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Abstract
This paper focuses on sustainable operations in the hotel and hospitality industry concerning achieving net-zero goals. It documents the emerging challenges affecting the industry today, particularly in waste management and carbon emissions. These concerns are explored in depth to provide practical recommendations for integrating sustainability strategies into operational and strategic plans. The paper asserts that sustainable hotel practices will enable the industry to minimise environmental impact, enhance resilience, and support broader social goals. Ultimately, this implementation will allow the industry to move towards a more ethical, sustainable, and progressive business development model by pursuing long-term success and growth.
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[bookmark: _noov1toiruyf][bookmark: _Toc197628416]1. Introduction 
[bookmark: _pipxxpkqu6uk][bookmark: _Toc197628417]Both sustainability and the need to achieve net-zero carbon emissions are priorities in the global hotel and hospitality industry. The hotel business causes roughly 1% of global carbon emissions, which is likely to increase; thus, it must contribute to reducing our influence on the planet (EECA, 2024). Exploring alternatives is necessary, given that hotels represent one particularly resource-intensive sector requiring extensive energy, water, and waste systems. However, what tourists seek and purchase are experiences within a complex infrastructure framework and physical resources that depend on networks capable of causing local environmental impacts and, in the case of transport, greenhouse gas emissions with global climate impacts (Cooper and Hall, 2022). ). The hospitality industry needs to transition from traditional to sustainable models because consumers have become more aware of environmental issues, regulatory bodies require it, and the climate crisis demands it. Net-zero initiatives work to match carbon emissions with carbon removal activities, which create a sustainable route toward future development. The industry must understand this essential theme because it enables survival and business success while meeting worldwide climate targets. 
2. Literature Review 
This literature review focuses on sustainable operations in the hotel industry as a way to reduce the carbon footprint. With sustainability becoming part of a corporation’s strategic orientation, many hotels try to decrease their carbon emissions as much as possible while guaranteeing service quality and profits.
Sustainability in the Hotel Industry
The second element of sustainability in hospitality involves managing resources to minimise environmental, economic, and social impacts. Achieving sustainability requires introducing effective sustainable visitor management strategies (Batabyal and Das, 2019). The United Nations World Tourism Organisation (UNWTO) predicts that tourism-related transportation emissions will rise by 45% between 2016 and 2030 to reach 665 Mt CO2 from 458 Mt CO2 (UNWTO, 2025). Hotels use heating and cooling systems together with lighting and laundry facilities, which generate substantial greenhouse gas emissions.
The Net-Zero Ambition
The travel and tourism sectors must achieve rapid decarbonisation by 2050 to establish net-zero emissions, balancing the greenhouse gases released and absorbed from the atmosphere (Jones, 2023). The hotel industry has adopted the Paris Agreement by making its operations follow science-based targets. The World Sustainable Hospitality Alliance (2022) outlines a “Pathway to Net Positive Hospitality” which starts by handling environmental sustainability aspects before deciding when to tackle social aspects in subsequent stages. Marriott, Hilton, Accor, and other major hotel groups pledged to achieve net zero.
Sustainable Operations Practices
Increasing efficiency is one of the last crucial strategies attained through reducing emissions. Kim (2024) and Asim et al. (2022) report that HVAC systems are a prerequisite for maintaining desired conditions. Nevertheless, it is noteworthy that they are among the largest consumers of energy in buildings, while consuming a double-digit fraction of the building energy use altogether. It turns out that renewable energy is getting popular nowadays, and the luxury resorts and eco-hotels are finding out that they are attractive. For example, Hotel Terra Jackson Hole (72 rooms) in this year-round resort destination in Jackson Hole would be an eco boutique using energy-saving design, organic materials, and eco-friendly products, ensuring 100 % renewable energy sources for use, such as wind and biomass (Tribe, 2009). Savings of environmental footprints come from the conservation of water resources and waste reduction, enabled by interventions such as digitalisation and linen reuse.
Barriers and Limitations
The tourism sector is one of the most significantly affected by the pandemic, which suffered impacts all across its value chain, disrupting economies, lifestyles and services that triggered the hotel industry to modify its operations and business models to realise sustainable recovery in the post-pandemic era (Costa and Costa, 2022). Despite advancements, challenges persist. Uncertainties and investment risk, namely about initial capital investment and return on investment, are viewed as preventive factors of green technology application by small and independent hotels. Chan (2021) notes that the findings represent significant barriers such as a lack of understanding, the absence of a motivated owner, measurement difficulties, the inability to rely on a powerful intermediary, conflicting risks, and uncertainties of investments. In addition, sustainability certification systems are inconsistent, which raises the greenwashing issue. This is also the case regarding the gap between sustainability intentions and behaviour among hotel operators and consumers.

Guest Preferences and Expectations
Recent studies show that consumers' demand for sustainable travel options is increasing. According to Xie et al. (2019), travellers are increasingly demanding to choose more sustainable travel options. A new travel report highlights this trend. From Booking.com, 76% of the respondents hope to follow ecologically sound travel plans for the next year (Bennett, 2023). This enhanced awareness starts influencing brand loyalty and booking decisions, making hotels open and visible for their sustainability.
Innovative Approaches and Future Trends
The synergy between IoT technologies, AI-based energy management, and programs for effective carbon offsets provides new horizons for sustainable transformation opportunities. The hotel industry may utilize the IoT, particularly application-driven devices such as automated triggers—automated door locks, set-top boxes, thermostats, telephones, light switches, voice-based interaction, electric blinds, and other devices linked to a shared network. Therefore, it provides a range of services that guests require (Gajić et al., 2024). Moreover, the existence of circular economy models (reuse, recycling, and maximum reuse) delivers a systemic change toward achieving net-zero goals.
Despite the hotel industry’s development towards minimising carbon emissions through sustainable operations, an actual change is needed. Collaboration, Innovation, and Policy frameworks will play a critical role in ensuring that we can achieve the net-zero targets and also ensure the longevity of the sector's sustainability.
[bookmark: _j5c748tpcnle][bookmark: _Toc197628418]3. Method 
This paper relies mainly on a literature review as a data collection method for the research. Qualitative research focuses on analysing the characteristics of specific situations to comprehend meanings, experiences, and attitudes, using non-numeric data such as interviews and observations (Dehalwar and Sharma, 2024; Islam and Aldaihani, 2022). Scholarly articles, industry reports, government documents, and cases collected from various sources will be reviewed to gather information on sustainability practices within the hotel industry. This may include research on building designs, waste management, the utilisation of renewable energy, and other related issues aimed at achieving net-zero objectives. Furthermore, to support arguments, case studies of successful hotel business examples will be examined to illustrate how sustainability can be qualitatively incorporated into the hotel industry.
The methodology for this study shall be a PESTLE analysis of the key political, economic, sociological, technological, legal, and environmental factors that influence sustainability within the hotel industry. A Porter’s Five Forces analysis will follow this to evaluate the competition and forces acting on the industry's sustainable development aspect. These will enable a scrutiny of all the factors that may affect hotels' adoption of sustainable practices within and outside the network.
This methodology helps study sustainability in the hotel industry by enhancing the overall understanding of sustainability's theoretical and practical aspects. It allows for examining real-life scenarios while also providing a systematic way to assess how the hotel industry has responded to existing challenges in managing its emissions to achieve net-zero status.
[bookmark: _7qtjuz4s6xyt][bookmark: _Toc197628419]4. Theme impact analysis
Implementing the PESTLE analysis and Porter’s Five Forces will help us better understand the numerous effects these may have.
PESTLE analysis
Political Factors:
The hotel industry's relationship with politics plays a significant role in how it will adopt sustainable business practices (Ford and Sturman, 2020). In particular, in the United Kingdom, the government has strict targets for emissions reduction and plans to achieve zero emissions by 2050. Political stability is moderate (0.51), with political advisers estimating that the economic growth in the UK will slightly reduce in the same year due to the volatile world and internal issues (The Global Economy, 2024). This unfavourable economic condition might hamper the flow of funds for sustainability incentives, affecting the hospitality industry's availability and support of subsidies for green technologies. 
Economic Factors
The research also reveals the benefits of economic factors on advancing sustainability in the hotel industry. With the forecasted inflation rate (9.1%), the unemployment level is expected to rise, and there is pressure on all organisations, including hotels, to cut expenses (Clark, 2024). Meaningful opportunities exist for hotels to adapt to technological advancements and enhance efficiency and profitability in their backend operations. The UK has a robust tech industry segment poised to grow and develop.
Sociological Factors
This analysis established that consumers are a major driver of the hotel industry’s sustainability measure uptake. Modern-day guests are conscious of their carbon footprint and would not mind spending more for a green hotel experience. There is a constant increase in customers’ requests for environmentally friendly solutions in the UK (Statista, 2024). With the identification of their green persona, consumers are becoming more aware of the social responsibilities of hotels. The high costs associated with implementing green solutions may be a concern, especially for smaller hotels or those with limited budgets. Such a change in clients’ perception has been met with positive sentiment from the hospitality industry through the adoption of Energy Star lighting, efficient water usage, and waste management systems, among other policies. 
Technological Factors
Using technologies in the hospitality industry is one key factor that can help hotels minimise their negative environmental impact (Sharma et al. 2024). As a result of technology's contribution, several measures in the hotel industry have likely become more straightforward to implement in the UK. Automated systems for HVAC that adjust controls based on occupancy rates and physical conditions are now standard in the hotel industry (GOV.UK, 2022). Similarly, a significant aspect of technology is evident in the increased efficiency of hotel resource management.
Legal Factors
The legal systems of the United Kingdom are being modified to incorporate environmental considerations, thereby adapting to changes in this sector that affect all industries, including hospitality. The threat of legal forces will require hoteliers to adhere to environmentally-friendly practices, consequently limiting energy and carbon usage. According to the Government of the United Kingdom, there are set targets for net-zero emissions by the end of the year 2050; thus, hotels must establish long-term capital investments in sustainable solutions and technologies.

Environmental factors
The UK government has made strides towards improving the nation's environmental sustainability in recent years. Due to its nature, the hotel industry contributes to the environment by using energy, emitting waste, and consuming water. This shows that hotels will be under much pressure from the government setting higher standards for practices that harm the environment.
Porter’s Five Forces Analysis
[bookmark: _ek08v14pu9cv][bookmark: _Toc197628420]An analysis using Porter's Five Forces framework can help better understand the hotel industry's sustainability sector.
· The threat of new market entrants exists at a low to moderate level because established markets face continuous competition from new companies.
· The bargaining power of suppliers exists at a moderate level because buyers have weak bargaining power, but suppliers maintain moderate influence. Hotels need sustainable commodities and technologies, but face delays and high costs during procurement.
· The market offers customers numerous choices, which makes them a threat to buyers because they can easily switch to alternative products. Hotels have been forced to adopt green practices because consumers increasingly worry about environmental issues.
· The threat of substitutes exists at a moderate level in the market. Green lodges have emerged as new market entrants while hotels remain a leading industry in travel and tourism.
· The level of competition between industry players is high. The implementation of sustainability by companies leads to market advantage, which results in intense competition among hotels that strive to become the most environmentally friendly brand.
5. Conclusion 
[bookmark: _34mad8esssmj][bookmark: _Toc197628421]The hotel industry is vital in reaching global climate goals because of its substantial environmental impact. The hotel industry must adopt sustainability and net-zero strategies because they have become essential for achieving success and building resilience and sustainability. The hotel industry is currently shifting from energy-efficient technology adoption to futuristic consumer demands, and this transition needs faster acceleration. The path to meaningful change will depend mainly on collaborations, regulatory frameworks, and sustained investment. The hospitality sector will establish sustainability as an essential operational element.
6. Recommendations 
[bookmark: _hgv1cstfrrv7][bookmark: _Toc197628422]The hotel industry must implement several strategic measures that span operational activities, management procedures, and guest interaction to create a path toward net-zero sustainability. The recommendations work to protect the environment through sustainability practices that build business stability for the future.
Standardised sustainability certification systems need to be established as a first priority. Such systems will solve the widespread problem of greenwashing by providing trustworthy verification methods that hotels need to fulfil. Sustainability certifications provide stakeholders with essential tools to evaluate and contrast hotel environmental performance to build stronger industry trust.
A supportive policy framework with tax incentives and subsidies must be developed as the second priority. Financial incentives should focus on small and independent hotels to help them purchase renewable energy technologies, sustainable water conservation solutions, and advanced waste management systems. Eliminating financial entry barriers through these policies will expand green transition participation while preventing sustainability from being accessible only to large hotel chains.
Operationally innovative energy management systems will achieve their maximum potential by integrating cutting-edge technology, including the Internet of Things (IoT) and Artificial Intelligence (AI). These technologies use occupancy information and environmental conditions to automate resource usage, which results in improved energy efficiency and waste reduction. According to Silva and Webster (2019), hotels need to adopt the modern technological solutions that the tourism sector has adopted because sustainability and competitiveness require such adoption.
Sustainable supply chain development stands as an essential component. Hotels must establish partnerships with suppliers who provide products from local sources made from biodegradable materials and ethical production methods. Hotel sustainability improves through two main effects: reducing environmental impact from supply chain transportation and packaging, creating economic benefits for local communities and upholding ethical business standards.
Hotels need to prioritize consumer education and engagement. To increase guest involvement, hotels should openly present their sustainability programs through marketing materials combined with real-time dashboards and in-room information. Hotels can also enhance customer participation in green practices by providing choices for towel and linen reuse programs.
Hotels should use digital marketing channels to display their sustainable features because this approach draws environmentally aware travellers to their properties. According to Santos and Silva (2019), the digital age transformed how businesses present their value propositions to the public. Hotels that display their eco-friendly features on social media platforms, their websites, and travel booking platforms gain market share through their green initiatives.
These recommendations, when implemented within operational and strategic planning, will transform the industry into one that is ethical, competitive, and environmentally responsible in the future.
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