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[bookmark: _Toc145683430]Abstract

The Hospitality and Cruise sectors have long since been synonymous with excessive food consumption, and significant resulting food waste, in stark contrast to the food crisis this world continues to face. With minimal empirical food waste data being available to potentially guide and inspire sectors to the point of participation in global food waste reduction, organizations appear hesitant to initiate food waste reduction strategies. Sustainable innovations and technologies continue to evolve at a rapid pace, aimed at facilitating solutions to critical world problems, and food waste measurement and analysis is no exception.

This research aims to contribute to the existing data gap by exploring the implementation of food waste management technology in the Cruise sector and its impact on sustainability and the organization through a case study of a river cruise company. This organization has taken the step of implementing a food waste management system across their fleet of ships and this technology allows them to measure all food waste across their fleet, analyze this collective data, and make informed and strategic decisions to reduce their food waste. 

The organizational outcomes of this implementation are firstly the formation of established baselines of food waste per ship. As per findings of existing research, these baselines are all within a reasonable range within the sector, but differing from one operation to another. Reduction in food waste has resulted in financial savings across the fleet, and when compared to the cost involved in this implementation, it has proven to be profitable until now. The reduction of food waste also results in a positive environmental impact. The managers onboard identified the need for clear and continuous communications and collaboration to increase engagement from the employees, and how they may influence this as leaders of this strategy. Engaged employees facilitate robust data on which informed decisions may be taken for effective food waste reduction.
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1. [bookmark: _Toc145683432]Introduction

[bookmark: _Toc145683433]1.1 Background and Context

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 (2022). This is 150 million people more than it was two years before in 2019. In contrast to this, the United Nations Environment Programme (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 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. 
In answer to this, back in 2015, the United Nations formulated 17 Sustainable Development Goals (SDGs) aimed at positively impacting the world and its existing challenges, and two of these goals were set relating directly to food consumption and production (2022):
1.) SDG 2 - Zero Hunger: which was built with the ambitious target of eliminating world hunger by 2030 
2.)  SDG 12 - Ensure sustainable consumption and production patterns, with one of its targets being to half global food waste on the retail and consumer levels by 2030 
Eight years have since passed, and yet the statistics for world hunger levels, and those of global food waste continue to rise. Despite the urgency behind the given timelines and the painful social crises that these SDGs are attempting to address, and we are no closer to achieving these targets, but are even further away since their initiation.
Following the creation of SDGs, the first Food Index Report was published in 2021, providing accurate food waste measurement data and statistics. Collected from around the globe, this data should facilitate the monitoring and tracking of progress made towards the SDGs, and drive reactionary and informed strategies accordingly. Admittedly, FAO acknowledges that these shared statistics do not accurately reflect the true figures of global food waste, due to the critical gap in actual measurements taken and shared (2022). Without food waste being measured across countries and sectors, households and organizations, and resulting reactionary response to this data, the achievement of SDG 2 and SDG 12 is highly unlikely if we continue on this same trajectory.
The Hospitality and Cruise sector alone, which falls within the Food Service sector, is said to be accountable for up to 12% of all food waste  (Dhir et al., 2020). 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 strong potential for the Hospitality and Cruise Sector to positively impact global food waste reduction with a targeted approach. It is highly evident that there is a significant gap in research and empirical data on food waste management systems integration in the Hospitality and Cruise sector, in particular where technology is the tool  (de Los Mozos et al., 2020), employees are the drivers and food waste reduction is the targeted outcome (Al-Obadi et al., 2022; Adams et al., 2016; Martin-Rios et al., 2018). 

[bookmark: _Toc145683434]1.2 Aim and Objectives

This blatant gap in available information on food waste measurements inhibits progress made towards eliminating the critical paradox of excessive food waste versus global starvation, and thus the urgent response required by sectors that can best contribute to the positive impact of SDGs 2 and 12. The need for data is evident, and the urgent timeline is apparent.
[bookmark: _Hlk143958365]This research aims to explore the implementation of food waste management technology in the Cruise sector and its impact on sustainability and the organization.
The specific objectives of this research are to:
1. Quantify a baseline of food waste per guest before reduction efforts
2. Measure the impact from launch until 15 August 2023 by contributing quantifiable data
3. [bookmark: _Hlk144282174]Conduct a benefit-cost analysis of this implementation within this organization
4. Explore the onboard manager's perspective on technology as a tool in food waste reduction and their operation 
All four objectives will allow the researcher the opportunity to study in depth one organization and its food waste management system implementation, with objectives 1 and 2 aimed at the collection and analysis of empirical quantitative data. Objective 3 is to determine the business case behind an implementation such as this, and Objective 4 allows the researcher the ability to better understand the implementation from the manager's perspective. Finally, this research answers the calls for data contribution to food waste reduction.
2. [bookmark: _Toc145683435]Literature review

The purpose of this Literature Review is to gain further understanding of what research has been conducted on the overlying topic of food waste and food waste reduction, identify possible data gaps, and thereafter be able to contribute empirical data that will support hospitality organizations in the implementation of successful food waste management systems. Therefore, this chapter focuses on 5 main areas. The first area focuses on clarifying and defining what food waste is concerning the hospitality and cruise sectors. The second area investigates various methods of food waste management and their impact on the three pillars of sustainability. The third area defines critical success factors in food waste reduction, and the fourth section considers technology as a possible tool. Finally, the concept of human involvement and management influences on food waste reduction strategies is explored. 

[bookmark: _Toc145683436]2.1 Food loss and food waste

Food loss and waste (FLW) is defined as any decrease in both quantity and quality of any food item intended for human consumption  (Rezaei and Liu, 2017), yet it is relevant to differentiate food loss from food waste by 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 and 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 taken in the pre-consumer phase (FL) are more frequent than measurements done post-consumer (FW)  (Van der Werf and Gilliland, 2017). UNEP has estimated global FW at approximately 931 million tonnes in 2019 alone, in the following ratio across three sectors  (Zhongming et al., 2021): Households at 61%, Food Service at 26%, and Retail at 13%. Hospitality claims an estimated 12% of the total food waste within this Food Service Sector. This is where the difference between FL and FW becomes relevant for this research, as it is FW upon which the cruise sector can impact.

FW can be divided up even further, into avoidable FW and unavoidable FW. Unavoidable food waste consists of elements that are deemed inedible and removed from food items during preparation to separate the edible parts of the food item, for example, peelings, shells, and bones, and avoidable food waste is edible food that is not eaten due to a variety of factors such as overproduction, mishandling or over extended time frames where food was exposed and compromised according to health regulations (Betz et al., 2015; Schott and Andersson, 2015).  Schott and Andersson make reference to a third classification as a possibility: Possibly avoidable, and this refers to foods that in certain cultures are considered as avoidable waste, and in others not, for example, certain parts of animals that are accepted as food only in some parts of the world, whereas in others it would be discarded (2015).  This same research also argues that unavoidable FW needs to appear somewhere along the life cycle of the food item, so for example, if certain vegetable peelings are not processed on a cruise ship, due to purchasing ready peeled products, the unavoidable parts of food waste were not avoided, they were purely moved elsewhere along the chain of production. This may well apply in many cases, however, in the case of a river cruise ship, it could be argued that there is still a decrease in the environmental impact of purchasing ready-peeled vegetables. This is not due to a perceived decrease in unavoidable food waste, but rather because the river cruise ship may not have the facilities for appropriate disposal of food waste, compared to a land-based organization that specializes in preparing ready peeled items together with appropriate disposal methods chosen. For this research within the cruise sector, FW will be concerning avoidable FW.

As identified by Eriksson et al., accurate quantification of food waste within the hospitality sector is hard to come by, and a notable reason for this is due to the challenge of generalizing within this industry given the unique specifications of food service procedures and standards per establishment (2019). This of course impacts the ability to gain industry standard measurements. There is also minimal existing empirical data for baselines of FW within the hospitality sector. A baseline can be considered as the initial starting point, so in the context of FW, this would be the existing level of FW before any intervention or reduction strategy. It is this baseline that is then used in measuring any progress made in FW reduction, which is represented by deviations made from this line or starting point. Suggested frameworks have been proposed for adequate FW quantification  (Tostivint et al., 2016) and research conducted into the mapping of quantification methodologies existing in hospitality  (Eriksson et al., 2018). In studies conducted in Sweden whereby 735 food service organizations that had various mechanisms in place for measuring their FW were analyzed, it was found that 61% of these resulted in FW reduction (Eriksson et al., 2019), and where it may be concluded that quantifiable data, although not a direct mechanism for FW reduction, supports organizations to positively impact their reduction levels.

When it comes to establishing a baseline, the lack of standardization is also reflected here, as baselines are formed based on which data is available in the organization itself, it may be calculated in various ways, for example: per serving, per guest, or as a % of total food produced (Malefors et al., 2019). This range of calculation methods makes sense when once again the vast variety of unique operations within the hospitality and cruise sector is considered, as not every operation serves three meals a day, nor necessarily to the same customer or guest, which would direct the organization to a logical calculation of food waste per serving or as a % of food produced. For the cruise sector, which generally calculates costs on a per person per day total, this would then be logical to apply to their FW accounting.  Malefors et al. determined an average FW baseline range at between 50 and 192g per serving or 20% of total food produced across 1189 commercial kitchens in Scandinavia (2019), Papargyropoulou et al. found that the average guest staying in a luxury hotel in Malaysia left behind 300g per person after a breakfast buffet (2016), and according to Wu and Teng, food waste at buffet restaurants ranges from approx. 125g per person to 300g per person whereas plated to order produces roughly half that amount of waste (2022). These 3 examples alone illustrate the challenge in quantifying a baseline „norm” for the sector due to the extensive range of offerings and operational procedures.

[bookmark: _Toc145683437]2.2 Prevention is key

[bookmark: _Hlk142827983]FW prevention, compared to more common strategies of FW disposal methods, is recognized as the management solution that leads to the highest social, environmental, and economic benefit (Al-Obadi et al., 2022) and as illustrated according to the Food Waste Hierarchy,  shown here below in Figure 1:

[image: ]
[bookmark: _Toc145683604]Figure 1: Food Waste Hierarchy  (Papargyropoulou et al., 2014)
This hierarchy is designed with the thought of prioritizing which food waste management actions bring about the most benefit to the 3 pillars of sustainability (Environmental, Financial, and Social). It starts with Prevention at its base as the optimal choice and prioritizes its way down through Reuse, Recycling, and Recovery and lastly to the tip of the triangle, where Disposal can be found as the least favourable option for positive impact, without positive impact across the three pillars. As Prevention has the highest impact socially, environmentally, and economically according to this hierarchy, an assumption might be made that this would inevitably be the waste management of choice, and most frequently used. In reality, and in stark contrast to this proposed hierarchy, Disposal, which according to this hierarchy is the least optimal waste management option, is the most selected and used waste management method  (Garcia-Garcia et al., 2017).

In an attempt to understand why this might be, an assumption could be made that one complication in the use of this hierarchy that may arise relates to uninformed decision-making, in that for any particular FW, more than one waste management option may suitably apply. To counteract this, Garcia-Garcia et al. propose 9 characteristics by which food waste may be systematically categorized to allow for more informed decision-making on the appropriate and most beneficial food waste management solution (2017). The hypothesis here is that each categorization leads to one method of waste management on the hierarchy that is most favourable, hypothetically making it a simple and easy-to-use decision-making tool that may be applied by individuals, households or organizations, although the simplicity of comparing 2 frameworks simultaneously may well be questioned. This is not the only research that tackles the useability of this hierarchy. Parsa et al. argue against this food waste hierarchy and its oversimplification that is felt to underestimate the full extent of environmental impact in the short term versus the long term for the most favorable waste management form to be ascertained (2023). Yet for practical implementation and simplified decision-making for households and organizations, this traditional food waste hierarchy serves its purpose in prioritizing waste handling methods in order of projected impact against the three pillars.

Another point of interest concerning FW management decisions is that there appears to be a greater focus on recovery programs aimed at redirecting food waste from landfills and capturing any remaining nutrients through the use of anaerobic digestion or composting, which may be seen here as the next least favourable waste management after disposal (Thyberg and Tonjes, 2016). Numerous research studies have been conducted within this context, rather than exploring waste disposal or recovery as a positive waste management solution, and without mention of FW prevention as a viable consideration (Gerassimidou et al., 2022; Sindhu et al., 2019; De Clercq et al., 2017). It is precisely these methods of FW management, such as disposal or recovery, that are currently most frequently used within the hospitality and cruise sectors, and that ignore the social impact as well as the need for management and professional skills to be considered, and for this reason are unlikely to be successful for any organization in the long term by eliminating these two factors that are crucial to any long term waste reduction strategy  (Heikkilä et al., 2016).  

[bookmark: _Toc145683438]2.3 Critical Success Factors

Management and professional skills are critical to any successful business strategy and are key to any organization. When it comes to an organization deciding on a suitable food waste management system (FWMS) aimed at reducing FW, it would be pertinent to consider benefits and risks, as well as critical success factors. In looking at the Food Service industry in isolation, this then consists of vast amounts of sub-sectors. Let`s take Hospitality as one such ”sub-sector”which then has its own ”sub-sectors”, for example, the Cruise Industry, which again can be divided up into Ocean or River cruising, Luxury or Economy, and so on. The reason this is mentioned here is that it needs to be recognized that there is no single ideal solution for food waste reduction for every organization, even within one sector  (Filimonau et al., 2020).  This diversity within the industry presents barriers to formulating one „fit for all” recommended approach. However, as reasoned by Kilibarda et al., what is very clear within any organization in the hospitality sector is that FW management should be considered a crucial element within hospitality management (2019). Each organization is unique in its product, leadership, supply chain, and employee skill sets, to mention but a few variables, yet there are generic elements that need to be considered within any organization, and depending on the potential implementation, Critical Success Factors may be applied for consideration. Critical Success Factors (CSF) are elements that are crucial to the current and long-term success of both manager and organization and require continuous focus and development to be maintained at the optimal level that is needed for an organization or manager to thrive  (Boynton and Zmud, 1984) In research conducted by Thorsen et al., eighteen critical success factors for food waste reduction practices were determined and [image: A diagram of a diagram of a diagram

Description automatically generated with medium confidence]are illustrated here below in Figure 2 (2022).












[bookmark: _Toc145683605]Figure 2: Critical Success Factors for Food Waste Reduction Practices                                  (Thorsen et al. 2022)

[bookmark: _Hlk144625879]These studies recognized that during the initial phase of planning a FW reduction strategy, an organization should place collaborating with external experts, data measurement, collection and analysis, employee engagement, and strategizing a positive benefit-cost outcome at the forefront for successful implementation  (Thorsen et al., 2022). Interestingly enough, this element of the necessity of employee engagement, as illustrated in Group 1 and Group 2 of Figure 2, aligns with the thought mentioned in the previous section about the food waste hierarchy, whereby it was implied that without the consideration of management and professional skills, a food waste strategy other than disposal or recovery which do not require management, is unlikely to be successful for an organization. It has been recognized that the implementation of a food waste management system (FWMS) into a hospitality organization increases overall employee knowledge on the topic of FW, however long-term engagement with an FWMS is in turn dependant on a positive perception of the overall organization's approach to sustainability, and most importantly, that leadership has a direct influence on employee engagement levels in food waste reduction  (Hidalgo Daim, 2019).

[bookmark: _Hlk143241417]On the topic of robust data and sustainable management systems, it is this previously recognized lack of data and tools that make it difficult firstly to understand the magnitude of actual FW, and not only within this sector  (Parfitt et al., 2010). Secondly, without this understanding, there is limited informed and reactive decision-making from Managers to mitigate FW within their operations. If the rationale that a food waste strategy needs to incorporate management and professional skills to be successful in FW reduction is applied, alongside the indication that technological FW 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.

[bookmark: _Toc145683439]2.4 Technology as a tool

To be able to quantify FW, a measurement mechanism is needed. Yet again, this repetitive and continuous pattern of data gaps in FW management also extends to innovation and its potential to provide solutions to the food waste reduction challenge. An assumption could be made that this gap might exist due to a lack of existence of adequate methods of measuring food waste within organizations. Yet it is not that no solution currently exists to answer the challenge of mitigating food waste. Technology is responding, and rapidly at that, to this global crisis in the form of digital food waste management systems innovations and offers plausible solutions that may be implemented within various sectors as a tool to decrease food waste within the operation (Strom-Anderson, 2022; Adams et al., 2019). 

Sustainability-oriented innovations (SOIs) are increasingly acknowledged as prominent contributors or problem solvers within the sustainability world, yet research is spread across a wide variety of industries and sectors, without a prominent appearance in specific and localized areas of study  (Adams et al., 2016). In the context of small to medium-sized organizations, SOI typically aims towards finding solutions focused on the environmental pillar, as opposed to the triple bottom line  (Klewitz and Hansen, 2014). This is interesting relative to the concept of FW prevention targeting the financial, social, and environmental pillars, as this may lead to a broader understanding as to why SOIs are not yet common in the food waste reduction area. It also perhaps emphasizes another aspect whereby technology requires other „actors” within a FW reduction strategy.

As demonstrated until now, there is a clear and apparent gap in the research of sustainable management systems for the food service industry as a whole  (Adams et al., 2016) and more specifically, a lack of empirical data on how hospitality firms apply innovative waste management initiatives (Martin-Rios et al., 2018; Thyberg and Tonjes, 2016). Martin-Rios et al. conducted research into existing technological FWMS designed specifically for use in the food service industry, and their work describes how various forms of this technology exist, albeit all functioning with a similar methodology, and the same ultimate end goal: FW measurement data analysis and reduction (2020). Such systems are not fully automated and rely on employee inputs and interactions for successful reduction to occur. Based on this reliance, it has been argued that its intended success may be dependent upon the human involvement factor as expressed within the CSFs illustrated in Figure 2, and thus may not be deemed effective or ineffective in isolation  (Cane and Parra, 2020), and as assumed in the previous paragraph, not effective in producing positive impact across the three pillars when used in isolation. Management approach and employee awareness and willingness to adopt new skills, behaviours, and knowledge required with a new system implementation, as well as factors that may influence engagement levels with the system play a vital role in determining the outcomes of an FWMS within the reduction strategy. Legendre et al. conducted a 16-person expert review analysis, with findings that the adoption of digital technology can lead to positive results in food reduction due to the specific and measurable data that allows leaders to set targeted goals and where the employee is better able to understand and track, and this, therefore, leads to a higher probability of employee adoption and engagement (2023). 

Nevertheless, digital solutions may also bring with them some challenges, in particular when it comes to employee perception and the adoption of them as a tool. A barrier from the user perspective may stem from a lack of computer skills, or depending on the learning culture within the organization, a resistance to acquiring the new skills needed to operate the digital solution  (Strøm-Andersen, 2022). Employees may also fear the digital tool as one that may lead to a penalty system, whereby negative results may be measurable and traced back to the employee, resulting in consequences or punishment against the employee  (Legendre et al., 2023). Employee perception plays a vital role, and a positive approach within the FW strategy is critical, as also already illustrated in the Critical Factors Framework, within Group 2: Motivation and Engagement. 

The perceived cost of SOIs may also be an inhibitor in organizations' willingness to adopt the technology within their strategy  (Martinez-Sanchez et al., 2015). Initial expense for the digital solution also needs to be taken into account, and as per the critical success factors for FW reduction implied, a thorough cost-benefit analysis should be done before any implementation of a FWMS. As the targeted outcome for FW management positively impacts the three pillars: Environmental, Social, and Economic, these three pillars need to be considered within this analysis. In contradiction to this, certain studies have been conducted and assessment frameworks built that conduct a benefit-cost analysis of FW strategies that measure impact only on the economic and environmental pillars  (De Laurentiis et al., 2020). This is not a simple mathematical equation, FW accounting is complex and involves both tangible and intangible factors that need to be considered and calculated into the equation  (Corrado et al., 2019). In the context of the cruise sector, the social impact measurement is challenging, as in certain countries, there are laws in place that make food donation not always a viable option for cruise lines to distribute leftover, or rather overproduced food items. Food donation would be easier to quantify for an organization that is already measuring their FW, compared to measurement of non-tangible social benefits such as increased knowledge on the topic of FW that employees could then apply at home, and possibly further learning within their family structure.
 
In the detailed review and research of Caldeira et al., it becomes apparent there are numerous existing frameworks or calculators for an effective benefit-cost analysis that an organization may use to measure potential gains (2019). For the implementation of a FWMS, the initial cost of this SOI, as well as any associated implementation costs such as training or maintenance, would need to be compared to any deviation from the baseline of FW, whether positive or negative to determine the efficiency of this method on a basic financial level (Goossens et al., 2022). There may also be other outputs such as time efficiency, job creation, or enhanced professional skills or learning that should be considered too under the umbrella of „benefits”, which again may not always be a simple matter in the measurement of intangible benefits. This measure of efficiency should take into account the 3 pillar impact to tie in with the initial deduction of the most effective food waste strategy impacts in this way, as it is this potential to impact the 3 pillars that make FW reduction the most favourable option over other FW strategies, as shown in Section 2.2. Despite these possible barriers, technological innovations aimed at FW management are showing a significant impact in effective FW reduction when in use, not only by facilitating actual measurements, data collection, and analysis followed by informed decision-making, but also by increasing employee engagement and involvement in the topic of FW management  (Adams et al., 2016).

2.5 [bookmark: _Toc145683440]The Human Factor

Employee engagement is not the only human factor to consider. Alongside this, when it comes to the incorporation of management, professional skills, and an FWMS, Strotmann et al. determined that while technology may be used to target FW reduction in an organization, this as a stand-alone strategy will not be successful, and that managers need to drive this strategy through suggested use of a participatory concept (2017). This proposed framework for managers is based upon and combined with the Deming Cycle, otherwise known as the Plan-Do-Check-Act cycle, which consists of 5 steps and is illustrated here in Figure 3 below.
[image: A diagram of a process
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[bookmark: _Toc145683606]Figure 3: A participatory concept  (Strotmann et al. 2017)

This approach also focuses on the importance of collaboration and communication as illustrated in the critical success factors chapter and necessitates an orchestrated approach across multiple layers, involving multiple players, working towards the common goal, in this case of FW reduction, as also illustrated in the common success factors previously described  (Rut et al., 2021). This evolution towards a participatory approach has been rapidly facilitated in recent years by the rise in technology as a tool (Polackova and Poto, 2017). A very evident example of this participatory approach is the increasing use of social apps developed for food sharing, which involves offering up leftover food that ten years ago would have been destined for a landfill after closing hours of specific food-producing organizations, yet now can be offered up to the community as a preferable option over disposal. This is not yet a viable option for the cruise industry, due to strict security constraints for cruise ships when docked, legalities behind entities in the food industry that donate food, and time limitations within ports, yet should not be ruled out for future reference.

Strotmann et al. addressed the challenges faced in using the Participatory approach, and listed them as such (2017):
· Managers' buy-in and support of the need for waste reduction focus, and thus their ability to translate this message to their employees. 
· Ability to overcome pre-existing deficiencies in employee groups (for example cross department) to facilitate a new ability to cross-communicate and cooperate in a joint project or purpose
· Employee diversity and increasing their awareness and knowledge on the topic of food waste. 
· Time is a constraint for employees. Working hours need to be considered, both by law and also well-being of employees. 
These challenges are certainly of relevance within the cruise sector, which as an industry displays a tendency towards a multicultural workforce, with a diversity in languages, education levels, and cultural beliefs. For a river cruise line that operates in Europe, working hours are monitored and adhered to, based on strict labour law requirements. Challenges can always be overcome, but they should certainly be points of consideration when an organization is assessing which FW management approach will be most effective.

In summary of this Literature Review, the recurring theme of the existing gap of empirical data illustrates the urgency of this problem. The hospitality and cruise sector, as dominant contributors and creators of FW, has a large opportunity to positively impact SDGs 2 and 12 by applying FW management strategies within individual operations. FW management requires the participation of multiple parties, both internal and external to the organisation,  and has multiple critical factors that need to be considered throughout the ongoing process. Technology as a tool for FW reduction exists, yet will not be effective as an isolated implementation. As unique as each operation within this sector is, as unique is the approach required to achieve positive FW reduction within each operation. This may create a daunting picture for any organization considering FW technology as a viable solution in their FW strategy. It brings up the question: To what extent can a food waste management system impact an organization and its FW and what are the points of consideration for a manager driving this implementation?

3. [bookmark: _Toc145683441]Methodology

This research aims to explore the implementation of food waste management technology in the Cruise sector and its impact on sustainability and the organization. The methodology also factors in the calls for research to contribute towards data gaps that were identified during the Literature Review, and the need to illustrate not only theoretical considerations but a practical implementation within an organization that may be applied by others to further advance collective progress made towards SDGs 2 and 12. The purpose of this chapter is to conduct an in-depth explanation as to what methodological decisions have been made keeping the aims of this research in mind.

[bookmark: _Toc145683442]3.1 Research Paradigm and Approach

The process of conducting research that may be considered reliable involves making several methodological decisions before commencing. The Onion Framework devised by Saunders et al. which provides a visual based on research methodology construction (Saunders et al., 2003)  has been adapted and used here to illustrate and summarize the decisions taken for this research which will then be explained in further detail here under.

[image: A diagram of a diagram of different colors
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[bookmark: _Toc145683607]Figure 4: Research process based on Saunders Onion Framework (Saunders et al. 2003) 

The traditional approach to any academic research may broadly be categorized in three ways: Qualitative, Quantitative, and Mixed methods (Creswell and Creswell, 2017).  For ease of explanation, it is pertinent to first differentiate between qualitative and quantitative research before delving into mixed methods research. Aspers and Corte emphasized that while the actual aim of these two paradigms, the seeking of better understanding, might be the same, their methodology and focus are significantly varied (2019). Quantitative research tests theories by examining the relationship between measurable variables, which then allows for statistical analysis of this numerical data (Creswell, 2013). This research paradigm is generally deductive, meaning measurements are taken, then analyzed, and conclusions drawn (Watson, 2015). It is generally used in research that aims to determine specific facts on its topic. Examples of quantitative methods of research include experiments or surveys with closed-format questions that can be tabulated and easily compared and analyzed (Sukamolson, 2007). 

On the other end, Qualitative research seeks to explore and better understand the meaning that has been applied to social or human problems by individuals or groups, and data is collected within the relevant setting of the topics (Creswell, 2013). Data is then analyzed with an inductive approach, whereby outcomes are open for interpretation by the researcher of the meaning behind the data (Creswell, 2013). It tends to focus on topics that require deeper understanding. Creswell does however maintain that qualitative and quantitative approaches should not be viewed as two separate and opposite entities, but rather as two different ends along one continuum, where there is a tendency for research to veer more towards one end or the other (2013).  This then opens up the topic of the mixed method approach, which lies along the same continuum. A mixed-method research approach integrates both qualitative and quantitative aspects within the research design and forms conclusions from both data forms (Creswell, 2013).

For this research, a solely quantitative or qualitative assumption would have excluded the achievement of certain objectives of this dissertation either way. A common theme identified throughout the 5 areas of the Literature Review was the existence of significant data gaps in FW totals, baselines, and measurements post-implementation of a technological tool targeting FW reduction in an organization within the hospitality and cruise sector. To make a positive contribution towards this data gap, empirical data is one of the main intended outcomes of this research, with the following objectives:
1. Quantify a baseline of food waste per guest before reduction efforts
2. Measure the impact from launch until 15th August 2023 by contributing quantifiable data
3. Conduct a benefit-cost analysis of this implementation within this organization
A quantitative approach is needed here to assimilate and analyze this data.

An informal or personal voice from involved actors, as well as interaction from the researcher, would be needed to meet objective 4 of this dissertation:
4. Explore the onboard manager's perspective on technology as a tool in food waste reduction and in their operation 
As Sukamolson suggests, this indicates the need for a qualitative paradigm assumption as the best suited for the intended outcomes of this research (2007). This mixed method, underpinned by a pragmatic philosophy approach, enables the researcher to address multi-faceted problems that would not be possible by the use of only a singular method (Doyle et al., 2009). The pragmatic philosophy is still evolving but is based on the thought that the researcher is free to define which methods work best to solve the problem being researched, and that the mixed methods will allow for maximizing the strengths and minimize the weakness of a solely quantitative or qualitative approach, with an emphasis on practical solutions and outcomes (Johnson and Onwuegbuzie, 2004). A pragmatic approach is also not strictly committed to one particular philosophy but rather abducts between quantitative and qualitative depending on what best fits the needs, which is the essence of mixed methods (Creswell, 2013). These intended practical outcomes are ideal for creating a business case for future organizations to consider and possibly implement, thereby furthering the movement of increased FW reduction and the attainment of SDGs 2 and 12.

On the other hand, criticism of mixed methods research does exist, and this has been taken under consideration by the researcher. There is concern that it is more complex for the researcher to combine the quantitative and qualitative data coherently, and this complexity is magnified in that the researcher should consider 3 additional points (Dawadi et al., 2021):
1.  Relative weight between quantitative, qualitative, and equal priority
2. The level of interaction or isolation of the two approaches between the data sets
3. A sequential versus concurrent timing of qualitative and quantitative approaches 
Taking into consideration the overall aim of this research and its objectives, the researcher identifies a higher emphasis on a quantitative approach to generate data needed to resolve 3 out of the 4 objectives. The 4th objective, which requires a qualitative approach, adds an additional element to further the understanding from the employee perspective of the overall impact of this implementation on the organization, as stated in the research aim. The clarity of these first two points of consideration leads the researcher towards an inevitable Convergent Parallel Mixed Methods design. This is when two types of data are collected separately and analyzed independently, and is recommended when the researcher has limited time, yet a need for both quantitative and qualitative data which enables a broader understanding of the topic being researched (Dawadi et al., 2021).

[bookmark: _Toc145683443]3.2 Research Design

As instructed by Creswell, the researcher should not only select between quantitative, qualitative, or mixed methods study but should then decide on a research design that falls under the three paradigms (2013). A case study has been selected for this research. 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” ” (2009). 

The “particular institution” in this case is a river cruise organization consisting of a fleet of 11 river cruise ships. The “particular project” references the staggered rollout and implementation of an SOI onboard each ship targeting FW measurement and reduction. This organization operates within the hospitality sector and can thereby contribute data to the “real-life context” of this industry, and illustrated as an example for other organizations operating in a similar context. The in-depth ”exploration of multiple perspectives” allows for quantitative data capture on food waste to be collected, analyzed, and shared, and also the opportunity to explore qualitative perspectives collected from those employees leading this initiative on board their respective ships. This will be described in further detail within the ”Data Collection and Analysis” chapter. It is also exactly this ”complexity and uniqueness” aspect mentioned as specific to a case study that some may use to argue against this research design as an effective research method  (Thomas, 2011). The organization being profiled for this particular case study 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, this is not a generic or standardized food offering that can be applied across the industry. However it still serves the purpose of contributing data to the topic of food waste management in the hospitality sector, using technology as a tool, and providing a general framework which can then be adjusted and fitted according to the specific characteristics and needs of other organizations.

Another method frequently used in the in-depth analysis of one organization or project is action research (Easton, 2010), which was also an initial consideration for the design of this research. Action research is also a systematic approach to investigation that looks to solve actual problems in the „real world”, and it involves the interactions of people directly involved or embedded within the setting where the research is occurring (Willis and Edwards, 2014). It is this practicality that the researcher found to be appealing and relevant for possible future application within the business world, as well as the context of the settings of this particular research. The researcher has initiated and been leading this actual project of FW management within the river cruise company being studied here within this research since the first SOI implementation in 2021. It is this extended timeline that became a detractor against action research over a case study, as although there are similarities between case study and action research, namely their practical analysis of real-world situations, there are recognizable differences, one of which is where an action researcher writes „as the story happens” and adjusts findings as events happen, whereas a case researcher is analyzing outcomes based on, in this case, a project of implementation  (Blichfeldt and Andersen, 2006).




[bookmark: _Toc142065360][bookmark: _Hlk142050957][bookmark: _Toc145683444]3.3 Data collection and methods of analysis

The case study, as briefly mentioned in section 3.2, is a river cruise line consisting of eleven river cruise ships. Throughout this case study, the ships will be numbered consecutively in the chronological order of their individual FWMS implementation, from the first ship to the last ship within the fleet. This organization operates within the luxury river cruise sector and operates seasonally between March and December each year. The ships differ in various aspects, but what is relevant for this research is the maximum capacity levels (this includes guests plus employees)  and duration of cruises offered on each ship (measured in days) as shown below in Table 1:

	[bookmark: _Hlk144115032]
	Ship 1
	Ship 2
	Ship 3
	Ship 4
	Ship 5
	Ship 6
	Ship 7
	Ship 8
	Ship 9
	Ship 10
	Ship 11

	Maximum Capacity (per day)
	208
	206
	169
	187
	205
	169
	169
	171
	171
	217
	173

	Ave. Cruise Duration (days)
	7
	7
	7
	7
	7
	7
	8
	15
	10
	7
	7


[bookmark: _Hlk144214587][bookmark: _Toc144556343]
[bookmark: _Toc145683581]Table 1: Summary of Case Study fleet

The onboard food offering is equivalent across the fleet in terms of breakfasts and lunches as buffet style, and dinners are a la carte. The offering onboard is all-inclusive. Menu cycles differ per ship in terms of dishes created and ingredients used. As part of its efforts in its formalized sustainability strategy, this organization implemented an SOI FWMS as a progressive rollout across the fleet, between September 2021 and June 2023, with data captured continuously per ship since each implementation. The means of collecting this primary quantitative data (Objectives 1, 2, and 3) will be through measurements made on the FWMS on each of the 11 ships, which is shown below in Figure 5. 
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[bookmark: _Toc145683608]Figure 5: Food Waste Management System in use in river cruise organization  (Poloczek, 2023)
The mechanism of this data capture and collection is as follows: 
· Food waste is measured on a digital scale by employees.
· A connected tablet then registers the weight of the food waste, minus the weight of the dish it is being measured in.
· The reason behind the disposal of this food waste is selected by the employee as well as the food group to which it belongs for data analysis and can be seen below in Table 2: 

	Reason
	Explanation

	Overproduction:
	Prepared food that was never presented or sold to guests

	Presented- Not Sold:
	Food that was presented to guests but not taken

	Timed or Temp’ed Out:
	Food that exceeded an acceptable temperature or time on display

	Expired/Out of Date:
	Food that has exceeded its allowed date for consumption

	Spoiled:
	Food that is not fit for consumption due to defects

	Trimmings and By-Products:
	Food trimming and by-products removed during food preparation

	Quality:
	Food that does not meet the required standard of taste, look, or incorrect cooking or preparation

	Misordered:
	Food that was prepared for the guest but not received or accepted

	Mishandled:
	Food that is unfit for consumption due to dropping or cross-contamination

	Equipment Failure:
	Food that is unfit for consumption due to equipment malfunction

	Sampling/Show Plates:
	Food used for demonstration purposes or recipe testing/tasting

	Vendor/Credit Request:
	Food that was below quality standards upon receipt from the vendor



[bookmark: _Toc145683582]Table 2: Food Loss Reasons (Leanpath, 2021)
· 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 of any progress made.
· This online platform is available to two employees onboard per ship: The Hotel Manager and the Executive Chef.
Instructions on what to measure were given as per Table 3:

	What to Track
	What not to Track

	All Pre-Consumer (Kitchen/Production) Food Waste, which includes everything Front of House and Back of House
	Plate Waste (Items that have touched a customer’s plate)

	Food that will be donated
	Food items that will be repurposed

	Trimmings from food preparation
	Fryer Oil, Eggshells, Coffee Grounds, Stock scraps (items with no nutritional value)

	Registered Food groups separated
	Food groups all mixed as one food item


[bookmark: _Toc144556344][bookmark: _Hlk144213723]
[bookmark: _Toc145683583]Table 3: Tracking instructions (Leanpath, 2021) 

The collated data is also available from a fleet-wide perspective for overall company impact measurements since being implemented per ship and across the fleet. This then 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. It is this data that will be extracted, shared, and analyzed within this research. All quantitative data presented under Findings has been extracted from the online platform of the FWMS. The exact data that will be extracted from this FWMS based on the measurements taken by employees and presented in the Findings Section is as follows:
1.) KG Waste values per ship 
2.) Equivalent Euro value of waste values per ship 
3.) Baselines per ship 
4.) Deviations from this baseline per ship 
5.) Overall organization change from baseline in weight and equivalent Euro value
6.) Overall organizational Environmental impact equivalency of this deviation from baseline expressed as Cumulative CO2 in metric tonnes avoided 
This method for primary data collection was selected due to a unique opportunity existing through the researcher being an employee of the Case Study organization, and personally instigating and leading this FWMS implementation across the fleet, and thus having direct access to this data. As evident during the literature review, significant gaps in data exist in quantitative empirical data being publicly shared by organizations, who either do not have the mechanisms in place in which to measure FW within their sector, or are hesitant to share measurements for various reasons. This case study represents an organization that has the means to measure, collate, and provide data for analysis and is willing to contribute this data for further use.
This data will be tabulated for ease of comparison across the 11 ships, showing data captured until now and throughout their FWMS implementation. This will be analyzed and discussed in the context of outcomes from the Literature Review. Measurements captured will be used to illustrate the original baseline of FW per ship (Objective 1) and demonstrate deviations made, if any, per ship from these baselines (Objective 2). To conduct the benefit-cost analysis (Objective 3), deviations from the baseline captured per ship will illustrate any potential financial losses or gains made through the use of this FWMS. This will then be calculated against the initial cost of this implementation which has been provided by the case study organization in the form of internal accounting reports, to reflect the impact on the financial pillar. The environmental pillar impact will be assessed by using data which is extracted from the FWMS to calculate the prevented amount of CO2 in metric tonnes. The FWMS used throughout this case study follows standards set by the United States Environmental Protection Agency (EPA) to calculate environmental impact equivalencies of food waste, which is an accepted calculator for SOIs to integrate to enable environmental impact measurements on any FW reductions made (Muth et al., 2019). This calculation as performed by the FWMS will then be demonstrated in Section 4.4. 

Qualitative data (Objective 4) will be obtained through a group online questionnaire that has been sent to the employees of the Case Study Organization. These employees were selected based on their position held within the organization, as they are directly responsible for leading the implementation of this FWMS on board the ship where they are located. The two positions within the organization that this applies to are Executive Chefs and Hotel Managers, which also include designated relieving positions that travel around the fleet to relieve during holiday rotations, who all have equal responsibilities when it comes to monitoring and influencing employee adoption of the FWMS, analysis of data via the online platform and goal settings and actions taken based on this data analysis. As the researcher is an employee of this organization reflected in the case study, convenience sampling was used to select the recipients of this questionnaire. This implies that the participants were not based on random selection, but specifically targeted based on their location and position within the organization. As a form of nonprobability sampling, convenience sampling has been questioned in terms of validity, however in situations where time is limited for the researcher, and results are not intended to reflect a generalization across the cruise sector reflected herein, it is an acceptable and reasonable choice, and found to best fit the aim of this research (Etikan et al., 2016). 

Personal interviews were a consideration initially due to the existing relationships between the researcher and the selected recipients, however, this could also influence participation or responses from the participants. Studies show that answers may be more honest and elaborate without a participant being faced with an interviewer. It was also considered to be more time-consuming, not only for the interviewer but also for the interviewees. There is also a tendency to be more structured with answering questionnaires than answering during actual interviews, which may be more narrative by nature and may be more complex for the researcher to summarize and interpret (Patten, 2016). The qualitative outcome of questionnaire responses may also potentially allow for better analysis and cross-comparison in combination with the FWMS primary data across the eleven ships to identify commonalities, differences, and patterns across the fleet. The answers to the questions will be analyzed and grouped according to 4 themes: Recognition of the need for FW management, Awareness of organizational impact over time, Reflections on adoption amongst the team, and Benefits and Challenges with this FWMS implementation. This element of manager perspective, combined with the findings discussed in the Literature Review allows for an overall better understanding of food waste management within the cruise sector, which meets the overall aim of this research. 

[bookmark: _Hlk144199804][bookmark: _Toc145683445]3.4 Questionnaire Design

The questionnaire was sent out via email with a link to an online questionnaire platform to 34 recipients. This email, in compliance with the Ethics requirements of the University of Wales Trinity Saint David, and to avoid any bias or self-limitation, stated that participation was entirely voluntary and that there is no obligation as an employee to participate, that participants would remain anonymous, and that responses were not possible to trace back to any participant. It consists of 5 open questions built to explore the manager's perspective in using this FWMS as a tool in their FW reduction strategy (Objective 4). Recipients were given 10 days to participate, which was deemed to be a reasonable timeframe given the limited amount of questions asked, and the minimized amount of time it would take to contribute to these 5 questions. Online surveys or questionnaires may have lower response rates due to lack of computer skills or actual devices to access, however in the case of the selected recipients, they all fill a role where computer literacy is a necessary skill, and devices are also supplied by the organization.

 In the formulation process of these 5 questions, consideration was given to avoiding the response burden on the participant and the impact on the return rate and quality of the response (Rolstad et al., 2011).  A highly relevant consideration point was the simplicity of language, taking into account that of the 34 initial recipients, there are 14 different nationalities, all of whom are not native English speakers. The researcher found it important that questions should be simple in language, and not deter responses from recipients. It was also possible for recipients to skip questions, to maintain an entirely voluntary approach throughout the questionnaire. From the 34 recipients, the researcher received 15 returned questionnaires, giving a response rate of 41%. 
The precise wording of each question was carefully considered, and with guidance from Choi and Pak, questions that could be interpreted as ambiguous, leading, or complex were avoided (2005).  The five questions sent out were as follows:
1.) What is your understanding of food waste within your workplace?
2.) How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?
3.) List any beneficial features of this tool from your perspective
4.) Describe your experience of the team adopting/integrating this tool into their daily routine
5.) What challenges, if any, are you facing in driving this initiative within your operation?
From the 15 returned responses, all 5 questions were answered by the majority of respondents, with only one respondent skipping 3 of the 5 questions, leading the researcher to conclude from this that the question formulation was understandable to all participants as non-native English speakers.

The empirical research will form an in-depth analysis of a current-day world problem from the perspective of an organization within the cruise sector, and it serves to contribute important data to an identified gap. The insights gained from this study will prove to be of relevance, not only to the organization within this case study but to other organizations within the food service industry that may also apply learnings from this case study to their own context in applying a suitable FW strategy aimed at reducing FW within their operation.

[bookmark: _Toc145683446]3.5 Limitations

The researcher, being an employee of the case study organization, as well as the direct lead of the FWMS implementation, may bring with it certain challenges. Firstly, there is a risk that data may be selected with the targeted intention to show what the researcher wishes to portray or to steer specific outcomes with bias attached. It is recognized how important it is for the integrity of this research to focus on tangible data extraction without any adjustments to present findings precisely as extracted from the FWMS, and interpret these findings against those discussed in the Literature review. Secondly, this may also lead to a potential risk with the qualitative survey being sent to onboard management, who may feel obligated to participate as an employee of the same organisation or feel pressured to reply in a specific way. The researcher has attempted to mitigate this by informing respondents that participation is entirely voluntary, without any implication or obligation on any individual as an employee, and results remain anonymous, and that no answer may be linked back to any individual.

Additionally, it is recognized and acknowledged that the primary data capture method relies heavily on employee adoption of weighing all food before disposal 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 acceptable average food waste measurement across the specified fleet, which is reflective of this organization in particular, and still contributes towards the data gap. 

4. [bookmark: _Toc145683447]Case Study Findings 

This chapter will now present the findings of this research. Empirical quantitative data that has been extracted from an FWMS within a river cruise company will be used here to calculate baselines of FW per ship, to illustrate the impact on the organization, and then assess the benefit-cost of this implementation. Perspectives given by the Hotel Managers and Executive Chefs who were tasked with overseeing this implementation on each ship will highlight challenges and perceived benefits that may be used as learning points for other organizations within the cruise or hospitality sector looking to use technology as a tool in their own FW strategies.

[bookmark: _Toc145683448]4.1 The Implementation

The implementation of this FWMS was divided into 3 phases, Training Period, Baseline Period, and Reduction Phase, and the projected timeline per ship was set as illustrated here in Figure 6:
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[bookmark: _Hlk144217613][bookmark: _Toc145683609]Figure 6: Timeline 

Once the device was installed, the managers onboard, Hotel Manager, and Executive Chef received in-depth training on the purpose of this project, how to operate the device, and how to access and analyze the data in the online platform. The employees responsible for taking measurements, which consists of the entire onboard Culinary team, received basic training in the purpose behind this project, their role in it, and how to measure on the FWMS. All trainings were conducted by the Researcher. The first period of days post-installation was dedicated to becoming familiar with the device, taking measurements, and forming a routine of measuring food waste before disposal. 

[bookmark: _Hlk144207845][bookmark: _Toc145683449]4.2 Theme: Quantifying a Baseline

Once the crew was familiar with making measurements on the FWMS during the Training Period, the team then entered the Baseline Period. This involved consistently making measurements of all food items before disposal, without any efforts yet made at reducing FW.  This period is important as this is when the baseline is created, and the starting point of an organization's FW level is determined (Leanpath, 2021). From this moment on it is the responsibility of the manager to enter the total daily count of persons onboard (Guests plus Crew) into the online platform, which will then form part of the baseline calculation. This baseline formation is dependent on consistency in measurements. Visuals of waste disposal timings and amounts can be seen on the online platform from various perspectives, including waste measurements made per hour and week. This is useful for the managers to determine if data is being captured at times that reflect events where food waste would be generated, such as meal preparation times, end of meals, during general cleanings, and taking into account peak times of food preparation. This is a good indication of whether or not the adoption of the FWMS appears to be at a reasonable level within the team. Before the baseline is set, the online data is checked and verified whether data capture shows a consistent pattern of waste measurements occurring or not. Once the data shows consistent measurements occurring that match the peak and non-peak hours of operation, the baseline can then be set. It should be noted that this Baseline period is not necessarily the same duration of time for each operation, as some operations may require a longer period to reach the point of consistent measurements.

This equation of food waste baseline per ship was calculated according to the following standardized formula for the number of weeks falling within the baseline period and as a unit of p.p.p.d (Malefors et al.2019):
1.) Establish the weekly average weight of FW throughout the baseline period
2.) Determine total average food waste in kg throughout baseline period
(Multiply new weekly average by the amount of weeks of baseline period)
3.) Calculate Total Person count over duration of baseline period
(Sum of Daily Guest plus Crew count )
4.) Divide this Total Average Weight by the Total Person count
5.) This equals FW total per person per day in Grams
This same calculation was done for each ship when their data showed consistency and realistically reflected their operation and the baseline was then set, as shown below in the direct data extraction in Table 4:
	
	Baseline Period
	Weekly Ave. Weight (kg)
	Total Weight
	Total Person Count
	Baseline weight per person per day (g)

	Ship 1
	27/09/21- 25/10/21
	271
	1084
	3562
	304.3

	Ship 2
	14/03/22-04/04/22
	230
	691
	2571
	268.7

	Ship 3
	21/03/22-11/04/22
	332
	996
	2326
	428.1

	Ship 4
	16/05/22-06/06/22
	342.5
	1027.5
	3070
	334.2

	Ship 5
	30/05/22-27/06/22
	243
	972
	2630
	369.2

	Ship 6
	29/08/22-12/09/22
	283
	566
	1740
	325.4

	Ship 7
	16/04/23-07/05/23
	231
	693
	3180
	218.8

	Ship 8
	17/04/23-08/05/23
	316
	948
	3105
	305

	Ship 9
	24/04/23-15/05/23
	266
	798
	3270
	244.3

	Ship 10
	19/06/23-10/07/23
	315
	945
	3440
	274.6

	Ship 11
	19/06/23-10/07/23
	212
	636
	2360
	269.7



[bookmark: _Toc145683584]Table 4: Baseline Calculations per Ship

[bookmark: _Hlk144644487]In looking at these figures, the weekly average weight of FW across the fleet ranges from between 212 kg to 342,5 kg, and the baselines across the 11 ships range anywhere between 218.8 g per person per day (p.p.p.d) to 428.1 g p.p.p.d. A variable in this calculation that the ships do not have an influence on is the total person count, however, the mechanism of calculating p.p.p.d eliminates this as a direct influencing factor on their baseline. It is interesting to see, that even within one organization, consisting of 11 properties that all operate under the same Standard Operating Procedures, and utilize identical FWMS as a mechanism for measurement, there are differences in the amounts of FW captured, and therefore their baselines. 

Noted, there are slight differences within their daily operation that would have an impact on this number, and they do have different durations per cruise, as previously illustrated in Table 1. To isolate the duration of the cruise as a distinguishing difference, Ship 7, Ship 8 and Ship 9 could be compared as the only 3 ships that are not doing 7-day itineraries, and there is still quite a range shown between the baselines of these three ships. From the 11 ships, 8 of them took three weeks to establish consistent enough data that their baselines could then be set, which might then be taken as the average time needed for measurements to be labeled as stable. On the other hand, Ship 1 and Ship 5 needed four weeks to gain consistency in their measurements, and Ship 6 needed only two weeks to have their baseline established.



[bookmark: _Toc145683450]4.3 Theme: Impact on the Organisation

Once the baseline had been determined, each ship then progressed toward the Reduction Phase, as observed by the researcher. This involves continued measurements of all food being disposed of by the onboard culinary teams. The Hotel Manager and Executive Chef regularly analyze the data that is being uploaded onto the online platform. This analysis facilitates informed decisions being taken within each operation to reduce FW. The platform can also display industry average pricing per food ingredient so that it can report financial gains or losses in direct relation to the actual FW recorded, which can also be extracted alongside actual weigts recorded. 

This section now displays any deviations made from the baseline since each ship implemented their FWMS, until August 15th 2023. All data displayed in Table 5 below has been extracted directly from the FWMS by the researcher. As each ship was initially named in a sequence of their implementation date, it may thus be assumed that this table reflects data in the same order of implementation date.
	[bookmark: _Hlk145599920]
	Date since Reduction Phase commenced:
	Total Weight Waste (kgs)
	Total Waste Value (Euro)
	[bookmark: _Hlk145415191]Amount Change (Weight in kgs)
	[bookmark: _Hlk145510640]Amount Change
(Value in Euro)
	Change versus Baseline Weight %

	Ship 1
	October 2021
	14824.71
	16637.14
	-4217.11
	-6978.99
	-22.23%

	Ship 2
	April 2022
	9584.86
	12373.28
	-4078.08
	-6508.75
	-31.62%

	Ship 3
	April 2022
	9913.24
	12411.11
	-7445.25
	-14725.63
	-45.77%

	Ship 4
	June 2022
	9166.91
	11178.38
	-8250.32
	-11344.99
	-52.36%

	Ship 5
	June 2022
	12890.18
	13951.98
	-658.78
	-491.61
	-5.89%

	Ship 6
	September 2022
	6110.78
	9148.61
	-3694.35
	-6619.34
	-43.51%

	Ship 7
	May 2023
	2942.07
	4713.58
	-575.56
	-1115.58
	-27.68%

	Ship 8
	May 2023
	3691.68
	5779.55
	-2041.41
	-2975.51
	-49.69%

	Ship 9
	May 2023
	4166.49
	5915.85
	-819.36
	-385.05
	-23.70%

	Ship 10
	July 2023
	4139.44
	4083.07
	-321.52
	-550.58
	-20.41%

	Ship 11
	July 2023
	2311.65
	3306.45
	-480.60
	-804.60
	-45.34%

	Total:
	
	79742.01
	99499.02
	-32582.34
	-52500.60
	



[bookmark: _Toc144556347][bookmark: _Toc145683585]Table 5: Deviations Recorded from Baseline  

This table reflects the following data per ship:
· Applicable date per ship since entering the Reduction Phase and deviations are counted from the Baseline
· The total waste amount per ship measured in kg since the FWMS implementation date
· The equivalent average Euro value of this FW measured per ship
· The equivalent kg value per ship of this change from the baseline,+ or -
· The equivalent average Euro value per ship of this change from the baseline, + or –
· The change from baseline displayed as a %
· The total weight (kgs), total euro value of the waste, the amount in kgs deviated from the baseline (+ or -) and the Euro value of this baseline deviation (+ or -)  across the organization.
Ship 1 shows the highest total FW in kgs, as this ship has been measuring FW since its baseline was set in October 2021, and Ship 11 shows the lowest kg amount, as the last to commence the Reduction Phase. The jump in the value of total weight between Ship 6 and Ship 7 realistically reflects the 7 months between their Reduction Phase dates, as well as the non-operational winter layup months between seasons. From 11 ships, all 11 ships show a varying degree of reduced FW from their baseline, which is a positive indication of the FWMS as a tool in FW reduction. Their change from baseline range from the highest recorded reduction of Ship 4 at -52.36%, and the lowest deviation which is Ship 5 at -5.89%. 

[bookmark: _Hlk145586438]It can be seen that since the baseline was determined, the total FW recorded across the fleet is 79742.01kg, which has an industry average Euro value of € 99499.02. Reductions in FW were made from the initial baselines across the fleet of 32582.34kg, which have an equivalent industry average Euro value of  €52500.60.

Here, the financial impact of savings made has been presented, and in the next section 4.4, the cost of the FWMS will be discussed and compared to the projected savings herein, as well as the exploration of whether any impact was made or can be ascertained from the Social and Environmental perspective.

[bookmark: _Toc145683451]4.4 Theme: Benefit-Cost Analysis

To gain further understanding of this implementation impact on the organization from the financial perspective, the cost of implementation compared to the measured savings needs to be considered as a basic insight. As presented in Section 4.3, the Euro amount deviated from the baseline across the organization is calculated at a reduction in FW of €52500.60. The organization has calculated the current total spend of this FWMS across the fleet for the same period as € 46432, which includes both the initial once-off setup costs, as well as the ongoing associated fees of using the FWMS (GRC, 2023). This would then place the current projected overall savings made by the organization with this implementation at € 6068.60.

To calculate what environmental impact has been made relative to the calculated FW reduction displayed in Section 4.3, this FWMS converts this recorded reduction into metric tonnes of CO2 prevented. These calculations performed by the FWMS follow accepted standards set by the United States Environmental Protection Agency (Muth et al. 2019). Important to note that these environmental equivalencies exist to show an average amount of environmental resources that would be wasted if the food being wasted in a given transaction were wasted once per day, for a year, and are not accurate representations of exact resource usage down to the individual food type (EPA, 2020). The MTCO2 equivalent emissions factor of 0.00697 is generated from the US Environmental Protection Agency’s WARM Model (v14)  (US EPA, 2016) and calculates the amount of MTCO2 that would avoided in both the downstream waste management and upstream production and transportation activities for food waste prevented (EPA, 2020).
This calculation is as follows:
Prevented MTCO2 = Prevented food waste total (kgs) x 0.00697
So based on the Amount Change (Weight in kgs) calculated in Section 4.3, the MTCO2 prevented by this organization within this Reduction Period specified is:
 32582.34 (kg) x 0.00697 = 227.1 metric tonnes

This amount of 227.1 metric tonnes of prevented CO2 is calculated based on data captured within this case study and is particular to the organization on which this case study is based. 

[bookmark: _Toc145683452]4.5 Theme: Managers' perspective on Technology as a tool in FW reduction

Hotel Managers and Executive Chefs have been tasked within this organization to lead the FW reduction strategy and implementation of this FWMS in their operation. To explore their perspective of this technology as a tool in food waste reduction and within their operation, their answers to the online questionnaire are summarized here in Table 6, and grouped according to 4 themes.
	Theme 1: Recognizes the need for FW management

	Respondent
	Comment summarized

	1,12,14
	Many influencing factors, but they are possible to manage over time.

	5,6,7,8,12,13,14,15
	Many positive outcomes for the organization and outside of the organization

	9
	A shift is needed in food management

	11,15
	Ethical considerations, not only organizational

	
	

	[bookmark: _Hlk144621915]Theme 2: Awareness of organizational impact over time

	Respondent
	Comment summarized

	3,6,8,10,14,15
	Can see improvement over time

	2
	Helpful for order placing

	1,7,8,13,14
	As data and results are shared, engagement grows

	5
	Time saving in less preparation

	5,6 ,12.14
	Cost saving

	9
	Leader has responsibility in better preparation estimations/different skills are now required

	12
	Awareness of actual numbers is a surprise factor

	
	

	[bookmark: _Hlk144621956]Theme 3: Reflections of adoption amongst the team

	Respondent
	Comment summarized

	1,4,5,6,7,8,12,14
	Shift in mindset and understanding takes time

	[bookmark: _Hlk144634057]2, 3,5,7,8,10,11,13,14
	Good understanding and adoption amongst crew

	4,6,9,12
	Manager needs to check in order to have consistency 

	5
	Long term employees slower in changing habit

	[bookmark: _Hlk144627042]4,6,7,8,9,13
	Manager plays a role in team adoption

	[bookmark: _Hlk144627117]8,9,13,14
	Training and education are crucial for success

	11
	Initial perception of „more work” was overridden once employees were surprised by data

	
	

	[bookmark: _Hlk144621997]Theme 4: Benefits and Challenges with this FWMS implementation

	Respondent
	Benefit
	Challenge

	3,6,7,8,11
	Ease of use, not time consuming
	

	2,3,8
	
	No challenges

	4,7,8,14
	Ability to analyze is helpful, identify patterns of waste
	

	4
	
	Employee time constraints influence consistent data

	4,6
	Device can be tailored to needs (eg: equipment weights)
	

	5,12
	More free time for staff with less food preparation
	

	5
	
	Getting used to data entry and avoiding mistakes in data entry

	6,7,11
	
	Ensuring data is consistent

	6,11
	
	Keeping crew motivated

	8,11,12
	System provides opportunity for new skills development
	

	9,11
	Ability for better menu planning
	

	9
	
	Daily meetings in galley should be held to get full benefit

	10,14
	Goal setting allows targeted approach
	

	11
	Modern approach to learning (webinars)
	

	12
	Saves money
	

	12
	
	Helping employees to understand the why

	14
	
	Additional devices would speed up data input

	13
	Creates a common goal for the team
	

	15
	
	Predicting guest wishes to better manage FW control



[bookmark: _Toc145683586]Table 6: Themed Summary of Manager Perspective

5. [bookmark: _Toc145683453]Analysis, Conclusion, and Recommendations

[bookmark: _Toc145683454]5.1 Analysis 

The Literature Review highlighted the difficulty in quantifying an average baseline of FW that may be applied across the entire hospitality and cruise sector due to the diversity of each operation and the unique elements that dictate personalized operating procedures, such as buffet versus a la carte, luxury versus mid-range, and cruise versus hotel (Eriksson et al., 2019). In the case study findings, the same challenge concerning baseline comparisons from one property to another was demonstrated in practicality when quantifying the baselines in section 4.2. It was evident that though it was 11 ships within the same organization being calculated, with the same operating procedures in place, there was a significant range across the fleet. This same diversity across the sector presents the same challenge when it comes to agreeing on one unified form of measurement (Malefors et al., 2019). For example, a restaurant may measure FW per serving, whereas a cruise line may measure their FW per person per day. Per person per day was the chosen unit of measurement for the cruise line being studied herein, which aligns with how this organization measures other internal costs and also reflects that individuals on these ships eat 3 meals per day, thereby dictating a daily measurement as most practical. 

Referring back to the the findings of Malefors et al. who determined an average FW baseline range at anywhere between 50 and 192g per serving (2019), and considering each ship does normally 3 servings per guest per day, their proposed range would convert to 150g to 576g p.p.p.d. which is comparable to the findings of this case study, and placing this fleet somewhere in the mid-range. Considering this case study operates however within the luxury cruise sector, and also that daily offerings are twice in the form of a buffet and once in the form of a la carte, compared to the findings from within the Literature review it may be said that these baselines from the entire fleet are below-average reported baselines (Papargyropoulou et al., 2016; Wu et al., 2022).  

Circling back to the earlier research discussion in Section 2.4: Technology as a tool, Cane and Parra emphasized that technology, in this case, the FWMS, is dependent upon human involvement (2020). In the analysis of the differing periods per ship for the Baseline period, it was seen that 2 of the ships needed a longer period to set their baselines. This does bring up concerns regarding the validity of this data, however further research would be needed to ascertain the accuracy of either the initial baseline, which may have been overinflated or underinflated, or the accuracy of measurements taken during the Reduction Phase until now. Here it becomes relevant to consider the human factor as an influence. This may have been a reflection of the lesser technological skills of the employees (Strøm-Andersen, 2022), or perhaps the fear of negative consequences as outlined earlier in the Literature Review (Legendre et al., 2023). It may however also reflect upon the different approach from leaders onboard these 2 ships, compared to the rest of the fleet. Perhaps some links were not fully developed in applying the participatory concept, where the limited time of the employees during working hours, existing knowledge or skills compared to needed knowledge and skills may have played a role here in a lag in adoption time, or even manager buy-in was low (Strotmann et al., 2017). The researcher, due to direct involvement in this implementation and having a contextual understanding of the organization, also feels it important to point out that one of these two ships, Ship 1, was the first to have this FWMS implemented. This becomes relevant in that this was the first occasion the employees were tasked with measuring FW onboard their ship. There were no previous existing mechanisms for FW measurement within this organization, which ultimately meant this team was the pilot program for this implementation and was involved in paving the way for smoother processes for the future rollout of the FWMS, perhaps necessitating an extended period in establishing a baseline.

Within the Case Study Findings section, the financial impact across the organization was calculated, illustrated, and tabulated per ship. The deviations from the baselines that were established within the first research objective per ship were used as the basis for this calculation. Overall organizational FW impact between the date of first implementation until August 15 2023 was calculated as a weight reduction of just over 32 tonnes across the fleet. When tabulated per ship, and patterns of data analyzed, it illustrated certain instances where data looked out of the „norm” of the pattern created. Ship 5, in particular, was identified due to its comparatively low deviation from its baseline, as an example whereby there seemed to be data consistency issues, either in the initial baseline calculated or in the measurements taken thereafter during the reduction phase. This apparent discrepancy emphasizes the need for robust data for successful FW management as illustrated within the critical success factors section explored during the Literature Review (Thorsen et al., 2022). This demonstrates the importance of approaching the data from multiple angles, and not solely from measurements accumulated. Returning to the findings of FW being approximately 20% of actual food production in a hospitality organization (Malefors et. al, 2019), this might be a suitable additional measurement for an organisation to apply at the time of the baseline being set, as a cross-check mechanism. 

As also identified within the critical success factors, benefit-cost should be a point of consideration within a FW strategy (Thorsen et al., 2022). The perceived cost of an SOI as a tool in FW reduction was identified as an inhibitor for many hospitality sector organizations to initiate such an implementation, and thus a contributing factor to the existing data gap (Martinez-Sanchez et al., 2015). Yet as is determined in this Case Study Findings, it is wise for an organization to conduct an estimated analysis before negating such an investment, which may well lead to positive financial returns. Other financial impacts as by-products of such an implementation should also be part of the consideration for the organisation, such as the time involved by employees to execute necessary actions, as well as the training needed to operate the device selected, as two such examples (Goossens et al., 2022). However, within the context of this specific FWMS implementation and the ease of operation required, the impact made by these points of consideration was minimal and considered insignificant in terms of financial impact on this organization.

During the case study, a positive benefit-cost analysis was the financial outcome for this organization and its FWMS implementation. When comparing cost relative to projected FW reduction savings, it was calculated that the company had already passed the break-even point of this implementation before 2 years of the implementation had been reached, and FW savings outweighed the cost. It was also noted that a portion of the initial cost included once-off payments which will not be repeated further down the line, which may imply further savings as time progresses. This also indicates that the same percentage of FW reduction, and therefore savings, will unlikely be equivalent from one year to the next, and the organization may well reach an equilibrium of future savings made versus costs involved, once key learning points from the earlier phase of implementation are fully embedded within the standard operating procedures and culture of the organisation. It should not be assumed that savings will continue along the same trajectory, and a tipping point may well be reached whereby costs exceed savings.

In Section 2. 4 it was indeed pointed out that a full benefit-cost assessment is highly complex, and many different formulas exist, that take the 3 pillars (financial, environmental, and social) into account in varying degrees (De Laurentiis et al., 2020), which reiterates the reasoning behind the FW hierarchy that shows FW reduction has the highest potential for impact (Papargyropoulou et al., 2014). It was also stated that SOIs generally focus on the environmental pillar (Klewitz and Hansen, 2014). In the case of this particular SOI implementation, all 3 pillar impacts can potentially be measured by the system. Environmental and Financial impacts have been demonstrated within the Findings section, with both pillars having a positive impact from this implementation. the social pillar was not possible to quantify at this stage for this organization, as mechanisms are not in place to quantify the intangible factors such as employee knowledge, and food donations is not possible at this stage for the organization. This eliminated the tangible data that could potentially be measured and used within the calculation. This element missing from this research could be a basis for further research in the future.

It was also recognized how managers within the operation drive and steer a FW reduction strategy towards success or failure, and the challenges they may face in doing so. In this particular case study, it is the Hotel Manager and Executive Chef onboard each ship that has driven the implementation of technology as a tool within their operations for FW reduction. It appears inevitable for the researcher that a FW reduction tool cannot be categorized as a success or a failure purely on empirical data extracted from the FWMS. From a pragmatic perspective, consideration needs to be given from the manager's perspective in the viability of this technology within their operation, and as a mechanism for FW measurement and reduction. The reflections from the onboard managers can be compared to the points listed as CSF in FW reduction, which was initially discussed in Section 2.3 of the Literature Review, and the full responses can be found in section 7 Appendices.

Communication and collaboration as factors are said to necessitate working together and through storytelling and regular information sharing to change the dialogue around FW, both inside the organization as well as externally (Thorsen et al., 2022). Respondents 11 and 12 noted that the ability to measure and to see actual quantities of FW within the operation brought an unexpected element of surprise which led to further understanding of the need for reducing food waste and that a shift in FW management is needed across the operation. Respondent 13 emphasized that the FWMS helped to ”get our team working together for a common goal”. Respondent 9 also emphasized the need for daily meetings to occur to get full benefit by sharing data and working towards the common goal. From the manager's involvement, it was recognized by multiple respondents that as the manager, they play a critical role in terms of team adoption levels. Respondent 1 shared an interesting observation in the dynamics of teamwork, and stated ”Once the results start to show and data is shared with our employees, they are getting a better understanding and involved deeper into the food waste management and they beguine to monitor each other”.

The next CSF is the need for driving the FW strategy with a focus on motivation and employee engagement, with specific emphasis on engaging employees across all levels, the need for FW champions as drivers, and the identification of the implementation as a reflection of the organization’s mission and vision and being able to align with this (Thorsen et al., 2022). It is interesting to see that Respondents 4,6,7,8,9 and 13 recognized themselves as drivers, due to their position as a manager leading this implementation, but again referring back to Respondent 1’s previous observation regarding employees themselves driving engagement amongst each other once there is an understanding of the why behind the implementation. Respondent 7 recognized the initiative as one that aligns with the organization's sustainability concept, and Respondent 9 offered a broader personal perspective of FW, including „We have lost the concept and honoring food - we waste food.” In considering the participatory approach required here, the challenges of time as a constraint, employee diversity of skills, knowledge, and understanding, the need for cross-communication as well as managers' buy-in and ability to communicate the „why” behind an implementation were identified as possible barriers to engagement (Strotmann et al., 2017) have all been recognized within the respondents inputs as important factors that theoretically exist, yet have been overcome through other influencing factors, which is a positive indicator in the implementation of this FW strategy.

To create robust data, there needs to be a good understanding of FW in general, the solution needs to be adapted according to the needs successes should be highlighted and processes stated and maintained, with a positive financial impact (Thorsen et al., 2022). Respondents 2, 3,5,7,8,10,11,13,14 all shared the opinion that there is generally a very good adoption level of this FWMS amongst the employees, and Respondent 5 added the thought that those employees who were much longer in the company were slightly slower to adopt the habit of measuring all FW before disposal for consistent data, but that this just needed time to form new habits. Respondent 12 did highlight helping employees to understand the why behind this FW strategy was a challenge that managers are faced with, but could be overcome with time. Respondents 10 and 14 admired the goal-setting function as a tool that facilitates informed decision-making, and Respondents 4 and 6 appreciated that the device can be set and personalized with the exact equipment used within their galley operations. Respondent 14 suggested that additional FWMS devices in their operation may aid in better data consistency due to uninterrupted accessibility. Multiple respondents admired the ease of use, and the minimal time needed for data entry from the employees, with Respondents 8, 11, and 12 highlighting the opportunity this FWMS creates in terms of new skills development. This is in direct contrast to the lack of willingness to learn new skills is a possible inhibitor to the adoption of an SOI as previously mentioned in Section 2.4 (Strøm-Andersen, 2022). The cost-saving factor was recognized by respondent 12, and as demonstrated in Section 4.4, there is a positive benefit-cost association of this FW reduction tool within this organization. As also identified in section 4.4, an initial positive benefit-cost analysis should not be considered valid for the duration of the implementation life cycle but should be renewed as time progresses for a more accurate understanding of the involved costs versus savings made.

The benefits and challenges as seen from the Managers’ perspective with the implementation of this SOI as a tool in FW reduction have been summarised in Table 6 under Theme 4. Ease of use, ability to measure, analyze, and set goals for informed decision making, time-saving for employees, and the news skills development opportunity are recognized as benefits from the implementation. The challenges listed were mostly related to ensuring consistency of measurements and data capture, whether due to lack of motivation, time, or understanding, and their challenge as managers to overcome those barriers. This possibility of inconsistent data capture was addressed as a concern in Section 4.3, where the impact was visible when comparing data across the fleet and identifying deviations from identified patterns within the data, which likely were due to inconsistent data input. This challenge that has been voiced here by the managers is a concern that needs continuous checking and feedback systems in place to minimize the risk of this, as illustrated in the Participatory Approach (Strotmann et al., 2017). The necessity of frequent training, regular meetings, and continuous analysis was brought forward by the managers in this questionnaire as a mechanism to overcome this challenge. It is also noted that 3 Respondents emphasized that from their perspective they did not face challenges with this system integration. 

[bookmark: _Toc145683455]5.2 Conclusion

An immense gap in FW data exists across the globe. This gap inhibits sufficient progress being made towards the achievement of SDGs 2 and 12. Yet somehow, the sectors that stand best situated to positively impact these goals, such as the hospitality and cruise sectors, seemingly continue to operate as is: not having the needed data existing to perhaps inspire their own FW strategy, and thereby not being able to contribute the much-needed data to inspire others to follow suit. This research has aimed to explore the implementation of food waste management technology in the Cruise sector and its impact on sustainability and the organization, to contribute empirical data to this gap, and to potentially inspire other organizations within the sector to explore their own FW strategy.

This research brings forward a case study of an organization, operating in the luxury river cruise segment, that conducted a staggered rollout of an SOI FWMS across their fleet of 11 ships over an extended period. To answer the question of to which extent a FWMS can impact an organization and its FW, the data over this organization’s journey has been captured and presented here within the Case Study Findings of this research. This case study provided empirical primary data in the form of baselines per ship, and the resulting deviations from these baselines over time as informed decisions were facilitated by measurements and the resulting data analysis. These deviations have been translated into impacts on the organization from a financial perspective, as well as any resulting environmental impacts. 

In answering the question of to which extent can a food waste management system impact an organization, as was identified, technology cannot be evaluated as a tool in food waste reduction in isolation, the human factor does need to be considered, as the driver and operator of the SOI as a tool. That being said, within the context of this case study and this particular organization, FW reductions and monetary savings were made across all eleven ships of the fleet. Overall FW savings of the organization were demonstrated to exceed the costs of the FWMS. The FW reductions were expressed as an equivalent emissions factor, showing the positive impact that FW reduction has on the environment. The social impact could unfortunately not be demonstrated within this case study but is suggested as a worthy topic for future research. 

As to the points of consideration for a manager driving this implementation, employee adoption of the SOI was recognized as critical for a successful FW reduction, and barriers to this adoption from the employee perspective should be assessed and mitigated where possible. Successful employee adoption and engagement lead to robust data, which is a necessity for continued success in a FW reduction strategy and provides a basis for informed decisions to be taken by the managers leading this implementation. Managers can enhance engagement levels amongst their employees with regular and clear communications and collaboration, facilitating an increased understanding of the topic of FW and the why behind this implementation. These thoughts and experiences were mirrored within the questionnaire responses by the onboard managers of this case study, and overall the perceived benefits outweighed the challenges faced by this organization.
In full understanding each operation is unique in this sector, yet still with the aim that this research may provide the necessary insights, tips, or motivation for any other organization to „jump onboard” and work towards the common goal of targeting SDGs 2 and 12.

5.3 [bookmark: _Toc145683456]Recommendations

The process of this research has produced several learning points for the researcher, which may prove useful not only for the organization itself but also for other organizations that are considering such an implementation. These recommendations are as follows:
1.) Baseline periods: as the foundation of the Reduction phase and all measurements made thereafter, emphasis must be placed here to ensure solid employee adoption over a reasonable period to facilitate consistent data capture. The time devoted to this stage is a critical criterion in providing robust data
2.) Measurement units: Once it has been clarified for the organization in question which unit of measurement best suits the individual operation, consider adding a further cross-comparison before committing to the established baseline. As an example from this case study, p.p.p.d. makes the most sense to this organization as a measurement unit. It would have added further certainty to the baselines if they were checked against an average waste level of 20% of total food spend or food production.
3.) The organization should consider conducting more regular benefit-cost analyses to assess whether its FW strategy is still showing a positive financial impact over an extended period.
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Q1
What is your understanding of food waste within your workplace?

Efforts to reduce food waste involve better supply chain management, as closer vendor locations, good quality of deliverd items, improved storage methods, consumer education, re-using intact left-overs and also could be a great initiatives to repurpose or redistribute surplus food to those in need.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard? Perceiving food waste involves recognizing in the first place its impact on the environment, society, and economy. It's essential to view food as a valuable resource and consider the ethical implications of wasting it. By understanding the reasons behind food waste and adopting mindful consumption habits, we, as company, can contribute to reducing waste, conserving resources, and promoting sustainability. Leanpath it's already a great tool that we have.

Q3
List any beneficial features of this tool from your perspective
-	leanpath
-	calibrating economy
-	Compost Material
-	Energy Generation

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine
Cost saving Mindful awareness
Environmental awareness Comunity impact

Q5
What challenges, if any, are you facing in driving this initiative within your operation?
We cannot predict the consumptions and needs of our guest and crew and sometimes, we overproduce.
Respondent #14
Collector:	Web Link 1 (Web Link)
Started:	Friday, August 18, 2023 11:58:28 AM
Last Modified:	Friday, August 18, 2023 2:03:16 PM
Time Spent:	02:04:48

Q1
What is your understanding of food waste within your workplace?

Food waste represents the bio-degradable food items that are discarded for various reasons, may it be due to:
-	overproduction: this aspect can easily be calculated based on total number of guests and crew onboard, although in order to respect the menu choices, the quantity of food prepared will always have to be higher than the expectancy of sold final products.
-	expiration: this factor is determinant in regards with certain products with a rapid expiration date, like fruits and vegetables, and the only way to avoid these items to reach their expiration date is with a thorough analysis of the orders based on our menus, and the ability to swap one ingredient with another but in the same time, also keep the same structure of the dish.
-	trimmings: cannot be avoided completely except with precision when peeling, chopping, etc. By-products such as bones, shells, and other inedible products will always have a great impact on the food waste and the only way to find a solution to reduce this waste is by measuring it all and analysing the data.
-	presentation/promotion: not popular enough for our guests' standards, that eventually comes down to people's basic senses: visual, aspect, taste.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?
The food waste management system, in this case "Leanpath", that was implemented in our operation, has had a strong impact, first of all in recording all data through multiple transactions, and afterwards analysing the data in order to come up with viable solutions to reduce food waste.

Q3
List any beneficial features of this tool from your perspective
Data analysis is the best feature of this tool. Having the option to analyse all transactions in terms of usage, reasoning for food waste, types of food, etc. has given us a clear overview of the whole operation in terms of discarded food.
Among the features that we can benefit in order to reduce food waste are the various goals and alerts that we can set, by
analysing previous data and plan ahead to decrease the amount of waste and in the same time along with this, reduce the food cost.


Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

The functionality of the system was challenging at first, but once the device was set-up with all the different types of food containers, having to use it every day has become instinctual to the Galley team. The device also keeps track of the transactions and this helps the management to keep a track in terms of usage of the device. The most important task for the team is to record all discarded food and only in this way, the goal of reducing waste can be accurate and impactful.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

Depending on the size of the ship and galley, maybe a second device in the Galley or even a thirds device in the bar pantry, could be useful to facilitate the usage and avoid waiting or walking around with the food waste to scale before throwing.
Internet connection can affect the timing of the results.
The conditions in the galley are not proper to keep this electrical equipment, so it would be useful to have a protective cover and a designated space specifically for this device.























Respondent #13
Collector:	Web Link 1 (Web Link)
Started:	Friday, August 18, 2023 3:31:29 PM
Last Modified:	Friday, August 18, 2023 3:48:15 PM
Time Spent:	00:16:45

Q1
What is your understanding of food waste within your workplace?
My understanding of food waste is food that has been served but not all eaten (overproduced) , spoiled food, or peels and rinds considered inedible.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

Our food waste management system, Leanpath, gives us a better understanding of our food waste and it helps reduce the negative impacts of the environment
The daily recorded data of all vessels, we analyze, and see where we can / should adjust.

Q3
List any beneficial features of this tool from your perspective

It helps our company run more efficiently, avoid penalties, save money, remain ethical, and get our team working together for a common goal.

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

During the culinary operation, the team keeps a close eye on any food waste, all waste is placed on the Leanpath scale and recorded. Its a very strait forward procedure, easy to understand and with the executive Chefs guidance and training for new crew members a great tool to have onboard.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

I believe its important we keep sharing the date with each other, keep discussions going and keep our main goal; reduce pollution, conserve resources, and prevent damage to ecosystems in mind.



[bookmark: _Hlk145682184]Respondent #12
Collector:	Web Link 1 (Web Link)
Started:	Saturday, August 19, 2023 7:51:07 PM
Last Modified:	Saturday, August 19, 2023 8:01:10 PM
Time Spent:	00:10:03

Q1
What is your understanding of food waste within your workplace?

I take this as something what can not be avoided but in the same time one big responsibility and so valuable thing which can help us to learn all about food and how to treat nature.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

I think is good tool to have it. To wake up all of us and we must be aware on daily bases how much food we produce and how much we throw.

Q3
List any beneficial features of this tool from your perspective

To save of course money and time to produce food and also how to re use some products until is really needed to be throw it away.

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

SOme crewmembers accept this tool on great way, some of them-not big number took this as nothing special and more work and some of them still learning.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

The biggest challenge is to make people to understand why we are doing this and to force them to use leanpath accurate.



[bookmark: _Hlk145682318]Respondent #11
Collector:	Web Link 1 (Web Link)
Started:	Tuesday, August 22, 2023 1:29:36 PM
Last Modified:	Tuesday, August 22, 2023 6:32:15 PM
Time Spent:	05:02:38

Q1
What is your understanding of food waste within your workplace?

Food waste management system or waste disposal within company. It is process how to use to dispose of, reduce, reuse, and prevent waste. It is also an approach where company implement comprehensive strategies to efficiently manage wastes from their origin until their final disposal.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

When the project of the food waste management(LeanPath) has come within company, I knew that this decision of the way the waste is disposed of or recycled in a safe, ethical, and responsible manner, it helps reduce the negative impacts of the environment and improve financial site as well. Definitively operation on board had to become more effective to have positive outcome of handling food waste on board.

Q3
List any beneficial features of this tool from your perspective

LeanPath
-	User friendly
-	LeanPath team very supportive
-	Seeing efficiency of the team
-	financial problem: Menu prices were growing at a slower rate than wholesale food prices.
-Monitoring food order
-See Environmental impact of our company
-	Educational impact in the team
-Webinars and update of new way and approach to handle food waste.


Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

Presenting LeanPath as tool to handle wood waste was taken as extra work by team. Their perceive in negative way was, because of not knowing anything about it. After presenting all features of this tool and specially friendly user approach, team accepted it. Biggest change of the team behavior happened after pulling first data creating by the team. They were amazed how much food waste we create and what impact he have on environment and financial site as well.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

Challenges:
Consistency from the team and management. Motivation
Informing the team
Stereotype Under staffed Procrastination


























[bookmark: _Hlk145682417]Respondent #10
Collector:	Web Link 1 (Web Link)
Started:	Wednesday, August 23, 2023 11:19:35 AM
Last Modified:	Wednesday, August 23, 2023 11:34:03 AM
Time Spent:	00:14:28

Q1
What is your understanding of food waste within your workplace?

Optimizing supply chain management, predict demand and reduce food spoilage

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

Reduce the waste and recycle

Q3
List any beneficial features of this tool from your perspective

Tracking and setting goals

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

Adopted very well and easy

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

Changes in guests'preferences and habits.







[bookmark: _Hlk145682585]Respondent #9
Collector:	Web Link 1 (Web Link)
Started:	Wednesday, August 23, 2023 11:08:02 AM
Last Modified:	Wednesday, August 23, 2023 11:53:07 AM
Time Spent:	00:45:04

Q1
What is your understanding of food waste within your workplace?

Food consumption has increased drastically in recent years, while at the same time we have increased food waste. We have lost the concept and honoring food - we waste food.
And this can best be seen in our work, where we provide All Inclusive for our guests and, so to speak, for our employees, and in this case the entire market should change and the company should realize that not everything is about food.
We have stopped valuing the basic values of travel (that is, getting to know the world, having experiences), and in our case, guests and employees compare a satisfied vacation and employment with the level and quantity of food provided. People should go back to eating normally. The only change in the smaller production of food waste is when people return to the basic principles of eating.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

The chef should have a better overview of the quantity of prepared food, and people should also be aware that they should only take as much food as they can eat.

Q3
List any beneficial features of this tool from your perspective
-	the order of goods should correspond to the occupancy of the ship
-	have more control over the quantity of prepared food
-	the restaurant team must also participate so that there are as few special orders from the guests as possible and that the guests are familiar with the offered food, which is listed on the menu.
-	cook seasonal food and food that people like and thus avoid unnecessary waste.
-	change people's thinking about eating
-	promote less food in the media and promote healthy diet and exercise more.

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

I made orders based on the occupancy of the ship. In case of shortage, I would buy locally.
-	Warehouses had to be 20% empty on the day of delivery of new goods.
-	Cook people - employees their favorite food.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

Poor staff control by chefs in the amount of prepared food.
-	daily meetings are not held on the essential points of food preparation for the following day.































Respondent #8
Collector:	Web Link 1 (Web Link)
Started:	Wednesday, August 23, 2023 11:05:13 AM
Last Modified:	Wednesday, August 23, 2023 11:54:08 AM
Time Spent:	00:48:55

Q1
What is your understanding of food waste within your workplace?

In my understanding, Food waste in working place refer to the unnecessary disposal of food that is still edible. It arises from various sources including overproduction, improper storage or handling, expiration or leftover. Food waste in the working place can have negative environmental, social and economic impact.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

The implementation of a food waste management system in our operation seems to be a positive step towards reducing food waste and promoting sustainability. Crew training and awareness programs can play a crucial role in encouraging responsible food consumption and food reduction. educating stuff members about the importance of minimizing waste and providing with tips and guidelines for smart portioning and handling, can lead to substantial improvements.

Q3
List any beneficial features of this tool from your perspective

Calendar integration - provide easy access to the current date, making efficient for scheduling and planning accordingly.
Time saving - by displaying the current date at the glance, the tool helps user quickly reference important dates and deadlines, reducing the time spent searching for this information.
Organization - assist in staying organized by providing a clear and dated view of the date, enabling users to prioritize tasks
accordingly.
Reminders - this tool can potential include a reminder function to help user remember important dates.
Accessibility - can be accessed from anywhere with an internet connection, allowing users to view the current date regardless of their location.


Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

The team has successfully integrated into their daily routine. Initially there were some challenges in adapting to the new tool but with proper training and support the team quickly become comfortable using it.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

No challenges needs to be mentioned. Now, we all are getting comfortable to use it.
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Last Modified:	Wednesday, August 23, 2023 12:09:22 PM
Time Spent:	00:18:39

Q1
What is your understanding of food waste within your workplace?

As a company who aim for sustainability, food waste must always be on radar.
Food waste is hot topic when it comes to saving costs,reducing waste,pollution and our contribution towards environment. That is why we as managers are even more responsible to ensure food waste is reduced,controlled and importance of it is understood.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

Rolling out every new project has its ups and downs.
Once onboard team got used to it, and realize effectiveness and power of that tool, implementation of this technology will bring benefits.

Q3
List any beneficial features of this tool from your perspective

Measurements of Quantity of food waste - to have clear overview. Goal settings with time frame.
User friendly interface.

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

Reminder for every new implementation is needed.As soon this becomes routine, process is much easier.
Team adopted by now this new technology as a part of our daily operations and it shows its benefits already.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

There is still food goes away not measured. To get clear picture of food waste and its impact we should be more thorough in identifying waste and correct measuring.
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Q1
What is your understanding of food waste within your workplace?

Food waste is a global issue, but local and individual actions are a big contributor.Companies can provide their employees the tools and advice they need as to how to reduce their own waste. Avoid overproduction, safe the money, time management and smart use of the product.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

Great tool to control your food waste within the company and see impact of that act on environment, and financial site as well.

Q3
List any beneficial features of this tool from your perspective

Leanpath company is very actives to assisting find the way to reduce as efficiently as possible our food waste. Easy to use for everybody.
The great is also that the Leanpath give opportunity everyone to tailored list of equipment you have in your operation.

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

First you need to explained to the team what is all about. They need to understand how important is to reduce food waste. After my experiences on all of our ships is in place on daily routine and on daily usage. Is easy to use and scale.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

Reminder of set up the new Goals. Consistency of transaction recording. Motivation for the crew members.
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Q1
What is your understanding of food waste within your workplace?

It is important to reduce food waste as this way we have numerous benefits in various fields like decreasing production of the goods - raw material (better impact on environment), saving costs and having better overview of consumption.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

It is still a process, we all still need to learn and adapt.

Q3
List any beneficial features of this tool from your perspective

Financial
Organizational - more free time for people as less food has to be prepared Environmental

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

Team is doing well however "older" team members still need to get used to scale everything before throwing it away as old habits are disappearing bit slower.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

Getting a habit of scaling everything before disposing and choosing the right category
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Q1
What is your understanding of food waste within your workplace?

Food waste would be a very thing that end in the garbage bin under a few conditions:
-It could have been used for human or animal consumption
-careless use of food products
-overproduction
-spoiled or expired items
-	items prepared and reached the time limit of been displayed
Items not to be considered as food waste could be:
-peelings of vegetables like onions and potato skin
-	leftover food from plates from the guests
-	Ingredients from cooking stocks and sauces like bones and the vegetables if not useable for anything
-used oil from the deep fryer

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

It is a help in identifying items which are ending in the garbage a lot, but also finding from time to time things which are not normal to see, like a big cut of beef or a big amount of cake. it can help investigate for the reason of this waste.With proper planning and analysing it can be a great tool in reducing waste. But it take also effort to get into the habit of doing all this.

Q3
List any beneficial features of this tool from your perspective

-	seeing which items are the most thrown in the garbage
-amounts of waste
-	reasons of wasted items
-	time and amount of transactions, you can observe a pattern when the most waste is produced or on detain days of the week/cruise
-	online possibility of monitoring and support
-easy usage with containers and the felxibility to add, adjust or remove items
-	it can be tailors to specific hospitality environments

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

First reaction is “ more things to do or it is complicated” It takes a couple of days/weeks with constant reminding them to use the leanpath on a daily base. Personally I mention it daily and I ask if for example the dishwasher measure the things before they trough it away. It is not complicated, it is just that it needs to get into the habit, but also some crew just try ignore it.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

Most crew use it without any problems and on a regular basis. Only challenge is when the galley is very busy after loading or under staffed and then to catch all items. It happens that we miss some or it ended up in the garbage when the Chef or Sous chef were not present. Late after dinner or after a late snack, people are tired and just want to finish fast.In Global it is simple as soon as you use it regularly.
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Q1
What is your understanding of food waste within your workplace?

Food that has been prepared for consumption but not consumed. Not stored properly and he become spoiled before consumption.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

Yes, we can see already improvements

Q3
List any beneficial features of this tool from your perspective

It is easy to use does not take any extra time

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

It is now part of their routine and in their mentality

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

No challenges
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Q1
What is your understanding of food waste within your workplace?

Saving budged, and lover our food cost.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

I am always trying to keep my eye on amount of chefs vegetables preparation.

Q3
List any beneficial features of this tool from your perspective

It can help us, especially for every next vegetable order

Q4
Describe your experience of the team adopting/integrating this tool into their daily routine

My team understand the point of linpath and they are following.

Q5
What challenges, if any, are you facing in driving this initiative within your operation?

No challenges.
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Q1
What is your understanding of food waste within your workplace?

Food waste is unavoidable element of our operation, due to the multiple elements and factors affecting the food products, such as time, temperature and the properties of specific items and the longevities of food "ready to eat"..However, this doesn't mean that can not be managed, observed, analyzed and balanced to the levels acceptable for the given operation and standards.

Q2
How do you perceive the implementation of this food waste management system in your operation and its impact on food waste onboard?

Implementations of practices and procedures are requiring a "Mind Set Switch" from the employees point of view. Creating the habits of tracing the production food waste is other strong key element of this program and needs to be monitored very closely. In combination of balanced and not over producing food in advance.
Once the results start to show and data is sheared with our employees, they are getting better understanding and involved deeper in to the food waste management and they beguine to monitor itch other.

Q3
List any beneficial features of this tool from your perspective
 
Respondent skipped this question
 
Q4
Describe your experience of the team adopting/integrating this tool into their daily routine
 
Respondent skipped this question
 
Q5
What challenges, if any, are you facing in driving this initiative within your operation?
 
Respondent skipped this question
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