1. Introduction
Sustainability is vital in the hospitality sector, driven by escalating environmental pressures, regulatory requirements, and climate change impacts. The hospitality industry has significantly influenced the global environment and is characterized by its significant consumption of energy and natural resources to cater to the needs of its clientele (United Nations World Tourism Organization, 2019). Over recent decades, sustainability has evolved into a strategic priority across industries (Hoffman, 2018). Within global tourism, this shift has led practitioners to integrate sustainable practices into their operations (Jones et al., 2014). As a significant sub sector of tourism, hospitality has firmly established itself in sustainability discussions (Rodríguez-Antón et al., 2012). Hotels' high energy, water use, and waste have boosted their ecological footprint. Growing pressure from eco-conscious consumers and regulators now makes sustainability essential and beneficial. The focus on sustainability in hospitality is particularly driven by its vulnerability to global challenges, such as climate change, and its substantial economic effects on tourism-dependent countries (Kandler Rodríguez, 2020). Confronted with challenges like global warming and biodiversity loss (Epstein, 2018), Hotels are increasingly adopting energy-efficient designs, waste reduction strategies, and renewable energy like solar. This conference paper examines the impacts and challenges of these sustainable practices, providing insights and recommendations for future policies in hospitality sustainability.

2. Literature Review:
Hospitality industry is increasingly prioritizing sustainability, focusing on energy efficiency and waste reduction to meet environmental regulations, consumer expectations, and research-driven best practices.
2.1. Energy Efficiency in Hotels
[bookmark: _Hlk180844271]Hotel industry is regarded as one of most energy-intensive sectors of tourism industry (Mak & Chang, 2019). Energy is second-largest spending category for a hotel after employment, accounting for between 3% and 6% of hotel operating costs and responsible for approximately 60% of its CO2 emissions (Vadam, 2015). Electricity is primary energy used for ventilation, cooling, lighting, and appliances, while gas and sometimes diesel are used for heating, hot water, and cooking purposes (Yao et al., 2015).
When hotels start using less waste and energy, they can save a lot of money, which can help them make more profit (Epstein & Roy, 2001). Energy costs in hotels typically amount to 3-6% of overall operational costs (EU, 1994), and to an even smaller fraction of overall turnover. Energy efficiency is a critical area of focus for hotels seeking to reduce operational costs and environmental impact. Hotels can reduce energy consumption by implementing advanced technologies such as smart building management systems and energy-efficient appliances. Retrofitting with LED lighting, high-efficiency HVAC systems, and smart thermostats can yield energy savings of up to 30% (Jones et al., 2018). Integration of renewable energy sources, such as solar panels and wind turbines, is becoming increasingly prevalent. Company aims to reduce energy intensity by an impressive 20% by 2025 (Marriott International, 2021). This can be achieved through adoption of technologies such as energy-efficient lighting, water-saving fixtures, and smart building management systems (Mousavi et al., 2019). This initiative lowered carbon footprints and costs by reducing reliance on grid electricity while enhancing hotels' brand image through renewable energy use aligned with consumer sustainability values.
2.2. Waste Reduction Strategies
[bookmark: _Hlk180863349][bookmark: _Hlk180863435]waste reduction is another essential aspect of sustainability in hospitality sector. hotels are not just focusing on making money but also on being responsible to society and environment (Kang et al., 2010). Hospitality industry generates a significant amount of waste, with food waste being a major contributor (UNWTO, 2020). Studies show that hotels using waste reduction strategies like composting and food donation minimize environmental impact and achieve cost savings. Hotels adopting a zero-waste policy were able to divert over 90% of their waste from landfills, resulting in reduced disposal costs and enhanced guest satisfaction (Lee & Yoon 2019). While making a profit is still important, companies in hospitality industry are now also really focusing on doing good for society and environment as part of their business plans (Porter & Kramer, 2006).
The world annually generates 2.1 billion metric tons of solid waste, with at least one-third not treated in environmentally safe ways (Kaza et al., 2018). Recycling is a process that converts a discarded product into raw materials or components for reproduction (Chen & Lin, 2008). It includes collection, sorting, processing, remanufacturing, marketing, and reuse of recyclable materials (Rosengren & Li, 2019). A recycling program concerns activities by a firm to engage in recycling or facilitate recycling processes (REAP Recycling Program, 2021). Hospitality industry can be cantered in areas of energy, water, and waste efficiency, which can lead to a subsequent reduction of their emissions and, therefore, improvement of their environmental performance.
Reuse" involves using a product again after its initial lifecycle, while "Recycle" entails converting materials into new products. Although recycling is vital for waste management and efficiency, it is considered the least sustainable option in the transition to a circular economy, focusing on practices like sorting and processing recyclables such as paper, glass, and plastic (Singh et al., 2014).
The implementation of recycling programs has also proven effective in reducing waste. Hotels with comprehensive recycling initiatives see higher guest satisfaction rates, as guests increasingly expect environmentally responsible practices (Walton et al. 2020).
2.3. Broader Context
Sustainability in hospitality addresses environmental and social challenges, with urgent actions needed to combat climate change. By adopting sustainable practices, such as local sourcing, hotels can enhance community well-being, support local economies, and promote responsible tourism. Tourism industry cannot achieve sustainability without having valid indicators and measuring tools to evaluate its progress (Asmelash & Kumar, 2019).
2.4. Recent Developments
Sustainability in hospitality is evolving, with hotels using AI and IoT to optimize energy and waste, boosting efficiency and meeting demand for transparency.
2.5. Challenges and Gaps in Research
Despite clear benefits of sustainability in hospitality, significant challenges remain. Financial limitations, particularly for smaller hotels, often hinder adoption of sustainable practices. Larger hotel chains often have resources to invest in advanced technologies, while smaller, independent hotels may struggle, leading to disparities in sustainability efforts across the industry (Vainikka et al., 2020).
2.6. Need for Long-Term Impact Studies
Energy efficiency and waste reduction lead to immediate savings, but more long-term ROI data is needed for wider adoption. Tourism sector should prioritize sustainability to improve brand image and guest satisfaction.
Energy efficiency and waste reduction are crucial for sustainability in the hotel industry, improving both environmental impact and operational performance. However, challenges in resource allocation and research gaps must be addressed to make sustainability a standard across all segments.

3. Application to the Hotel and Hospitality Sector:
The PESTEL framework provides a comprehensive approach to analysing the key external factors influencing the hospitality industry. It includes Political factors such as government stability, tourism policies, and tax reforms, Economic aspects like inflation, exchange rates, and employment rates, Social factors encompassing changing travel preferences, demographics, and consumer expectations, Technological advancements in online booking, digital marketing, and sustainable technologies, Environmental considerations including climate change, local environmental laws, and resource scarcity, and Legal aspects like employment laws, consumer protection, and compliance standards (Makos, 2024). Together, these elements help organizations understand and adapt to the dynamic environment in which they operate.
Sustainability practices in hotel sector can be effectively analysed using the PESTEL framework, which offers a comprehensive view of their impact on operations and strategy.
3.1. Political Factors:
Government policies play a pivotal role in shaping the sustainability landscape for hotels. Increasingly, governments worldwide are implementing policies aimed at reducing carbon emissions and promoting sustainable practices. For instance, carbon taxes have been introduced in various regions, incentivizing hotels to adopt energy-efficient technologies. A notable example is the United Kingdom's Climate Change Act, which mandates significant reductions in greenhouse gas emissions (UK Government, 2020). Hotels operating in such environments are compelled to assess their carbon footprints and make necessary adjustments to comply with regulations.
Furthermore, eco-certification programs, such as LEED (Leadership in Energy and Environmental Design) and Green Key, encourage hotels to adhere to sustainable practices by providing official recognition. These certifications not only enhance a hotel's reputation but also attract environmentally conscious guests. For example, the Hilton Group has achieved numerous certifications, positioning itself as a leader in sustainability within the hospitality sector (Hilton Worldwide, 2022). This demonstrates the influence of political frameworks on hotel operations and their commitment to sustainability.
3.2. Economic Factors:
The economic dimension of sustainability examines the cost implications and financial benefits associated with adopting sustainable practices. The initial investment in sustainable technologies, such as solar panels, energy-efficient appliances, and smart building systems, can be substantial. However, the long-term savings generated from reduced energy bills and lower operational costs often outweigh these initial expenditures. hotels investing in energy efficiency measures can save up to 30% on their energy costs (International Tourism Partnership, 2020).
Moreover, the economic case for sustainability is strengthened by the increasing availability of government grants and incentives for hotels implementing green initiatives. For example, in the United States, the federal government offers tax credits for renewable energy investments, encouraging hotels to transition to sustainable energy sources (U.S. Department of Energy, 2021). This economic landscape emphasizes the need for hotels to balance upfront investments with potential long-term financial gains.
3.3. Social Factors:
Social dynamics play a crucial role in shaping guest preferences and expectations regarding sustainability in the hospitality sector. Guests especially millennials and Gen Z, actively seek eco-friendly accommodations that demonstrate a strong commitment to sustainable practices. According to a survey by Booking.com (2021), 83% of global travellers consider sustainable travel essential, and over 61% are more inclined to book hotels implementing sustainable initiatives. This highlights the importance of green practices in attracting and retaining guests (Accor, 2022).
To meet these expectations, the Accor Group has adopted various sustainability initiatives, significantly reduced plastic usage and promoted local sourcing of food. These efforts not only appeal to environmentally conscious guests (Accor, 2022) but also enhance the brand's image and reputation. This shift in consumer behaviour is compelling hotels to embrace greener practices, effectively aligning with the values of younger guests (Baker & Scott, 2021).
3.4. Technological Factors:
Technological advancements are crucial for sustainability in the hotel sector. Innovations like smart energy systems, low-flow fixtures, and digital tracking tools enhance hotel operations by optimizing energy consumption and reducing costs. For instance, smart thermostats and energy management systems enable real-time monitoring of energy usage. A case study of Marriott International illustrates this; their "Green Council" uses data analytics to track energy consumption, leading to a 20% reduction in energy use over five years (Marriott International, 2022). This underscores how technology can significantly enhance sustainability efforts in hospitality.
3.5. Environmental Factors:
The environmental benefits of adopting sustainable practices are significant. Hotels implementing waste reduction initiatives help decrease landfill waste and carbon emissions. For instance, the Ritz-Carlton Hotel Company’s recycling and composting programs led to a 50% reduction in landfill waste (Ritz-Carlton, 2022). This commitment showcases the hotel’s responsibility as a corporate citizen. Additionally, hotels investing in renewable energy sources reduce reliance on fossil fuels. The use of solar panels, wind energy, and geothermal heating is increasing. A study by the Global Sustainable Tourism Council (GSTC, 2020). these Efforts support the industry’s long-term sustainability by preserving natural resources.
3.6. Legal Factors:
Compliance with environmental laws and regulations is a critical consideration for hotels. The legal framework surrounding sustainability includes regulations that mandate waste disposal practices, emissions reductions, and energy efficiency standards. Hotels that fail to comply with these regulations may face significant penalties and reputational damage.
However, the challenge lies in navigating the complex regulatory landscape. Many hotels, particularly smaller independent operators, may struggle to keep up with changing regulations and the associated costs of compliance. A study by Poon et al. larger chains often has dedicated sustainability teams to ensure compliance, smaller hotels may lack the necessary resources and expertise (Journal of Cleaner Production, 2021).
3.7. Critical Reflection:
In evaluating the strengths and weaknesses of sustainability measures within the hospitality sector, it is evident that while significant progress has been made, challenges remain. The strengths of implementing sustainable practices include enhanced brand reputation, increased customer satisfaction, and long-term cost savings. However, the initial financial burden, technological challenges, and the need for staff training can hinder widespread adoption.
For instance, while larger hotel chains often successfully implement sustainability initiatives, smaller establishments may struggle due to financial constraints and lack of technical knowledge. Therefore, addressing these challenges is crucial for promoting sustainability across the entire industry.
PESTEL analysis shows that sustainability in hospitality is shaped by all factors. Understanding these helps hotels create initiatives that meet regulations, guest expectations, and support conservation.

4. Future Policy and Management Options:
To meet environmental challenges, hotels must adopt strategies for sustainability, guided by key recommendations and future trends. 
4.1. Improving Sustainability Efforts:
To strengthen sustainability efforts, hotels can benefit from “a holistic approach that encompasses energy efficiency, waste reduction, and responsible sourcing” (Alberton et al., 2020). Conducting regular sustainability audits enables hotels to benchmark against industry standards, assess current practices, and “identify areas for improvement,” guiding them in prioritizing actions such as adopting energy-efficient technologies (Teixeira et al., 2020). These audits can be crucial for hotels that aim to lead in sustainability, particularly by implementing energy-saving measures and sourcing sustainable materials (Mzembe et al., 2020).
A focal area for future improvement is renewable energy adoption, which the International Energy Agency (IEA, 2021) anticipates will continue to rise. Hotels should therefore consider investing in on-site renewable energy systems like “solar and wind power” to reduce fossil fuel reliance and decrease costs over time (Karagiannis & Andrinos, 2021). use of “renewable energy positions hotels not only as leaders in sustainability but also as cost-effective enterprises” (Cvelbar & Dwyer, 2013).
4.2. Future Trends:
Waste management technology advancements will significantly impact sustainability in hospitality. “Innovative solutions, such as anaerobic digestion and advanced recycling systems, can help hotels minimize waste and improve resource recovery” (Filimonau et al., 2020). By partnering with specialized waste management companies, hotels can convert organic waste into renewable energy, enhancing their environmental impact (Teixeira et al., 2020).
Additionally, as carbon neutrality becomes a central goal, hotels must establish “clear carbon reduction targets” and engage in carbon offset programs (Cvelbar & Dwyer, 2013). Collaborations with local environmental organizations for projects like “reforestation or renewable energy initiatives” further demonstrate hotels' commitment to environmental sustainability (Alberton et al., 2020).
4.3. Recommended Policies and Guidelines:
To support sustainable management, (Oriade et al. 2021) highlight importance of building a “robust organizational culture” for sustainability. This involves including sustainability in the strategic goals of hotel operations. Cantele and Cassia (2020) advise restaurant and hotel owners to “embed sustainability into company strategy,” a move that aligns with setting measurable goals, such as reducing energy consumption within specific timeframes.
Regular staff training is another critical element, as it ensures employees are well-informed about sustainable practices. “Staff training should emphasize the role of employees in achieving sustainability goals,” empowering them to contribute to the hotel’s environmental agenda (Khan et al., 2021). A culture of environmental responsibility is nurtured when employees feel ownership over sustainability initiatives, leading to more innovative solutions.
4.4. Investment in Technology and Partnerships:
Investment in smart building technology allows hotels to track real-time energy consumption and resource usage, providing “data insights that enable hotels to make informed decisions about resource usage” (Ocampo et al., 2021). “Internet of Things (IoT) solutions, for example, can optimize energy management” and contribute to broader sustainability goals (Oxenswärdh, 2020a). Partnerships with environmental organizations can further support sustainability efforts. Collaborating with non-profits offers hotels access to resources and expertise, helping “enhance community engagement” and reinforcing hotels’ roles as responsible corporate citizens (Batat, 2021).
Future of sustainability in hospitality relies on proactive policies, technology, and partnerships, with hotels leading through renewable energy, waste management, and training programs.



5. Conclusion:
This paper highlights the critical role of sustainability in the hotel and hospitality sector, emphasizing the impact of PESTEL factors, technological advancements, and strategic management practices in driving eco-friendly initiatives. By adopting comprehensive sustainability strategies, hotels can not only meet regulatory and consumer expectations but also strengthen their market position through enhanced environmental responsibility.

