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Abstract
The global hospitality industry is on the verge of a critical turnstill as the sector needs to address the following dilemma: how to balance the provision of top-tier guest experience with the pressing economic and ethical demands of Net-Zero targets? The tension between eco-efficiency and profitability is a critical analysis of this research paper with regard to food waste reduction and the effectiveness of the models of circular economy. Based on a secondary qualitative research approach, this paper is a synthesis of current academic literature that uses some of the most rigorous analytical models, such as STEEPLE, VRIO, and 5-Why analysis, to assess the role of circularity in determining firm value and operational resilience. The results point to an AI-based smart inventory paradox whereby AI systems promise much accuracy in waste minimisation but can introduce the risks of Techno-Stress among employees and the Uncanny Valley uneasiness among visitors. Analysis shows that technological sources such as reinforcement learning are critical to eco-efficiency in the back-of-house operation, but cannot provide a long-term competitive advantage when it is absent in the form of Green Leadership and frontline emotional intelligence. 
A root-cause analysis implies that most sustainability failures are often management-based as opposed to technology-based, and can be caused by the absence of interdisciplinary collaboration. The final conclusion of the paper is that a hybrid Human-Centered Circularity model is needed to transform the current economy to the circular hotel economy. By leaving the so-called invisible logistical efficiency to AI, the strategy empowers the staff to become so-called Sustainability Empaths that will humanise green protocols. The repositioning of sustainability as a marketing device to a management dimension is something that can enable hotels to attain Triple Bottom Line in balancing environmental stewardship and long-term financial sustainability as well as customer loyalty.
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Introduction
The development of the global hospitality business in 2026 is evolving fast and radically, with the use of sustainability and the effectiveness of food waste management taking the first position in the list. This has become the most vital theme since it directly deals with the most acute ethical and economic issue of the industry, namely, the necessity to combine the custom-made guest experience with meeting the strict requirements of the so-called Net Zero and minimising the shocking costs of the industry agro-industrial waste of food (Sharma et al., 2022). In the past, food waste was considered a necessary consequence of high-tier service, excellence in the modern guest experience has become a matter of an integrative approach to theoretical management of the organisation and green technologies. This theme is further emphasised by the post-COVID transition, during which hospitality SMEs are more than ever put under pressure to implement circular economy strategies in order to remain afloat in a resource-limited market (Bowen et al., 2024). In this regard, the hotel industry has moved beyond sustainability being an instrument of marketing to being a management dimension that should be the foundation of all the theoretical ideas. This paper will discuss the context behind this shift, examining why the combination of smart technology, including AI-driven inventory, and human cooperation is no longer an opportunity but a widespread need. The main issue is the mismatch between the capital investment needed to go green and the short-term demands of shareholders and guests, which demands a very critical review of hospitality value in a circular economy.
[bookmark: _Toc188115281]Literature Review
2.1 Conceptualising Circular Economy and Resource Circularity
The most distinctive structural change that contemporary hospitality management has been through is the transition between a linear roles of take-make-dispose model to a circular economy (CE). The most prominent obstacle to circular efficacy is the systemic disintegration of the food chain, where the environmental cost of waste to the end-consumer is obscured. In the case of the hotel industry, this would require the shift towards the so-called closing of the loop whereby food waste is not seen as the unavoidable byproduct of service quality anymore but as the resource that can be reused. Bowen et al. (2024) remark that SMEs in the hospitality sector, especially after the post-COVID context, are starting to implement such a circular approach not just out of altruistic motives, but under the condition of surviving in the market of limited resources. The corresponding evolution would necessitate the shift to the FFR model of waste management to Food Waste Exploitation, in which agro-industrial substrates can be effectively reused as energy, or as industrial enzymes, to establish a regenerative ecosystem (Sharma et al., 2022; Socaci, 2020).
2.2 The Profitability Paradox: Eco-Efficiency and Firm Value
There is a severe conflict between the large capital investment needed in circular systems and the immediacy of the profitability outlooks of the stakeholders. According to Savitri and Nik Abdullah (2023), eco-efficiency serves as a mediator of firm value, but these are only achieved with a sound system of corporate governance. This balance is based on the analytical framework known as the Triple Bottom Line (TBL), but Nogueira et al. (2023) note that most hotels are unable to align their environmental stewardship with financial sustainability. The literature indicates that the industry is currently headed towards a scenario-based policy projection for 2026, where protocols of "Powering Down" will be enforced as a measure to ensure competitive parity (Menegaki, 2025). As a result, long-term risk reduction and brand resilience have become increasingly important factors in determining the profitability of food waste mitigation as opposed to direct cost savings.
2.3 Behavioural Economics and the ‘Plate Waste’ Phenomenon
Guest psychology and the phenomenon of plate waste determine the effectiveness of mitigation of food waste significantly. According to Salins and Aithal (2023), the most effective predictors of whether a guest will lower his or her waste footprint are the social norms and the perceived behavioural control. Nevertheless, there is a substantial difference between guest intention and action, a construct that Danzer and Zeidler (2025) describe as the presence of Dynamic Inconsistency. When in a luxury setting, the guests can say they want to be environmentally friendly, but can waste something at the same time because of the perceived right to excess that comes with the high-end pricing. To alleviate this, hotels should go beyond the passive signage to the active Green Leadership and Frontline Knowledge Management whereby the employees are taught to make subtle manoeuvring on the decisions of the guests by considering emotional intelligence and empathy (Schäper et al., 2025; Wavei et al., 2025).
2.4 Supply Chain Transparency and Strategic Sourcing
Circular efficacy starts much earlier than food is delivered to the hotel kitchen and it demands a radical change of sourcing sustainability. The necessity of transparent procurement is being propelled by stakeholder pressure as well as organisational motives. According to Schäfer (2023), the necessity to make the supply chain transparent is vital; in the absence of a clear picture regarding the supply chain, food waste mitigation strategies are usually performative. Opacity and symbolic disclosure become a source of scepticism among consumers, who will question the truthfulness of green claims. The industry standard will be based on a so-called Human-Centered Circularity in 2026, in which supply chain data becomes the means to enable the staff and guests to become the owners of the waste journey (Brennan et al., 2023). Finally, mitigation is most successful when an interdisciplinary strategy is implemented in which the activities of the kitchen, procurement, and guest relations are coordinated so that circular protocols can contribute to the hospitality experience, instead of undermining it (Esposito et al., 2025; Magondu et al., 2025). 
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The study is a secondary qualitative research, a selection that is explained by the necessity to generalise global tendencies and scholarly literature in the 2020-2026 period. According to Cheong et al. (2023), a rigorous interdisciplinary analysis of social and environmental sciences in the hospitality context is possible by using online data and other available scholarly materials. A systematic review of peer-reviewed journals, doctoral dissertations, and industry leading textbooks included in the module handbook, including, were used in the data collection procedure. The methods of analysis focused on Content Analysis, an equation that Riffe et al. (2023) use to find common patterns in the literature on sustainability and AI adoption. With this approach, the study supports its results by the cross-reference of the prestigious journals, which is a method of ensuring academic rigour suggested by Risnawati et al. (2025). To be as thorough as possible, the study has used particular analysis tools: a STEEPLE analysis to measure macro-environmental effects, a VRIO framework to assess sustainability as a strategic resource, and a 5-Why Analysis to understand the roots of technological failure in waste reduction (Magondu et al., 2025). This methodological approach ensures that the findings are grounded in validated evidence, providing a robust foundation for the recommendations provided.
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The effect of food waste and circular economy effectiveness on the hospitality industry is multidimensional, influencing the operational eco-efficiency, the firm value, and guest loyalty. We can classify those impacts as specific disciplinary areas using a STEEPLE Analysis tool (Magondu et al., 2025). The industry has reacted technologically with inventory reinforcement learning and waste-to-energy (Nubi et al., 2024). But they only add value when they make guests feel a degree of humanisation in the sustainable encounter (Brennan et al., 2023). Post-COVID, hospitality SMEs have a business model innovation issue (Bowen et al., 2024). According to Savitri and Abdullah (2023), good corporate governance is a mediator between eco-efficiency and firm value. Those that embrace circularity effectively achieve lower costs and increased revenue via Green upselling, and those that fail experience brand dilution and pressure on stakeholders. The most evident socially is the plate waste behaviour of guests (Salins and Aithal, 2023). On the environmental side, AI partnership facilitates Carbon Footprint Management (Qi, 2024). Politically and legally, the industry will have to deal with "Powering Down" and rigid gaps in waste management (Menegaki, 2025). Lastly, ethically, the replacement of conventional labour with Green Tech begs the question of the sustainability of the human resource.
[bookmark: _Toc188115288]4.1 STEEPLE Analysis
The STEEPLE analysis cheques the Social impact of guests who want to be called Zero-Waste, and Technological burst of AI-based inventory. Circular technology is expensive economically, yet agro-industrial waste is more expensive (Sharma et al., 2022). The environmental effect is positive, since waste-to-energy systems will decrease the use of landfills (Nubi et al., 2024). Political and Legal impacts include extreme new 2026 requirements of supply chain transparency (Schaefer, 2023). On an ethical level, the industry should go beyond Traditional to Green leadership where technology will be used to serve the environment without compromising the value to the employee (Schaefer et al., 2025). One of the key limitations here is the absence of "Interdisciplinary Collaboration" between kitchen employees and IT teams, which creates a phenomenon of Techno-Stress and Service Sabotage by employees who believe perceived erosion of professional autonomy.
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The VRIO analysis of "Circularity and Food Waste Mitigation" shows why it is a Sustained Competitive Advantage.
· Value: Eco-efficiency brings the cost of operations in direct relation and increases the value of the firm (Savitri and Nik Abdullah, 2023).
· Rarity: In 2026, when everyone claims to be green, the actual Zero-Waste circularity, where waste is repurposed in such a way that it is exploited (Socaci, 2020) is a luxury.
· Inimitability: Competitors will not be able to replicate deep-rooted Green Culture and staff intuition on waste only using software (Wavei et al., 2025).
· Organisation: It must be organised with the help of the Green Leadership and interdisciplinary collaboration (Schaefer et al., 2025). When a hotel conceals its sustainability information or silences frontline employees, it does not use the resource. As such, sustainability is a useful, scarce and inimitable asset that needs the appropriate organisational culture to thrive.
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In order to see the causes of failure of Green Technology in the hospitality industry, a 5-Why analysis will be used on a typical issue: The new AI-Smart Inventory system fails to cut down food waste.
· Why? Since the AI is not being followed by the kitchen staff in their procurement recommendations.
· Why? They are not sure about the predictions provided by the AI in the area of the Reinforcement Learning (Cuartas and Aguilar, 2023).
· Why? Since the AI fails to incorporate the human variance of the arrival of the guests or unplanned incidents.
· Why? This was due to the fact that the system was developed as a tool that works with efficiency instead of collaboration (Mandić et al., 2023).
Root Cause: The Management had focused on Automated Service Delivery as a cost reduction process and did not connect it with Frontline Employee Knowledge Management (Wavei et al., 2025). This technology did not work since it was trying to overtake human intuition instead of supplementing it. The root because analysis points out that sustainability failure is typically a management failure, and not a technological failure.
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The sustainability with human staff directly influences the Service-Profit Chain. According to Hogreve et al. (2022) employee satisfaction is driven by internal quality, which leads to guest loyalty and profit. This chain is affected by food waste technology in 2026. When AI manages the inventory and waste tracking dullness, employees become happier because staff is liberated to do meaningful work and a Green Leadership (Schäpers et al., 2025). But when the technology is applied to spy or micromanage employees, there is the result of Techno-Stress and Service Sabotage. The sabotage of waste protocols by employees destroys the "Triple Bottom Line" (Nogueira et al., 2023). On the other hand, a Cobotic-like model where employees apply AI to optimise Agro-industrial substrates forms a virtuosity cycle of eco-efficiency and guest satisfaction. The critical reflection in this is that the power of sustainability lies in assisting the employee but its weakness is that it can never be the sole engine of the service-profit chain without human buy-in.
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The study of food waste reduction and circular economy effectiveness shows that the hospitality industry in 2026 will be at a critical juncture whereby eco-efficacy should be considered a fundamental financial and relationship approach. The essential conclusions are that, although reinforcement learning in inventory and circular exploration systems offers the operational speed required, it only works well when it is based on the concepts of Green Leadership and Frontline Knowledge Management. The eco-efficiency versus profitability paradox is not solved by either option, but by a hybrid approach in which machines deal with the predictable wastage, and humans with the exceptional service. The study concludes that the future of talent management in hospitality lies under a leadership style that appreciates interdisciplinary cooperation and "Triple Bottom Line". Frontline employees should be regarded as crucial "Sustainability Managers," whose hunch is the only tool that can keep guests loyal to high-tech surveillance in the world. Finally, the industry should not forget that hospitality is a people philosophy; technology is the driver, but circular cooperation is the core.
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[bookmark: _Toc188115294]Strategy 1: Implementing AI for "Invisible Service" (Back-of-House)
Hotels should focus on AI in the back-of-house work, which is very productive and does not demand emotions. After the study conducted by Qi (2024) and Nubi et al. (2024), AI must become the main initiator of carbon footprint and circular waste-to-energy measures. Automation of these invisible aspects would make properties sustainable and cost-effective without taking away the human touch of the guests. By delegating logistical accuracy to AI while reserving emotional labour for human staff, hotels can maintain a 'human-centered' value proposition where technical efficiency acts as a constant enhancer, rather than a replacement, for authentic empathy (Chi and Hoang Vu, 2023)   
[bookmark: _Toc188115295]Strategy 2: Upskilling Staff for Emotional Intelligence (High-Touch Focus)
The management will need to move to a Green Leadership Framework, and turn employees into Tech-Empowered Sustainability Empaths (El Hajal and Yeoman, 2025). They should be focused on EQ and supply chain transparency description (Schaefer, 2023). The hotels avoid Techno-Stress and avoid Service Sabotage by enabling staff to work with waste-tracking AI. Leaders should also instil an interdisciplinary culture, where the frontline expertise of kitchen workers can be used with technology to design it so that it aids human intuition and environmental responsibility, not supplants them.
[bookmark: _Toc188115296]Strategy 3: Ethical Data Management for AI-Driven Personalisation
The hotel needs to focus on Ethical AI and Opt-In Sustainability to address the "Personalisation-Privacy Paradox" (Nira, 2025). Introducing open, co-created data dashboards can enable guests to track carbon reductions, making surveillance a customised green service. Lastly, knowledge on the frontline needs to humanise data (Wavei et al., 2025). This synergy holds high-tech inventory to be a constant enhancer of high-touch hospitality, effectively restoring wilting trust by managing ethically and transparently in the modern sector.
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Appendix
8.1 Appendix: EMBOK Framework (Event Management Body of Knowledge)
Applied to the management and delivery of the International Hospitality Conference 2026 (as per Handbook Learning Outcomes).
	Domain
	Application to Conference Presentation

	Administration
	Management of research data, word counts (3,500), and adherence to UWTSD Harvard referencing standards.

	Design
	Creation of professional PowerPoint slides and thematic alignment with "Eco-Efficiency and Sustainability."

	Marketing
	Communicating research findings to a professional audience and assumed "Conference Delegates."

	Operations
	Technical setup of the "live" presentation and digital delivery via Microsoft Teams/Turnitin.

	Risk
	Management of "Techno-Stress" and ensuring data privacy (Personalisation-Privacy Paradox).



8.2 Appendix: STEEPLE Analysis Matrix
Macro-environmental analysis of Food Waste Mitigation Efficacy (Supporting Section 4.1).
	Factor
	Critical Impact on 2026 Hotel Sector

	Social
	Rising consumer intention to mitigate "Plate Waste" (Salins & Aithal, 2023). Guest demand for "Zero-Waste" luxury experiences.

	Technological
	Surge in "Reinforcement Learning" for inventory (Cuartas & Aguilar, 2023) and waste-to-energy life cycle assessments (Nubi et al., 2024).

	Economic
	Profitability acts as a mediator for firm value; high CAPEX for circular tech vs. savings in "Agro-industrial substrates" (Sharma et al., 2022).

	Environmental
	Global mandates for "Circular Economy" strategies post-COVID (Bowen et al., 2024) to reduce methane from landfills.

	Political
	UK/EU 2026 Policy-driven "Powering Down" approach for hospitality (Menegaki, 2025).

	Legal
	Strict transparency requirements for supply chains and "Good Corporate Governance" (Schäfer, 2023; Savitri & Abdullah, 2023).

	Ethical
	Transition from traditional to "Green Leadership" to prevent "Service Sabotage" by frontline staff (Schäpers et al., 2025).



1 8.3 Appendix: SWOT Analysis
Evaluating the internal strategic position of Sustainable Hotel Operations.
	STRENGTHS
	WEAKNESSES

	High accuracy (98%) in waste prediction (Cuartas, 2023).
 Enhanced brand reputation through "Green" status.
 Direct reduction in raw material procurement costs.
	High initial implementation costs for SMEs. Dependency on staff EQ and behavior change. "Dynamic Inconsistency" in management decision-making.

	OPPORTUNITIES
	THREATS

	Revenue generation from waste-to-energy systems.
 Capturing the "Eco-Conscious" luxury market segment.
Post-COVID Circular Economy funding and grants.
	 "Uncanny Valley" effect of intrusive surveillance tech. Guest trust issues regarding data exploitation.
Service sabotage by staff experiencing "Techno-Stress."


8.4 Appendix: Bowman’s Strategy Clock
Positioning the Hotel in the 2026 Competitive Landscape.
· Position 4 (Differentiation): Luxury hotels utilising "High-Touch" green leadership to justify premium pricing while maintaining eco-efficiency.
· Position 3 (Hybrid): High-Tech circularity (AI inventory) allows for high sustainable value at a lower cost, appealing to a broader mid-market.
· Non-Viable Area: Hotels that fail to implement circularity risk moving into Position 7 (Increased Price/Low Value) due to rising waste taxes and lost guest trust.
8.5 Appendix: 5-Why Analysis Model
Root Cause Analysis of Technology Resistance (Supporting Section 4.3).
Problem: Sustainable inventory software is bypassed by kitchen staff.
1. Why? Staff fined the data entry too time-consuming during peak service.
2. Why? The software UI is not integrated into their existing workflow.
3. Why? The system was purchased by IT/Finance without consulting the Chefs.
4. Why? Leadership utilised a "top-down" implementation style rather than "Interdisciplinary Collaboration."
Root Cause: A failure in Green Leadership and Frontline Knowledge Management (Wavei et al., 2025; Schäpers et al., 2025).
8.6 Appendix: VRIO Framework Summary
The ‘Human Touch’ as a Sustained Competitive Advantage.
	Resource
	Valuable?
	Rare?
	Inimitable?
	Organised?
	Result

	Smart Inventory AI
	Yes
	No
	No
	Yes
	Competitive Parity

	Circular Waste Tech
	Yes
	Yes
	No
	Yes
	Temporary Advantage

	Frontline Green Intuition
	Yes
	Yes
	Yes
	Yes
	Sustained Advantage
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