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Abstract


The challenge of food waste poses significant economic, environmental, and ethical concerns worldwide, with the hospitality sector being particularly affected. This study explores food waste prevention and management practices in five-star hotels in Serbia, focusing on the knowledge, attitudes, and resourcefulness of head chefs as key actors in implementing sustainable solutions. A qualitative exploratory design was applied, combining semi-structured interviews with eight head chefs and hotel managers, in-kitchen field observations, and food waste audits conducted in eight luxury hotels in Belgrade. The food waste hierarchy framework was used to assess how head chefs understand and act upon food waste issues. Findings reveal that while food waste policies vary across hotels, head chefs demonstrate varying levels of awareness and resourcefulness, often shaped by corporate policies, training, and personal experience. Despite limitations in policy enforcement, many head chefs apply practical strategies such as FIFO stock rotation, local sourcing, and creative reuse of ingredients. This study advances the theoretical understanding of food waste management in hospitality by linking practice theory with culinary knowledge and corporate influence. It also provides practical implications for training, policy development, and sustainable hospitality operations in transitional economies.
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1. Introduction


Food waste has become a critical issue globally, raising concerns across environmental, economic, and ethical dimensions. Within the hospitality industry, particularly in food service operations, food waste contributes significantly to global food loss, impacting sustainability efforts and the achievement of the United Nations Sustainable Development Goals (SDGs) [1,2,3]. While growing attention has been paid to food waste reduction in high-income countries [4,5], there remains a limited understanding of how such practices are implemented in transitional and developing economies [6,7,8,9], particularly within luxury hospitality settings [10,11]. In transitional economies such as Serbia, the challenges of minimization of kitchen waste in the hospitality sector are exacerbated by limited institutional support, insufficient infrastructure for waste separation and recycling, and a lack of formalized sustainability standards within hotel operations [12]. While some large international hotel chains implement corporate sustainability protocols, many locally owned or self-managed hotels rely heavily on informal practices, individual staff decisions, and ad hoc managerial initiatives. In such contexts, food waste is frequently disposed of in landfills—the least desirable option on the food waste hierarchy—due to inadequate systems for composting, redistribution, or reuse [13,14]. Moreover, despite growing awareness of sustainability among consumers and hotel operators, concrete actions often lag behind due to budget constraints, lack of training, and fragmented policy implementation [15,16,17]. These gaps are particularly evident in kitchen environments, where head chefs (hereafter referred to as ‘chefs’) play a central but underexamined role in determining how food is stored, prepared, and repurposed [18,19,20].



Food waste in Serbia presents not only an environmental burden but also a growing economic challenge for the hospitality sector. It is estimated that the country generates around two million tons of organic waste annually, straining landfill capacity and contributing to over 300 landfill fires each year, with substantial costs to both the environment and the economy. According to the United Nations Environment Programme, Serbia discards approximately 83 kg of food per person annually, which is above the global average [21]. Hotels and restaurants are responsible for an estimated 40,000 tons of food waste per year, the vast majority of which ends up in landfills, releasing greenhouse gas emissions comparable to those of 7000 motor vehicles. Despite this, only about 13% of hospitality businesses engage with authorized operators for waste handling, reflecting both limited awareness and weak economic incentives [21,22]. Recent research emphasizes that such inefficiencies undermine the financial stability of hotels and restaurants, making food waste not only a sustainability issue but also a factor that directly affects profitability and resilience [23]. At the same time, pilot initiatives such as the UNDP-supported “Food Shifters” project in Belgrade have shown that better food waste collection and processing can yield dual benefits: reducing emissions and avoiding unnecessary operational costs for hotels [24]. The European Environment Agency has similarly stressed that Serbia must scale up prevention efforts, moving beyond isolated projects toward systemic integration of waste audits, redistribution, and circular economy practices [22]. Taken together, these findings confirm that food waste in Serbian hotels is both an ecological liability and a measurable economic loss, underscoring the need for future studies to link chef-led preventive strategies with concrete financial assessments.



Over the last five years, Serbia has seen a gradual move from ad hoc, kitchen-level practices toward more structured, prevention-oriented approaches in hotels, particularly in Belgrade’s upscale segment. City- and national-level pilots (e.g., Food Shifters in Belgrade from 2019) and UNDP-supported circular economy projects have raised visibility, built basic infrastructure, and tested collection/processing models with hospitality partners. These initiatives documented measurable capture of food waste streams and CO2 avoidance, while calling for clearer regulation and scale-up [24,25]. At the same time, sector snapshots indicate sizable commercial food waste in urban Serbia and estimate tens of thousands of tons annually from hotels and restaurants, underscoring cost and climate implications that are increasingly salient to hotel managers and chefs [21,26,27]. Hotel-focused studies that include Serbian samples report a widening baseline of preventive measures (inventory control, more frequent purchasing, portioning discipline) and selective reuse/donation but also note that chain-affiliated hotels tend to codify policies and monitoring, whereas self-managed hotels rely more on informal, chef-driven solutions motivated primarily by cost control [28]. Given recent pilots and policy attention, the near term is likely to bring incremental formalization rather than a sudden shift: broader roll-out of staff training and SOPs, tighter procurement/portioning (especially for buffet service), simple digital tracking of waste “hotspots,” and selective partnerships for redistribution or treatment (oil recycling, compost/AD) where infrastructure exists [25]. Economic analyses from Serbia suggest managers already perceive food waste as a profitability issue, which should reinforce uptake of low-cost prevention and measurement routines; however, comprehensive, comparable cost data at hotel level are still limited [23]. Overall, evidence points to chefs’ growing agency as operational change-agents—most pronounced when backed by corporate standards in chain properties and supported by city/national initiatives that reduce liability and logistics barriers. In a wider international perspective, food waste management in hospitality shows both convergence and divergence within the Serbian context. Across Europe, hotels consistently report buffet service and plate waste as the leading sources of avoidable losses, particularly at breakfast, where overproduction and portion size strongly influence guest behavior [29,30]. Empirical studies in the Nordic countries quantified that buffets generate disproportionately higher waste volumes than à la carte service, a challenge also observed in Serbian luxury hotels [31,32]. In the United Kingdom, initiatives supported by the Waste and Resources Action Programme (WRAP) and the Hospitality and Food Service Agreement have institutionalized waste measurement and monitoring, demonstrating both financial and environmental savings from prevention [33]. Beyond Europe, hotel-sector research in Malaysia and Taiwan identifies similar hotspots—buffet overproduction and side-dish/plate waste—and calls for a stronger role for managers and chefs in adopting corporate procedures and guest-oriented interventions [2,34]. These comparative findings underline that while Serbian chefs operate under transitional economy constraints (limited infrastructure, less regulatory clarity), the challenges they face and the preventive strategies they employ are broadly consistent with global hospitality trends.



While the existing literature acknowledges a range of contributing factors to food waste in hospitality—such as overproduction, poor storage, excessive portion sizes, and misaligned consumer expectations—there remains a significant research gap regarding the human dimension of food waste management [35,36]. Much of the existing research focuses on managerial policies, consumer behavior, or technological interventions, while overlooking the practical and everyday actions of kitchen staff who directly influence food handling and disposal [19,37,38]. In particular, chefs—especially those in senior roles—serve as key decision-makers in menu design, inventory control, preparation methods, and food reuse strategies. Their tacit knowledge, culinary creativity, and operational judgment play a critical role in determining whether food is utilized efficiently or wasted [18,39]. Despite this central role, the extent to which chefs are aware of, trained for, or empowered to engage in food waste reduction remains poorly understood, particularly in luxury hotel contexts within transitional economies [19,39,40]. Furthermore, few studies have applied structured frameworks like the food waste hierarchy to evaluate how chefs’ behaviors align with best sustainability practices [10,41,42]. This lack of focus on chef-led practices represents a major oversight in current research and limits our understanding of how professional kitchens function as both sites of waste generation and potential hubs for sustainable transformation.



Although food waste has been addressed through broader studies on tourism sustainability [23,43], waste infrastructure [44], or consumer behavior, research focusing specifically on the practices, experiences, and decision-making of culinary professionals remains scarce [45,46]. The hospitality sector in Serbia, characterized by a mix of self-managed and chain-affiliated hotels, presents a valuable context to explore how food waste is addressed at both policy and operational levels. To address these research gaps, this study investigates food waste prevention and management practices in five-star hotels in Serbia by focusing on the knowledge, awareness, and resourcefulness of head chefs—key but underexplored actors in the hospitality value chain. Drawing on the food waste hierarchy [47] as a guiding theoretical framework, the research employs a qualitative approach, combining structured interviews with top management and head chefs, as well as in-kitchen observations and food waste audits. This design enables an in-depth understanding of how food waste is conceptualized, prevented, and handled at multiple operational levels. The study specifically examines the extent to which chef-led practices align with sustainability principles, how corporate policies enable or constrain waste-reduction behaviors, and how knowledge and training influence resourcefulness in food preparation. By situating the investigation within a transitional economy and a luxury hospitality context, the study offers novel insights into how sustainable food waste practices can be implemented beyond the often-studied Western, high-income settings. To guide the investigation, the research is structured around the following questions: (1) what knowledge do chefs in five-star hotels possess regarding food waste reduction and management? (2) how do chefs apply resourceful practices in their daily operations to minimize food waste? (3) what role do corporate policies, training, and organizational culture play in shaping food waste-related behaviors in hotel kitchens? Through these questions, the study aims to contribute both theoretically and practically to the evolving discourse on sustainable hospitality management. Although exploratory in nature, these research questions were informed by prior literature and therefore imply several working assumptions. First, it was expected that preventive practices (e.g., portioning, inventory control, FIFO rotation) would dominate over redistribution or recovery approaches, reflecting the limited infrastructure and regulatory frameworks in Serbia. Second, we anticipated that chain-affiliated hotels would exhibit more formalized policies and monitoring practices compared to self-managed establishments, which were expected to rely more heavily on informal, chef-driven solutions. Third, it was assumed that while chefs possess strong operational knowledge, the influence of corporate policies, training opportunities, and organizational culture would condition the extent to which this knowledge is consistently applied in daily practice. These working hypotheses justified the use of semi-structured interviews as the primary method, since they allowed for an in-depth exploration of chefs’ perspectives and experiences, while also providing a flexible framework for identifying practices and challenges that may not yet be captured in the existing literature.




2. Literature Review


2.1. Food Waste Management and Waste Hierarchy Model


The primary drivers of food waste include overproduction, consumer behavior, food safety regulations, staff (dis)engagement, and economic factors. Overproduction poses a particular challenge, as chefs frequently prepare more meals than are actually required. Moreover, supply chain inefficiencies—including inadequate logistics, transportation issues, and insufficient storage facilities—can result in food spoilage before reaching end consumers. Consumer behavior likewise plays a crucial role in food waste generation. Inadequate meal planning, impulsive buying, and misjudgments about portion requirements can result in surplus food being discarded. Oversized portions served at home and in restaurants further increase the likelihood of uneaten food and non-consumed leftovers. Consumers’ limited knowledge about correct food storage, reuse of leftovers, and understanding of food labels often increases food waste. In addition, strict food safety regulations can cause the rejection of edible food that does not conform to requirements concerning appearance, size, labeling, or packaging integrity [12,39,41,45,48].



According to the European Commission [49], the waste hierarchy ranks management strategies from most to least desirable: prevention, reuse, recycling, recovery, and disposal. Numerous organizations, scholars, and practitioners have drawn on this framework to promote waste prevention and guide sustainable waste management practices. (e.g., [47,50,51,52,53,54,55,56]). The model incorporates several core principles that converge around five main tiers: prevention/reduction (avoiding surplus and loss at the source), reuse (redirecting surplus edible food to human consumption), recycling (such as converting food waste into animal feed or compost), recovery (energy production), and disposal (landfill or incineration). Prevention and reduction are viewed as the most preferable and impactful strategies as they minimize food loss at its origin while ensuring the optimal use of resources [42,47,50,51,52,53,54,55,56]. Research findings [41,42,53] highlight the effectiveness of the model, showing that its implementation can contribute to reducing food waste throughout the hotel food distribution and operational chain.




2.2. Food Waste Management in Food Service Operations


Past studies have documented various sustainable initiatives and good practices in food waste management within responsible food service operations. These are summarized in Table 1, which presents a foundational framework of prevention and management strategies tailored to the hospitality sector and mapped across the food supply and consumption chain [1,51,52]. It highlights the distinction between upstream preventive actions—such as menu planning, accurate demand forecasting, and smart procurement—and downstream reactive strategies like donation, reuse, and composting [39,41,53,54,55,56,57,58]. The classification underscores that while many hotels implement waste management practices, the emphasis often remains on managing waste after it has been generated rather than preventing its occurrence [59,60,61,62,63,64]. This reactive orientation is particularly problematic in luxury hotel settings, where high service standards can lead to overproduction and excessive waste. By using this classification as a conceptual lens, our study critically examines how chefs in Belgrade’s five-star hotels operationalize these practices in their kitchens. It also allows us to assess the extent to which their actions align with sustainability priorities, such as those outlined in the food waste hierarchy. This structured framework is essential for understanding both the behavioral and institutional dynamics influencing food waste outcomes in hospitality. Previous studies highlighted that food waste management varies significantly across food categories. Perishable products such as fruits, vegetables, and dairy are especially vulnerable to spoilage during storage and preparation, requiring strict monitoring of temperature and expiry dates [47,65]. Meat and fish, while less frequently wasted, generate disproportionately high financial and environmental costs when discarded, which underscores the importance of careful portion control and procurement [66,67]. Baked goods and side dishes, particularly in buffet contexts, have been identified as common contributors to plate waste due to portion size and consumer behavior [67]. These findings suggest that effective food waste management must be tailored not only to organizational practices but also to the specific characteristics of different food types.




2.3. Food Waste Management Practices


Table 1 demonstrates that while numerous strategies are available across the FWH spectrum, not all practices carry equal weight or frequency of adoption. Preventive strategies—including menu planning, procurement discipline, and inventory rotation—dominate the literature as both the most cost-effective and the most universally applied [39,41,51,52]. These practices reduce waste at its source, aligning with the top tier of the hierarchy. Redistribution practices, such as offering doggy bags, staff meals, or food donations, serve dual purposes: minimizing waste and fulfilling social responsibility [53,59,60,61]. They are particularly relevant in transitional economies, where social needs intersect with sustainability goals. However, adoption is inconsistent due to liability concerns, lack of formal redistribution channels, and stigma associated with offering leftovers. Recycling and recovery measures, including composting, oil recycling, and animal feed conversion, appear less frequently and often in ad hoc forms [68,69,70]. Their limited adoption is tied to infrastructure availability and the absence of standardized monitoring systems. The synthesis provided in Table 1 also illustrates the contrast between chain-affiliated and self-managed hotels. Chain hotels, influenced by corporate sustainability agendas, tend to adopt a wider spectrum of practices, including data collection and formalized policies [52,70]. In contrast, self-managed hotels often rely on informal, staff-driven measures, such as reusing food cuttings or repurposing nearly expired ingredients into staff meals, which can be effective but lack scalability and institutional support [39,51]. Ultimately, Table 1 highlights that the hospitality sector still relies heavily on basic, preventive practices, while advanced strategies such as systematic redistribution, recycling, and recovery remain underutilized. This imbalance underscores both the potential and the challenges for chef-led interventions, which must operate within broader managerial, regulatory, and infrastructural constraints [59,60,61,62,68,69,70]. Food waste generation in hospitality is shaped by multiple determinants, spanning business-related, consumer-related, chef-related, and operational dimensions. Table 2 provides a structured overview of these determinants as reported in previous studies, illustrating how organizational models, customer behaviors, professional competencies, and day-to-day operations intersect to influence waste outcomes. Business-related determinants are particularly influential. Research shows that buffet services generate significantly more waste than à la carte service models, largely due to overproduction and guest expectations for variety [41,63,64,65,66,67,68,69,70]. Similarly, chain-affiliated hotels often demonstrate more structured approaches to waste reduction, while self-managed hotels rely on informal and reactive practices [51,52]. Consumer-related factors also play a central role. Studies show that female guests and regular customers are more likely to leave plate waste compared to male or occasional visitors, while religiosity and cultural background influence how food is valued and consumed [71,72]. Such demographic differences highlight the need for tailored awareness campaigns and waste-conscious portioning strategies. Chef-related determinants concern the professional practices and competencies of culinary staff. In fine dining contexts, strict aesthetic and quality standards often drive waste, as ingredients are discarded if they do not meet presentation norms [39,56,73,74,75,76,77,78,79,80]. Additionally, the absence of training in resourceful cooking or restrictions imposed by corporate policy can prevent chefs from reusing surplus ingredients creatively [51,52].



Finally, operational practices directly affect waste levels. Errors in demand forecasting, improper storage management, and failure to adhere to FIFO principles remain persistent issues [53,69,70]. Waste also occurs during trimming, portioning, and preparation, where chefs’ handling skills determine whether ingredients are fully utilized or partially discarded. Table 2 synthesizes these determinants, showing that food waste in hospitality is the result of an interplay between organizational models, consumer behavior, chef competencies, and operational procedures. Importantly, these determinants often reinforce each other: for example, buffet formats create conditions for overproduction, while consumer habits and strict chef standards amplify the waste. This complexity highlights the need for a multidimensional approach to food waste reduction in hotels, combining policy reforms, training, consumer education, and operational improvements.



While much of the literature emphasizes structural and organizational factors, chefs themselves play a transformative role in food waste management. Their tacit knowledge, creativity, and decision-making directly shape whether ingredients are fully utilized or wasted. Beyond organizational and structural factors, research indicates that the psychological characteristics of chefs and kitchen managers may also play an important role in shaping food waste outcomes. Individual differences such as temperament, stress tolerance, openness to creativity, and leadership style can influence decision-making in high-pressure kitchen environments [75,76]. For instance, chefs with strong self-regulation and openness to innovation are more likely to experiment with repurposing ingredients, while those under stress or guided by rigid routines may default to discarding surplus food [40,77]. Although underexplored in hospitality research, this perspective highlights the importance of considering not only structural constraints but also the personal characteristics of decision-makers when analyzing food waste practices. Further, resourcefulness is increasingly recognized as a professional competence that links culinary skills to sustainability outcomes. Table 3 summarizes how previous studies conceptualize chef resourcefulness, highlighting its role in preventing waste and embedding sustainable practices in food service operations. Research shows that creative reuse of surplus ingredients and the ability to adapt recipes or redesign menus are essential for minimizing food waste [70]. This creativity is often framed as a moral and sustainability imperative, where food is valued as a precious resource in the face of climate change and poverty [78]. Studies further suggest that resourceful cooking should be integrated into hospitality curricula and chef training, ensuring that future culinary professionals are equipped with the skills to manage waste [39,79]. At the same time, barriers persist. Chefs often face restrictive corporate policies that limit reuse of ingredients, or they may lack the training needed to apply preventive, skillful cooking practices [64,80]. Furthermore, research indicates that many chefs develop conservative habits, preferring traditional cooking routines over innovative methods that might reduce waste [81,82]. Taken together, the literature illustrates that chef resourcefulness is unevenly applied across contexts. Some chefs embrace innovation and embed sustainability into their practices, while others remain constrained by habits, organizational rules, or skill gaps. As shown in Table 3, resourcefulness represents both an opportunity and a challenge: it can transform kitchens into hubs of sustainability, but only when supported by appropriate training, autonomy, and managerial encouragement.



In addition to global perspectives, an emerging body of literature has examined sustainable hospitality practices in Eastern Europe and the Balkans, providing important insights for transitional economies such as Serbia. In Slovenia and Croatia, research highlights the role of environmental certification schemes and eco-labels in motivating hotels to adopt resource efficiency measures, including energy conservation, water reduction, and waste minimization, while simultaneously strengthening competitiveness and customer satisfaction [83,84,85,86]. In Serbia and Montenegro, scholars emphasize the significance of local culture and community engagement in embedding sustainability into hospitality, particularly among small and family-owned hotels that rely on local sourcing, staff-led initiatives, and informal food donation practices in the absence of formal policies or infrastructure [44,87]. Studies from the Western Balkans more broadly point to a growing awareness of the importance of sustainability, but also highlight persistent barriers, such as inadequate regulatory frameworks, limited financial incentives, and insufficient infrastructure for systematic waste collection and recycling [88]. Despite these constraints, hoteliers across the region are increasingly experimenting with initiatives such as food waste monitoring, recycling programs, and awareness-raising campaigns directed at both staff and guests [89]. Taken together, this regional evidence suggests that while Eastern European and Balkan hotels face similar structural challenges linked to post-socialist transitions, they are gradually adopting sustainability-oriented practices that resonate with global trends. Importantly, these studies also reveal that progress often depends on individual managers and chefs acting as change agents within their organizations, a finding that strongly aligns with the chef-led focus of our study in Serbian five-star hotels. By situating our research within this regional context, we underline the relevance of examining how food waste management is evolving in Serbia’s luxury hospitality sector and how chefs’ knowledge and practices contribute to broader sustainability agendas in transitional economies.





3. Materials and Methods


3.1. Study Area


As the capital of the Republic of Serbia, Belgrade serves as the country’s primary political, economic, and cultural hub, as well as a major tourism destination within the Western Balkans. Serbia’s hospitality sector has expanded steadily in recent years, reflecting the country’s growing tourism profile. According to the Statistical Office of the Republic of Serbia, in 2023 the country recorded over 4.2 million tourist arrivals and 12.4 million overnight stays, with foreign visitors accounting for more than half of this flow [90,91]. The hotel sector includes approximately 430 classified hotels, of which 18 operate at the five-star level, concentrated primarily in Belgrade, Novi Sad, and several spa and mountain destinations [92]. Belgrade alone accommodates more than half of the country’s five-star properties (11) and receives nearly 45% of all foreign tourist arrivals, making it the core of Serbia’s luxury hospitality segment. The restaurant and broader food service industry is also substantial, employing more than 95,000 workers (Belgrade 35,000) nationwide and serving millions of domestic and international consumers annually [93]. Within this context, the eight surveyed five-star hotels in Belgrade represent a significant share of the city’s high-end market and illustrate practices in a segment that, while limited in absolute numbers, exerts disproportionate influence on culinary trends, managerial standards, and sustainability initiatives in Serbia’s hospitality sector. Belgrade was chosen as the study location because it represents the country’s main hub of luxury hospitality, combining international chains and self-managed establishments. Figure 1 illustrates the geographical position of Belgrade within Serbia and Europe, situating the research context. The rapid growth of Belgrade’s hospitality sector has driven a marked increase in high-end hotels, international events, and gastronomic offerings catering to both domestic and international tourists [94]. This urban development has intensified food production and consumption within the city’s hospitality industry, thereby contributing to rising levels of food waste [12,23,43]. Despite the strategic importance of Belgrade in shaping Serbia’s tourism image, food waste management remains a critical and underregulated issue. Most hotels lack formal sustainability standards, waste separation infrastructure, or strategic plans for food recovery and redistribution [44,45,46]. Furthermore, while some international hotel chains have introduced corporate waste-reduction policies, many local and self-managed establishments rely on informal, reactive practices. This makes Belgrade an ideal case for examining how food waste is managed in luxury hospitality environments, especially within a transitional economy where policy implementation, infrastructure, and staff training vary significantly across hotel types.




3.2. Research Method


Based on available data from Booking.com and Tripadvisor.com, a total of 11 five-star hotels were identified in Belgrade, Serbia. Out of eleven contacted hotels, eight hotels agreed to be part of the research from February to June 2024. Munir’s recent systematic review on sustainable food waste management strategies in the hospitality and food service sectors [96] indicates that most qualitative studies draw on samples ranging from 1 to 45 hotels or hotel restaurants. To achieve the study’s aim, this qualitative research employs an exploratory design based on structured in-depth interviews with eight top-management executives and head chefs from five-star hotels. The use of structured interviews was deemed appropriate due to their flexible format, allowing for the collection of in-depth information on the nuanced practices within these hotels [39,41,97,98]. This exploratory qualitative research method is appropriate for this study as it seeks to understand food waste management practices through the top management’s and head chefs’ experiences and perspectives [39,41,99,100]. The interview guide was adopted directly from established instruments in previous studies on food waste management in hospitality (e.g., [1,39,41,42,49,50,52,54,55,56,57,59,60,61,63]). Using an unchanged, validated framework allowed for comparability across different studies and contexts. One questionnaire (as a checklist) for eight top managements was developed by Kattiyapornpong et al. [41]. Specifically, for the interview of head chefs, we used the interview model from the author Filimonau et al. [39]. Both questionnaires were translated into Serbian and used as such, and were later translated into English when entering the data into Nvivo. Word frequency visualizations (Figure 2, Figure 3, Figure 4, Figure 5 and Figure 6) were generated in Nvivo to illustrate commonly used terms by chefs and managers. These figures served as supportive tools to identify initial patterns; however, the interpretation of chefs’ cognition and behavior was based primarily on thematic analysis and contextual coding, rather than word counts alone.



The empirical research employed a two-stage qualitative design consisting of semi-structured interviews followed by kitchen observations. First, interviews with head chefs were conducted to capture their perspectives on food waste practices, barriers, and drivers. These conversations provided detailed accounts of how chefs perceive their own role in minimizing waste and what routines are most commonly applied in their hotels. Based on the insights from the interviews, kitchen observations were subsequently carried out in the same hotels. The purpose of these observations was to validate the reported practices and cross-check them against actual operational behavior. For instance, where chefs described the use of FIFO inventory management, observations were used to examine whether this principle was consistently followed in practice. This sequential design ensured a higher level of data triangulation, allowing the study to combine self-reported insights with direct evidence from hotel kitchens. Two teams participated in the interview, one with top management and the other with the head chef. During the food waste audit, the research team weighed the discarded food and classified it according to its type (such as vegetables or meat) and the reason for its generation (such as over-preparation or cooking errors), in accordance with the procedures outlined by Filimonau et al. [39] and Papargyropoulou et al. [2]. It is important to note that while food waste audits and weighing were conducted to categorize waste by type and source, the data were not systematically recorded in volumetric or monetary terms. This was consistent with the qualitative and exploratory nature of the study, which prioritized capturing chefs’ and managers’ perspectives over quantification.




3.3. Sampling


The sample consisted of eight five-star hotels in Belgrade, selected to align with the study’s objectives (Table 4). The hotels were selected according to four specific criteria: (1) they were officially categorized as five-star hotels under the national Rulebook on Standards for the Categorization of Catering Establishments; (2) they were located in the Belgrade metropolitan area, as the country’s main hub of luxury hospitality; (3) they were listed on international booking platforms such as Booking.com and TripAdvisor to ensure comparability and external recognition; and (4) they agreed to participate in the study following formal invitation. These criteria provided a balanced sample of chain-affiliated and self-managed hotels, covering both medium-sized and smaller establishments. The decision to focus exclusively on five-star hotels in Belgrade was deliberate, as this segment represents the most resource-intensive operations, where food waste challenges are pronounced due to buffet services, high service standards, and strict aesthetic expectations. At the same time, these hotels often lead sustainability efforts within the hospitality sector. While the sample is not intended to statistically represent the Serbian hotel industry as a whole, its exploratory nature provides in-depth, context-specific insights into chef-led food waste practices in a transitional economy, forming a basis for future comparative studies across hotel categories and regions. Four of the hotels were self-managed, while the remaining four were part of a hotel chain. In terms of size, three hotels were classified as medium-sized, with room capacities ranging from 143 to 292, and five were small-sized, offering between 10 and 54 rooms. The number of on-site restaurants varied from one to three, and six hotels were listed in The Michelin Guide. All hotels held a five-star rating in accordance with the Rulebook on Standards for the Categorization of Catering Establishments for Accommodation [101].



An interview with the eight top managements was first. Table 5 summarizes the checklist of food waste practices adopted from Kattiyapornpong et al. [41] and other relevant studies [1,47,49,52,59,60,61,62,63,100]. The checklist was applied to capture the current adoption status of food waste management practices in the surveyed hotels. Each item was coded as “yes” if the practice was actively implemented at the time of data collection, and “no” if it was not in use. Practices that had been used in the past but later discontinued, or that were performed only partially or indirectly, were not distinguished within this binary scheme. In cases of indirect or informal activity, hotels generally marked the practice as “no,” unless they reported explicit, formal engagement. The eight surveyed five-star hotels in Belgrade demonstrated varied levels of engagement, yet several common patterns emerged. All hotels provided staff training, promoted waste awareness, and applied operational measures such as purchasing in suitable quantities, FIFO stock rotation, proper storage, expiry-date monitoring, and ingredient trimming. Some hotels also reused food cuttings, incorporated nearly expired items into staff meals, offered doggy bags, and donated surpluses. More advanced measures—such as formal waste policies, systematic data collection, or budget allocations—were limited, while practices like selling waste for animal feed, oil recycling, or composting were rare. Overall, hotels showed a baseline of structured food waste reduction, with chain-affiliated establishments generally adopting a broader range of measures than self-managed ones.



To protect confidentiality, quotations are attributed using pseudonyms (e.g., “Chef A,” “Chef B”), which do not correspond to the demographic information in Table 6. This prevents any direct identification of individual participants while allowing a sense of multiple voices to be conveyed. Table 6 profiles the head chefs, who were predominantly experienced professionals with more than a decade in fine dining, and several worked in Michelin-listed establishments. Chefs with longer tenure and exposure to international culinary practices demonstrated higher awareness of sustainability and greater resourcefulness, whereas younger or less experienced chefs more often reported skill gaps contributing to waste. The sample included eight head chefs, aged between 37 and 50 years. Their work experience in fine dining ranged from 13 to 20 years, with 5 to 12 years specifically as head chefs. Most chefs specialized in fusion or Asian/fusion cuisine, and their restaurants varied in size from small (<20 seats) to large (>50 seats). Six of the chefs worked in Michelin-listed establishments, reflecting the high culinary standing of the sample. For the interview of head chefs, we used the interview model from Filimonau et al. [39]. While sample size holds less significance in qualitative research, earlier studies on food waste in foodservice settings achieved saturation with 13 [42] and 17 interviews [39,74], supporting the adequacy of the current sample. Interviews averaged 37 min, were conducted face-to-face on-site using a structured questionnaire, and were complemented by in-kitchen observations performed in accordance with health and safety regulations.



We initiated the interviews by assessing head chefs’ knowledge of food waste in their kitchens and their attitudes toward its occurrence, employing open-ended questions related to preventive practices. The participants showed awareness of food waste and could specify the main food fractions wasted and the key factors contributing to wastage. In response to open-ended questions on food waste management practices, all chefs reported not measuring food waste quantities in their kitchens, offering only descriptive explanations. The interview data were subsequently processed in NVivo using word count and word cloud analyses to enable comparison. The frequency analysis (Figure 2) shows that the most common words in chefs’ interviews were “food” (42 occurrences), “waste” (30), “leftovers” (21), “management” (15), “cooks” (13), and “buffet” (12). These terms point to the central focus of discussions around daily operational control of food flows, particularly waste prevention, leftover handling, and buffet-related challenges. The prominence of “expiration” and “system” underscores chefs’ attention to stock rotation, expiry-date monitoring, and organizational routines, while words such as “policy,” “animal,” and “recreate” appeared less frequently, suggesting that broader regulatory frameworks and recovery strategies (e.g., using leftovers for staff meals or animal feed) were less consistently emphasized. Interestingly, the relatively low frequency of terms such as “FIFO,” “precooked,” or “recycling” indicates that while chefs are familiar with these concepts, they are not central in their narratives. This distribution reinforces the finding that preventive practices dominate the chefs’ discourse, while redistribution and recovery measures remain secondary or occasional.
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Figure 2. Most frequent terms in chef interviews on food waste. Source: authors’ own analysis. 
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In the second step of interviews, we followed research methods using the interview schedule by Filimonau et al. [39] to find out how much head chefs knew about the food waste issues in their kitchens. The interview schedule has four themes: 1. Food waste: its magnitude and drivers; 2. Approaches to food waste prevention; 3. The role of different (f)actors; and 4. The outlook. Prior to thematic analysis, two researchers employed NVivo to compare and discuss the data and to ensure its quality and validity. The resulting analytical summary was subsequently confirmed by key informants to support data codification, verification, and validation, in line with previous research [39].





4. Results


The study informants were requested to elaborate on the importance of food waste, its magnitude and drivers of prevention (Figure 3). Most spoke about the temperature (as the main key to waste prevention), fruit as the largest waste item, and generally a medium amount of waste. Nonetheless, many participants highlighted the impact of both economic and personal factors on food waste prevention. These views may be rooted in prior negative experiences, such as witnessing substantial amounts of food wasted in kitchens. This study further supports the notion that chefs’ interpretations of food waste play a crucial role in motivating their preventive efforts.
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Figure 3. Key phrases linked to food waste prevention practices. Source: authors’ own analysis. 
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Some studies [73] have highlighted storage as a critical source of food waste in kitchens. Key contributing factors include poor implementation of FIFO principles and frequent errors such as failure to maintain appropriate temperature conditions:




“We end up wasting a lot of food in storage. Some cooks, especially the new ones, don’t always store ingredients properly—they sometimes forget to check if the fridge stays below 5 °C, and they don’t consistently follow the first-in, first-out principle. Everyone knows about FIFO, but when it comes to putting things away, they don’t always apply it.”



(Chef A)






“The supply is going from local farmers for the salad bar in our restaurants. It shortens time and less food waste”



(Chef H)






“We follow the First-In, First-Out (FIFO) system and label everything, and we usually check the expiry dates every day”.



(Chef C)






“We no longer add extra vegetables just to decorate the plates, and we focus more on à la carte menus now, so there’s less food waste.”



(Chef F)






“We order raw ingredients from our local suppliers daily, so we have no stock”



(Chef E)





When spoken to about approaches to food waste reduction (Figure 4), the study informants referred to their knowledge with control-checking, meal in menu, and described their skills in preparing specific dishes. The informants, for instance, mentioned implementing control-checking and offering meals based on set menus as strategies to reduce food waste. They also noted that insufficient resourcefulness and poor management of kitchen processes often contribute to food waste generation.
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Figure 4. Common expressions describing resourceful cooking approaches. Source: authors’ own analysis. 
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These results corroborate the findings of McAdams et al. [73] and Filimonau et al. [39], pinpointing a critical area for preventive action. Such problems were especially prevalent among junior and less experienced chefs:




“The main reason for food waste is the lack of technique among younger chefs. Unlike experienced chefs, they’re more likely to waste food—without solid cooking skills, they often discard ingredients that could actually be reused.”



(Chef B)






“Chefs are valuable because they’re hard to recruit. But some can be so narrow-minded that I sometimes wonder how they even made it into the profession. You tell them one thing, and they just say, ‘Oh no, I’ll do it my way.”



(Chef F)






“Event sales staff need to work closely with the kitchen team during planning and then present the concept to customers to help keep costs down.”



(Chef D)






“Our procurement practice is to order the right amount of dried ingredients for a week and get fresh produce on call. If we need more over the weekend, our suppliers deliver just in time for us.”



(Chef G)






“We order some ingredients ready-to-use, which creates less waste and saves time.”



(Chef C)






“We don’t sell nearly expired food to our customers but recreate the dish for our staff at their cafeteria”



(Chef H)






“We serve buffet only at breakfast and use smaller plates to reduce food waste, as customers often take more food than they can eat.”



(Chef A)






“At our buffet, we regularly rotate the food to keep it fresh and at the right temperature for customers, while also reducing food waste.”



(Chef E)





Consistent with previous research [39,41], food handling emerged as a key factor in minimizing food waste, especially during preparation. The hotels indicated that they apply trimming techniques to reduce the amount of leftovers generated.




“Our chefs monitor food waste to ensure efficient use of ingredients—vegetable peels go into stock, and meat scraps and bones are used to make brown sauce or soup.”



(Chef E)






“We don’t do fruit or vegetable carvings.”



(Chef C, Chef G)





The study informants perceived the factors presented in The Role of Different (F)actors (Figure 5) as having both positive and negative influences on food waste reduction. Many chefs highlighted professional development and experience—especially education—as crucial positive elements in preventing food waste. Several also emphasized the value of appropriate equipment, such as vacuum sealers and deep freezers, which they considered highly effective tools for reducing waste, thereby supporting the findings of Filimonau et al. [39]. In contrast, aspects such as exchange, standards, involvement, and requirements were viewed negatively, as they were associated with rigid corporate policies. Numerous informants also pointed out the lack of both general training on food waste and task-specific training aimed at enhancing chefs’ culinary resourcefulness.
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Figure 5. Word clusters highlighting barriers to waste reduction. Source: authors’ own analysis. 
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Given the highly dynamic nature of kitchen operations, chefs were expected to learn cooking skills on the job, with little emphasis placed on developing resourcefulness during this learning process.




“Some corporate policies and procedures prohibit us from reusing ingredients because of concerns that it might lower food quality and cause customer complaints.”



(Chef E)






“Our policy includes food waste training, especially on cost management and waste sorting, and that’s how we keep food waste to a minimum.”



(Chef D)






“Our policy is to send any buffet leftovers to the staff canteen”



(Chef A, Chef C, Chef F, Chef G)





According to some authors [2,36], most chefs identified corporate policies and procedures that prohibit ingredient reuse as a key barrier.




“I think corporate food safety policies are one of the main causes of food waste. Sometimes ingredients are still perfectly usable, but they’re thrown away because they don’t meet the strict standards set by the rules.”



(Chef G)





As in the previous research [39,41,53], as well as in this one, hotels categorize food waste into two types: edible and inedible food waste for human consumption. These two types can be further divided into three main sources of food waste: leftovers from customers’ plates, safely edible surplus from buffets or banquets, and excess food produced either before or after cooking. As illustrated in the word cloud (Figure 6), the chefs frequently highlighted education as a key driver for strengthening practical aspects of their work. They emphasized that education should convey the importance of sustainable food management and, in doing so, promote greater resourcefulness among chefs.
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Figure 6. Frequently used terms referring to external drivers of food waste. Source: authors’ own analysis. 
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In addition, integrating it with dedicated training could generate a multiplying effect, addressing various categories of chefs at the same time.




“If cooks don’t truly understand the issue, they won’t change their behavior. I think it’s essential to educate not just chefs and cooks, but also other hotel employees, so they understand what food waste is and why it’s harmful.”



(Chef D)






“With a comprehensive training course, both junior and senior chefs can improve their culinary skills, gain a better understanding of each ingredient, and learn how to waste less.”



(Chef H)





Previous studies [10,53] highlight the value of the food waste hierarchy model as a comprehensive framework for reducing food waste, supporting both earlier findings [40] and those of this study.




“Sustainability is our core policy in every hotel department, and we weigh all food waste daily before disposal.”



(Chef G)






“Managing food waste is one of the key ISO criteria.”



(Chef C)






“Everyone benefits—customers get fresh, high-quality food, local farmers get to sell their produce, and it helps support the local economy.”



(Chef E)






“We handle food waste by recycling and reusing, which is especially important considering our size, location, technology, and space constraints.”



(Chef A)





Although customers hold differing views on food waste, some are aware of and understand its importance [37,68,102,103]. Their awareness and education on this issue can be shaped by various political, economic, and socio-cultural factors that influence their food-related behaviors.




“Guests do not see the negative impacts yet. They do not think about its impacts”



(Chef G)






“Guests have certain expectations, so it’s not easy to include them and reduce waste”



(Chef B)






“As chefs, we plan to design our menus more carefully to help prevent and reduce food waste.”



(Chef F)






5. Discussion


5.1. Interpretation and Comparison of the Results


The research findings emphasize the significance of knowledge about waste reduction and management practices in five-star hotels in Belgrade, Republic of Serbia. First, it is essential to highlight previous research showing that food waste management practices in the eight five-star hotels correspond to the four principles of the food waste hierarchy, which is consistent with earlier findings [41]. By applying the check list, it can be determined whether a corporation or a hotel in line with food waste hierarchy principles. These results indicate good food waste management practices as a policy. Small hotels indicate a short-term planning supply system for daily estimation and weekly booking, as well as cooperation with stakeholders. Conversely, medium-sized hotels emphasize long-term planning supply system, e.g., for emergencies, the suppliers agree to deliver on call. Waste separation and sorting are considered central to effective food waste management. Both chain-owned and independently managed hotels, regardless of their size, place strong priority on these practices, which are actively encouraged within their organizations. The findings also reveal that employees receive training in waste segregation [37], usually delivered internally. In addition, all hotels reported cooperating with local farmers and using locally sourced ingredients. This practice enables guests to experience local culture through regional cuisine—particularly during themed events focused on sustainable, zero-waste meals, local specialties, or national dishes [104]. Our findings on the reliance of self-managed hotels on informal, chef-driven waste practices and the stronger policy frameworks in chain-affiliated hotels resonate with studies from other Balkan contexts, where sustainability initiatives are often fragmented but gradually expanding [44,87]. Similar to evidence from Slovenia and Croatia, where eco-certification schemes motivate hotels to adopt structured resource-efficiency measures [83,84,85,86,87,88,89,90,91,92,93], the Serbian case illustrates both progress and barriers in aligning daily operations with sustainability principles.



The results of our study confirm that Serbian chefs are engaging in practices already documented in other European and global contexts, but with certain contextual differences. As in the UK and Nordic countries, preventive measures such as FIFO stock rotation, demand forecasting, and portion adjustments are widespread, and buffet service remains the critical arena where most waste occurs [29,30,31,32]. However, unlike in the UK, where WRAP-supported frameworks provide standardized reporting, Serbian hotels lack systematic monitoring systems, and most initiatives remain chef-driven and informal [33]. Luxury hotels in Southeast Asia likewise highlight the dual importance of managerial oversight and guest engagement (e.g., nudges, smaller plates, clearer signage) to reduce plate waste, which aligns with the emerging but still inconsistent practices observed in Belgrade [34,35]. Our findings also resonate with comparative evidence showing that high-cost categories such as meat, fish, and baked goods are disproportionately burdensome when wasted, with significant financial and environmental implications [1]. Taken together, the Serbian case suggests that while chefs are increasingly recognized as “change agents,” the near future will depend on integrating their resourcefulness with system-level tools—such as digital waste tracking, redistribution partnerships, and corporate sustainability protocols—that have already been piloted successfully elsewhere in Europe and Asia.



This study complements previous research linking food waste in developing countries to ineffective operational, managerial, and logistical practices [5,42,46]. The examined hotels reported implementing preventive measures such as ordering appropriate quantities, ensuring proper storage conditions, and applying First-In-First-Out (FIFO) and labelling systems to prevent spoilage of raw ingredients. Food safety was also emphasized. All hotels have implemented the HACCP system and use flexible stock ordering with short procurement cycles (one to seven days) to reduce leftovers. Two of the eight hotels work exclusively with suppliers who comply with their procurement and storage policies. Overall, this study provides current managerial perspectives from five medium and three large five-star hotels in Belgrade, offering insights into sustainable food waste management. By applying the food waste hierarchy, it addresses theoretical gaps in hospitality and tourism research and is among the few studies (e.g., [5,40]) to apply this framework in a five-star hotel context, offering guidance for improving food waste management in luxury settings.



Previous research shows that hospitality and food service operations generate large amounts of food waste [39,41,53], yet some hotels in this study lack formal food waste management policies. Despite this, they still implement daily waste reduction practices, viewing them as beneficial to all stakeholders. Findings reveal that only Hotel 3, Hotel 6, and Hotel 7 allocate specific resources to support food waste management, a practice highlighted in previous studies as effective [41]. One example is green menu planning with visual symbols or pictures in coffee shop and room service menus to help guests make informed choices—such as indicating whether dishes are spicy—thereby reducing waste from uncertainty about taste preferences. Hotel management also expressed interest in the “Green Hotels” initiative, which promotes a holistic approach to food waste, including green team committees and internal staff competitions to reduce food and other waste.



The findings reveal notable differences between chain-affiliated and self-managed hotels in their approaches to food waste management. Chain-affiliated hotels generally implemented a wider range of structured practices, supported by corporate sustainability agendas, formal training programs, and dedicated resources. In contrast, self-managed hotels relied more on informal, chef-driven initiatives such as repurposing surplus ingredients or portion adjustments, which were effective but often reactive and constrained by limited resources. This contrast underscores the role of organizational structure and ownership type in shaping the scope, consistency, and sophistication of food waste management practices in the hospitality sector. This study underscores the critical role of comprehensive knowledge in food waste reduction and management—an aspect often overlooked in the literature. Using the interview schedule by Filimonau et al. [25] proved useful in assessing head chefs’ awareness of food waste issues in their kitchens. Education emerged as essential, with training recommended to promote resourcefulness and demonstrate creative ingredient reuse, especially for junior chefs who are more prone to cooking errors. Senior chefs should also be (re)trained to strengthen their understanding of the importance of minimizing waste, adapt their cooking habits, and integrate resourcefulness into daily practices, as supported by previous research [39]. Typical food waste management practices identified include providing staff seminars and training, planning for waste reduction, purchasing ingredients in appropriate quantities, applying First-In-First-Out (FIFO), ensuring correct storage conditions, checking expiry dates regularly, reducing leftovers through careful handling, involving staff in waste-reduction efforts, using nearly expired food for staff meals, repurposing food trimmings into new products or menu items, redistributing surplus food to employees, and offering doggy bags to customers on request. Although chefs have access to professional equipment that can help reduce food waste, their competencies in adaptive cooking practices are often limited, and corporate policies frequently discourage resourcefulness. This study suggests that developing chef resourcefulness should be embedded in hospitality education and training, while corporate policies should be revised to promote chefs’ active involvement in food waste reduction. Corporate policies can have both positive and negative effects but play a crucial overarching role in connecting the components of practice theory. They can reinforce chefs’ knowledge of food waste through training programs designed to build resourcefulness and strengthen competencies in sustainable food management. Moreover, investing in food waste prevention tools, such as smart technologies, can further support these efforts and contribute to sustainable practice development.




5.2. Implications of the Results


The findings of this study offer several practical implications that can guide more effective food waste management in the hospitality sector. The recommendations are presented according to the primary stakeholders to whom they are most directly relevant: hotel management and chefs, hospitality educators, and policymakers or industry associations.



Hotel management and chefs are in the best position to implement changes at the operational level. Strengthening preventive measures such as accurate demand forecasting, menu planning, and FIFO-based inventory control is essential to reducing waste at its source. In addition, regular training for kitchen staff can build awareness and foster accountability, while monitoring systems and simple measurement tools—such as waste logs, digital apps, or portion control records—can help track progress over time. Partnerships with NGOs and local charities can also facilitate the redistribution of surplus food, thereby minimizing waste while contributing to social responsibility objectives. Hotels may also benefit from experimenting with innovative practices, such as dynamic menu adjustments based on real-time demand, or encouraging customers to actively participate in waste prevention through communication and feedback systems. By integrating these practices systematically, hotels not only reduce costs but also reinforce their reputation for sustainable operations, meeting the growing expectations of environmentally conscious guests.



Hospitality educators also play a critical role by shaping the competencies of future professionals. Culinary and hospitality curricula should integrate sustainability principles, emphasizing waste prevention, creativity in resource use, and environmental responsibility. Embedding these topics into both theory and practice, such as through specialized training modules, case studies, or internships, ensures that future chefs and managers are better prepared to address food waste in professional settings. Stronger collaboration between academia and industry can further enhance this process by aligning training content with the real-world challenges observed in hotel kitchens. Educators may also consider using simulation tools, project-based learning, or chef-led workshops to develop both technical and behavioral competencies, including leadership and teamwork skills, which are essential for implementing sustainable practices in high-pressure kitchen environments. By doing so, hospitality schools and universities can ensure that sustainability becomes a professional norm rather than an optional add-on.



Finally, policymakers and industry associations can provide the enabling framework to support and scale up these efforts. Clear regulations and liability protection for food donations are essential to encourage redistribution without fear of legal repercussions. At the same time, investment in recycling and composting infrastructure—such as oil recovery systems, anaerobic digestion, and bio fermentation facilities—would make advanced waste recovery options more accessible to hotels of all sizes. Policymakers can also introduce incentives or certification schemes that reward hotels for reducing waste, while rating agencies and award programs could incorporate sustainability and waste management criteria into their evaluation systems. In transitional economies such as Serbia, policy support can further be directed toward awareness-raising campaigns, financial subsidies for adopting new technologies, and cross-sector collaborations between hotels, municipalities, and environmental organizations. Industry associations, in particular, can act as mediators by sharing best practices, benchmarking data, and providing training opportunities across different hotel categories. Such measures would send a clear signal to the industry that food waste management is not only an operational necessity but also a marker of excellence and competitiveness.



Effective food waste management in hospitality requires coordinated action across multiple levels. While chefs and hotel managers can implement immediate improvements within their operations, hospitality educators must ensure that future professionals are trained in sustainable practices, and policymakers should provide the structural support needed to make such practices viable and rewarding. Together, these actions can create a comprehensive framework in which chef-led initiatives contribute significantly to broader sustainability goals in the hospitality industry.




5.3. Limitations and Future Research Directions


This study was designed as an exploratory case study, focusing specifically on eight five-star hotels in Belgrade. While this design provides rich, contextualized insights into chef-led food waste management practices in a luxury hospitality segment of a transitional economy, it does not aim to statistically represent the Serbian hotel industry as a whole. Consequently, the findings should not be generalized to mid-range or budget hotels or directly extrapolated to other transitional economies. Instead, the study offers a valuable starting point for further research that compares different hotel categories and geographical contexts. Also, it inevitably comes with certain limitations that shape avenues for future research.



First, the study’s qualitative, small-sample approach limited generalizability. Although appropriate for uncovering in-depth perspectives, the findings may not reflect the diversity of practices across Serbia’s broader hospitality sector or other transitional economies. Future research should therefore employ larger and more diverse samples, combining qualitative insights with quantitative methods—such as food waste audits, customer surveys, or financial analyses—to provide a more comprehensive and comparable understanding. Second, the focus on five-star hotel restaurants provides only a narrow lens. High-end hotels often operate under corporate standards and resource advantages that differ from mid-range, budget, or independent establishments. While this study highlighted contrasts between chain-affiliated and self-managed five-star hotels, it did not capture other hospitality formats. Future studies should expand to different hotel categories and ownership structures, as well as to catering, self-managed restaurants, and smaller operations, in order to identify sector-wide patterns. Third, the study relied primarily on the views of head chefs and senior managers, overlooking operational staff such as sous-chefs, line cooks, waiters, and procurement officers, who play crucial roles in daily waste-related practices. Miscommunication between front-of-house and back-of-house teams, for instance, may be a critical driver of waste. Future research should include these voices to provide a more holistic picture of organizational dynamics in waste generation and prevention. Fourth, while food waste audits and weighing were performed, the results were not systematically expressed in quantitative terms (e.g., kilograms, proportions of total food purchased, or financial cost). This limited the persuasiveness and comparability of conclusions. Future work should systematically quantify waste volumes and costs, allowing for a clearer link between chef-led practices, resource efficiency, and economic outcomes. Fifth, the study did not categorize practices by food type. Although chefs often noted that vegetables, garnishes, and side dishes were the most commonly wasted in buffet contexts, this was not systematically analyzed. Future research should adopt a combined qualitative–quantitative design to examine waste across food categories (e.g., meat, fish, bakery products, dairy), as these vary in perishability, cost, and environmental footprint. Sixth, this study did not systematically examine the psychological traits or temperaments of chefs, which may strongly influence waste-related decision-making in kitchens. Future research could incorporate perspectives from organizational psychology and human resource management to explore how characteristics such as leadership style, creativity, and stress tolerance shape food waste management outcomes. Seventh, our study did not explore whether food waste management performance is explicitly considered in chef hiring, restaurant rating systems, or kitchen awards. The interviews with chefs and managers focused on operational practices within hotel kitchens, and participants did not report that waste minimization was a formal recruitment criterion or a factor in external evaluation systems. This suggests that, at least in the Belgrade five-star context, chefs’ contributions to food waste reduction are valued internally as good practice but are not yet institutionalized in hiring policies, rating benchmarks, or award criteria. We recognize this as a limitation of our study and highlight it as a fruitful direction for future research, as integrating waste management into such processes could create stronger external incentives for chefs and kitchen teams to embed sustainability practices. Finally, the visual analysis was limited to word frequency representations, which do not capture semantic relationships or thematic networks. Although the study relied on thematic coding for deeper interpretation, future research should integrate more advanced approaches, such as semantic network analysis or topic modeling, to more robustly examine the connections between chefs’ cognition and behavior.





6. Conclusions


This study examined food waste reduction and management practices in eight five-star hotels in Belgrade, Serbia, with a focus on the role of head chefs as key actors in shaping sustainable outcomes. As an exploratory case study, the research does not aim to statistically represent the Serbian hotel industry as a whole, nor to generalize across all transitional economies. Instead, it offers context-specific insights into how luxury hospitality environments in a transitional economy approach food waste management through the interplay of corporate policies, chef resourcefulness, and operational practices. By situating food waste management practices in Serbia within the broader context of Eastern Europe and the Balkans, the study adds regional relevance to a field still underrepresented in the international literature. Our findings contribute to understanding how sustainability challenges are approached in transitional economies, complementing existing research from Slovenia, Croatia, and other Balkan countries. From the theoretical point of view, contributors are addressing and filling the gaps in sustainable food waste management practices in hospitality. Drawing on the food waste hierarchy principles, this study outlines various aspects and levels of food waste management practices within hotel operations, particularly in five-star hotels. The practical component of the research applied the interview schedule developed by Filimonau et al. [39], which proved to be a useful tool for assessing head chefs’ knowledge of food waste issues in their kitchens. Education emerged as a crucial factor in advancing this topic through comprehensive training of staff—whether junior chefs, sous chefs, or head chefs—and can enhance their culinary skills, gain a deeper understanding of ingredients, and learn how to reduce waste through more mindful practices. In addition, this study highlights the equally important role of other components of practice theory, particularly corporate influence. Corporate structures can play a key role in reinforcing chefs’ knowledge of food waste, for example by supporting targeted training and fostering a workplace culture that prioritizes sustainable food management. Ultimately, while context-bound, this research provides a valuable step toward a more nuanced understanding of how sustainable food waste practices can be advanced in hospitality sectors that operate under transitional conditions, thus complementing the predominantly Western-focused literature in this field.
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Figure 1. The position of study area: (left) position of Serbia in Europe, (right) position of Belgrade municipality in Serbia. Source [95]. 
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Table 1. Food waste management practices in hospitality operations.
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	Reference
	Food Waste Management Practices





	[54,55]
	Redesign kitchen processes at the planning stage to reduce food waste.



	[1,51,56,57,58,59,60,61,62]
	Implement FIFO stock rotation; regularly monitor storage conditions.



	[39,41]
	Menu planning, accurate demand forecasting, procurement, storage, and production processes to minimize waste.



	[51,52,53]
	Redistribution of unused/unsold food (discount sales, donations, staff meals).



	[59,60,61,62]
	Provide doggy bags for leftovers; recycle inedible waste as animal feed or compost.



	[68,69]
	Avoid overstocking through better demand forecasting; reduce pre- and post-consumption waste.



	[70]
	Measure and track food waste systematically to reduce it.







Source: Compiled by the authors based on data from [1,39,41,51,52,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70].













 





Table 2. Determinants of food waste in food service operations.
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	Determinant Type
	Food Waste in Food Service Operations by Different Determinants Incorporate Business Model
	References





	Business-related determinants
	Buffet services create higher waste compared to à la carte; independent restaurants generate more waste than chain-affiliated businesses; size, ownership, and management orientation significantly shape waste practices.
	[41,63,64,65]



	Consumer-related determinants
	Females and regular guests waste more food compared to males and occasional guests; religiosity influences plate waste.
	[71,72]



	Chef-related determinants
	Strict aesthetic/quality standards in fine dining drive waste; lack of competencies in resourceful cooking; corporate policies discourage reuse.
	[39,56,73,74]



	Operational practices
	Poor storage adherence (temperature, FIFO); errors in demand forecasting; waste during trimming, portioning, and preparation.
	[39,53,68,69,70]







Source: Compiled by the authors based on [39,41,53,56,63,64,65,68,69,70,71,72,73,74,80].













 





Table 3. Resourcefulness of chefs in food service operations.
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	Reference
	Resourcefulness of Chefs in Preventing Food Waste





	[70]
	Creative reuse of surplus ingredients; preventing food waste as moral and sustainability imperative.



	[78]
	Food considered as precious and limited resource.



	[39,79]
	Resourceful cooking should be integrated into hospitality curricula and chef training.



	[64,80]
	Chefs’ willingness and ability to prevent waste depends on skillful, preventive cooking practices.



	[81,82]
	Some chefs remain conservative or lack motivation to adopt innovative waste-reduction habits.



	[3]
	Many chefs develop habitual cooking practices that either prevent or exacerbate waste.







Compiled by the authors based on [3,39,64,70,78,79,80,81,82].













 





Table 4. Respondent’s profile.
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	Hotel
	Type of Hotel Ownership
	Size
	No. of Rooms
	Stars Rating
	No. of Restaurants
	World Guide





	Hotel 1
	self-managed
	Medium
	250
	5
	3
	The Michelin



	Hotel 2
	self-managed
	Medium
	143
	5
	1
	



	Hotel 3
	chain-owned
	Small
	20
	5
	2
	The Michelin



	Hotel 4
	self-managed
	Small
	54
	5
	1
	The Michelin



	Hotel 5
	chain-owned
	Small
	35
	5
	1
	



	Hotel 6
	chain-owned
	Small
	45
	5
	2
	The Michelin



	Hotel 7
	chain-owned
	Medium
	292
	5
	1
	The Michelin



	Hotel 8
	self-managed
	Small
	10
	5
	1
	







Source: Authors’ own field research.













 





Table 5. Summarized checklist of the food waste practices.
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Practices

	
Description

	
Hotel 1

	
Hotel 2

	
Hotel 3

	
Hotel 4

	
Hotel 5

	
Hotel 6

	
Hotel 7

	
Hotel 8






	
Food waste management

Policies

	
Having general policies on food waste management

	

	

	
x

	

	

	
x

	
x

	




	
Having policies on encouraging customers to reduce food waste

	

	

	
x

	

	

	
x

	
x

	




	
Having policies on educating employees on food waste reduction

	
x

	
x

	
x

	
x

	
x

	
x

	
x

	
x




	
Having policies on collecting food waste data

	

	

	
x

	

	

	
x

	
x

	




	
Promoting food waste management to employees

	
x

	
x

	
x

	
x

	
x

	
x

	
x

	
x




	
Promoting food waste management to customers

	

	

	
x

	

	

	
x

	
x

	




	
Promoting food waste management to partners

	

	

	
x

	

	

	
x

	
x

	
x




	
Promoting local communities’ quality of life regarding food waste management

	

	

	
x

	
x

	
x

	
x

	
x

	
x




	
Organising food waste management seminars/training for employees

	
x

	
x

	
x

	
x

	
x

	
x

	
x

	
x




	
Organising food waste management seminars/training for customers

	

	

	

	

	

	

	

	




	
Organising food waste management seminars/training for partners

	

	

	

	

	

	

	
x

	




	
Food service planning,

procurement, and

storage

	
Planning on reducing food waste

	

	

	
x

	

	

	
x

	
x

	




	
Planning on stocking raw materials with suitable quantities

	
x

	
x

	
x

	
x

	
x

	
x

	
x

	
x




	
Planning on purchasing raw materials with fewer leftovers

	

	

	
x

	

	

	
x

	
x

	




	
Arranging food with first in, first out (FIFO)

	
x

	
x

	
x

	
x

	
x

	
x

	
x

	
x




	
Storing food at an adequate temperature and location to delay food spoilage

	
x

	
x

	
x

	
x

	
x

	
x

	
x

	
x




	
Checking expiration date regularly

	
x

	
x

	
x

	
x

	
x

	
x

	
x

	
x




	
Food waste handling

and operations

	
Trimming food materials with fewer leftovers

	
x

	
x

	
x

	
x

	
x

	
x

	
x

	
x




	
Asking for cooperation in reducing food waste

	

	
x

	

	

	

	
x

	
x

	




	
Using nearly expired food for cooking

	

	

	
x

	
x

	
x

	

	

	
x




	
Food cutting to make new food products

	

	

	

	

	

	

	
x

	




	
Giving excess food to employees

	

	

	

	

	

	

	

	




	
Offers doggy bags to customers

	

	

	

	

	

	

	
x

	




	
Selling food waste as animal feed

	

	

	

	

	

	

	
x

	




	
Food waste management

through reusing,

recycling, donations, and

disposal

	
Donating excess food to external organisations

	

	

	

	

	

	
x

	
x

	




	
Donating excess food to staff for free

	

	

	

	

	

	

	

	




	
Donating food waste for animal feed

	

	

	

	

	

	

	
x

	




	
Using food waste to make compost

	

	

	

	

	

	

	

	




	
Using food waste to make bio-fermented water

	

	

	

	

	

	

	

	




	
Using food waste to ferment into biogas

	

	

	

	

	

	

	

	




	
Recycling the hotel/restaurants’ kitchen oil

	

	

	

	

	

	

	

	




	
Food waste budget and

resource allocation

	
Having a budget to manage food waste in the hotel/restaurant

	

	

	

	

	

	
x

	
x

	




	
Having equipment(s) to manage food waste in the hotel/restaurant

	

	

	

	

	

	

	
x

	




	
Having technology applications to manage food waste in the hotel/restaurant

	

	

	

	

	

	

	

	








Source: Authors’ own field research (interviews, 2024), using a scale adapted from [1,2,23,44,53,54,55,56,57].













 





Table 6. Study informants (n = 8).






Table 6. Study informants (n = 8).














	Role
	Age
	Work Experience in Fine

Dining Restaurant

(Years) in Any Capacity
	Work Experience in

Fine Dining Restaurant

Specifically in the Capacity

of a Chef (Years)
	Cuisine

(Type)
	Restaurant Size (Seats)

Small (<20)

Medium (21–50)

Large (>50)
	World Guide





	Head Chef 1
	50
	20
	10
	Fusion
	Large
	The Michelin



	Head Chef 2
	45
	13
	5
	Fusion
	Medium
	



	Head Chef 3
	48
	19
	12
	Asian/Fusion
	Large
	The Michelin



	Head Chef 4
	38
	17
	7
	Fusion
	Medium
	The Michelin



	Head Chef 5
	43
	13
	5
	Fusion
	Medium
	



	Head Chef 6
	41
	15
	10
	Asian/Fusion
	Medium
	The Michelin



	Head Chef 7
	44
	15
	10
	Asian/Fusion
	Large
	The Michelin



	Head Chef 8
	37
	13
	5
	Fusion
	Small
	







Source: Authors’ own field research.
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