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[bookmark: _Toc199119497]Abstract
This research study investigates the application of renewable energy technologies in the world hotel sector and considers their effect on net-zero carbon emissions. With an eye to current sustainability issues, this study examines the efficiency of new energy solutions like solar, geothermal, and smart systems, as well as how the industry responds. Through theoretical and empirical evidence, the paper recognises the most important advantages—such as lower emissions and improved brand reputation—while also pointing to financial, technical, and institutional constraints to uptake. The research emphasises the imperative of strategic investment and stakeholder involvement in propelling the hospitality industry toward a more sustainable, low-carbon future.
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The integration of renewable energy in the hotel and hospitality sector has emerged as a crucial contemporary theme, reflecting the industry’s urgent response to global sustainability challenges. As environmental degradation intensifies and climate-related regulations tighten, hotels are increasingly recognising the importance of reducing their carbon footprint (World Sustainable Hospitality Alliance, 2022). The hospitality industry, being a significant consumer of energy, particularly for heating, cooling, and lighting, contributes heavily to greenhouse gas emissions. As a result, the shift to renewable energy becomes both a moral obligation and a business decision (Tanveer, Yusliza and Fawehinmi, 2024).
Solar panels, geothermal heating, and biomass systems are examples of renewable energy sources that help cut operating costs, improve efficiency, and support efforts to protect the environment. Hotel chains all over the globe and luxury boutique establishments are now adding green technologies to their systems to meet global standards for sustainability and climate (Ford and Sturman, 2019). Since the COVID-19 pandemic, the industry has placed even greater importance on making this transition, to see how strong its strategies are and how resilient its operations can be moving forward. Because the UN’s Sustainable Development Goals are guiding policy and ESG (Environmental, Social, and Governance) is a rising priority among global investors, renewable energy is emerging as a necessity for hotel businesses aiming for success in the future.
[bookmark: _Toc199080330][bookmark: _Toc199119499]2. Literature Review
It is increasingly important for hotels to switch to renewable energy, as improving sustainability receives greater worldwide attention (World Sustainable Hospitality Alliance, 2025). Since many of the hotel industry’s activities depend on heating, cooling, and lighting, the industry must adopt low-carbon strategies. As Tanveer, Yusliza and Fawehinmi (2024) explain, hoteliers are urged to use greener energy sources due to greater environmental concern, required regulations, and customer preferences. Renewable energy was considered a specialty but is now recognised as necessary for response and future resilience. Many industry experts and researchers now consider using renewable energy switches to protect the environment, reduce costs, and stay competitive.
2.1 Adoption of Renewable Energy in Hotels
All over the world, hotels are introducing new green technologies, including solar photovoltaic systems, geothermal energy, and smartly managing their energy. With these techniques, the outcomes are lowered greenhouse gas emissions and safety from rapidly changing energy costs. Solar PV systems are now widely selected because they are affordable and adaptable across different climates. Ghimire, Muneenam and Techato (2023) find that solar PV systems can provide around 60% of the energy a hotel requires when there is a lot of sun.
Geothermal energy is also gaining momentum in sustainable hotel design. A notable example is the Svart hotel in Norway, which integrates geothermal wells and solar panels to create one of the world’s first energy-positive hotel models (Dhirasasna, Sahin and Becken, 2017). This model provides operational energy independence and showcases the branding power of innovation in sustainability (Dhirasasna, 2018). In addition, intelligent building management systems (BMS) monitor real-time usage and improve energy efficiency through automation. Jones (2023) highlights that hotels in Singapore using BMS technology experienced a 30% reduction in energy consumption, showing tangible financial and ecological benefits.
These innovative systems are increasingly incorporated into new developments and retrofitted into existing hotel infrastructures where feasible. The shift from conventional energy systems to renewables signifies a long-term investment in environmental responsibility and operational agility, particularly as energy costs continue to rise globally.
2.2 Advantages of Renewable Energy Integration
The adoption of renewable energy in hotels extends far beyond reducing carbon footprints. One of the most immediate advantages is cost reduction. For instance, Zerowatt (2025) reported that a luxury resort in Munnar, India, installed an energy intelligence system and subsequently saved Rs. 1.1 million annually on electricity expenses while avoiding 95 tons of carbon dioxide emissions. This highlights the dual benefit of economic savings and sustainability, which can be especially appealing for investors and stakeholders.
Moreover, renewable energy adoption offers significant reputational gains. Sustainability has become a defining factor for brand identity in the hospitality sector. According to Mutitu (2023), green energy practices are positively correlated with hotel competitiveness, especially in regions where eco-conscious consumer behaviour is increasing. Environmentally aware travellers are making booking decisions based on a hotel’s commitment to sustainability, often using eco-certifications as a key differentiator.
Sustainability certifications and visibility in eco-tourism channels contribute to a hotel’s market appeal. Ford and Sturman (2019) argue that green-certified hotels gain better exposure in travel listings and industry rankings, enhancing brand equity. 
Nica et al. (2023) add that eco-labelled hotels are more likely to be recognized and trusted by readers of leading travel magazines and websites.
As a result, including renewable energy supports financial aims, cares for the environment, improves customer relationships, and enhances industry standing.
2.3 Obstacles to Renewable Energy Use
Even though renewable energy is highly advantageous, some barriers discourage its use across the hospitality sector. A primary obstacle is that starting up takes a lot of money. According to Korstanje, George and Nedelea (2020), installing solar panels, geothermal systems, and BMS can be too expensive for most small- and medium-sized hotels in developing countries, partly due to a lack of green loans. In addition, Cooper and Hall (2019) mention that seeing financial returns on these investments often takes years, which can put off quick adoption.
Problems with infrastructure are also a big challenge. Many older and heritage hotel buildings were not designed with an emphasis on energy efficiency. Making buildings ready for renewable technology usually requires significant updates and expensive work. Tribe (2009) believes that since greening is not a priority for most guests, fewer hotels do it.
Along with money and infrastructure, problems with regulations are still a worry. According to Singh, Mishra and Yadav (2024), dealing with complex permits, reviews of environmental factors, and necessary rules can cause a lot of delay and higher costs before a project begins. The situation can be very tough in places where government policies are not settled or do not fit together correctly.
Issues with staff within the organisation are also essential. According to Taghipour et al. (2024), hotels face vital problems related to unmotivated staff, ineffective management, and lack of technical experience. This happens mostly in small organisations where one person decides what to do, and employees lack sustainable skills. The resistance from local communities to transformations in energy can stop renewable energy projects from going ahead, regardless of technical and financial arrangements.
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The research was carried out through a secondary qualitative method to explore the impact of renewable energy on hotels’ efforts to go carbon neutral. The information for this project was collected from various reputable sources, including academic journals, papers by government organisations, and reliable web sources, including MDPI. For the sources to be helpful and accurate, I selected them if they were academically credible, had been published recently (in the past five years), and tied directly to the questions under study.
The themes in the selected works were explored using analytical techniques based on categorisation. The analysis considered the benefits to the environment and economy, technology-related problems, costs, and challenges management faces in the hotel sector. This approach made organizing and making sense of previous work in the area possible.
Furthermore, four theory frameworks were used—Triple Bottom Line (TBL), Stakeholder Theory, Diffusion of Innovation Theory, and Institutional Theory—to explore the larger impacts of renewable energy adoption. They helped organise how environmental, economic, and social aspects of sustainability are considered, so the benefits of renewable energy to the industry over time are clear.
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Adding renewable energy systems in hotels and hospitality reduces environmental harm, secures financial stability, and meets what people expect of companies (Dimitrova, 2023). Sharma, Singh and Tyagi (2024) find that tourism now heavily burdens natural ecosystems and suggest that using sustainable methods is the best solution. In this section, I use established theories such as Stakeholder Theory, Triple Bottom Line (TBL), Institutional Theory, and Rogers’ Diffusion of Innovation Theory to look at the influence of renewable energy on the sector. They show what makes a technology suitable for users and what stops or limits it from being used in practice.
Stakeholder Theory
Stakeholder Theory stresses that a business must address the needs and desires of its customers, workers, investors, and local neighbourhoods in addition to generating good returns for shareholders (Bridoux and Stoelhorst, 2022). As first proposed by Freeman (2023), the theory states that an organisation’s ethical and sustainable decisions should represent everyone they affect.
Based on this theory, the hospitality sector now stresses using renewable energy. Guests increasingly favour environmentally friendly hotels, while investors are drawn to green assets with long-term profitability (Emma, 2024). Moreover, local communities expect hotels to operate responsibly, reducing their ecological footprint. Hilton’s “Travel with Purpose” programme offers a strong example of stakeholder-driven sustainability. The initiative, aligned with the Science-Based Targets initiative, invites participation from all relevant stakeholder groups in its mission to reduce carbon emissions (Center for Responsible Travel, 2025). The strength of Stakeholder Theory lies in its holistic view of business responsibility. However, its limitation is the potential conflict among stakeholder priorities, which can delay or complicate decision-making processes for renewable adoption.
Triple Bottom Line (TBL)
The Triple Bottom Line (TBL) framework evaluates business success through three lenses: People, Planet, and Profit (Ali, Kaur and Khan, 2023). This model is particularly valuable in understanding the broader impact of renewable energy integration in hotels, balancing social, environmental, and financial performance (Hendiani, Liao and Jabbour, 2022).
Planet: Renewable energy technologies like solar panels, wind turbines, and biomass systems significantly reduce greenhouse gas emissions and resource consumption. Carbon reduction plays a key role in the sustainability plans that hotels have adopted in recent years (Greenview, 2024). However, adapting old structures is still tricky, as it usually requires pricey changes and limits the extent to which the environmental impact can be improved.
Profit: Renewable energy installations can be expensive at first, but they can save a lot of money in the future from reduced running costs. The savings from energy efficiency draw more attention from travellers and enrich the company’s reputation. Even though the profit potential is good, the need for advanced skills and slow returns may not interest smaller businesses in using these technologies.
People: Clean energy improves the environment for everyone, including those living on the property and nearby. Taghipour et al. (2024) add that installing solar panels on hotels increases sustainability and wins trust among guests who care about the environment. This social responsibility can boost customer satisfaction and employee morale (Alipour, Safaeimanesh and Soosan, 2019). However, achieving social impact requires transparent communication and consistent engagement—areas where some hotels fall short.
The TBL framework’s strength lies in its integrative approach, offering a balanced view of sustainability. Its main limitation is that it may oversimplify trade-offs among the three pillars, particularly when financial constraints hinder environmental or social goals.
Diffusion of Innovation Theory
Roger’s Diffusion of Innovation Theory explains how new technologies and practices spread over time within a population or sector. In the hospitality industry, this theory helps understand how renewable energy technologies are adopted at varying rates by different categories of hotels (Ayanwale and Ndlovu, 2024).
According to Ogola (2024), large hotel chains with access to financial and technical resources are typically early adopters of renewable energy. They develop unique ideas and direct change in other organisations, driving industry-wide transformation. For example, very efficient geothermal systems are mainly used in new, high-end locations because old buildings can’t easily be adapted to fit them and because there isn’t much space.
One of the key assets in this theory focuses on how people learn about products through communication. Industry events, network groups for sustainability, and easily accessible case studies educate and relieve doubts. This process then helps the early majority and late adopters become more open to this idea.
However, it also points out obstacles resulting from insufficient understanding and people’s ideas about the risks. Since small hotels often do not have access to effective practices or evidence of successful uses, this delays their adoption of technology. For this reason, all companies in an industry need to follow renewable technologies, support each other, and invest in learning more about sustainability.
Institutional Theory
Institutional Theory provides essential support for the uptake of renewable energy. It states that organisations' actions follow their established norms, guidelines, and cultural viewpoints. Governments, certifiers, and the public ask hotels to take responsibility for their environmental actions. Once such practices are institutionalised, following sustainability rules is simply the expected norm.
Institutional Theory helps explain why some hotels that get limited financial gain from green technology may still adopt it, to confirm their legitimacy and stay in line with current laws. Still, this theory forgets that some organisations may resist or show slight signs of compliance instead of fully adopting practices.
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Using renewable energy is essential for hotels to lower their emissions and work towards the same goals as other hotel industries. To help the environment, reduce their bills, and build customer trust, hotels are starting to use solar panels, ground source heat pumps, and management systems. Still, issues persist, such as capital expenses, the wearing out of older buildings, and internal resistance. Those who want to promote openness, bring about real improvements, and get around what they see as obstacles must design policies and procedures that objectively promote careful and detailed implementation. Such activities would improve hotel business practices, reduce climate change's impact, and illustrate environmental awareness and creativity. 
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1. Enhance Access to Finance
Access to funding for clean energy solutions depends on helping small and mid-sized hotel chains. Banks and the government can supply special green financing for this model, making it straightforward for hotels. Such an initiative might involve appealing low-interest loans, grants, and non-traditional investment mechanisms such as energy-as-a-service (EaaS) models that ensure hotels access channels to invest in renewable energy equipment without huge upfront capital. By lightening capital cost burdens, these programs allow hotels to embrace clean technologies, enhance general energy efficiency, and thus drive overall environmental and economic sustainability across the hospitality sector.
2. Strengthen Policy and Regulation
The actions of governments are critical to help hotels transition to renewable energy. They should develop straightforward rules and support systems that reduce permission requirements, avoid red tape, and improve the ease with which the hotel industry can receive the permit necessary to use renewable energy. Since the effective contribution of tax incentives and rewards, developed under partnership with solid high-level green building standards, can be an expedient mechanism to deploy sustainability, these kinds of initiatives facilitate cleaner and more efficient use of energy, a victory for profitability as well as for the natural environment. 
3. Foster Industry Collaboration
Hotels can accelerate the adoption of renewable energy through close partnerships with energy suppliers and technology firms. These partnerships bring straightforward, simple solutions which fit every hotel’s requirements. These collaborations can make green technology more affordable and efficient by alternating ideas, skills, and resources. Small hotel companies benefit primarily from the larger economic players and expertise, which helps them in resources and improvements in energy efficiency and sustainability for the hotel sector.
4. Promote Guest Engagement and Transparency 
Hotels must communicate their green activities to guests through simple messages in guestrooms and digital media. For example, the real-time energy savings can be highlighted by encapsulating the solar power installations, eco-certifications, and energy-saving panels. These visions can influence the guests who support the environment-friendly practices. 
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