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Abstract
Sustainability in hospitality requires balancing environmental goals, net-zero initiatives along with profitability. Food waste poses major ecological challenges and financial loss. This paper examines the ways smart inventory systems along with composting, and local sourcing reduce waste to reach the net-zero targets. Using literature and cost–benefit analysis it analyses and argues that integrated technological and behavioural strategies can support competitive advantage maintaining sustainable grounds like local partnership, guest satisfaction and financial modelling. 
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1. [bookmark: _Toc211549776]Introduction 
The hotel and hospitality sector has been facing recent pressure based on the sustainable practices for the regulators, guests and investors. With the rising area of transparency, the analysis based on environmental impact along with challenges like water, energy and materials and food waste. This stands out in creating a nexus for the kitchen operations, procurement and carbon emissions along with the guest behaviour. However, with most of the operations of the sector committing to the net zero goals there has been an incremental shift for systemic transformation (Kasavan et al., 2022). 
Food waste in hotels has been stemming out with the buffet operations, varied menus, overstocking along with unpredictable demand. The wastage is due to oversized portions in which there is a twofold idea used that includes expense and the purchase power of the food preparation along with the environmental cost of disposing the waste. In case of smaller hotels investing in sustainability post Covid and in inflationary economy has been tough (Amicarelli et al., 2022). 
The key challenge, is seen as the ways to balance the eco-efficiency along with reduction of food waste, local sourcing and composting with the use of net-zero ideas. this requires cost cutting in most conjectures of operations and sustainability becomes a key need. This paper explores strategies for smart inventory and composting along with ideas like local sourcing. 
2. [bookmark: _Toc211549777]Literature Review
The literature review would be based on some of the key areas that includes the following focus as part of food waste and net zero domain.
1. Smart inventory and forecasting systems that analyses the demand analytics, waste tracking and just in time ordering. 
2. Composting and organic recycling 
3. Local sourcing / shorter supply chains
[bookmark: _Toc211549778]Food Waste in Hospitality: Scale, Drivers, and Impacts
A systematic review by Filimonau and Delysia, (2019) has been able to show that the hospitality and food service (HaFS) sector can be seen a major contributor of the waste of food in the sector. As per a report by Science Direct hotels can be seen as generating waste in different stages that include procurement inefficiencies, overproduction and the leftovers from buffets (Darcy, Ambrose and Buhalis, 2012). This requires kitchen trim waste, plate waste along with inventory management leading to spoilage in storage. The root cause for the same can be seen as lack of forecasting idea and management of stock polices. With guest preferences there is too much diversification of menu and lack of real time analysis (Camilleri, 2021). 
Dawson, Lemelin and Stewart, (2012) states in the hotel context, cost is directly related to the waste along with the analysis of every unit food cost that also includes cost of the ingredients, utilities like refrigeration and labour. The disposal is directly related to the estimation of the scholars in reducing food waste with the percentages of cost of scaling. Furthermore, there is need for food waste that is part of the landfill decomposition. The emission of methane along with a potent greenhouse gas can be seen as part of the waste reduction that supports the lowering of the carbon footprint in the hotel industry (Amicarelli et al., 2022).  
Inventory management along with sourcing decisions can be seen to embed emissions that is long-distance shipping along with cold-chain energy. however, management is also required in packaging, and waste in transit. The shift to net-zero accelerates the necessity of measuring those upstream emissions that gives more weight to choices like local sourcing and waste valourisation.
[bookmark: _Toc211549779]Smart Inventory and Forecasting
Recent work on “zero waste solutions in hospitality” has been able to show that agile practices combined with end-of-life waste management must be able to create sustainable outcomes. Kasavan et al., (2022) highlights that inventory systems should be integrated with the real time tracking, forecasting and waste feedback that is crucial for reducing soilage and overstocking. 
Similarly, with life cycle and inventory analyses the need to analyse the environmental impact would help in demonstrating more precise ordering and storage that would eventually reduce both waste and environmental footprint (Ford and Sturman, 2020).
Key facets include:
· Waste tracking systems such as weighing bins and digital dashboards. 
· Predictive analytics / AI forecasting that includes the learning from guest behaviour, and seasonal trends. 
· Perishable prioritisation and FIFO 
· Dynamic menu planning along with batch sizing
These systems allow hotels to limit the buffer stock and spoilage avoidance along with the investment in hardware, software, and staff training (Camilleri, 2021).
[bookmark: _Toc211549780]Composting / Organic Recycling
Darcy, Ambrose and Buhalis, (2012) mentions composting and anaerobic digestion would be able to provide the path to valourise the unavoidable organic waste rather than sending it to landfill. The concept of closed-loop food systems has been emerging in the hotels that is receiving attention along with hotels that aim to return organic waste to soil or energy cycles. There is need for closing the resource loops (Batabyal and Das, 2019). 
In the Sustainable Food Waste Management Practices study, Kasavan et al., (2022) has been able to predict that practices in medium to large hotels can use organic recycling that is one of the stages hotels to adopt after prevention, reuse, and redistribution.
The typical hierarchy that can be utilised for the purse would include prevent then reuse like surplus food donation and then recycle like composting, bioenergy that can lead to environmentally sustainable disposal (Camilleri, 2021). However, the key issues in composting include the following that is:
· Space and infrastructure like the on-site composters, bins and organics separation
· Compliance with food hygiene along with safety regulations
· Odour and pest control with look into logistics of moving organic waste (Batabyal and Das, 2019)
· Capital and operational cost can be turning organic waste into usable compost or paying third-party processors (Sustainable Hospitality Alliance, 2024). 
Some hotels can partner with local farms or municipal composting facilities that would enable the idea of economies of scale.
[bookmark: _Toc211549781]Local Sourcing / Short Supply Chains
Local sourcing is important as it helps in shorter transport distances along with lower cold-chain energy that can freshen produce like longer shelf life. there are better relationships with suppliers to reduce waste in the supply chain. The sooner the produce comes from farm to kitchen, the chances of spoilage are lessened (Sundt, 2012). 
The decarbonising hotel food systems report from the Sustainable Hospitality Alliance has been able to show that hotels can shift toward regenerative and local food systems that is important to reduce food miles, packaging, and spoilage losses (Cooper and Hall, 2019). 
However, local sourcing also has challenges like the following:
· Local suppliers can have inconsistent supply, smaller scale or seasonal shut downs. 
· Costs may be higher as the products are local, organic and smaller volume
· Coordination and supply chain management along with logistics can create a complex issue (Brotherton, 2015). 
· Need for hotels to develop supplier relationships and forecasting along with shared commitments
[bookmark: _Toc211549782]Synthesis and Gaps
One gap is empirical studies is the limitation of mid-sized or budget hotels that are mostly found in the industry along with the analysis of the capital and technical capacity. Another gap is integrated modelling of eco-efficiency strategies that would include inventory and composting with local sourcing as part of carbon targets. This gap would be analysed in the present paper. 
[bookmark: _Toc211549783]3. Method 
This study uses secondary research from relevant sources combined with analytical modelling. The data sources are:
· Peer-reviewed journal articles form Google Scholar based on hospitality, environmental management and sustainability would be used. 
· Industry reports and white papers from Sustainable Hospitality Alliance and hotel groups, WRAP. 
· Case studies of hotel groups that can be based on public sustainability reports (Sundt, 2012).
These sources would be used for the quantitative analysis in the form of percentage waste reduction, cost savings and composting yields along with carbon emissions would be analysed with qualitative lessons like the barriers. 
For the impact analysis two frameworks/tools will be used:
1. Triple Bottom Line (TBL) lens that is assessing environmental, social, and financial impacts (Cooper and Hall, 2019). 
2. Cost–Benefit / Payback modelling that would create a simplified scenario model comparing to incremental cost vs savings over time. this would cover carbon valuation or carbon savings under net-zero initiatives (Sustainable Hospitality Alliance, 2024). 
We also adopt SWOT analysis for reasoning to reflect on the limitations and conditions of different hotel scales like the small, medium and large. 
Because primary data collection is not undertaken that could be limited by scope/time and the paper treats available data critically that would also analyse generalisability.
[bookmark: _Toc211549784]4. Theme Impact Analysis 
Using the Triple Bottom Line along with Cost–Benefit modelling and SWOT lens, the analysis would be based on adopting smart inventory and composting along with the essence of local sourcing under net-zero constraints affects hotels for strengths/limitations.
[bookmark: _Toc211549785]Triple Bottom Line & Cost–Benefit Insights
Environmental Impacts - Smart inventory systems as part of waste reduction can reduce food waste by 10–30 % in pilot cases like some hotels using AI or waste tracking tools. Lower carbon emissions would lead to less of landfill waste that is less methane and composting that can eventually returns carbon to soil. Supply chain emissions as part of local sourcing reduces “food miles” and packaging emissions (Sustainable Hospitality Alliance, 2024).
Social Impacts – with the local sourcing may support local farmers and communities, the brand image and the reputation of the hotels are enhanced. This would generate staff engagement, training culture for sustainability along with guest perception in the form of visible eco-practices for loyalty, and marketing differentiation (Ruiz Molina et al., 2022).
Financial Impacts -Cost savings: Fewer wasted ingredients with lower disposal costs along with lower procurement buffer and labour efficiency. Incremental costs include investment in software, sensors, composting infrastructure and staff time along with possibly higher supplier cost (Tribe, 2009). Payback / ROI is the idea that break-even period depends on scale along with larger hotels with high volumes. This can be seen as quick payback along with smaller ones. Carbon cost avoidance / incentives are part of the carbon taxes, subsidies, or incentives apply along with waste reduction can lead to indirect savings (de Visser-Amundson and Kleijnen, 2019). 
A mid-sized UK hotel with annual F&B purchases of about £800,000 typically wastes about 10% (£80,000). With the adoption of smart inventory and waste-tracking systems, it could cut waste by 20%. This paves way to saving roughly £16,000 plus £4,000 in disposal costs that is £20,000 total annually. With an investment of £65,000 and £8,000 yearly operations, net-zero and ESG compliance goals can be achieved with the payback period around 3.5 years. Factoring in the carbon cost of waste further boosts returns in the UK and thus in most cases, eco-efficiency is financially justifiable that is especially over medium term (de Visser-Amundson and Kleijnen, 2019).
[bookmark: _Toc211549786]SWOT and Scale Sensitivity
Strengths - Integrated waste strategy offers multiple synergies like the inventory and composting along with sourcing. Scalability can be seen as systems that can be piloted and scaled along with competitive differentiation by aligning with guest expectations. Potential access to green financing and subsidies along with tax breaks can be important for the hotels (Sustainable Hospitality Alliance, 2024). 
Weaknesses / Constraints - High upfront capital and complexity is seen along with the need for staff training and culture change. The infrastructure constraints include space, building layout. There is regulatory, hygienic, and food safety compliance issues that is important for composting or reuse. The risk of guest pushback can be seen as perceived lower service (Ruiz Molina et al., 2022). 
Opportunities - Partnerships with municipalities, agriculture along with waste firms can be seen as revenue streams like selling compost and energy along with co-products. Government grants or ESG funding can be seen along with collaborative frameworks that can be pat of local hotels or supply networks (Amicarelli et al., 2022). 
Threats - Supply chain disruptions like local supplier shortages can be part of regulatory changes or liability risk in food reuse. There are technological risks like malfunction and data error. Market pressure can be seen to reduce cost rather than investment (Costa and Costa, 2022). 
Scale sensitivity: it can be stated larger hotel chains can have corporate sustainability budgets and smaller hotels must be more frugal and use low-tech versions of the same tools (Sundt, 2012).
[bookmark: _Toc211549787]Industry Responses: Examples, Critique, and Lessons
Hilton / Global hotel chains 
Hilton has been part of reducing the food waste by 50% by 2030 and uses AI-enabled tools like Winnow for monitor the waste in pilot kitchens. The report on waste reductions of ~20 % in demonstration sites. These approaches can be seen as large-scale deployment that can leverage corporate support and economies of scale (Costa and Costa, 2022).
Strength: this is data-driven and replicable along with visible branding.
Limitation: without corporate backing might not be able to follow this strategy (Ruiz Molina et al., 2022). 
Accor – “Planet 21”
Under its sustainability program, Accor can be seen as emphasising on sustainable sourcing and menu redesign along with reusing leftovers like donation that leads to waste measurement. Some properties like local NGOs would partner for surplus redistribution (Sharma, Singh and Tyagi, 2024).
Strength: integrated brand-level programs support smaller hotels under franchise.
Limitation: results vary between hotels as there may be tension between global standards and local flexibility (Özdemir and Güçer, 2018).
Boutique / small hotels & pilot cases
Some boutique hotels have adopted small-scale composters and close sourcing along with kitchen reuse policies like turning trimmings into stocks. 
[bookmark: _Toc211549788]Critique & Reflection
It can be seen hotels treat waste reduction as part of “green” initiative that is not integrated with core operations. Many interventions are pilot scale and hence does not assess banquets, room service and events. Smaller hotels are underrepresented in case literature and some hotels may face challenges like guest resistance or equipment downtime (de Visser-Amundson and Kleijnen, 2019).
Hence, holistic approach like compositing, forecasting and local sourcing can help in waste reduction. 
[bookmark: _Toc211549789]5. Conclusion 
This paper has shown that there is need to link sustainability along with profitability in hotels. This includes focusing on the food waste reduction along with local sourcing, composting and inventory management that would support net-zero initiatives. The literature and industry cases have shown the issue of carbon liability and cost, and that targeted interventions can yield financial and environmental benefits. However, implementation is constrained by capital, infrastructure and regulatory standards along with behavioural challenges. A balanced, phased, and context-sensitive approach is crucial for strategic advantage rather than a burden.
[bookmark: _Toc211549790]6. Recommendations
To balance eco-efficiency along with profitability the importance of net-zero food systems, should be based on practical approach that blends technology, collaboration, and behavioural change.
1. Phased implementation:
Hotels need pilot initiatives such as one kitchen or outlet for testing smart inventory systems, and waste tracking along with composting. Early results build for scaling up.
2. Scalable technology investments:
Smaller hotels can start with affordable tools like spreadsheets and then upgrading to AI-based inventory systems. Larger chains can invest directly in integrated digital platforms for property systems and inventory management (Filimonau and Delysia, 2019).
3. Data-driven feedback loops:
Use real-time waste data for menu design and adjusting order quantities along with portion sizes. This is important for preventing overproduction and boost profitability.
4. Local partnerships and sourcing:
Where on-site composting is not feasible, composting services and councils can help along with local framing sources. Shorter supply chains with local producers would ensure fresher ingredients with minimal transport cost (Ford and Sturman, 2020). 
5. Build a sustainability culture:
Regular staff training and recognition schemes along with communication help embed waste reduction into daily routines that is important transforming to a shared value.
6. Guest engagement:
Transparent communication with digital media fosters guest participation and loyalty. With highlighting of eco-efforts. Offering portion-size options enhances reputation and justifies premium pricing (Özdemir and Güçer, 2018).
7. Financial modelling and funding:
Hotels must incorporate both financial and carbon benefits with smaller organisations looking for green loans, grants, or ESG-linked funds for sustainability upgrades.
8. Continuous monitoring and collaboration:
All hotels must set KPIs for waste and composting along with carbon savings. This supports benchmark performance across hotel networks along with lobbying for supportive waste policies. There can be shared composting infrastructure that amplifies sector-wide impact (Sharma, Singh and Tyagi, 2024).
By aligning technology with scale and by fostering partnerships a sustainable culture is to be created in hotels that can transform food waste reduction into a profitable pathway by following net-zero initiatives. 
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