similarly, Gretzel et al. (2020) and Amicarelli et al., (2021) stated that reducing food waste can be achieved by encouraging the use of local, fresh, and high-quality ingredients, standardising daily menus, enhancing cooking skills and limiting portion sizes.
Correspondingly, Amicarelli et al., (2021) opined that Educating both hotel staff and guests is essential for reducing food waste. Staff training in proper food handling, while guests should be made aware of the social, environmental, and financial impacts of food waste. Additionally, it is important to explore the guests' familiarity with, knowledge of, and culinary traditions based on their nationality.
Lack of knowledge of consumer that how to consume certain foods and their unfamiliarity with specific types of food preparation often causes food waste in hospitality business. Moreover, existing literature has identified distinct variables on both the managerial and consumer sides.
3. Application to the hotel and hospitality sector: 
3.1 PESTEL Analysis: 
Political Factors: 
Politicians have acknowledged the wasteful nature of hospitality operations and recognized the harmful effects that hospitality waste has on global ecosystem services sectors (Filimonau and Coteau, 2019). In England and Wales, to reduce the food waste in the system (GOV.UK,2022), it is mandatory to segregate all waste in any commercial organisation that generate food waste. There will be separate dedicated waste bins for collection (legislation.gov.uk, 2021). Government is entirely dedicated to meet the UN Sustainable Development Goal to reduced 50% of global food waste by 2030. Moreover, UK governments’ goal is to eliminating food waste to landfill by 2030 (Navitas safety, 2023). Hospitality Sector Council has been established in 2021 by Government to collaborate with the hospitality industry to develop and implement strategies that support the food waste sector. One of the key initiatives of this is to address food waste by working with the industry to create solutions for repurposing. reusing, and diverting food waste from landfills. This effort aims to enhance sustainability within the hospitality sector and reduce its environmental impact (GOV.UK, 2023).
Economic factors:
Food waste is detrimental to the environment and poses a significant financial border on the hospitality industry, costing over $1 trillion annually. Moreover, food waste reduction in F&B department is vital for gaining a competitive edge, attracting environmentally aware customers, cutting costs, easing pressure, and boosting stakeholder satisfaction (Al-Aomar and Hussain, 2019), therefore, food waste reduction strategies have a crucial impact on hotel business (Okumus, 2020). In a broader context, sustainable supply chain management, involves transparently integrating and pursuing an organizations’ social, environmental, and economic objectives which aims is to enhance the long-term economic performance of both the company and its supply chain (Ruiz et al., 2022).
Social factors:
COVID-19 might have temporarily halted the sustainability plans of some companies, but a significant 59% still have a strategy in place to help reduce their carbon emissions. This data comes from a survey by YouGov for World Kinect Energy Service, which is working toward the UKs’ net zero target by 2050. This shows a strong commitment among many companies to continue their sustainability efforts despite the pandemic's disruptions (Davis, 2021).
Furthermore, agri-food supply chains undeniably have significant impacts on sustainability across various social, environmental, and economic dimensions. These effects help meet human needs, create jobs, boost the economy, address poverty, and reduce global greenhouse gas emissions (Ruiz et al., 2022). It is estimated that over 84% of food in restaurants is discarded, with minimal recycling or donation. Therefore, the European Commission (2017) supports food redistribution, where surplus food that would otherwise be wasted is recovered, collected, and given to those in need. This is possible to do through straight donations to charities or via food banks (Hanssen, Syversen and Stø, 2016; Arafat and Pirani, 2016).


Technological factors:
A variety of technology solutions have emerged to help food operators reduce waste without negatively impacting their finances. One such solution is the FoodWaste app Karma, which operates such as surplus food platforms by selling leftover food at the end of a restaurant service at a 50% discount. Such model helps these establishments efficiently manage and reduce food waste while optimizing their operations. For clients using Karma, food waste has been reduced by an average of 50%, resulting in a 3-8% savings on total food purchases. Data analysis from 42 properties in 15 countries showed that almost every participating hotel saw a positive return on investment from their food waste reduction efforts (Manzoori-Stamford, 2018).
Environmental factor: 
Food waste is a huge problem for the environment, and it need to be reduced and dispose efficiently, hence, researcher has investigated into how environmental and green initiatives serve as crucial ways for hotels to stand out and improve guest experiences (Okumus, 2020; Koch, Gerdt and Schewe, 2020). With increasing demands from customers and stakeholders, hotels are feeling the pressure to adopt environmentally friendly practices and studies have shown that implementing sustainability measures in hotel management leads to higher levels of customer satisfaction (Koch, Gerdt and Schewe, 2020). Furthermore, the idea of the circular economy involves changing how resources are utilized to keep them within the economy for longer periods. This shift has led to greater attention on managing food waste, especially within the food sector (Iacovidou and Voulvoulis, 2018). 

Legal:
To trace the importance of collaboration among stakeholders across the food supply chain (FSC) and to identify the main challenges and opportunities, the system has few attempts to food circularity and redistribution (Patel et al., 2021). Studies indicate that maximization of food donations can be hinder by current legislation and policies on food redistribution and management. Thus, inability of the communities is to adopt sharing practices that foster collective responsibility and trust. Moreover, to support the redistribution of edible food surplus from food businesses to individuals, the UK government has a promised to do so. Therefore, this approach can help stop unnecessary food waste and keep the many important values of food, such as its impact on the environment, economy, society, technology, and politics. Moreover, to reduce the energy and resource consumption, a new energy-related product policy framework has been published by government in 2021. Thus, for certain products which introduce the new requirement of eco-design (GOV.UK, 2023).

3.2 Example of Sustainable practice in Hotel Industries:
Hilton joined cool food pledge to help decrease food-related greenhouse gas emissions (Kostuch Media, 2019). Cool food initiatives assist to lessen the environmental footprint by transitioning towards more plant-based eating habits (WRI, 2024). Animal-derived foods contribute up to two-thirds of all agricultural greenhouse gas emissions and occupy over three-quarters of agricultural land. Conversely, plant-based foods have significantly lower environmental impacts. World Resources Institute (WRI, 2024) mentioned that making simple dietary adjustments and incorporating more plant-based foods can have a significant positive impact on the climate. Likewise, Hilton has initiated actions in this direction by introducing reduced-meat menu options like its blended burger, which replaces 30% of the beef patties with mushrooms. Hilton is now exploring avenues to expand such offerings (Kostuch Media, 2019; Hilton, 2024). Additionally, they aim to educate their staff on sustainability and food practices and raise awareness among guests (Kostuch Media, 2019; Hilton, 2024).
In Dubai, Hilton hotel and Jumeirah employ WinNow technology to accurately track avoidable food waste to minimizing waste. Additionally, these hotels are proactive in addressing surplus food; for instance, left over pastries from the breakfast buffet are creatively repurposed into a local Arabic dessert. Similarly, InterContinental Hotels Group (IHG) use Winnow to track, measure and reduce food waste (Kostuch Media, 2019).
Hilton is advancing towards a circular economy. Where, it includes waste inhibition, reutilizing, and food upcycling and donation, all aimed at fostering a greener hotel business. By 2030, Hilton has pledged to cut their waste by 50%. Hiltons’ policy is to decrease the total waste from landfills through donation, recycling, composting, energy recovery, incineration, and other innovative methods.
At Waldorf Astoria Resort in Rome, an innovative initiative has been launched to turn the hotels’ leftover bread into beer. Partnering with Equoevento, charity organization in Rome, they send unused bread to a local brewery, Birrificio Vale la Pena, for this sustainable transformation where they employ prisoner as part of work release programme. They estimated 160kg of bread repurposed and saved 140.8kg CO2 which is equal of $50 of energy saved. (Hilton, 2020).
Another example of Hyatt hotel, they are dedicated to enhancing the well-being of the planet and communities through the adoption of sustainable measures. They aim to responsibly source over 50% of the seafood purchased by their hotels by 2018. In collaboration with World Wild Forum (WWF), Hyatt Hotels has outlined initiatives to enhance sustainability practices across their chain of hotels (Kostuch Media, 2014; Hyatt, 2020). These guidelines involve procuring seafood from sources certified by the Marine Stewardship Council and Aquaculture Stewardship Council, as well as prohibiting the consumption and procurement of shark fin and other at-risk seafood species. Additionally, Hyatt will implement a sustainable seafood training program, developed in partnership with WWF, for employees working in the food and beverage department.
Disney World has industrial-scale initiatives to manage food waste in two significant ways: first, Composting: compost it into soil additives, which are used for landscaping and other purposes. Second, Anaerobic Digestion, to capture methane gas, which is then used to generate electricity. These efforts help Disney World reduce landfill waste and produce renewable energy, supporting their sustainability goals.
4. Evaluate future policy and management options for the food waste: 
European Commission (2015), European Green Deal (2019) and Sustainable Development Goal (SDG) are gradually endorsing the food leftover prevention and diminution at all steps of the food supply chain (FSC). To improve the sustainability of the food system and preventing food deception, they suggest that innovation and public awareness should prepare the way. Also confirming that is redistributed to the economy by improving poverty and meeting the CE principles (Patel et al., 2021). 
Furthermore, to aid restaurants in managing food waste, food waste hierarchies have been proposed by Filimonau and De Couteau (2019). These hierarchies suggest that managers must first identify the main spot of food waste occurrence in the industries and establish the key drivers. Subsequently, they should develop suitable corrective interventions. These interferences must adhere to the guideline ethics set by the food waste hierarchies, prioritizing the prevention and mitigation of food waste over specific disposal methods (Filimonau and Uddin, 2021). Thus, hotels can use modern high tech AI technology to measure, evaluate and understand the food waste in their kitchen and using such technology they can reduce a huge amount of food waste.
Moreover, staffs in the hotels should be trained in correct handling of the food, and guests should be conversant the consequence of food waste in the environment, which can be done by media advertisement and coverage on the hotels’ websites. At the administrative level, the most studied aspects include inventory administration, supplier agreements and relationships, business models, food provisioning, and accuracy in predicting customer numbers. On the consumer level, attention is directed towards perceptions, attitudes, behaviours, and eating habits.
Recommendation:
· Apply the food waste hierarchy. 
· Distribute surplus food and beverages. 
· Convert excess food into animal feed.
· Process surplus food for biomaterials. 
· Recycle through anaerobic digestion and composting. 
· Reuse waste through land spreading.
· Extract energy from waste. 
· Minimize the quantity of complementary items. 
· Minimize the portion of the plate.
· Utilize technology to decrease food waste.
5.Conclusion:
In conclusion, reducing food waste in hospitality industry is significant that it has enormous impacts on social, environmental, and economy. One third of global food waste generate from this industry and 84% of food restaurants thrown away. Therefore, reducing and redirecting this waste will help reduce the food poverty and decrease carbon footprint in the environment. In placing some strategies such as redistributing surplus food, reducing portion size, and limiting options, applying food waste hierarchy, using modern technologies can effectively reduce food waste.
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