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Abstract
This research analyses how hotels and hospitality businesses can become more sustainable by using less energy and switching to renewable power. This study analyses how hospitality and hotel operations affect the environment and why adding sustainable practices must happen now. The research uses existing data to assess the theme's impact through PESTEL analysis and reviews how industry players respond to this challenge. The suggestions involve multiple approaches that government agencies and industry should take such as setting policies. At the same time, businesses team up and workers gain skills along with visitor awareness plus maintaining effective control measures. The research shows that success in tourism requires supporting the environment while helping businesses grow and adding sustainable travel choices for visitors.


Introduction
[bookmark: _GoBack]The hotel industry now places a strong emphasis on sustainability because it creates major environmental problems (Khatter, 2023). Hotels use large amounts of energy produce large waste streams and waste water resources excessively. As people understand climate change better, they expect hotels to build environmental responsibility into their operations. People looking for travel lodgings now choose environmentally-friendly options and they support hotels that protect nature with their higher rates.
The hotel industry adopts sustainable methods through constructing energy-saving buildings while using renewable energy systems plus they reduce waste through recycling (Sharma et al., 2024). These steps create hotels that use less energy and their resources smartly. These efforts lead to money savings by decreasing power expenses and lowering waste removal expenses.
Several components shape the hotel sector's requirement for sustainable operations. Hotels use sustainable practices to meet their CSR requirements which strengthens their reputation with tourists (Khatter, 2023). Hotels that invest in sustainable activities stand out from rivals in hospitality because they draw environmentally aware tourists. Smaller companies face problems implementing green methods because they need too much capital and have limited resources (Sharma et al., 2024). Sustainability needs to become a priority for the hospitality industry as it develops into the future.
Literature Review
The hotel industry now puts high priority on sustainability because customers want environmentally friendly systems and operations need to decrease their impact on the environment. Due to ongoing research about its carbon emissions total the hospitality industry should use energy-efficient methods and switch to renewable power sources to run its demanding operations. This research study examines how hotels benefit from energy efficiency and renewable energy systems based on real data from recognised sources.
Energy-Efficient Building Designs
Hospitality industry sustainability starts with energy-saving hotel building designs. According to the International Energy Agency (2023), smart lighting with high-efficiency HVAC systems and building insulation can cut 20-40% of energy use in new developments. USGBC (2023) proves smart lighting systems reduce energy use by changing brightness when rooms are occupied and daylight levels increase.
Hotels now use LEED certifications as their main approach to make building operations more energy-efficient. According to USGBC (2023), LEED-certified hotels cut their energy use by 25% more than their typical counterparts. The cost reductions of hotel operations can attract more travellers who care about environmental issues (Legendre et al. 2024).
Research reveals buildings that save energy help cut operating costs while decreasing the use of electricity. Cingoski and Petrevska (2018) demonstrated that hotels achieve larger utility cost savings from their energy-efficient system investments. Hotels that use less energy become more eco-friendly and follow both CSR standards and environmental rules (Mbasera et al., 2016).
Renewable Energy Adoption
The hotel sector needs to use renewable energy to reach its sustainability objectives. Hotels widely implement solar energy as their main renewable technology choice. According to IRENA (2023), hotels that install solar panels on their rooftops can lower their power dependency by 40%. According to Wolf (2021), luxury resorts across the Maldives have started producing power solely through solar energy. The resorts demonstrate how hotels can switch to renewable power at a large scale to show others in the hospitality industry what is possible.
Geothermal energy delivers excellent results, especially in areas with easy access to geothermal resources. Hotels in Iceland now depend less on fossil fuels by 70% when they use geothermal systems to heat and power buildings (Tverijonaite and Sæþórsdóttir, 2024). More hotels using renewable energy supplies benefit the environment while fulfilling global sustainability objectives as eco-friendly tourists choose hotels with renewable power more often (Mohanty, 2015). Establishing these technologies demands substantial up-front spending that keeps small hotels from competing effectively with established chains no matter how much they want to adopt new technologies.
Waste Reduction and Recycling Programs
Sustainable waste management systems become the foundation of industry success in hospitality. According to The Ellen MacArthur Foundation (2023), hotels which recycle all their waste categories lower their daily landfill volume by 50%. Through its "TakeCare" initiative Marriott International has recycled more waste and saved money at the same time (Marriott International, 2022).
More hotels are starting to use composting programs as an alternative to recycling. Organic waste from the hotel is turned into fertiliser for the landscaping area which cuts waste amounts and makes eco-friendly operations run better (Irshad and Singh, 2025).  Hotels ask guests to help lower waste levels through their environmental programs. According to Chua et al. (2024), hotels now reward their guests when they repeat the use of their towels and linens which saves both water and energy in laundry operations. 
Water Conservation Measures
Hotels need to save water to achieve their sustainability goals. According to Gabarda-Mallorquí et al. (2024), water-saving technologies like low-flow fixtures and smart irrigation systems plus greywater recycling can save up to 50% of water usage. Hotels install low-flow hardware for showers faucets and restrooms as part of their guest comfort plans. According to Mendillo (2019), research on Californian hotels these technologies decreased overall water consumption by 40% and lowered utility expenses. Water shortage regions push hotels to adopt these technologies due to official rules. To follow official water rules businesses, need to buy improved water control technology (Batabyal and Das, 2019). Smaller establishments face difficulties because water-saving technology installation costs money and they need employees who know how to run it (Cooper and Hall, 2019).
Real Impacts and Challenges
Although energy-saving technology and renewable energy help hotels achieve sustainability targets barriers still exist for hotels. Sustainable technology setup requires substantial upfront investment which challenges independent hotels most of (Costa and Costa, 2022). Hotels have trouble getting funding for their green projects because local financing institutions typically avoid investing in such initiatives.
Developing staff skills to maintain sustainability programs proves hard to achieve. Undertrained hotel workers struggle to deliver desired sustainability outcomes because they lack proper guidance in sustainable techniques (Chua et al., 2024). Smaller hotels find it harder to run sustainable programs because they lack the funding required to match established chains' sustainability teams.
Method
The study used existing data types to examine hotel industry sustainability efforts by merging both qualitative and quantitative research methods. The chosen research method makes it easy to quickly analyse reliable data from many recognised sources because it is efficient and useful.
Data Collection Procedures
Data collection began with a broad study of published research from trusted information sources. It examined publication data from IRENA alongside sectoral publications and academic papers to create this study. These resources showed what hotels do and do not achieve with energy efficiency and renewable energy today. Academic databases were accessed to make sure the found data was both accurate and helpful. It examined how Marriott International performs environmental sustainability through its official annual environmental disclosures.
Analytical Techniques and Tools
The analytical method used PESTEL as the main framework to understand the data findings. The tool helped researchers analyse the ways those elements affected business sustainability decisions in hotel management. With PESTEL tools it was found important external factors that would help or prevent from using energy efficient technology and renewable energy systems. 
Theme Impact Analysis
The hotel and hospitality sector needs to change because sustainability poses environmental social and economic problems. Companies use PESTEL analysis to understand how environmental impacts influence the hospitality industry. They also study which industry changes work well and which do not.
Political Factors
Many nations now enforce strict environmental laws like carbon taxes and energy standards to deal with climate problems. Under the European Commission's Green Deal initiative hotels can earn discounted tax rates when they update their facility to use energy more wisely (European Commission, 2024).
Impact: The new standards force hotel owners to create new eco-friendly solutions so they must take responsibility for their environmental impact (Dawson et al., 2012). Small and medium-sized businesses find it hard to follow industry standards because they need money to meet those requirements.
Example: Following global regulations Accor Group established Planet 21 to conserve energy and water while reducing waste through the program (Ford and Sturman, 2020).
Strengths and Limitations: Even though these approaches demonstrate good sustainability leadership smaller operators face unfair competition because large chains have better resources to manage regulations (Dawson et al., 2012). 
Economic Factors
Running eco-friendly operations helps hotels decrease both energy costs and production waste in the future. Smith et al. (2022) showed that hotels using energy-efficient lighting systems cut their electricity costs by 30% every year.
Impact: Hotel operators benefit from sustainability programs but choose not to invest because of expensive renewable energy and smart technology installations (Tribe, 2009).
Example: Luxury resorts in the Maldives now generate all their power with solar energy (Wolf, 2021). The proof of renewable energy's broad-scale use shows the path ahead but hotel owners without enough money face a problem because of these large startup investments.
Strengths and Limitations: Although energy efficiency projects lower long-term costs these investments create a major payment hurdle that reduces returns during economic hard times.
Social Factors
According to Sharma et al. (2024), 73% of travellers show a clear preference for hotels that work to protect the environment.
Impact: Hotels that focus on environmental practices build a better company image while winning the interest of eco-minded guests and making them loyal customers. Many consumers want hotels to offer sustainable choices but do not want to pay more for these choices than standard options.
Example: Marriott International launched its Serve 360 program which included targets for environmentally certified properties and sustainable supply networks to fulfil guest needs (Marriott International, 2022).
Strengths and Limitations: The programs strengthen customer retention and distinct market presence but run into problems when trying to match cost-saving measures with budget-friendly guest expectations (Brotherton, 2015).
Technological Factors
Technology now helps the tourism sector save energy by letting them control heating systems remotely and install solar panels in hotels. For example, LightStay tracks Hilton's energy and water consumption to enhance resource use in its facilities (Hilton, 2023). 
Impact: Technology gives hotels methods to track and manage their environmental benefits (Costa and Costa, 2022). New technologies need substantial startup investments with ongoing upkeep that creates hurdles for small hotels to implement.
Example: Hilton's technology-driven program earned $1 billion in global operating cost savings by 2023 and proved that using tech makes environmental initiatives more profitable (Hilton, 2023).
Strengths and Limitations: While technology generates valuable data and lowers expenses it remains difficult for smaller operators because of its installation costs and advanced features.
Environmental Factors
The hospitality sector causes serious damage to the environment by using excessive energy together with large amounts of water and creating excessive waste (Sharma et al., 2024). Hotels face new environmental demands when they need to reduce their operations' negative effects on the earth.
Impact: Hotels pursue environmental goals to lower their carbon emissions while working toward UN Sustainable Development Goals. Changing eco-friendly operations extensively takes considerable time and money to apply successfully.
Example: InterContinental Hotels Group (IHG) launched Green Engage which helps hotels monitor environmental performance and save 25% of their energy use at each location (IHG, 2024).
Strengths and Limitations: Organisational change needs during these programs create operational disruption and mostly represent a major financial investment to achieve environmental outcomes (Chua et al., 2024). 
Legal Factors
Hotel operators must now follow established environmental requirements through new laws. Under the UK’s Climate Change Act (2008) the government requires hotels to achieve zero carbon emissions by 2050 which pushes them to develop green operations (UK Government, 2008).
Impact: Solid legal standards help hospitality create baseline sustainability practices throughout the entire sector (Mohanty, 2015). The new rules put financial pressure on both independent hotels and their operations.
Example: Premier Inn installs solar panels throughout the UK that meet environmental requirements and help them save money on energy bills (Cooper and Hall, 2019).
Strengths and Limitations: Legal requirements drive sustainability efforts across the industry yet push hotels that find it difficult to meet these standards to resist.
Conclusion
In conclusion, to succeed as an industry in the future hotels must adopt sustainable practices. Hotels achieve better business results and reduce their environmental impact through smart technology choices plus renewable energy usage and waste optimisation. Solving both the expense problems and supply limitations for SMEs will make sustainability more accessible across hospitality businesses. Stakeholders like governments business executives and customers must work together to make sustainable results a reality.
Recommendations
· The hotel industry and hospitality sector must take united actions to protect the earth along with its economic and social benefits. Based on research findings it presents specific steps that the sector must follow to strengthen sustainable performance.
· Government Incentives: Governments should support hotel investments in renewable power by offering special tax benefits plus financial aid for energy-saving machines and waste reduction methods. The rewards will lower the initial buying expenses so every kind of hospitality business can start eco-friendly programs. These actions would spur new ideas in the sector while building a better economy and planet protection.
· Industry Collaboration: Hotels need to team up with technology companies and green organisations along with other industry members. Legal partnerships help businesses share their resources and knowledge to find better sustainability solutions. Companies that partner to build power-saving systems or offer sustainability training together help their full sector create bigger changes at smaller expenses. The comprehensive efforts should integrate the public sector so they match government and worldwide sustainability standards.
· Staff Training: Hotels should make employee training their top priority because training helps staff use and maintain sustainable techniques correctly. Hotels should train their staff about effective ways to save energy, preserve water and minimise waste. Training employees in sustainable practices helps hotels perform better at daily work while satisfying their guests.
· Guest Education: Hotels need to regularly teach their guests about sustainable choices. Guest rooms show digital environmental information and user-friendly displays help guests adopt sustainable actions during their stay. Hotels need to reward their guests for taking part in towel reuse and recycling programs. When guests learn about sustainability, they become more responsible and help build a hotel's reputation as an eco-friendly place.
· Monitoring and Evaluation: The hospitality sector should create thorough measurement methods to track the results of its green programs. Hotels need to create specific performance standards that measure energy savings and water reductions alongside carbon reduction activities. Regularly checking the performance metrics to find good results and things that are not working properly is needed. Hotel managers can improve their plans thanks to data insights that prove their strategies work for everyone involved.
· Innovative Financing Options: Hotels should look for special funding methods from sustainability investors and green bond providers to support ecologically friendly upgrades. Hotels with few rooms should find financial help available at affordable rates that fit their property size and business requirements.
· Incorporating Circular Economy Practices: Hotels must follow circular economy rules by using items again reduce waste and recycle more. Hotels can make a bigger impact on the environment by switching to earth-friendly products and managing kitchen waste differently plus getting raw materials from nearby suppliers.
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