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Introduction: 
The hotel and hospitality industry are undergoing a transformative shift driven by the urgent global demand for sustainability. Climate change, resource scarcity, and shifting guest expectations are compelling industry stakeholders to rethink traditional operational models and prioritise sustainable practices. In the face of increasing environmental concerns, the industry-which contributes significantly to global carbon emissions, water usage, and waste must adapt innovative, eco-conscious strategies to reduce its environmental footprint while maintaining service excellence (Khatter, 2023). 
Sustainability in hospitality includes a wide range of measures, such as energy efficiency, waste reduction, water conservation, and the use of renewable energy sources. These initiatives are no longer viewed as optional extras, but rather as critical to long-term business resilience, regulatory compliance, and brand competitiveness. With increasing environmental consciousness among travellers and growing pressure from governments and advocacy organisations, sustainable practices are now considered as a major predictor of consumer loyalty and operational efficiency (Cayabyab, 2025).
This research paper will explore the growing importance and focus sustainability and net-zero within the hotel and hospitality sector. Through a review of current literature, a structured methodology, and an analytic framework, the study will critically evaluate how sustainability is influencing operational methods, guest experiences and industry innovation. The analysis will further apply a PESTEL framework to assess impacts of sustainability on hospitality businesses, highlighting practical responses, challenges, and opportunities across the sector. 


Literature Review: Water Consumption and Conservation in the hotel and hospitality sector. 
The hospitality industry is increasingly adopting sustainable practices to mitigate its environmental impact and meet the growing demand for eco-friendly accommodations. Effective water management is critical for decreasing operational costs and minimising environmental impact (Castlewater, 2025). This literature review examines the key sustainability initiatives in the hotel sector, focusing on water consumption and conservation in the hotel and hospitality sector, highlighting real-world impacts based on recent study and industry practices. 
Water is one of the most essential yet overused resources in the hotel and hospitality industry. Hotels are among the highest water consuming commercial buildings, using water for guests’ rooms, kitchens, laundry, landscaping, swimming pools, and recreational facilities. As global scarcity intensifies due to climate change, urbanisations, and tourism growth, water conservation has emerged as a vital sustainability priority in hospitality operations. According to the World Sustainable Hospitality Alliance, hotels can use an average of 1,500 gallons of water per room each day (Cousins, 2025). Additionally, to further solidify this point, according to Tourism Management study, the European hotel business uses approximately 300 litres of water per person every night, depending on the level of luxury. 144 litres more than a local resident's typical daily water use (Made Blue Foundation, 2025). Growing demand, ageing infrastructure, and the necessity for more complex water treatment methods have all contributed to the UK's continually growing water costs. For the hospitality industry, this resulted in increased operational expenses. In 2023, water rates rose by an average of 4.1%, putting further strain on businesses already grappling with rising energy and food costs. Recognising the financial and environmental consequences of excessive water consumption, hospitality businesses began introducing sustainability measures (Wodr, 2025).
Technological Innovations in Water Management: 
Recent advancements in technology have significantly enhanced water conservation efforts in hotels. Real-time monitoring systems, such as those provided by Bioscore Sustainability, enable hotels to track water usage across various areas, identify efficiencies, and implement targeted interventions. These systems facilitate data-driven decisions, leading to optimised water usage and reduced wastage (Bioscore, 2025). Hotels may reduce water waste by tracking usage, repairing leaks quickly, and employing smart water management methods. Regular audits and water monitoring can help detect inefficiencies and prevent costly leaks. Beyond the immediate financial benefits, implementing sustainable water practices is increasingly vital in addressing the increased demand for eco-friendly housing (Castle water, 2025).
Water-Efficient Fixtures and Infrastructure
Adopting water-efficient fixtures is prevalent strategy in the industry, Major hotel and resort groups have launched several programs to reduce water consumption on their facilities. This includes installing water-saving devices like low-flow faucets and showerheads, as well as utilising innovative technology like smart irrigation systems that vary based on weather conditions to maximise water use. These measures contribute considerably to the overarching goal of lowering water use in controlled operations by the end of the decade (Lindhorn, 2024). As an example, Mövenpick Petra transformed 90% of its hotel rooms from bathtubs to walk-in showers, with the goal of reducing room water consumption by 15% by 2025. This has resulted in a decrease in water consumption from 45,000 m3 in 2019 to 27,000 m3 by 2023 (Accor,2024). Zeal Hotel seeks to be the UK's first net zero hotel, incorporating low-flow restrictors in water fixtures to cut usage while maintaining guest comfort (Introba, 2025). 
Greywater Recycling systems:
Greywater recycling involves treating wastewater from sinks, showers, and laundry facilities for reuse in non-potable applications like toilet flushing and irrigation. This approach can reduce water demand by 50%. Hotels adopting greywater recycling contribute to the circular economy and demonstrate a commitment to sustainability (Subbiah and Kannan). Abu Dhabi Premier Inn has collaborated with Waterscan, an expert in water treatment, to create the first water recycling system in the area, saving an average of 735,000 litres of water per month, or nearly one-quarter of the hotel's monthly water usage (One planet, 2022). The Zetter Hotel in London has a greywater recycling system in place. By collecting and treating water from public facilities and guest rooms, this technology enables the hotel to recycle up to 50% of its daily water requirements (Mr&Mrs Smith, 2025).

Employee Training and Guest Engagement:
Training staff and engaging guests are essential components of effective water conservation strategies. Educating employees about water-saving practices and encouraging guests to participate in initiatives like towel and linen reuse programs can lead to significant reductions in water usage by up to 35% (Hellenic Hotels, 2024). Guests are making more conscientious decisions, and they do not want their travels or overnight stays to have a harmful influence on the environment. According to Tork Global, 95% of business travellers believe that hotels should have a green initiative, 73% of global travellers aim to stay in an eco-friendly or green lodging, and 33% of hotel customers prefer hotels with environmental and social programs (Tork, 2025). Many hotels have introduced green initiatives and guests are urged to take part in these activities by offering incentives such as discounts, complementary services, or donations to environmental charities (Travel places, 2025).
Challenges and Barriers:
Operational practices for water conservation in hotels focus in reducing water usage without compromising guest comfort. Despite the availability of various water-saving technologies and strategies, several barriers hinder their widespread adoption. Cost remains a significant obstacle. While larger establishments may have the financial capacity to invest in advanced systems, smaller hotels often lack the resources to implement such measures (Hospitalynet, 2024). 

METHOD:
This study utilised a secondary data analysis approach to investigate sustainability and net-zero practices within the hotel and hospitality industry. Data was collected from existing academic literature, industry reports, sustainability audits, and case studies published by organisations. These sources provided detailed insights into current sustainability and net-zero practices, technologies, operational strategies, and outcomes achieved by hotels globally. 
PESTEL framework implemented to assess sustainability impacts, content analysis to identify recurring themes and strategies, as well as comparative analysis to evaluate differences in conservation practices across hotel types and geographic regions. By relying solely on secondary data, the research ensures broad coverage of practices across various hotel categories and regions, while maintaining academic consistency. 

Theme Impact Analysis: PESTEL analysis of Sustainability and net-zero in the hotel industry.
In recent years, sustainability and the pursuit of net zero have become dominant themes in the hospitality sector, driven by growing environmental awareness, regulatory pressure, and evolving consumer expectations (Chemmanur and Fenech, 2024). This analysis explores the impact of sustainability and net-zero on the hospitality industry through the PESTEL framework and reflects critically on industry responses, their effectiveness, and limitations. A PESTLE analysis looks at the external factors that can have an impact on an organisation, allowing it to better evaluate opportunities and risks (CIPD, 2025).
Political Factors: 
All businesses are under pressure to reach the UK Government's aim of achieving "net zero" emissions by 2050, which was agreed upon at the COP28 summit in Dubai, however the hospitality industry may have been ahead of the curve. In 2022, the industry association UK Hospitality issued its "Roadmap to net zero," which included a strategy for achieving "net zero" by 2040, ten years ahead of the government's already ambitious goal. Customers' changing expectations, as well as the increasing political agenda, need the hotels, hospitality, and leisure (HHL) industry to consider climate change and environmental targets more quickly (Parish, 2024). Major hotel groups have responded to these demands by implementing organised sustainability initiatives. Hilton's "Travel with Purpose" program, for example, seeks to reduce environmental impact by 50% by 2030. This includes monitoring energy and water consumption, reducing food waste, and using sustainable building materials (Hilton, 2025). Adopting sustainable practices enhances an operator's exposure on booking sites where potential customers can use sustainability as a criterion, as well as its overall reputation and branding (Cundall, 2024). Implementing sustainable policies can also be challenging, one resource challenge is financial. Small hotels frequently have limited funds, making it difficult to spend in improvements or marketing (Noovy, 2025).
Economic Factors:	
Sustainability investments often carry high upfront costs. Retrofitting building for energy efficiency, installing renewable energy systems, and sourcing local organic food can strain operational budgets. Economic considerations like as raw material costs, energy prices, consumer preferences, and regulatory regimes all have a significant impact on sustainability. These factors can either encourage or discourage the use of sustainable practices. Rising energy costs, for example, may encourage a corporation to minimise energy use or invest in renewable energy sources, boosting sustainability (Linkedin, 2024). For example, Marriott International has made significant investments in renewable energy, and its LEED-certified hotels showcase the long-term cost savings of green design (Marriott International, 2024). Economic factors also enhance guest satisfaction, research shows that travellers are willing to pay more for facilities that implement climate-conscious measures, increasing income possibilities. According to a booking.com survey, 76% of travellers would book a hotel that is certified as 'green,' and 43% are willing to pay more for a 'green' hotel. 
This improves brand reputation, exhibiting a commitment to sustainability attracts environmentally concerned guests while also strengthening the company image (Carbonclick, 2024).
Social Factors:
Guests are increasingly concerned about the environmental footprint of their travel (Travel places, 2025). Social pressure and shifting consumer values towards sustainable and tourism have made sustainability and net-zero a reputational issue for hotel brands. There is growing demand for transparency in environmental reporting and ethical consumption (Floris, 2025). According to Christopher Warren, Founder and CEO of WISE Sustainability, the most effective communication strategy is interpersonal communication, in which hosts and guests engage in a conversation about their sustainability experiences (Climate Action Water Stewardship, 2023). Hotels have responded by involving guests in conservative practices. Hotels can encourage customers to practice eco-friendly behaviour throughout their stay by providing incentives such as loyalty points, discounts, and special experiences (Insight, 2024). IHG Hotels & Resorts is an excellent example. Its "Greener Stay" promotion awards its loyal guests with 500 IHG One Rewards points for each night they opt out of cleaning services (Intercontinental, 2025). Educational signage in rooms and apps to track environmental impact enhance guest awareness and participation (Thongmun, Soonsan and Thai, 2025).  Workforce engagement is vital, training employees in sustainable practices improves operational efficiency, encourages eco-conscious behaviour beyond work, and enables staff to engage guests while boosting morale (Chemmanur and Fenech, 2024). Keemala Resort, in Phuket, Thailand, is a great example that sets the norm for environmental and social responsibility. It actively supports local organisations and provides internships for students. Particularly noteworthy is the resort's collaboration with an organisation that teaches English to underprivileged children. The resort places a high importance on staff training and development and provides regular training to help them advance professionally both inside and outside of the resort (Darmstadt, 2024).
Technological Factors: 
Technological innovation is at the forefront to achieving net zero. Heating and cooling, hot water, ventilation, and lighting are the most energy-intensive operations in hotels. To improve the efficiency of these systems, hotels are moving away from LED lighting and occupancy sensors and towards automated energy management systems. Hotels should also consider where their energy comes from. On-site solar and wind are popular power generation solutions. One hotel in Japan even uses plastic and food waste to power a hydrogen fuel cell generator, producing enough energy to cover its needs while lowering CO2 emissions by 200,000 kW per year (Hospitalitynet, 2024). Smart water management systems based on IoT sensors monitor consumption in real time, detect leaks, and optimise water usage. Innovations in water-saving appliances, rainwater harvesting, and wastewater recycling systems have altered hotel operations (Watergate,2025). For example, since 2003, Six Senses has bottled its own still and sparkling drinking water. Each resort reduces shipping costs and the use of plastic water bottles by installing on-site filtering and bottling facilities. Six Senses drinking water was additionally a hit with guests during taste tests (Six Senses, 2025).
Environmental Factors: 
The hospitality industry faces growing environmental pressure due to high resource use and emissions, driving hotels to adopt sustainable practices. Consumers now expect hotels to demonstrate environmental responsibility, influencing brand reputation and customer loyalty. This has resulted in the growth of climate-conscious hotels, which are revolutionising the hospitality industry by actively implementing strategies to reduce their environmental effect. Climate-conscious businesses actively regard the environment by incorporating recognised practices into their operations. These practices include water conservation, waste reduction, locally sourced food, sustainable materials and community engagement. Several hotels worldwide are leading the way in climate-conscious activities. The 2,000-room New York Hilton Midtown uses a cogeneration facility, which reduces its carbon footprint by more than 30%. The Hotel Marcel in Connecticut is the country's first net-zero energy hotel, powered entirely by solar panels. Far East Hospitality has connected their ESG strategy priority areas with the respective United Nations Sustainable Development Goals (SDGs), providing their guests the option to offset the carbon emissions related with their stay (Carbonclick, 2024). 
Legal Factors: 
Legal requirements for environmental performance are strengthening globally. Hotels must adhere to local and international regulations governing energy use, carbon emissions, garbage management, and building codes. Laws in the EU and the United Kingdom require energy performance certificates, emissions reporting, and alignment with net zero targets (Bartolozzi, 2023). Failure to comply can result in fines, reputational damage, and limited market access. Furthermore, labour rules, accessibility standards, and health and safety requirements all overlap with sustainability, increasing complexity. Hotels must increasingly address legal responsibilities for supply chain sustainability by requiring ethical sourcing and environmental compliance from partners and contractors (Access, 2025). One hotel The Thoresby Hall Hotel which was fined £90,000 for failing to comply with environmental sustainability policies, specifically sewage discharge (Done-Johnson, 2020).

Conclusion: 
Sustainability and net-zero objectives are transforming the hotel industry, driven by legislative requirements, consumer expectations, and technological advances. While larger hotel chains have made enormous progress in energy efficiency, waste reduction, and renewable energy use, smaller operators face financial and technological challenges. To avoid greenwashing, success requires incorporating sustainability throughout operations, fostering employee and guest engagement, and maintaining transparency. Collaboration among governments, industry players, and communities is necessary to promote widespread adoption. Finally, achieving net zero is not just an environmental obligation, but also a financial opportunity for resilience and long-term success in the hotel sector.

Recommendations:
As the hospitality industry accelerates its shift to sustainability and net zero emissions, here are future-focused recommendations to expedite progress towards environmental responsibility and resilience: 

· Embrace technology for optimisation: Use AI and IoT to optimise energy and water usage in hotels, leading to increased efficiency. Smart Allocations to automatically assign guests to energy-efficient rooms, reducing consumption during low occupancy periods. AI and IoT automate everyday processes like as housekeeping scheduling, inventory management, and energy management. Predictive maintenance with IoT sensors detects equipment flaws before they cause breakdowns, decreasing downtime and maintenance costs (Rathore, 2024).
· Employee and guest engagement: prioritise ongoing education and training programs – staff and guests play a crucial role in implementing eco-friendly practices. 
· Waste management: simple steps to reduce waste can be done by providing clearly labelled containers for various waste products enabling hotel visitors to recycle and dispose of goods correctly. Another important step is to reduce single-use plastics, with refillable water stations and compostable packaging offering a sustainable option. Collaborate with local charities and food banks to prevent food waste and benefit the community (Hospitalitynet, 2024).
· Energy conservation: switching to LED lighting, LED bulbs can also be retrofitted into existing systems, eliminating the need to rebuild infrastructure and lowering the cost of upgrading, investing on renewable energy sources such as solar panels, wind energy, and geothermal energy will help reduce carbon emissions (Mooney, 2022). 
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