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Abstract
Sustainability with regard to food waste and its efficacy has started to be a crucial contemporary theme within the hotel and hospitality industry. This conference paper addresses sustainability in terms of food waste and its efficacy in the hospitality industry. 
Food waste leads to overproduction, innaccurate prediction of demand and other inventory misconducts. Thus, secondary qualitative analysis and NVivo (auto) thematic analysis are performed to analyse how technology-based inventory management systems promote operational effectiveness, cost control and ethical performance. From the findings, it has been seen that the smart inventory management systems help to accurately predict demands, decrease the rate of over-purchasing and improve waste monitoring. All these subsequently promote financial and sustainable advantages. However, the evaluation also demostrates the weaknesses with regards to effective employee engagement, organisational culture and ineffective technical adaptation.
The conference paper concludes that a smart inventory management system will only be successful if proper employee training, strategic planning and effective industry frameworks are accommodated along it. Few practical recommendations are also provided to help the hotels and hospitality sectors promote long-term reductions in food waste.









Introduction
Sustainability with regard to food waste and its efficacy has started to be crucial contemporary theme within the hotel and hospitality industry. Hotels generate huge volumes of avoidable food waste caused due to overproduction, inefficient demand forecasting and inaccurate stock management (Amicarelli et al. 2022). This leads to environmental, social and economic struggles that require systematic, structured and technology-based solutions.
Food waste is negatively related to hotel profitability, environmental responsibility and business reputation. According to NIH (2022), when sustainability is a key preference for guests and stakeholders within the hospitality industry, reducing food waste through smart inventory management helps hotels to strongly align operational efficiency with ethical and sustainable stewardship. This also promotes maximum competitive advantage for businesses in this sector.
The global hotel and hospitality industry is signified through huge volumes of food production, buffet-style services and unpredictable demand patterns. All of these lead to huge quantities of food waste. According to Costa and Costa (2022, p. 126), hotels suffer from climatic impacts that are caused due to greenhouse gases and profuse waste production and overpopulation.
Thus, sustainability is introduced within hospitality management strategies mostly because global bodies and tourism industry strongly promote waste reduction as a significant environmental stewardship. As stated by Hotel Technology News (2025), smart inventory management ecosystems are rapidly gaining recognition as a technical solution that can address long-term inefficiencies within the food operations of hotels.
Literature Review
Food Waste as a Sustainability Challenge in the Hotel Industry
The specific area being explored in this research conference paper is the effectiveness of smart inventory management systems in reducing food waste within the hotel industry. These systems perform data analytics, use prediction models and tools and conduct real-time monitoring to optimise food demand and store decisions. Digital inventory solutions help hospitality businesses transition from reactive to predictive waste management organisations. However, hotels use such systems in kitchens, storerooms and food and beverage departments so they can keep track of overstocking, spoilage and unnecessary disposal of food items. 
Food waste has been identified as one of the most crucial sustainability challenges within the hospitality industry. The waste generated from  hotels is both behavioural struggle and a systematic issue that arises due to poor demand prediction, fragmented supply chains and restricted technical integration. However, Danso et al. (2021) highlighted that traditional inventory systems in  hotels are depend on manual stock management and historical purchasing practices that fail to acknowledge the fluctuations in number of guests, seasonal demands and changes in the menu.
Smart Inventory Management Systems and Data-Driven Waste Reduction
Smart inventory management systems are a transiton towards data-based strategic decision-making. These smart systems use artificial intelligence and predictive analytics to predict accurate demand and reduce over- purchasing and overstocking. However, in the hospitality sector, this system is highly useful as it strongly aligns food perishability and brand reputation with waste of food items.
Organisational, Economic and Socio-Technolocal Limitation
However, this literature also showcases some limitations. Cooper and Hall (2023, p.8) once stated that the technical solutions alone cannot mitigate food waste if the organisation and their employees are not eagerly engaged and committed. The smart inventory systems only provide accurate predictions and are highly effective only if the employees constantly input data and follow the systems recommendations (NetSuite, 2024). This demonstrates the socio-technical aspect of sustainable intention within the hotel and hospitality sector. Danzer and Zeider (2025, p.10) also provided an economic perspective and introduced the idea of dynamic inconsistency in food waste patterns and explained that hospitality managers often short-term customers’ satisfaction over long-term waste reduction and management. For instance, many hotels  like Ritz-Carlton often believe overstoking buffet items can be significantly safer than risking brand reputation through guest dissatisfaction even if it generates significant food waste. However, the smart inventory management systems question such ideology and produce meaningful and evidence-based insights that develop equilibrium between guest preferences and sustainability goals. Socaci (2020, p.4) further elaborated effective waste reduction needs efficient integration through procurement, storage and menu planning.
Strategic, Ethical and Post Pandemic Perspective
A smart inventory system actively supports all these integrations by connecting the purchasing data with the consumption trends. However, the small and medium-scale hotels and hospitality units often struggle with economic barriers that restrict their expansive integration of such technologies. The latest findings demonstrate that smart inventory management systems play a significant role in transitioning hospitality sustainability practices from compliance-based to strategy-driven. Sharma, Singh & Tyagi (2024) argue that technical interruptions in the hospitality industry are most significant when aligned with the principles of regenerative and circular economy. Moreover, a smart inventory system contributes to hotels by helping them track food usage trends, reuse surplus ingredients and minimise dependency on procurement practices. 
The implementation of data science within this management system has also been stated as a catalyst for hotel operations. The machine learning tools used in the inventory systems help hotels constantly refine their demand predictions based on changing guest profiles, seasonal hikes in demand and special events. According to Sampaio, Sebastião & Farinha (2024) the change in demand in the hospitality sector is highly relevant from the post-pandemic period as demand volatility became more pronounced from then on. This resulted in a situation where the smart inventory systems supported reliance along with sustainability.
However, in the hotel industry, smart inventory management systems often prioritise efficiency metrics instead of social dynamics like employee workload or disrupted managerial discretion (Hospitality net, 2025). This leads to an increase in ethical considerations regarding the imbalance between automation and human ideology within sustainable hospitality practices. 
Summary
To conclude this literature suggests that through smart inventory management systems have substantial potential to minimise food waste generation. Their success  is highly dependent on organisational culture, employee training and strategic alignment with the principles of sustainability. This initiates the need for a holistic approach instead of implementing technology as the sole solution.
Method
Data collection procedure
The study of this conference research paper uses a qualitative secondary research approach. All the data and information are collected vigorously from academic journals, hospitality management records, published conference papers and industry reports based on food waste generation, reduction and effective inventory management. Moreover, data were also extracted from the reports on global tourism and hospitality that provided deeper insight into the global trend of food waste and technical adaptations. These resources were accessed through academic databases, university digital libraries and official industry websites. The selected information was checked thoroughly for relevance, reliability and recency and it was ensured that the information used promptly highlights the latest findings and challenges based on food waste and smart inventory management in this sector.
Analytical technique and framework used
This report uses thematic analysis as the key technique to analyse the qualitative secondary data. Thematic analysis is used to detect the recurring patterns (Ahmed et al., 2025). This analysis is used here to identify recurring trends in food waste reduction, technical adaptation, operational, effectiveness and sustainable practices within the hospitality industry. The thematic analysis approach provides a systematic and structured comparison across multiple sources and produces critical analysis on the dynamic industry practices. Moreover, a sustainability-based analytical framework was also applied to evaluate the environmental, economic and operational outcomes with regards to the sustainability models within the hospitality industry. This combined approach helped to gain a systematic, structured and theoretical interpretation of the findings.
Theme Impact Analysis
Analysis and interpretation of the impact of the chosen theme on the chosen on the hotel and hospitality industry using Nvivo (auto) thematic analysis
This study uses NVivo (auto) thematic analysis to identify and interpret the primary ways in which the sustainability initiatives within the hotel and hospitality industry focus on food waste reduction mainly through smart inventory management systems. According to Lumivero (2023), NVivo (auto) thematic analysis is an auto-coding clustered recurring phenomenon that identifies four themes of operational efficiency, cost control and profitability, environmental sustainability and organisational and behavioural threats. These themes, altogether, demonstrate the impact of smart inventory management systems on the hospitality sector. 
The first phase of thematic analysis is about identifying the thematic category and aligning it with operational efficiency (Bueno et al., 2024). This analysis revealed constant associations between smart inventory systems and enhanced demand forecasting, stock rotation, and reduced food spoilage. This proves that the hotels that adopt data-based inventory tools experience more steamlined kitchen operations and minimised uncertainty in food production planning. Olufemi-Phillips et al. (2024, p. 1042) stated that predictive analytics improve coordination between procurement and food preparation processes. This is what is mainly valuable in high-volume hospitality environments.
In second phase of this thematic analysis is related to cost control and profitability. NVivo coding showed recurring references to reduced food purchasing costs and enhanced margin management. The reduction in food waste is directly related to the minimisation of disposal expenses and over-purchasing, as well as the promotion of enhanced economic performance (USDA, n.d.). From the writings of Dixit (2020, p. 24), it can be understood that sustainability-based technologies provide dual advantages by converging ethical responsibilities with financial efficiency. This reinforces the adaptation of smart inventories within the hotel businesses.
Environmental sustainability is the next significant theme under this thematic analysis. NVivo analysis highlights a strong relationship between reduction in food waste, elimination of carbon footprints and corporate social responsibility (CSR). Forbes (2024) also states that sustainable initiatives promote brand reputation. This is so because environment-conscious individuals prefer transparent, ethical and responsible operational practices.
The last theme deals with identifying the organisational and behavioural threats that analyse the overall impact of the smart inventory management systems. NVivo demonstrated few challenges related to staff retention, necessary training and bias in managerial decision-making. There are some hotels that constantly promote overproduction to avoid guest disffection despite having access to accurate datasets (Manzoor et al., 2024). Such behaviour leads to organisational complexity and hampers the long-term success of the business.
To conclude, the NVivo (auto) thematic analysis highlights that a smart inventory management system predominantly impacts the hotel and hospitality industry by improving its operational efficiency, profitability and ethical performance.
Critical reflection on their levels of impact: Strengths and Weaknesses by using SWOT analysis
	Strengths
	Weaknesses

	· Adaptation of digital inventory and automated systems.
· Implementation of sustainability within strategie decision-making.
· Enhancement in data-based decision-marking.
· Improved brad reputation and stakeholder trust.
	· High integration and mantenance cost.
· Over-reliance on employee engagement and digital capability.
· Behaviour resistance and institutional culture.
· Resticted scalability and standardisation.

	Opportunities
	Threats

	· Adoption of digital and automated inventory systems.
· Implementation of sustainability in the strategic decision-making (Loh, Perdana and Lee, 2025).
· Data-based decision-marking for reduction of long-term cost control and waste generation.
	· Over depencence on staff engagement and techmological skills.
· Restricted scalability and lack os standardisation.
· Behavioural resistence and organisational culture.


Table 1: SWOT analysis
(Source: Self-Developed)
Strengths
Adaptation of digital inventory and automated systems helps multiple hotel chains to enhance their stock visibility, decrease the rate of over-ordering and produce accurate responses to the guest preferences. According to Ivanov & Webster (2019), automated services promote operational consistency and minimise the likelihood of human error in organisational processes. Implementation of sustainability within strategic decision-making provides competitive advantage to the businesses.  Wavei, Lo and Gedecho (2025) demonstrate that knowledge-sharing practices among the frontline workers promote effective use digital systems and improve waste minimisation. Enhancement in data-based decision-making helps the hotels to connect their inventory data with procurement and menu planning. As per Santos and Silvia (2019, p. 10), digital systems help managers to strongly align operational decisions with ethical objectives and improve organisational effectiveness and brand credibility. Improved brand reputation and stakeholder trust is found in those hotels which proactively address the food waste reduction principles. As stated by Dawson, Lemelin and Stewart (2012, p. 1) trasparent sustainable actions enhance customer perception and promote responsible tourism narratives.
Weaknesses
High integration and maintenance cost is prominent weakness mainly for small and independent hotels. The modern automated technologies are costlier and are often accessible to large-scale hotels. This creates inequality within the industry. Over-reliance on employee engagement and digital capability is another weakness as without proper training, the workers and staff may not properly use the modern systems and data. As stated by Wavei, Lo and Gedecho (2025), poor or no idea about management hampers the technology-based sustainable initiatives. Behavioural resistance and institutional culture act as a major barrier. Managers are often seen to override system recommendations to avoid the service threats. This leads to constant overproduction. Ethical and cultural influences strongly promote application of sustainable technologies within a business. Isolated technical interventions often lack long-distance implementation within operational strategy. Improper project governance addresses sustainable initiative risks as a short-term struggle instead of transformance challenges.
Opportunities
Adoption of digital and automated inventory systems develops opportunities for hotels to minimise food spoilage and enhance overall stock visibility (Loh, Perdana and Lee, 2025). Implementation of sustainability in the strategic decision-marking helps the hotels to get competitive advantages by strongly aligning operational effectiveness with sustainable resposibility. Data-based decision-making helps to coordinate efficiently between procurement, menu planning and kitchen operations so that the long-term cost control and waste can be reduced.
Threats
Over dependence on staff engagement and technological skill hampers system efficiency if the employees are not well trained. Behavioural resistance and organisational culture lead managers to override system recommendations and lead to continued overproduction and food wastege (Fatorachian, Kazemi and Pawar, 2025). Restricted scalability and lack of standardisation limit long-term sustainability impact as isolated technology interventions cannot be fully implemented into main operational strategies.
Conclusion
The conference paper analysed sustainability with regard to food waste within the hospitality industry. This paper also focused on the efficiency of smart inventory management systems for minimising food waste and enhancing operational efficiency in hotels. The latest findings highlighted that these systems promote data-based decision-making, cost control and ethical responsibility. However, the success of such systems is completely based on organisational culture, employee engagement and economy. Moreover, the smart systems provides significant advantages to the hotels only when the sector observes an integrated approach that aligns technical investments with worker training and strategic sustainability planning. Thus, combination of all these approaches provides long-term reduction of food waste in the hospitality sector.
Recommendation
On the basis of the evaluation on sustainability and food waste reduction through the smart inventory management systems, few future-centric recommendations are proposed exclusively for hotels and the hospitality industry.
The hotels should have efficient menu engineering and procurement strategies that should be trained with accurate inventory data. They can use system-generated ideas to design their menus that have common ingredients. This will minimise the rate of overstocking and over spoilage. Hotels should also have good partnerships with their suppliers so that they can adjust delivery recurring and portion sizes. This will also promote waste reduction.Moreover, the hotels should prioritise long-term partnerships with the suppliers so that they can gain maximum sustainability impact.
Lastly, the customer management strategies should be developed so that they align with the technical adaptations of the business. The hospitality sectors can introduce some behavioural changes like optional portion size, agile sustainability messaging and refined buffet layouts for controlling over-serving. These approaches will attract guests without compromising on service quality and will also develop an equilibrium between consumer preferences and sustainability goals.
To conclude, the success behind food waste reduction will completely depend on the hotels and their adaptation of an integrated approach that converges technology, human resources and policy. Moreover, the hotels and hospitality industry can attain meaningful success and parallels maintain service quality and profit by strongly aligning efficient operational practices with sustainability principles.
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