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Abstract 
The aim of the study is to suggest use of intelligent inventory management systems, such as digital inventory monitoring, predictive orders, and real-time operations, can reduce waste and, at the same time, contribute to better efficiency of functioning and increased sustainability. Food waste is a continuing challenge in the hospitality industry; this is mostly because of overstocking, spoilage, and poor inventory maintenance. The analysis embraces the Triple Bottom Line framework to evaluate the impact of the environment, economy and social factors by employing secondary research that includes scholarly literature, industry reports, and case studies. The results indicate that an efficient inventory management can lower operational expenses, lessen the environmental footprint and engage the staffs, yet there are adoption issues that small hotels are still facing due to the expenses involved in technology and necessary training. Moreover, the study recommend that hotel ought to implement scalable food waste management systems valid and suitable to the hotel size and resources. 
[bookmark: _Toc219485467]Introduction 
The selected topic from the brief is “Sustainability in terms of Food waste and its efficacy”. Sustainability has become a central issue in the hotel and hospitality industry, driven by an increase in awareness of environmental issues, regulatory requirements and changing customer demands. The research topic is the minimization of food waste in the hospitality industry, namely in hotels. This paper concentrates on application of intelligent inventory management practises as sustainability measure to reduce loss of operation and reduction of environmental impact.
Food waste is one of the most striking challenges among many, as hotels are faced with a great loss which can be explained by over-production, over-spoilage, and poor stock management (Amicarelli et al. 2022). To address this, Bendesa et al. (2022) respond by saying that hotels are implementing food waste minimization policies, which may include smart inventory management systems, menu engineering, portion control, and enhanced operational plans. These strategies are in line with more general sustainability principles, including the United Nations Sustainable Development Goal 12, which advances responsible production and consumption. Further, the current research uses a secondary research design, which is based on peer-reviewed academic sources, industry publications, and case studies. The study examines the impact of smart practises on inventory management on the environmental, economic, and social sustainability outcomes of hotel food waste reduction through the use of thematic analysis and the Triple Bottom Line framework.
[bookmark: _Toc219485468]Literature Review
[bookmark: _Toc219485469]The Role of Inventory Management in Hotel Food Waste
Proper inventory management plays a critical role in reducing food waste within a hospitality industry. Poor inventory management results in excessive production, waste, and perishable products going to waste, which leads to high operational losses (Socaci et al., 2020). Moreover, Wu and Teng (2022) state that offerings in buffet style and inaccurate demand forecasts exacerbate this issue, as restaurants prefer to over-stock so that guests are pleased by the offerings, which end up in high volumes of food that cannot be re-utilised. Similarly, Crocker (2025) indicate that lack of organisation in procurement and ineffective inventory management lead to excessive inventory and food waste within hospitality establishments as perishable products get spoilt before they can be put into use and inventories are kept at a level that is not proportional to demand. 
[bookmark: _Toc219485470]Smart Inventory Management and Sustainability
Smart inventory management has been identified as one of the strategy approaches to minimising food waste and improving hotel sustainability. According to Chkoniya (2021), digital stock tracking, predictive ordering, and real-time monitoring systems are all supported by artificial intelligence (AI) and applied data science and help hotels adjust their procurement processes to the reality of actual consumption patterns. Costa and Costa (2022) state that from an environmental perspective, such practises decrease voted landfill levels and greenhouse emissions linked to wasted food.
Inventory optimization decreases operational expenses through essential money saved on making unnecessary purchases and enhancing resource utilisation economically. It helps to strategically boost competitiveness and brand recognition, thus exceeding increasing consumer demands of sustainable operations (Olaniyi and Pugal, 2024). Although these benefits exist smaller hotels are burdened with obstacles to overcome like cost of technology, staff training, and operational adjustment issues, and so provides a reason to have scalable and cost-effective solutions.
[bookmark: _Toc219485471]Technological Solutions in Inventory Management
The recent literature focuses on how technology and data analytics can be used in decreasing food waste. According to Chkoniya (2021), the use of artificial intelligence and data science applications helps hotels to predict demand more efficiently, optimise their inventory, and track waste trends in real-time. These inventory systems enable automated tracking of items, allow more rational decision-making to enable managers make a balance between the quality of the service offered and the efficiency of operations. In opposition to this, Sharma et al. (2024) deliver the facts that hotels that have installed digital tracking devices register quantifiable food waste reductions, especially in the functionalities of buffets and banquets.
Irrespective of these advantages, there is an unequal use of advanced technologies. Gajić et al. (2024) emphasise that these systems foster efficiency in operations, cost reduction, and sustainability objectives. Nevertheless, there are adoption barriers, especially when it comes to small and medium hotels, such as the high cost of implementation, low levels of technical skills, and the fact that staff members have to be trained.
[bookmark: _Toc219485472]Behavioural and Economic Perspectives on Food Waste
In addition to inefficiency in operation, behavioural aspects are also influential in the production of food waste. However, de Visser Amundsen and Kleijnen (2019) use behavioural economics to food waste on the premise that dynamic inconsistency, whereby the immediate preferences drive against long-term sustainability objectives, affects consumers and managers. Dixit (2020) has upheld this theory indicating that guest-experience management commonly encompasses the perceived value rather than efficiency on resource based.
Economically, Socaci (2020) emphasises that food waste is a loss of embedded resources and resources such as labour, energy, and water as contributing factors to the problem of sustainability. As much as food waste can be reduced to save costs, and early expenditure on staff training, technology, and process redesign introduces a financial obstacle especially in the case of independent hotels.
[bookmark: _Toc219485473]Theoretical Framework: Triple Bottom Line (TBL) Theory
Elkington proposed the Triple Bottom Line (TBL), a holistic approach to assessing sustainability based on the evaluation of the environmental, economical, and social performance. Within the framework of the hotel and hospitality segment, TBL is especially applicable to the reduction of food waste initiatives (Hammer and  Pivo, 2017). Environmentally, the integration of efficient inventory solutions reduces excess stocking and spoiling and hence less food goes into landfills and the associated greenhouse gas emissions. Monitoring in real-time and predictive ordering align the procurement operations with the real patterns of consumption, thus reducing resource wastefulness and promoting the broader sustainability goals (Costa and Costa, 2022). On the economic front, advanced inventory management improves operational efficiency, via the optimisation of stock usage, the removal of unnecessary purchases, and minimal food spending. Such cost reductions play a crucial role in strengthening profitability, without affecting the quality of services (Sharma et al. 2024).
On the social front, the use of inventory management processes creates staff involvement because of the training that enhances the attention to wastes and operational responsibility. Hotels also stand in a position that it endorses corporate social responsibility programmes like giving surplus food to their local communities and hence raising brand reputation and also maintaining stakeholder trust. 
[bookmark: _Toc219485474]Research Gap 
Despite the fact that the minimization of food waste in hotel business has become the subject of a lot of academic research, literature is still insufficient in terms of its analysis of the exact effect that smart inventory management practises have on waste reduction. The majority of inquiries are limited to general operation approaches, or sustainability efforts, thus overlooking a systematic analysis of how the manual and digital inventory systems impact the environmental, economic, and operational results. Only the behavioural elements, such as conduct of staff regarding inventory procedures and managerial decision-making regarding stock control, have been enough undermarked academically. These gaps need to be addressed to generate effective, technology-based, economically efficient inventory measures that can significantly help to minimise food wastes in the hospitality industry.
[bookmark: _Toc219485475]Method 
This paper will use the secondary research method to analyse the food waste reduction practises in the hotel and hospitality industry. Secondary studies would be suitable because it will allow viewing the overall picture of available scholarly knowledge, experience in the industry, and empirical results without collecting information (Felizardo et al., 2020). Nonetheless, systematic review of peer-reviewed journal articles, academic text books, industry reports, and policy documents on sustainability and food waste management in hospitality were used as a source to collect data. The journals were used as key sources including International Journal of Hospitality Management, tourism management, and sustainability, as well as industry publications such as the United Nations World Tourism Organisation (UNWTO) and established hospitality organisations.
Data collection was conducted by searching the keywords such as food waste, hospitality sustainability, hotel operations and inventory management. The sources were chosen according to the relevance, the recency of publication and academic credibility. In addition, a thematic analysis method was used to critically examine the obtained literature, enabling the identification of common patterns, challenges, and best practises applied to reduce food waste (Christou, 2022).
The Triple Bottom Line (TBL) framework provided was utilised as the main analysis instrument to assess the effects of food waste management strategies. This model allowed taking a systematic evaluation of environmental, economic, and social consequences and provided the ability to estimate sustainability performance in hotel activities in a balanced manner.
[bookmark: _Toc219485476]Theme Impact Analysis 
The section discusses the effectiveness of food waste minimization programmes in the hotel and hospitality sector on the PESTLE model of sustainability that assesses sustainable development in terms of environmental, economic, social, technological, legal and political aspects. It is observed that the minimization of food waste has also emerged as a key area of priority within hospitality organisations to ensure the achievement of goals on operational efficiency and sustainability in the face of a growing regulatory and consumer demands.
[bookmark: _Toc219485477]PESTLE model
	PESTLE Factor 
	Impact 

	Political
	Government regulations on food waste, safety, and sustainability affect operations. Policy push towards net-zero and waste reporting encourages hotels to adopt smart inventory to reduce unnecessary stock and lower environmental impact. 

	Economic
	There were 2.6 million jobs in the hospitality industry in the UK in September 2025, which was 7.1% of all jobs in the UK. Hospitality is similarly important to the economic output of each country and region in the UK; it makes up 2 to 4% of the total economic output for each UK country and region (UK Parliament, 2025).
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Figure 1: Contribution of the Hospitality Sector to the UK Economy
(UK Parliament, 2025)

	Social
	Consumer expectations increasingly favour sustainability, compelling UK hotels to reduce waste and demonstrate ethical practices. Improved inventory systems also enhance staff engagement by incorporating waste-aware processes and training (Olya et al. 2021). Social initiatives like food redistribution improve community relationships.

	Technological
	Advances in AI, IoT, and data analytics tools enable predictive stock ordering and real-time monitoring. It is observed by UK Hospitality (2025) that 85% of restaurant leaders plan to invest in technology, such as new AI and automation tools, to help improve their companies this year.

	Legal
	UK food safety standards, waste disposal laws, and potential future legislation on food waste reporting create compliance pressure. Accurate inventory tracking helps ensure legal adherence and traceability of stock handling (Food Standard, 2026).

	Environmental
	The hospitality sector produces millions of tonnes of waste annually, with hotels contributing ~79,000 tonnes of food waste each year, creating landfill and emissions burdens (UNFCC, 2024). Smart inventory management reduces spoilage and supports environmental goals like lowering waste and carbon emissions.


[bookmark: _Toc219485478]Environmental Impact 
Environmentally, food waste minimization provides the hospitality sector with high returns. In the case of Moult et al. (2018), the researchers determined that food waste significantly contributes to greenhouse gases, especially methane produced in landfills. Inventory systems that are powered by AI can help the hoteliers anticipate demand appropriately, hence, resulting in the reduction of unnecessary food purchases and subsequent carbon emissions as a result of waste. Waste tracking and measurement systems used by large hotel chains have ensured that the pattern of food waste is monitored so that specific interventions can be made in large waste departments of food services like buffets and banqueting (Karakas, 2021).
These initiatives support broader environmental objectives, including carbon reduction targets and compliance with sustainability standards. However, limitations remain. It is highlighted by Way et al, (2025) that decreasing food waste in the hospitality industry largely depends on the level of employee involvement and procedural routines. However, employees often weigh the speed and efficiency of their operations as compared to careful adherence to sustainability measures, hence creating a heterogeneous outcome in waste reduction.
[bookmark: _Toc219485479]Economic Impact and Financial Implications
There are opportunities and challenges with respect to food waste reduction economically. Talukder et al. (2024) state that efficient waste management help to save costs due to less food being bought, better stock rotation, and increased demand forecast accuracy. According to an industry evidence provided by Chawla et al. (2021), the main contributing factors of food waste in UK luxury hotels and emphasised that better operational methods such as streamlined purchasing systems and increased stringency of the stock system could result in waste minimization and a subsequent growth in the financial payback. 
In spite of these benefits, financial costs are extremely high, especially in small and medium hotels. Technological investments, training the staff and redesigning the processes may be very expensive and the returns may be realised only in long term (Chawla et al. 2021). Moreover, hotels with thin margins might not be eager to downsize portions or buffets in fear of customer dissatisfaction and sense of value.
[bookmark: _Toc219485480]Social Impact and Organisational Culture
Food waste reduction projects affect organisational culture, staff interaction, and relationships with the stakeholders, socially. The results of Chawla et al. (2022) outline that Employee involvement and specific training plays a crucial role in the development of pro-environmental behaviours in hospitality operations, as they determine how employees within hospitality operations address and contribute to waste-reduction activities in situations where they are well-educated and motivated.
Furthermore, hotel that proactively respond to the food waste enhance corporate social responsibility (CSR) effectiveness that can help boost brand recognition among consumers with a strong interest in environmental protection. The collaboration with the food redistribution charities also helps to increase social impact as the food insecurity in the local communities will be improved (Blake, 2019). However, challenges persist. Long-term behavioural change may be compromised by staff turnover in the hospitality business and is only supported through constant training and reinforcement. The lack of commitment from the leadership may lead to the sustainability initiatives being viewed as operational burdens but not part of the strategic priorities (Mahran et al. 2025).
[bookmark: _Toc219485481]Conclusion 
It is concluded that inventory management is a critical tool in addressing the problem of food waste in hospitality industries, which can produce measurable environmental, financial, and operational benefits. Using the implementation of forecast methods, online inventory, and real-time delivery services, hotel management can lower overstocking, reduce spoilage, and decrease unnecessary usage of resources, further promote the goals of sustainability and increase cost efficiency. Whereas bigger hotel chains have the potential to utilise the leverage of advanced technologies to produce a significant effect, smaller facilities are faced with such challenges as the necessary organisational investments, employee education, and adjustments to organisational workflows. Optimal benefits can be achieved when inventory management is incorporated into primary operational procedures, supported by leadership and involvement, and scalable technologically based solutions that balance the sustainability demanded with long-term profitability.
[bookmark: _Toc219485482]Recommendations 
Based on the analysis of the food waste rate reduction programmes in the hospitality industry, some future-oriented suggestions are made to improve sustainability without sacrificing the operational and financial viability of an organisation. To begin with, any hotel ought to implement scalable food waste management systems valid and suitable to the hotel size and resources. Although a large hotel chain might invest in sophisticated digital tracking solutions, small and independent hotels may use alternatives that are less expensive, including manual waste audits, better stock rotation methods, and simpler prognostication tools. These strategies enable partial assimilations without overburdening of the financial part. Another recommendation is employee education and involvement must be regarded as one of the essential elements of food waste reduction policies. Consciousness of waste effects, positive food management and entrenching sustainability in normal day operations are some of the ways that regular training programmes can enhance and instil. 
The hotels need to reconsider menu design and formats of services by implementing portion control, menu engineering, and demand-driven production that is especially required in buffet and banqueting services where the volumes of waste are most significant. Provision of flexible portion and minimising the excessive food displays can go a long way in minimising wastes but at the same time not harming the satisfaction of the guests when well conveyed. Further there must be increased collaboration and policy in the industry. 
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