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Abstract 
The focus of this paper is to analyse the implementation and impact of eco-friendly energy solutions, specifically solar panels and geothermal systems, within Hilton hotels and this report provides a thorough analysis of how Hilton properties incorporate these technologies into their energy composition. The goal is to reduce carbon footprints, ensure energy security, and enhance operational efficiencies so, the report conducts an analysis of the environmental benefits, financial implications, and return on investment (ROI) of these technologies. It examines the implementation of these technologies at different Hilton outlets. The findings offer significant insights into the most efficient strategies and challenges faced by the hotel industry as it moves towards sustainability and the provided case study offers valuable insights for stakeholders seeking to understand the potential applications of renewable energy technology in widespread hospitality operations.
Sustainability - Solar panels and geothermal systems to power operations
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Ehotelier, (2023) said that  hotel industry is increasingly embracing sustainability as a core operational principle, in response to a growing societal and customer demand for environmentally responsible business practices so, incorporating solar panels and geothermal systems into hotel operations is a cutting-edge approach that addresses these needs. 

This transition aligns with global sustainability goals and enhances the sector's appeal to environmentally aware tourists. Hotels that embrace these technologies are regarded as forward-thinking in their approach to energy efficiency, potentially attracting more customers and building a positive brand image. (EnergyLink, 2021)

Solar energy, captured by utilising solar panels, offers hotels a smart solution to decrease their carbon footprints by decreasing their reliance on fossil fuels and hotels are an ideal choice for solar installations because of their expansive rooftops and abundant sunlight. Producing their own renewable energy allows hotels to achieve significant cost savings and contribute to reducing greenhouse gas emissions. This not only supports environmental sustainability but also provides economic benefits through energy conservation, making it an attractive investment for the long-term sustainability of hotel operations. (Maxeon Solar Energies, 2022)

According to Revfine, (2019), geothermal technologies utilise the earth's stable subterranean temperatures to provide efficient heating and cooling solutions, with minimal impact on the environment while hotels have the opportunity to significantly improve their energy independence and efficiency through the implementation of geothermal technology. This system is incredibly effective for homes located in areas known for extreme weather conditions, offering a reliable and dependable energy source and using geothermal energy in hotels showcases a commitment to innovative, eco-friendly practices and can lead to substantial financial advantages in the long run.

[bookmark: _Toc166624781]Literature Overview
This comprehensive study focuses on analysing the economic impacts of implementing solar panels and geothermal systems within the hotel industry while recent research consistently shows that hotels that embrace renewable technologies experience a notable reduction in their operating energy expenses. A study conducted by Auth(2020) reveals that solar systems can significantly reduce hotel energy expenses in regions with abundant sunlight, potentially cutting costs by up to 50% and this highlights the financial viability of solar energy as a long-term investment option for hotels. 

In addition to the reduction in energy expenses, the literature emphasises the significant role of government subsidies and tax refunds in promoting the adoption of solar and geothermal technology in the hospitality industry while Honeywell, (2023)  emphasises that these financial subsidies are designed to address the substantial upfront costs associated with renewable energy systems, thus encouraging their broader adoption in the industry. This support is essential for hotel owners who often feel disheartened by the initial investment required for eco-friendly energy technology. 

Current studies are also exploring the operational efficiency offered by these technologies and based on research published by SEPCO Solar Lightning, (2020), it has been found that geothermal heating and cooling systems have a distinct advantage over conventional systems. These systems utilise the consistent temperatures below the earth's surface, resulting in fewer mechanical parts and therefore requiring less maintenance while while not only leads to lower operating costs, but also improves the longevity of the equipment, offering a more sustainable solution in the long term. 

The environmental advantages of solar and geothermal systems enhance a hotel's appeal to a growing group of eco-conscious travellers and hotels that prioritise sustainable practices are gaining popularity among guests who are environmentally conscious, as mentioned by Institute for Independent Policy Studies, 2023). This transition not only helps achieve environmental goals, but also improves customer satisfaction and loyalty, which are crucial for maintaining a competitive edge in the hospitality industry. 

In addition, the literature explores the long-lasting financial benefits associated with these sustainable investments and a groundbreaking study published by TUI Group, (2023) revealed that properties equipped with solar and geothermal systems have consistently demonstrated higher market values and have become increasingly attractive to discerning investors. This trend emphasises the importance of investing in renewable energy solutions, which can lead to lower operational costs and enhance a hotel's financial position and attractiveness to investors. 

In addition, Ismaili, (2023) said that the purposeful implementation of these systems is viewed as a way to fulfil corporate social responsibility goals for many hotels while using renewable energy can significantly enhance a hotel's brand reputation and appeal to a customer base that prioritises sustainability, a growing consideration for many consumers. This can result in an enhanced public perception of the hotel. In general, the current body of research strongly indicates that incorporating solar panels and geothermal systems into the hotel industry is economically viable and the technologies offer immediate financial benefits by reducing energy expenses and improving operational efficiencies. 

Additionally, they provide indirect advantages like higher property prices and improved brand positioning as in today’s world, the hotel industry has a unique opportunity to thrive by embracing sustainable practices and leveraging the connection between environmental initiatives and business success. Ensuring alignment is crucial for the sustained growth and competitiveness of the sector in an ever-evolving market environment. (Academia.edu, 2022)

[bookmark: _Toc166624782]Application to the hotel and hospitality industry 
PESTLE ANALYSIS 
Political: According to Green.org, (2024), governments worldwide are actively promoting the adoption of renewable energy through various incentives, including tax refunds and grants and this is particularly beneficial for energy-intensive sectors like hospitality. Political support for sustainability can greatly influence hotels' decisions to invest in technology like solar panels and geothermal systems, aligning with the nation's goals of reducing carbon emissions. 
Economical: The integration of solar and geothermal systems in hotels has a significant positive economic impact, as it efficiently lowers the hotels' long-term operational expenses while however, significant initial capital commitments can pose a major challenge. Facilitating the installation of these systems requires a focus on economic stability and providing access to financing options like green loans or subsidies and this support enables hotels to effectively manage their initial expenses while also reaping the rewards of long-term savings as per Freyr Energy, (2021).
Social: Consumer choices are being more and more shaped by a growing social movement that promotes environmental responsibility so, hotels that incorporate sustainable practices, like harnessing solar and geothermal energy, are attracting a growing number of environmentally conscious travellers. This transition not only supports sustainability, but also elevates the hotel's reputation and fosters customer loyalty, shaping societal attitudes and influencing consumer behaviour. (Energypedia, 2020)

Technological: Recent technological breakthroughs have significantly enhanced the efficiency and inconspicuousness of solar and geothermal systems and these advancements demonstrate the growing viability and effectiveness of renewable energy solutions for the hotel industry when implemented on a larger scale as it was highlighted by Sistine Solar, (2019). Continual innovation is essential in order to address the increasing energy demands and maximise return on investment.
 Environmental: Through the utilisation of solar panels and geothermal technologies, a hotel has the ability to significantly decrease its carbon footprint by decreasing its reliance on fossil fuels and this transformation not only helps mitigate the impacts of global warming, but also improves the air quality in the local area. In addition, it guarantees that hotel operations align with broader environmental conservation initiatives, which is essential for achieving sustainable development. (Ornate Solar, 2023)
Legal: Implementing solar and geothermal systems in hotels could be encouraged by following both local and international environmental regulations so, legal requirements may require hotels to adopt specific sustainability standards, prompting them to implement these systems to comply with the law. In addition, failure to comply with these regulations can result in financial penalties and disciplinary actions, highlighting the importance of legal considerations in decision-making. (Genus Innovation, 2022)


Responses of the hotel and hospitality industry – IHG  Case Study
IHG Hotels & Resorts, a leading player in the global hospitality industry, has wholeheartedly embraced the use of solar panels as a testament to its commitment to sustainability while the Crowne Plaza Alice Springs Lasseters in Australia has implemented an impressive solar PV system, establishing itself as a leader in sustainable energy solutions in the Southern Hemisphere. IHG Hotels & Reorts, (2023). This project significantly reduces the hotel's dependence on traditional power sources, leading to significant decreases in energy costs and carbon emissions and the effectiveness of this method lies in its capacity to demonstrate and motivate other hotels to embrace similar practices. However, there is a downside to consider, which is the significant upfront cost and the potential for technological obsolescence as newer and more efficient technologies emerge as it was said by Fenice Energy, (2023).

According to Hotel Technology News, (2024), IHG has made remarkable advancements in the realm of geothermal energy, particularly at its properties located in areas well-suited for the implementation of this technology and the Even Hotel in Brooklyn, New York, utilises an advanced geothermal system to efficiently control temperature by providing both heating and cooling. This system provides a dependable and consistent energy supply that is less affected by fluctuations in external temperatures, showcasing exceptional efficiency when compared to conventional systems while the key advantage in this scenario is the significant reduction in energy usage and operational costs over time. In an article about Solar Tech, (2022), one  limitation, though, is that the utilisation of geothermal energy relies on specific geographic conditions, which means that not all locations are suitable for its use and this limitation may impede the widespread implementation of geothermal energy across all IHG assets. 

IHG's "Green Engage" system is a sophisticated online platform that allows hotels to effectively track, evaluate, and record their environmental impact and energy consumption and this programme helps hotels make informed decisions about energy usage, including the adoption of solar and geothermal systems. The success of the system in promoting sustainable practices depends greatly on how consistently the tool is used and how well individual hotel management implements suggested changes. (Hotel Dive, 2023)

IHG has set a goal to significantly reduce its carbon footprint per occupied room by 25% by the year 2037, aligning with the increasing awareness of corporate social responsibility while this objective promotes the adoption of sustainable energy technology across their portfolio of investments. Setting clear and measurable goals promotes accountability and focus across the entire organisation but however, reaching this long-term goal may face challenges due to varying legal systems and potential financial constraints in different markets, which could impede steady progress. (Energy5c 2022)

According to IHG Hotels & Resorts, (2022), IHG also provides extensive staff training to ensure that all workers have the necessary knowledge and skills to effectively implement the company's sustainability goals while by empowering employees to incorporate practical measures into their daily activities, they can play an active role in conserving energy and preserving the environment. The success of this approach lies in cultivating a corporate culture that places a high value on sustainability but however, the success of these training programmes greatly relies on the level of engagement and commitment shown by each employee. 

The corporation is committed to global sustainability and responsible business practices and it actively participates in initiatives like Earth Hour to demonstrate its dedication to environmental concerns, going beyond mere operational changes. This engagement not only deepens the knowledge and understanding of attendees and interested parties, but also solidifies the company's reputation as a responsible and transparent enterprise while the challenge is that these symbolic activities need to be backed by significant operational changes to avoid any accusations of "greenwashing." (Sustainability Beat, 2023)

Overall, IHG's adoption of solar and geothermal technologies showcases their forward-thinking approach in integrating sustainable practices into their corporate operations and the benefits of these measures are evident in the reduction of operational expenses, enhancement of brand image, and alignment with global sustainability goals. However, the challenges encountered by the hospitality industry in its transition to renewable energy sources are underscored by several limitations, including significant initial costs, dependence on specific technologies, and location-based restrictions. (U.S. Department of Energy, (2021)

[bookmark: _Toc166624783]Future policy and management options 
In an article by U.S. Department of Energy, (2020) it was said that in order to optimise the integration of solar panels and geothermal systems, it is advisable for the hotel industry to actively pursue partnerships with renewable energy providers so, hotels have the option to opt for lease or power purchase agreements (PPAs) to easily install renewable energy systems without the need for upfront capital expenses. 

In this arrangement, hotels are billed for the energy they use, usually at a lower rate compared to traditional power sources and these  collaborations can greatly accelerate the adoption of new technologies by overcoming financial barriers and leveraging the expertise of energy providers to optimise system operations. (S&P Global, 2021)

According to Premo Solar, (2021), it is crucial for hotels to engage in proactive discussions with policymakers in order to secure more robust government incentives for renewable energy investments as hotel owners have the power to shape the laws that promote the financial viability of renewable energy projects by actively participating in these discussions. Highlighting the benefits of enhanced subsidies, tax incentives, or regulatory mandates to support renewable energy could help address the financial challenges of transitioning to solar and geothermal systems, thereby encouraging their widespread adoption in the business sector. 

Implementing a standardised environmental performance monitoring system across the industry could have a significant impact and thus system is designed to intelligently monitor and document the energy conservation and financial savings that occur as a result of utilising solar and geothermal systems. It will establish criteria for assessing the effectiveness of these technologies while by engaging in the sharing of data within the industry, hotels can improve their understanding of the long-term benefits and return on investment of their expenses. This will help them develop a more informed and thoughtful approach to sustainability measures. (Cendor Industry, 2020)

It was said by Arka360, (2019) that it  is crucial to provide ongoing education and training programmes for hotel management and personnel as this will help them stay informed about the latest advancements in renewable energy technology and fully grasp the operational benefits associated with it. Regular training updates will ensure that all aspects of hotel operations align with the latest sustainability principles and can efficiently operate and maintain solar and geothermal systems so, implementing educational programmes can enhance the benefits of these systems, ensuring they perform at their best and align with the hotel's sustainability goals. 

Hotels have the opportunity to incorporate renewable energy sources such as solar and geothermal power, as well as implement other sustainable practices like water conservation, waste reduction, and eco-friendly procurement and these measures can greatly reduce the environmental impact of hotels. Hotels can position themselves as forward-thinking by implementing a comprehensive strategy to sustainability, enhancing their operational efficiency and dedication to environmental stewardship while by adopting a comprehensive strategy, the hotel can attract a broader customer base of environmentally conscious individuals, which will ultimately improve its market standing and financial performance.

[bookmark: _Toc166624784]Conclusion 
Incorporating solar panels and geothermal systems in the hotel business offers significant ecological and financial benefits and this includes reducing operational expenses and enhancing sustainability. To accelerate the adoption of sustainable energy sources, hotels should explore innovative financial strategies, like partnering with energy providers through leasing or power buy agreements and these arrangements are designed to alleviate the initial financial burdens and facilitate the transition to sustainable energy sources. 

In addition, actively engaging in policy formulation can help secure more favourable government incentives, thereby increasing the attractiveness and financial viability of renewable energy projects while through the implementation of standardised environmental performance monitoring across the sector, valuable data can be obtained regarding the efficiency of these technologies. This will encourage greater acceptance and facilitate better decision-making. 

Continual education and training of hotel workers in renewable energy technologies are essential for maximising operational savings and securing long-term benefits while furthermore, by integrating these energy solutions with broader sustainability initiatives like water preservation and waste reduction, the hotel industry can further demonstrate its commitment to environmental responsibility. This will appeal to consumers who are conscious of the environment and ensure that the sector can adjust and thrive in a rapidly evolving market. 
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