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Abstract
The hotel and hospitality industry increasingly focuses on sustainable and green practices, influenced by emergent environmental awareness and regulatory pressures. This research paper analyses the importance of implementing energy-efficient building designs and technologies with low energy consumption, cost-effectiveness, and customer experience. Reviewing a literature overview reveals that buildings are the greatest energy consumers in the industry. LED lighting, state-of-the-art HVAC systems, and smart building management systems can help decrease energy usage by 30-50%. This also creates large cost savings and maximises operational efficiency. The literature also identifies the importance of modern customers, whose pressures have increased the demand for "green hotels" and increased the satisfaction levels of the customers and built loyalty. An identification of the PESTEL analysis about the sustainability of the hotel industry uncovers the fact that sustainability reflects the political, economic, social, technological, environmental, and legal dimensions. The industry's reaction—which has already shown some action, such as on behalf of major hotel chains like Marriott International, Accor Group, and Hilton- has recognised that several deeds have already been done, but much needs to be developed or done. Future policy and management options call for a holistic approach to sustainability, investing in technology and innovation, engaging with the stakeholders, and maintaining transparency and customer experience. Conclusively, the adopted continuous improvement programs should create a brighter and better future for sustainable hotel and hospitality; equally important, it will benefit the environment, society, and business.

Introduction
The concept of sustainability and green practices in an environmentally conscious manner in modern terms has gained more importance within the hotel and hospitality industry. This focus originates from environmental awareness and the industry's massive environmental impact (Dani, Tiwari, and Negi, 2021). Several reasons drive hotels to consider practicing sustainability. These include increasing the number of environmentally conscious travelers, reducing environmental footprints, gaining a positive brand image, and making the hotel look responsible and environmentally friendly. 
The industry has traditionally provided comfort, luxury, and excellent customer service. However, increased awareness of environmental issues and a demand for sustainable practices led to a paradigm shift driven by climate change concerns, technological advancements, and competition (Sloan, n.d.). Improved public awareness of climate change makes the hospitality industry determined to lower its environmental impacts. The hospitality industry has also realised its role and has started acting on carbon minimisation. Energy-saving technology complements the development of renewables and water-efficiency fixtures, making the practice of sustainability easy and spending less. Additionally, Chung (2020) states that hotels are gradually being brought into a competitive position through sustainability. The higher the patronage that hotels that operate with eco-practices receive, the higher the rate at which others will follow suit.

Overview of Literature
This paper will focus on energy-efficient building designs and technologies in the hotel and hospitality sector. This is a salient area because buildings are among the most considerable sources of energy consumption within the same industry. Salem et al. (2020) elaborates that by adopting energy-efficient building designs and technologies, hotels can trim their energy costs, consequently tripping down their carbon footprint.

Reduction in Energy Consumption
Energy-efficient building designs and technologies in the hotel and hospitality sector reduce the energy used considerably. Surveys indicate these buildings can lower energy consumption by 30-50%. These are achieved through energy-efficient technologies such as LED lighting, energy-efficient HVAC systems, and smart building management systems. LED lights are efficient because they are low-energy consumers (Amirkhani et al., 2020). Unlike incandescent and fluorescent lighting, LEDs consume very little energy. In addition, they last longer, decreasing the lighting solution's replacement and maintenance durations. Energy-efficient HVAC systems are built with advanced insulation, efficient compressors, and variable speed fans that vary heating, ventilation, and AC based on occupancy and environmental conditions, reducing energy waste as Simpeh et al. (2020) elaborate. Smart building management systems correlate different building technologies, such as lighting, HVAC, and security, into a central point. The systems then use sensors and automation to optimise energy use based on real-time data between various systems, reducing unnecessary energy use.

Cost Savings
The incorporation of energy-efficient technologies in the hotel and hospitality sector is critical to achieving cost reduction in the industry (Shashwat and Rani, 2023). Smart thermostats learn of user habits and manipulate heating and cooling systems in hotels to various underused areas, hence saving money on energy bills. Energy management systems capitalise on this by correlating more building systems to minimise the energy usage of a building. Salem et al. (2020) further outline that they offer real-time data and analytics; subsequently, managers can pinpoint areas of energy waste and incorporate compensatory measures. This significantly reduces operational costs but, on the other hand, raises the overall efficiency for the building's energy consumption.

Enhanced Customer Experience
Sustainable practices like energy-efficient building designs are becoming on-demand to today's visitors. According to Hou and Wu (2021), most contemporary travelers prefer to spend their vacations in eco-friendly hotels. That means such investments can make the hotel more marketable and, at the same time, increase the level of customer satisfaction. Customers appreciate the efforts that have been made to deliver a sustainable world and are willing to pay an upscale price to get accommodations in eco-friendly establishments. This customer rationale has been enhanced by a growing trend of outcry concerning awareness of environmental issues and its related calls to action in fostering these campaigns on sustainability (Assaker, 2020). As a result, businesses with energy-efficient designs, particularly in hotels, will realise higher occupancy rates and improved guest loyalty.

Regulatory Compliance and Incentives
Globally, governments and regulatory bodies are setting higher standards for energy efficiency and providing incentives for green buildings (Alabid, Bennadji, and Seddiki, 2022). Aside from saving a hotelier from costly penalties, this will make them eligible for several incentives. For example, using renewable energy sources like solar panels or geothermal to heating/cooling can enable the hotel to access several government incentives geared towards enhancing sustainable energy solutions. Also, meeting these requirements enhances operational effectiveness, which will lower the environmental impact and is necessary for long-term business sustainability.

Application to the Hotel and Hospitality Sector using PESTEL Analysis
Political Factors
Governments worldwide are increasingly regulating and enforcing sustainability and low environmental impact in a bid to control world challenges. This applies to the hospitality industry, meeting energy efficiency requirements, policies on waste management, and even incentives to use renewable energy sources (Bergman and Foxon, 2020). The regulation of the mentioned policies implicates the need for compliance with stringent environmental guidelines. For example, the European Union's Green Deal is meant to make Europe climate-neutral by 2050, requiring hotels to take steps towards sustainable practices. According to Rhou and Singal (2020), the CSR theory explains that a business/organisation should consider its impacts on society and the environment. By conforming to CSR principles, hotels will comply with the regulations and improve their image and customer loyalty.
Economic Factors
The economic impact of sustainability and eco-friendly practices is immense, considering that the implementation of energy-efficient technologies and sources may be high. However, eventually, this gets put off by the realisation of the much-needed reduction in energy consumption and enhancement of operational efficiency (Salem et al., 2020). The RBV theory states that sustainable investment in technology leads to reduced operational costs and, hence, competitive advantage, as Hossain et al. (2020) highlight. For example, Marriott International's "Serve 360" sustainability and social impact platform is designed to reduce the company's environmental footprint and turn it into a significant cost savings through energy efficiency.
Social Factors
The respect for the environment is all the rage and enjoys increasing popularity among consumers. Travelers prefer choosing hotels that have a commitment to sustainability. The social cognitive theory suggests that a person's behavior depends on the observations of others and the consequences of their actions. Han et al. (2020) elaborate that hotels' sustainable practices achieve more than meeting customer expectations; they work to alter societal norms towards embracing environmental responsibility to increase customer satisfaction and loyalty.
Technological Factors
Sustainable practice in the hotel industry requires the use of technological tools. Smart thermostats, energy control systems, and even renewable energy have dramatically changed how hotels work. The Diffusion of Innovations Theory—this theory explains how new technologies are accepted within industries. Early hotel industry adopters of sustainable technologies can quickly gain a competitive advantage and set standards within the industry. For instance, Hilton's "lights stay" system measures and tracks the company's environmental impact. The company has continually improved and innovated its sustainability practice.
Environmental Factors
Environmental concerns drive the demand for sustainability practices in the hotel industry. According to Dani, Tiwari, and Negi (2021), the pressure to reduce carbon footprint, save water, and manage waste effectively drives hotels to "go green." According to Ecological Modernisation Theory, economic development and environmental protection are interlinked and can be held simultaneously. This is only achievable through technological innovation and institutional change. Involving sustainability in the core operations of the hotel will highly promote the cause of environmental conservation and economic profitability. 
Legal Factors
Regulatory frameworks are critical in shaping the hotel industry with sustainable practices. They must comply with such regulations to avoid huge penalties. The Compliance Theory postulates that firms engage in abiding by the constitutions to prevent litigation and also to renew their licenses of operations. The hotels must follow the constitutional requirements like waste, energy, and water use standards (Shashwat and Rani, 2023). The high rate of embracement of the ISO 14001 environmental management system standard has shown a high vision of the hotel industry in following the regulations of the land and ensuring that they improve their environmental performance.

Industry Responses and Critical Reflection
The hospitality industry has addressed the sustainability challenge in a variety of ways, each with its strengths and limitations. For instance, the Serve 360 initiative by Marriott International covers aspects from energy efficiency to water conservation, including waste reduction (Abdou, Hassan, and El Dief, 2020). Therefore, besides a very strong commitment toward serving environmental protection and preservation, the Serve 360 initiative also undertakes to take off from the ecological footprint of Marriott by laying down rigorous targets concerning reducing carbon intensity by 30% and water intensity by 15% by the year 2025. Besides, it also focuses on responsible sourcing and community engagement. Accor Group's Planet 21 engages guests and employees in sustainability efforts, increasing social responsibility and guest experience. Planet 21 is built around four strategic priorities: working with its employees, involving customers, innovating with partners, and working with local communities. Among its projects are several efforts, notably concerning reducing food waste, offering green products, and encouraging biodiversity. Moreover, LightStay-Hilton system keeps track of and improves its environmental performance, which is the best way to prove the technology will advance sustainability. LightStay is a premier ecological management system that measures energy and water use and waste and carbon output, across Hilton Global's portfolio. It allows and helps set goals to measure and report sustainability performance. 
Moreover, another major innovation in the sector includes developing and applying the Green Key certification, a voluntary eco-label for a hotel to comply with or adhere to a set of environmental requirements (Bergman and Foxon, 2020). The Green Key program promotes sustainable tourism by recommending good practices to hotels in all areas, not only water conservation but also waste management and energy. Assessment and audits on compliance are annual and precise.
Future policy and Management Options
Embrace an Integrated Holistic Approach to Sustainability
For the industry to make a real difference, it must think, act, and engage with a holistic approach in every hotel and hospitality sector operation. Focus should be on energy efficiency, water conservation, waste management, and the use of renewable energy. There shall be comprehensive sustainability strategies by hotels that maximise the inclusion of such elements for their incorporation in almost seamless business models (Hossain et aal., 2022). For instance, green building certifications such as LEED provide a structured framework that ensures and achieves sustainability goals. When embraced in multiple aspects, hotels will maximise their environmental value while improving their efficiency in operation and guest experience.

Invest in Technology and Innovation
Technological innovations are pivotal towards the achievement of sustainability goals. The industry should continue to invest in the best technologies that enhance energy and resources. According to Simpeh et al. (2022), smart building management systems that provide real-time data on energy use and advanced water-saving technologies that include real-time use data are two such innovations that can significantly cut down the environmental footprint of a hotel. Investments in renewable energy sources, such as solar and wind power, will further reduce reliance on fossil fuels. Continuous investment in research and development should be made to put the hospitality sector at the forefront of technical innovation by being able to respond to emerging opportunities and challenges in the sustainability ambit.

Engage Stakeholders and Encourage Collaboration
It should be noted that, without the involvement of all stakeholders, sustainability is a collective effort and will most likely not be realised. Workers, visitors, suppliers, and the local communities need to build a culture of sustainability by engaging employees in environmental initiatives and training in sustainable practices (Chung, 2020). Awareness campaigns and incentivising sustainable behaviours, such as reusing towels and reducing water usage, can bring a significant difference in sustainability drives. Engage Suppliers in the Procurement of Green Products and Services. Another important aspect is the collaboration with the local community in projects that will fit into the sustainability bandwagon of the hotels and with the local community to enhance the social work impact of the hotels and hence have better local community relations.

Transparency and Reporting
Transparency in sustainability efforts is the key to gaining the trust of stakeholders and showing a commitment towards goals and objectives set by hotels for the environment. Hotels should adopt international frameworks like the Global Reporting Initiative or Carbon Disclosure Project to enhance their sustainability reporting practice. Regular publication of an in-depth sustainability report showing the progress to date, the challenges, and the goals for the future will help stakeholders get good insights while enabling hotels to benchmark their performance with industry standards. This will inform hotels where they need to improve and gain credit for their successes, leading toward a culture of continuous improvement.

Focus on Customer Experience and Education
According to Shashwat and Rani (2023), demand for sustainable travel options will increasingly emanate with greater consumer awareness about environmental concerns. Hotels should, therefore, attempt to make environmental preservation an invariable part of the guest experience. This includes green rooms, green dining options, and educative materials for the guest on the environmental policies of the hotel. Clear communication on efforts towards sustainability can attract environmentally-aware travelers and differentiate hotels in an increasingly crowded space. Furthermore, eco-friendly amenities and experiences create memorable stays for guests, driving customer loyalty and positive word-of-mouth.

Harness Government Incentives and Build Partnerships
Governments have put in place, worldwide, all manner of incentives to support sustainability, ranging from tax breaks and grants to subsidies for adopting green technologies and practices. Hotels should actively seek and leverage such incentives to recoup their costs in implementing their sustainability efforts (Abdou, Hassan, and El Dief, 2020). Furthermore, in collaboration with other public and private sector stakeholders, namely the government and non-governmental organisations, the hotelier's resources toward better resources and a better environment may be supported. There can be knowledge sharing among the hotels and an understanding of the bigger picture on the environment. Thus, a hotel's impact would multiply several times.

Adopting and Implementing Continuous Improvement Programs
Sustainability is a long journey that cannot be attained overnight. Hotels should adopt continuous improvement programs that analyse and fine-tune sustainability practices regularly. Hoteliers need to establish clear, measurable goals, track their progress, and then take necessary steps in case of a derailment using the data on performance. Sloan et al. (n.d.)The feedback from guests and employees can also ensure meaningful ways of improving sustainability initiatives. The commitment to continuous improvement is one way of guaranteeing that the hotel will be ahead in learning the standards and expectations for the environment in the future. Thus, there will be no derailment from performance, therefore ensuring long-term sustainability and its resilience.


Conclusion
Sustainability is one of the key contemporary strands hitting the hotel and hospitality sector, with the confluence of environmental and consumer demands and regulatory pressures. Energy-efficient design and technology design of technics used within the hotel and hospitality sector derive many advantages, including reduced energy use, significant cost savings, improved guest experience, and meeting regulatory standards. The PESTEL Analysis captures the multidimensional impact of sustainability on the hospitality industry as it describes different theoretical lenses which point out that there are openings, but also challenges, with implementing these practices. Critical reflection of the industry response shows that although much has been done, further effort and investment need to be made to achieve long-term sustainability. A strong, comprehensive, collaborative, and innovative approach underscores a bright future for sustainability in the hotel and hospitality industry. Through this, the hotel will enhance its strategy following sustainability by investing in technology, stakeholders, and transparency, concentrating on the guests, capturing governments' motives in enhancing sustainability, and ultimately creating and maintaining a continuous improvement program. The recommendations are designed to create a sustainable future for the industry that benefits the environment, society, and business altogether.
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