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Hunger is still on the rise, according to FAO, with more than 770 million people around the world being classified as undernourished according to data gathered in 2021  (FAO. 2022). This is 150 million people more than it was two years before in 2019. In contrast to this, the UNEP food waste index report estimates that one third of all food produced for human consumption is lost or wasted, and that this amount would be enough to feed approximately 1,26 billion people suffering from hunger  (Zhongming, Linong et al. 2021). 
These juxtaposing statistics of starvation versus food waste and loss highlight a critical ethical, social, economic and environmental disaster that requires an urgent global response. The Hospitality sector alone, which falls within the Food Service sector, is said to be accountable for up to 12% of all food waste  (Dhir, Talwar et al. 2020a). This percentage is shockingly significant and demonstrates a critical need for change in approach towards food waste management. At the same time, this also indicates a high potential for the Hospitality Sector to positively impact global food waste reduction with a targeted approach.
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Food loss and waste (FLW) is defined as any decrease in both quantity and quality of any food item intended for human consumption  (Rezaei, Liu 2017), yet it is relevant to differentiate food loss from food waste in definitions in this context. Food loss (FL) is a result of various possible malfunctions during the pre-consumer phase of production, collection, and distribution of consumables, whereas food waste (FW) refers to the removal of food that is initially deemed to be fit for consumption, during the post-consumer phase either by purposeful choice or by spoilage and expiration due to negligence and mismanagement (Rezaei, Liu 2017). It is difficult to precisely differentiate between FL and FW and their total contribution ratio towards FLW, as according to recent studies, measurements in the pre-consumer phase (FL) are more frequent than measurements done post-consumer (FW)  (Van der Werf, Gilliland 2017). UNEP also admit to data scarcity being a barrier when it comes to giving accurate statistics regarding food waste by the consumer, but have estimated global FW as approximately 931 million tonnes in 2019 alone, in the following ratio across three sectors  (Zhongming, Linong et al. 2021): Households 61%, Food Service 26% and Retail at 13%. Within this Food Service Sector, Hospitality claims an estimated 12% of the total food waste  (Dhir, Talwar et al. 2020b).
Food waste prevention, compared to more common strategies of food waste disposal methods, is recognized as the management solution that leads to the highest social, environmental and economic benefit (Al-Obadi, Ayad et al. 2022) and as illustrated according to the Food Waste Heirarchy,  shown here below in Figure 1:
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Figure 1: Food Waste Hierarchy  (Papargyropoulou, Lozano et al. 2014)

Yet in stark contrast to this, prevention initiatives are limited, with a greater apparent focus on recovery programs aimed at redirecting food waste from landfills and capturing any remaining nutrients through the use of anaerobic digestion or composting (Thyberg, Tonjes 2016). It is these forms of food waste management that ignore the social impact as well as the need for management and professional skills to be considered are unlikely to be successful for any organization  (Heikkilä, Reinikainen et al. 2016). 
There is a clear and apparent gap in the research of sustainable management systems for the food service industry as a whole  (Adams, Jeanrenaud et al. 2016), and more specifically, a lack of empirical data pertaining to how hospitality firms apply innovative waste management initiatives (Martin-Rios, Demen-Meier et al. 2018)  (Thyberg, Tonjes 2016). Technological innovations aimed at food waste management are showing significant impact in effective food waste reduction when in use, not only by facilitating actual measurements, data collection, and analysis followed by informed decision making, but also increasing employee engagement and involvement in the topic of food waste management  (Adams, Jeanrenaud et al. 2016). 
It is this lack of data that makes it difficult firstly to understand the magnitude of actual food waste within this sector, and without this understanding, there is limited informed and reactive decision-making from Managers to mitigate food waste within their operation. If the rationale that a food waste strategy needs to incorporate management and professional skills to be successful in food waste reduction is applied, alongside the indication that technological food waste systems are proving effective as a tool for managers to provide sufficient data on which to base informed decisions, the question arises as to how limited research and data exists.
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The overall aim of this research is to explore the implementation of food waste management technology in the hospitality sector and its impact on sustainability. 
In the context of the river cruise industry, the specific objectives of this research are:
1. Quantify a baseline of food waste per guest before reduction efforts
2. Measure the impact over time by contributing quantifiable data
3. Explore employee stakeholder perspective related to food waste management to:

· Identify perceived advantages of a food waste management system
· Discuss barriers to food waste reduction management
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The literature review highlighted a gap in empirical data on the topic of food waste management within the hospitality industry, and how technology may be used to support food waste reduction. This research will depend on the collection of primary data through a case study. 
According to  Simons, a case study is “an in-depth exploration from multiple perspectives of the complexity and uniqueness of a particular project, policy, institution, program or system in a “real life context”.”  (Thomas 2011) 
Based on this definition, and in combination with the existing gap in relevant data, a case study is found best means to achieve the aim of this research whereby the “particular institution” is a river cruise organization Uniworld Boutique River Cruises consisting of a fleet of 11 river cruise ships. The “particular project” references the implementation of an SOI onboard that measures and facilitates food waste reduction across the operation Uniworld partnered with Leanpath, an external organization that offers food waste management technology as a method for measurement of food waste and facilitates data analysis through an online platform  (Leanpath 2023). This organization operates within the hospitality sector and can contribute data to the “real-life context” of this industry. The in-depth „exploration of multiple perspectives” allows for data capture on food waste as well as perspectives collected from those employees involved in this initiative. 
It is exactly the „complexity and uniqueness” aspect mentioned in a case study that some may argue against case studies as an effective research method  (Thomas 2011). Uniworld, as an organization, fits into a niche market within the hospitality sector, as a luxury European river cruise provider that offers an all-inclusive approach to its meals onboard  (Uniworld 2023). This is not a generic or standardized food offering that can be applied across the industry, yet still serves the purpose of contributing data to the topic of food waste management in the hospitality sector, using technology as a tool.
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The means of collecting this primary quantitative data (Objectives 1 and 2) will be through measurements made on Leanpath food waste management systems on each of the 11 ships. This data is collected as per below: 
· Food waste is measured manually on a scale.
· A connected tablet then registers the weight of the food waste.
· The reason behind the disposal of this food waste is selected as well as the food group to which it belongs.
This data is then uploaded into an online platform per ship and available for real-time data analysis and management of goal setting and monitoring any progress made (Leanpath 2023). The collated data is also available from a fleet-wide perspective for overall company impact measurements since being implemented across the fleet in 2023, which allows for this data to be analyzed over an extended time giving data for a baseline of food waste as well as any change from this baseline both per ship and as an entire organization. 
Secondary qualitative data (Objective 3) will also be obtained through a group online questionnaire being sent to two groups of Uniworld employees :
1.) Culinary team members responsible for measuring food waste on Leanpath
2.) Managers responsible for driving data capture onboard, conducting data analysis, and informed decision-making based on data analysis.
Personal interviews would be more time-consuming, not only for the interviewer but also for the interviewees, and as responses tend to be more structured with questionnaires rather than narrative by nature as they may be in interviews, this allows for easier summarizing and interpretation  (Patten 2016). The intended tabulation of questionnaire responses may also potentially allow for better analysis and cross-comparison in combination with the Leanpath primary data across the eleven ships to identify commonalities, differences, and patterns across the fleet, for an overall better understanding of food waste management.
It is recognized and acknowledged that the primary data capture method relies heavily on employee adoption of weighing all food before disposal in order to have accurate food waste data and inserting the correct disposal reason for more specific analysis. This does allow room for discrepancies and inconsistent data that may not be accurate at all times. The intention to compare data across 11 ships should allow for creating an average food waste measurement across the specified fleet and still contribute towards the data gap. 
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	Dissertation Activities
	Duration 
	Month

	Questionnaire Design & dispatch
	1 week
	August

	Literature Review
	3 weeks
	August

	Research methods
	2 weeks
	August

	Data Extraction and Collection
	2 weeks
	August

	Findings
	4 weeks
	August/September

	Conclusion
	1 week
	September



The required primary data from the case study exists already in the online platform and is ongoing, so it is a matter of extraction and analysis, on which conclusions will be drawn.

[bookmark: _Toc142065362]Conclusion

This research will exist to contribute to the data gap in food waste management within the hospitality sector, with the intention that other organizations within the hospitality sector will be able to access more information that may benefit further food waste management reduction strategies.
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