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Sustainability trends in the hotel and hospitality industry







Abstract
The paper analyzes sustainability trends in the hotel and hospitality industry, with an emphasis on energy-efficient practices and technologies. The hotel industry focuses on the consumption of resources and energy and adopts increasingly sustainable and ecological solutions. There is an increase in regulations related to the environment at the international level, as a result of concerns about its protection. The literature review highlights both the associated advantages and disadvantages, and the PEST paper analyzes the industry's reaction to current sustainability efforts. Hotels provide recommendations to improve sustainability, operational efficiency and meet green customer expectations. The conclusions show sustainability and, in particular, energy-efficient technologies, considered both a moral obligation towards the environment and a way to gain a competitive advantage.
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The paper explores the sustainability themes where the focus is on the energy-efficient building technology and practices and analysis is povided into the integration into the hotel and hospitality sector. It will examine how the technology impacts these operations of the hotel, the financial performance of the hotel and the satisfaction of the guests and the recommendations provided for further advancements and improvements.
The Sustainability theme is crucial in the hotel and hospitality sector and there is an increase in awareness regarding the environment, also there is increasing in consumer demand and regulatory bodies for businesses due to eco-friendly practices (Velaoras et al., 2025). The hotel contributes to environmental degradation by consuming a large amount of energy, materials and more, generating considerable waste and emitting greenhouse gases. Many sustainability programs focus on reducing the negative impact of operations on the environment. These include energy efficient building designs, water conservation methods, use of renewable energy sources and waste reduction strategies (Karim et al., 2025).
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The specific area that is main focused on is energy efficient technologies within the framework of sustainability themes. The main area of ​​study is energy efficiency in hotels because they are commercial buildings with large amounts of electricity consumed for lighting, cooling, heating as well as daily routine operations (Ascione et al., 2025). A significant environmental footprint is available in the hospitality industry, with studies showing that it accounts for 3% of global carbon emissions in 2022 (Keynes, 2024). This sector should adopt energy efficient technologies, as they will reduce costs, increase profitability and increase consumer demand for sustainable practices.
The findings shows that Smart Building Systems should be adopted, such as Smart Management Systems that leverage the use of IoT combined with lightning controls and thermostats due to which there is a reduction in the usage of energy (Yadav and Raju, 2025). For example, the Hilton Hotel uses Light Stay, which is regarded as an energy platform that tracks energy use and identifies efficiency improvements across all properties worldwide (Hilton ESG, 2025).
The research reveals that by replacing conventional appliances with alternatives, which is energy efficient such as LED Lightning, and the equipment of the Energy Star Certified the energy consumption reduced. Marriott International attempted to replace the incandescent bulbs with LEDs, which resulted in the reduction of the costs of the lightning energy across several properties (Marriott, 2025).
The study highlights the role of renewable energy sources that include wind turbines and solar turbines due to which there is less dependence on non-renewable energy, also the findings show that the integration of solar energy into hotel operations ultimately led to long-term savings mainly on the energy bill (Rouhandeh et al., 2024). Examples include the Six Sense Resort, where solar energy systems are used in various locations, helping to achieve self-efficiency across multiple properties. There are implementation challenges and many benefits are offered by energy efficient technologies, but the main barrier is the initial investment and affordability is lacking in smaller hotel financing options making adoption extremely difficult (Six Senses, 2025).
The hospitality industry is also concerned with waste management. In the system of smart buildings, in addition to energy saving programs, waste and water recycling programs are also implemented. Generating a large amount of recyclable and non-recyclable waste, many hotels have given up using single-use plastic bottles. Food waste is controlled using a system aimed at minimizing overproduction. Many places have green roofs, natural ventilation, glass bottles in place of plastic, and 90% eco-friendly building elements in their architecture (Soneva, 2025).
Water consumption is a serious problem in the hotel industry today, especially during periods of drought. To avoid unnecessary wastage many hotels have installed water-saving fixtures such as low-flow toilets, showers and faucets. SixSense in Thailand uses a rainwater collection and filtration technique (Sixsenses.com, 2025). Wastewater is used through the Greywater program to irrigate the landscape and flush toilets (Intewa.com, 2022).
Another challenge is the training of the staff where the studies reveal that the significant potential of the savings is lost because the usage is improper and the awareness is lacking among the employees (Hauashdh et al., 2024). There is an increase in the preferences among guests regarding the hotels that priorities sustainability and according to the World Economic Forum, 76% of the travellers prefer hotels where they can embrace sustainable travel plans and also prefer eco-friendly initiatives while incorporating energy efficient practices (World Economic Forum, 2025).
The Green Engage Program of the IHG offers to the guests the opportunity to benefit the sustainable practices, which are being implemented in the hotels and help develop customer loyalty. (IHG, 2025). There are key themes, which are identified in the literature, and it includes the energy efficient technologies, which led to the contribution of the cost savings options and sustainability, which has a positive impact on the environment. Due to economies of scale and the difficulties faced in financing and implementing sustainability programs, the adoption of smaller hotels by larger hotel chains is favored (Olajiga et al., 2024).
Research mainly focuses on large hotel chains, less emphasis is placed on examining energy efficient technologies that are used by independent hotels, and there are fewer studies on the role of employees in energy efficiency (Gajdzik et al., 2024). Fewer studies are available exploring the impact of behavior on the success of energy saving initiatives. 
The existing literature highlights that energy-efficient technologies have immense potential in reducing the negative impact on the environment and the cost savings delivered. There are various challenges such as implementation, financing and training and there is a need to address these challenges due to which the benefits are maximized (Bera et al., 2025). The study analyses the impact of energy-efficient technologies on the performance of Hotels and the strategies are explored due to which the existing barriers are overcome.
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The mixed methods approach is used by the research design where there is a blend of quantitative and qualitative data, which provides an in-depth, as well as a comprehensive understanding of the subject this approach allows the statistical analysis to be integrated with the insights of the Industry in-depth (Dawadi et al., 2021). The Qualitative Analysis helps in exploring the best practices of the industry, challenges, as well as perspectives of the stakeholders and the focus of Quantitative Analysis, helps in measuring the impact of environmental as well as financial impacts of energy-efficient technologies.
The data collection includes academic journals such as Peer Reviewed Articles on the topic which is energy efficiency and Industry reports where the comprehensive analysis is given by several organisations such as the Sustainable Hospitality Alliance and the World Tourism Organisations and many more (Vávrová et al., 2024). The case studies help in examining the practices of energy efficiency in various leading hotel chains such as IHG, Marriott, etc. and the Government Data helps in providing insights on incentives and regulations.
The tool uses PESTLE Analysis, which helps in evaluating the various factors such as technological, political, social and economic factors due to the adoption of the technologies, which are energy efficient. The tools are used such as LEED Standards and the Green Key Certification criteria due to which the efficiency of the energy is accessed (Makoondlall-Chadee and Bokhoree, 2024).
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The regulations and the Incentives are encouraged by the Government worldwide due to which the energy efficiency measures are adopted and directly influence the hospitality sector. It is facilitated such as the implementation of the stricter code of building and energy standards such as the Energy Efficiency Directive i.e. EU where there is a need to adopt sustainable practices in the hotels (Karvounidi et al., 2024). Climate change in the Government of UK incentivizes businesses including hotels where the consumption of energy is reduced. Subsidies are provided for the installation of renewable energy sources and tax breaks are imposed for adoption of the energy-efficient technologies.    
The instance includes the Federal Investment Tax Credit of the US provides savings on the installation of Solar Panels where the hotels are prompted such as Hilton where solar energy is more emphasized. The innovation is driven by the policies and also the adoption of the Green Technologies and the cost burden is reduced because of the financial incentives for hoteliers (Karvounidi et al., 2024).
Compliance is expensive for hotels that are small and independent and the rapid changes in the policies led to uncertainty for the planning in the long-term (Karvounidi et al., 2024).
The energy-efficient technologies led to cost savings but there is a need for upfront investment. One impact of the cost savings is the reduction of the energy bills from the systems which are efficient such as HVAC Systems, Lightning Systems and many more instances including the Marriott International reports where the company savings is annually $5 million where the properties is retrofitted and also the energy efficient technologies is incorporated. The high capital is required for the advanced systems, which is a barrier and the struggle is faced by the smaller boutique hotels to purchase the energy controls which are IoT based and the renewable energy systems (Gorina et al., 2024).  
The strengths include the financial benefits in the long-term, the profitability is enhanced and also the attractiveness is increased which helps in attracting the eco-conscious or environmentally aware customers (Gorina et al., 2024).   
There is an increasing demand for sustainable practices among consumers due to which the hospitality industry is reshaped and there is an increase in eco-friendly initiatives. According to Booking.com, 76% of travellers globally prefer hotels that are choosing sustainable practices and the IHG program, which is named “Green Engage”. The Guests are booking rooms where the carbon footprint is lower and the initiatives of the Energy efficient can enhance the morale of the employees where the work is aligned with the goals of sustainability (GSTC Council, 2025).
It helps build loyalty among the guests, enhances the reputation of the brand and also strengthens the engagement of employees and satisfaction with the job (GSTC Council, 2025).
There is a lack of visibility of the measures of sustainability, which results in Skepticism among the guests and the resistance of the staff or the lack of effective training can undermine the goals of the energy savings (GSTC Council, 2025).
The innovations in energy-efficient technologies are transforming the operations of the Hotel and it includes the Smart management systems where the systems enabled by IoT help in monitoring and optimizing the usage of the energy. The instance includes the Hayat Agency where IoT-based systems are used for the HVAC Systems due to which the consumption of the energy is reduced (García et al., 2025). The Renewable Energy Integration allows the Hotels to adopt wind, geothermal as well as solar energy solutions and the instance includes the Sixth Sense where the solar panels are utilized and geothermal cooling allows to achieve reliance achieve near zero.
It ensures sustainability and also enhances operational efficiency and it allows the hotels to meet the targets of the energy reduction targets globally (García et al., 2025). 
There is more reliance on the reliability of the vendor and compatibility of the systems and also concerns arise on the cyber security where the systems are enabled with IoT (García et al., 2025).
The Hospitality Industry are under the pressure to reduce the negative impact on the environment because the main focus is on the climate change, conversation of resources and preservation of the biodiversity. 
It helps in facilitating the operational cost savings and the emissions reduction and the ecofriendly hotels helps in enhancing the brand image, which helps in attracting the eco-conscious customers. It helps in fostering the partnerships and attract the investments (García et al., 2025).
The high cost is need, it is complex to implement also facilitates the climate dependent challenges.
Legal Factors play an important role in the sustainability in the hotels. The Government’s and the international organisations to ensure that the businesses are able to reduce the negative impact on the environment enforce the standards. There are laws, which is mandatory such as reporting of carbon, management of waste, conservation of water.
The Compliance drives the innovation, certification helps in measuring and implementing the sustainability initiatives and the financial incentives helps in offering the up gradation of the sustainable. 
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The findings show that adopting energy-efficient technologies is driven by different factors. The large hotel chains make significant progress and the small hotels faced various challenges  related to the implementation, cost and training. Sustainability trends in the hotel and hospitality industry are reshaping the sector towards more environmentally responsible and socially conscious operations. Energy efficiency, waste management, water conservation, sustainable sourcing, and green certifications are key strategies adopted by hotels worldwide
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Recommendations 
By implementing these strategies, the hotel industry can drive long-term sustainability while achieving economic and environmental benefits.
•	Enhance Access to Funding and Incentives: The Government and the stakeholders of the Industry should facilitate the partnership and collaborate to provide the necessary support such as loans of low interest, tax incentives and grants to the hotels whose size is small and mid-sized and can adapt the energy-efficient technologies (Chen et al., 2025).   
•	Focus on Staff Training and Engagement: Comprehensive training programs should be developed and implemented for the staff of the hotels so that the use of energy-efficient systems can be optimised. 
•	Promote Guest Awareness and Involvement – The digital platforms and the on-site communication should be used so that the guests are educated about the sustainability initiatives which results in active participation from the guests. It helps in increasing the awareness among the guests due to which trust and loyalty are fostered and also the sustainability credentials of the hotels are fostered (Chen et al., 2025).   
•	Adopt Advanced Technologies – There should be more investment in Smart systems enabled by IoT, energy management powered through AI and renewable energy solutions such as geothermal and solar technologies. 
•	Strengthen Certification and Transparency – The recognized eco-certifications should be pursued such as Green Key and LEED and the metrics of sustainability should be opened with the shareholders. It will result in increasing credibility and also foster transparency and accountability due to which trust is fostered among the consumers and concerns of the Green Washing is mitigated. 
•	Collaborate on Industry Best Practices – Partnerships should be encouraged and facilitated among the suppliers, hotels and experts of sustainability and encourage them to share the resources and knowledge as also the innovative solution is developed from the complex problems (Chen et al., 2025)
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