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Abstract
This conference paper explores the increasing emphasis on sustainability and net-zero practices within the global hotel industry. With climate change posing significant operational and reputational risks, hotel businesses are under pressure to reduce their environmental impact while maintaining guest satisfaction. This paper focuses specifically on energy efficiency and carbon neutrality as critical pillars of sustainable development in the hospitality sector. Drawing on a range of academic and industry sources, the literature review highlights energy-efficient retrofitting, renewable energy use, smart systems, and behavioural guest engagement as central strategies. The paper employs a qualitative research method involving secondary data analysis to assess implementation patterns across different hotel types. Using a PEST analysis framework, the theme’s broader impact is examined from political, economic, social, and technological perspectives. The findings suggest that while sustainable technologies are advancing rapidly, adoption is uneven due to cost, regulatory inconsistencies, and knowledge gaps. This paper concludes by offering strategic recommendations to enhance implementation and guest involvement in sustainability initiatives.
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1. Introduction
The hotel and hospitality industry, known for its high resource consumption, is under growing pressure to reduce its environmental impact. Hotels consume large amounts of energy and water, and they also generate significant waste, making sustainability an urgent concern for the sector (Costa and Costa, 2022; Batabyal and Das, 2019). With the effects of climate change becoming more visible, the need for net-zero operations in hospitality has become more than a trend; it is now a necessity (Cooper and Hall, 2019). Net-zero refers to a balance between the greenhouse gases emitted and those removed from the atmosphere, often through carbon offsetting or absorption methods (World Travel & Tourism Council, 2024).
Hotels are expected to put visible efforts toward sustainability, as both the law and their guests require it. More and more, using solar panels, water-efficient fixtures, energy management systems, and environmentally friendly materials is considered essential, not just extra (Fife, 2023; Karvounidi et al., 2024; Itzkowitz, 2020). At the same time, guests are increasingly selecting accommodation providers that care about the environment (Bentley et al., 2024).
This paper explores how hotels are implementing energy efficiency and carbon reduction strategies to move toward net-zero operations. It also critically assesses the challenges they encounter during this transition.
2. Literature Review
Sustainability in the hotel industry started as a future goal but is now an immediate concern for hotels. Many hotels across the globe are currently concentrating on making their businesses more energy efficient and cutting down on carbon emissions. Mostly, this is due to greater concern for the environment, tougher rules, and changes in what customers expect. Studies demonstrate that managing energy and emissions is important for the environment and also brings economic gains and helps companies compete.
Using renewable energy systems is a major way to ensure sustainability in hotels. According to Ghimire et al. (2023), more and more green-certified hotels are including solar panels and geothermal heating systems. Such systems are both good for the environment and help save money in the long run by using fewer conventional energy sources. People often choose solar panels because they are simple to install and maintain.
Vourdoubas (2024) analysed the opportunity for net-zero carbon hotels and discovered that using energy-efficient technologies and renewable energy would enable hotels to have zero net carbon emissions. Yet, reaching net-zero status is heavily influenced by capital, the building's design, and the availability of natural resources at that location. Since they have fewer resources, independent hotels experience more difficulties when it comes to renovations than larger chains.
· Solar panels, biomass boilers, and ground-source heat pumps are widely used in energy transition efforts (Ghimire et al., 2023).
· The financial feasibility of net-zero operations depends on hotel size, location, and initial infrastructure (Vourdoubas, 2024).
· Professional guidance from energy consultants to support tailored implementation.
· Financial feasibility based on property size and infrastructure.
In addition to using renewable energy, building smart hotels is also vital for sustainable design. Smart buildings use digital systems to regulate their energy use without human help. According to Schmidt and Åhlund (2018), these buildings are cyber-physical systems that use real-time data to regulate energy consumption. For example, lights will switch off if no one is there, and the heating will change depending on the number of people in a room.
According to Merabet et al. (2021), using intelligent control systems in HVAC units decreases energy waste by a large amount. They adjust their settings depending on the environment and what the user does to use less energy. Using such technologies in large hotels can save a lot of energy over the years.
Big data and AI are used to boost energy performance as well. Mayer et al. (2022) used satellite images, pictures taken from above, and land surface temperature data to assess the energy efficiency of buildings. It became clear that newer and greener hotels performed better than those built in the past. The research highlights that it is necessary to monitor building performance on a regular basis.
· IoT technologies make it possible to monitor energy use in real time and make automatic adjustments (Pan et al., 2016).
· Predictive modelling enables hotels to prepare for peak energy demands and avoid unnecessary energy use (Nweye and Nagy, 2021).
· Energy mapping tools and data benchmarking help identify outdated buildings and prioritise them for retrofitting (Mayer et al., 2022).
Older hotels are a major part of the industry, making it essential to update them. Kılıç and Altun (2018) published details about a project that included installing new insulation, LED lights, and a smart energy system. Researchers found that these steps led to a decrease in energy use by over 30 percent. This proves that outdated buildings can be updated greatly without requiring a complete rebuild.
Sustainable hotel management involves making use of technology and ensuring that guests get involved with what the hotel offers. Antonova et al. (2024) suggest that hotels use the sustainable balanced scorecard to manage their progress towards sustainability goals. With a balanced scorecard, hotels can review how they are doing in the environment, finances, and guest satisfaction together.
According to Park et al. (2021), if water saving efforts are visible, guests are more likely to cooperate. According to the study, hotels that implement sustainable practices attract and keep guests who spend more. It was discovered that reminders such as signs were more helpful than just posting written policies.
Approaches that emphasise behaviour are becoming more significant in sustainability. According to Nosratabadi et al. (2019), for hotels to be sustainable, all stakeholders, both guests and others, must be part of the process. Their study highlights that small guest behaviours—such as eco-friendly internet settings, choosing sustainable amenities, or adjusting energy usage—can collectively contribute to greener hotel operations. When hotels work on sustainability for their guests, they tend to become more efficient and get better reviews from their guests.
· Sustainable scorecards help track environmental progress in an organised and measurable way (Antonova et al., 2024).
· Guests are more willing to pay more when they perceive a hotel to be environmentally responsible (Park et al., 2021).
· Encouraging behavioural changes through visual cues and small incentives improves both outcomes and guest satisfaction (Nosratabadi et al., 2019).
Research has proven that reaching sustainability in hotels requires more effort than just adopting technology. Along with technology and renewable energy, how hotels treat their staff and guests matters a lot. Sustainability should become part of the hotel’s culture, with employees and guests clearly seeing it. It is the joining of technology and stakeholder engagement that leads to a lasting and positive impact (Sharma et al., 2024).
3. Method
By using secondary data, this study examined how the hotel industry is adopting sustainability and trying to reach net-zero emissions. The research involved collecting and analysing academic journals, industry reports, and public policy documents to explore key implementation trends and challenges, with a focus on energy efficiency and carbon neutrality.
· Sources were selected based on their academic credibility, topical relevance, and open accessibility. Preference was given to peer-reviewed journal articles, white papers by recognised organisations, and industry-specific research that addressed the intersection of technology, behaviour, and operational strategy in sustainable hospitality.
· Secondary data were sourced from publicly accessible databases, including both peer-reviewed platforms (e.g. MDPI) and preprint archives (e.g. arXiv, ResearchGate), to ensure a wide range of contemporary academic and industry perspectives, and official institutional platforms (e.g., Sustainable Hospitality Alliance, WTTC). These were chosen due to their rich collections of recent sustainability-focused publications, hospitality-sector case studies, and access to pre-print academic work that reflects the latest innovations and policy developments.
· A thematic analysis was applied to identify key patterns across the literature. Repeated concepts—such as technology adoption, behavioural engagement, energy retrofitting, and performance tracking—were coded and organised into major themes that underpin the rest of the analysis.
To support interpretation, two conceptual frameworks were used. First, the sustainable balanced scorecard (Antonova et al., 2024) provided a structured method for evaluating progress across environmental, financial, and guest satisfaction metrics. Second, the triple bottom line approach (Naqvi et al., 2023) enabled a balanced analysis of the environmental, social, and economic outcomes of sustainability implementation in hotels.
4. Theme Impact Analysis (PEST)
Political Factors
With an emphasis on sustainability, industries, including the hospitality sector, are being asked to follow climate targets. The Paris Accord has motivated governments to focus on cutting carbon emissions, which has led to businesses doing the same in their local communities. Because of this, countries are now putting in place policies on green buildings, using renewable energy, and reporting their carbon emissions (Sustainable Hospitality Alliance, 2023).
In many regions, hotels are now expected to comply with environmental laws, including mandatory energy labelling schemes, minimum insulation standards, and requirements for the use of energy-efficient appliances. However, while the direction of policy is clear, enforcement and consistency often vary. This inconsistency can make it difficult for hotel managers to plan ahead, especially when policies differ between national and local authorities.
• Government incentives such as tax rebates for installing solar panels or energy-efficient systems can help encourage hotels to take action.
• Policy uncertainty, especially when environmental regulations change with different administrations, can discourage long-term investment.
• Collaboration between government and business, such as through public-private partnerships, could offer funding or technical assistance to hotels that wish to reduce emissions but lack capital.
Political support is crucial, particularly for small and medium-sized hotels that do not have the same resources as large international chains. If governments provide clearer guidance and better funding schemes, the industry is more likely to meet national sustainability goals.
Economic Factors
One of the biggest challenges for hotels aiming to achieve net-zero is the upfront cost. Energy-efficient systems, green building materials, and renewable energy sources often come with a high initial price tag. However, over time, these investments tend to pay off through lower utility bills and better operational performance (Naqvi et al., 2023). The difficulty lies in convincing hotel owners and investors to think long-term, especially in a sector that has experienced uncertainty during events such as the COVID-19 pandemic.
De Bortoli et al. (2025) argue that carbon accounting – the process of measuring and reporting emissions – is another economic issue. Many hotels do not have the tools or training to track their emissions accurately, particularly indirect emissions from supply chains. This lack of clarity makes it harder to plan or justify sustainability strategies in financial terms.
• Hotels that invest in sustainable infrastructure can often measure their return on investment through improved energy KPIs and reduced maintenance costs.
• The introduction of carbon pricing or emissions trading schemes could push hotels to reduce their footprint further.
• Banks and investment firms are starting to assess climate risk when approving loans, which may reward greener hotels with better financing conditions.
Long-term sustainability delivers environmental benefits and aligns with business interests by enhancing efficiency, brand reputation, and investors engagement. Many people are eager to stay at eco-friendly hotels and certifications can improve a hotel’s reputation.
Social Factors
A change in how people feel about the environment is now reflected in their choices when traveling and staying in hotels. More and more guests are choosing hotels that are committed to sustainability (Park et al., 2021). As a result, many hotels now highlight their green initiatives more effectively.
Bentley et al. (2024) suggest that personalising the guest experience by aligning it with sustainability values – for example, offering plant-based meals, digital keys, or eco-friendly toiletries – can improve customer satisfaction. Such practices not only appeal to guests but also strengthen brand identity and loyalty.
• Simple, visible actions like recycling bins, towel reuse options, and energy-saving notices reassure guests that the hotel takes sustainability seriously.
• Staff engagement is critical to ensuring the successful implementation of sustainability practices. Targeted training and internal communication can align employee behaviour with organisational sustainability goals.
• Marketing that focuses on corporate social responsibility (CSR) can positively influence guest perceptions and lead to repeat bookings (Fife, 2023).
In addition, younger generations, particularly Millennials and Gen Z, tend to favour brands that share their values (Ivanov and Webster, 2019). This trend means that sustainability is not only about operational efficiency but also about maintaining relevance in a changing marketplace.
Technological Factors
The development of new technologies plays a major role in promoting sustainability in the hotel sector. A lot of hotels are employing smart technology to help manage energy, water, and waste. Schmidt and Åhlund (2018) found that smart buildings using artificial intelligence and automation can control lighting, heating, and air conditioning whenever people are there. They do not need humans to monitor and manage the energy waste reduction process.
Pan et al. (2016) describe how Internet of Things (IoT) devices such as motion detectors, temperature sensors, and smart thermostats help hotels optimise energy use. This technology also allows for real-time monitoring, which makes it easier to detect problems and reduce costs (Seattle Public Utilities, 2002). Nweye and Nagy (2021) add that predictive analytics tools can forecast periods of high demand and adjust energy use accordingly.
• Smart thermostats, occupancy sensors, and automated lighting systems are becoming more common in hotel rooms and communal areas.
• Data analytics helps hotels identify inefficiencies in energy and water use, allowing them to take targeted actions.
• Integrated platforms can connect energy systems across different properties in a hotel group, making it easier to manage sustainability performance at scale.
Even so, it can be challenging for older hotels to keep up with new technology. Making these buildings digital can be very costly and may cause serious disruptions. Also, hotel employees may not be familiar with these systems, reducing their effectiveness (Merabet et al., 2021).
5. Conclusion
Hotel managers know that sustainability and reaching net-zero emissions are now crucial for their industry. It is no longer optional for businesses to improve energy efficiency and reduce carbon emissions; these steps are now required by governments, investors, and guests (Vourdoubas, 2024; Park et al., 2021). Such measures not only improve environmental outcomes but also enhance guest satisfaction and reduce long-term operational costs. Even so, hotels may run into problems such as high costs, unclear rules, and not being able to use the latest technology (de Bortoli et al., 2025). The industry is still progressing by making use of smart systems, providing staff training, and including guests.
6. Recommendations
The hotel industry will only be able to achieve long-term sustainability and reach net-zero if it follows a clear and practical strategy. Even though major hotel chains have made progress, other businesses often encounter challenges that hold them back. Such issues are high cost, lack of expertise, and not knowing where to start. These recommendations are intended to help hotels, regardless of their size, make their operations more sustainable.
· Invest in energy retrofits and renewable systems:
Hotels should begin by improving the basic energy efficiency of their buildings. This includes better insulation, energy-saving windows, and efficient heating, ventilation and air conditioning (HVAC) systems. Renewable energy installations such as solar panels or biomass boilers should be considered where possible. Research shows that such upgrades can significantly reduce energy use and operating costs over time (Kılıç and Altun, 2018; Ghimire et al., 2023).
· Adopt smart building technology:
Hotels should use technology to improve their daily operations. When a system optimises lighting, temperature, and ventilation on its own based on who is in the room, it saves energy. Hotels can now address changes in energy needs and guest habits more rapidly thanks to artificial intelligence and IoT tools (Merabet et al., 2021; Nweye and Nagy, 2021).
· Enhance data-driven decision-making:
Accurate data is necessary for hotels to make smart updates. It is important to regularly watch energy use and emissions through digital tools. With this, managers can see what can be improved and check their progress over a certain period. Remote sensors and energy dashboards, which are digital tools, support hotels in saving energy and running smoothly (Mayer et al., 2022; Pan et al., 2016).
· Encourage guest and staff involvement:
Sustainability is achieved when all individuals play a part. Hotels can motivate participation through initiatives such as towel reuse programs or select environmentally friendly room options. All staff should be trained in sustainability practices so that the support for these practices remains consistent for guests (Park et al., 2021; Nosratabadi et al., 2019).
· Align with carbon accounting frameworks:
It is important for hotels to measure their emissions in a standard way. It makes things more understandable and shows which actions are most useful. Guidance from de Bortoli et al. (2025) and the Sustainable Hospitality Alliance (2023) can be very useful.
· Secure financial incentives:
By getting help from the government, companies can save money on green projects. With help from policy makers and more funding, hotels will be more encouraged to adopt sustainable practices.
Collectively, these strategic actions can enhance the environmental performance, operational resilience, and long-term competitiveness of the hospitality sector.
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