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Abstract
Interestingly, sustainability has become one of the strategic topics that defines the further development of the hotel and hospitality industry in the context of environmentally friendly policies, legislation, and customer preferences. This paper seeks to understand how sustainability affects the industry with regard to how sustainable operations can lead to improvement of operational standards, increase customer retention and the question of the environment. Using PESTEL approach, this paper examines the effects of sustainable political, economical, social, technological, environmental, and legal issues on the adoption of sustainable development. Moreover, a synthesis of extant scholarly literature reveals gaps such as carbon control, wastes, and energy-saving strategies in the hospitality industry. Last, the paper presents policy and management implications for future more sustainable and resilient hospitality sector such as regenerative hospitality and circular economy approaches.


Table of Contents
Introduction	3
Literature Review	3
Application to the Hotel and Hospitality Sector: PESTEL Analysis	7
Future Policy and Management Options for Sustainable Hospitality	12
Conclusion	14
References	15


[bookmark: _Toc181204126]
Introduction
Over the past few years, the trends in hotel and hospitality industry indicate that sustainability is a concept that is gaining a lot of ground as firms are pushed to the wall to embrace the sustainable development goals (Papallou, 2024). This change is based on several factors such as, legal compliance, consumer trends and the industry’s huge impact on the environment. The hotel industry essentially requires significant resources, and ultimately ends up using large amounts of energy, water as well as emitting large amounts of waste (Legrand, 2022). Therefore, the sector’s ecological footprint is a hot button issue for the investors, the guests who are consciously choosing the brands with clear environmental policy, and everyone in between.
Sustainability is the focus of the current discussions, and this paper takes an industry perspective to look at how the industry has responded to such pressures through embracing sustainable initiatives such as deploying energy-efficient technologies as well as implementing sustainability in waste management (Papallou, 2024). They are critical for purposes of decreasing the effects we have on our environment besides increasing brand value, operating expenses, and acting in line with sustainability goals set for the global society. Using key insights from the existing state of sustainability practice in the hospitality industry, this paper shows how sustainability can revolutionize industry paradigms and create sustainable development opportunities.
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This literature review highlights the major areas of sustainable practices in the hotel and hospitality industry with a focus on climate change, waste and energy. All of them can be qualified as intensive fields of concentration and sphere of maximal influence while the sector is in the process of managing changes connected with the need to meet environmental requirements and shareholders’ expectations for environmentally friendly products.
Carbon Reduction
Carbon reduction is a principal requirement of sustainable development, most especially in the hospitality industry, given the expenditure incurred in generating energy for operations (Ben Youssef, 2022). Hotels are heavy users of electricity for heating, cooling, lighting and many other purposes making carbon neutrality a key challenge in the industry. Karvounidiet al. (2024) in their case study established that solar panels which were installed in high end hotels reduced greenhouse gas emissions by 20-30%, proving that carbon free technologies hold a lot of potential in making the industry environmentally friendly.
They have also adopted geothermal energy systems within the sector particularly where there are sources of geothermal energy. Geothermal systems offer the benefits of heating and cooling in place without emitting carbon dioxide hence effective for energy conscious hotel (Dilshad, 2020). While investment in geothermal and solar may entail huge initial costs, they are cheaper in the long run; a factor that makes suites attractive to hotels with growth prospects. For instance, cost-effectiveness of renewable energy systems adopted by hotels, established that such establishments realized 15% saving in their bills for heating/ cooling after 3 years and therefore such investments are economically reasonable in the long run (National Geographic, n.d).
But the problem is that in small-scale businesses the costs are generally a problem when it comes to adopting these technologies. Ezzaouia and Bulchand-Gidumal (2022) argue that although large hotel chains may have adequate capital to fund renewable energy systems, independent hotels may not amass adequate capital to cover the costs of investment and installation, and training. These financial issues sometimes cause a gap in sustainability improvements, as large, multi-unit chains are able to implement green initiatives more easily than small operators may find challenging. Because many carbon-reducing technologies are costly, some hotels are turning to other forms of carbon reduction including joining carbon-offset programs.
Waste Management
Another essential topic in sustainable hospitality is waste since hotels generate large amounts of waste products such as plastics, and leftover food (Nuong, 2025). In this regard, the implementation of circular economy strategies such as minimize, recycle and reuse of waste products have become rampant in many hotel businesses. According to Möslingeret al. (2023), the use of circular economy strategy helps the hotels to minimize waste through management and some studies show that this comes with a reduced amount of waste between 30-50%. This means avoiding the use of many disposables, sourcing products from suppliers who use recyclable or reusable packing, and having composting bins for food and biodegradable wastes.
Choose supplies that can repeatedly be recycled as many hotels already order from the suppliers who offer environmentally friendly packaging material free from plastic use. For instance, options in accommodation area include provision of biodegradable soaps, lifetime; use of bedroom requisites and dispensing reusable containers instead of single use plastic containers (Anitha, n.d.). This transition also best suits the increasing knowledge of the ills of plastics in our environment and it captures the heart of travelers who desire to visit green hotels. Organic waste composting has also been identified as the next best approach to managing foods waste especially among large hotels that generate large volumes of wastes mainly from food consumption (Mihai, 2023). This eliminates the need to discard food waste in the common trash bin, thus making it easy for the hotels to provide fertilizer for the plants in or around the facility, or for the nutrition of plants in nearby farms. 
However, management of wastes comes with some unique difficulties. As noted by Makoondlall-Chadee (2024), the notion suggests that regulatory variability puts pressure on the hotels to change the waste management strategies in an effort to achieve compliance with the local measures that may logistically and financially be difficult. 
Energy Efficiency
It will be seen that energy conservation is a key component in sustainable operations of the hospitality industry since energy consumption may represent a hotel’s largest impact on the environment. With help of Internet of Things (IoT) systems and artificial intelligence (AI) for energy management, it has become quite simple to manage the energy consumption in real-time at hotels. Spaces like meeting rooms, classrooms and conference halls have their IoT devices like occupancy sensors, smart thermostats, and automated lighting systems that switch energy with occupancy hence reducing energy wastage. As identified by Ponnagantiet al. (2023), application of smart energy management systems led to reductions of energy by about 30%, thus pointing at possible contributions of such technologies to sustainability in the sampling hotels.
[bookmark: _Toc181204128]
Application to the Hotel and Hospitality Sector: PESTEL Analysis
External drivers are the primary determinants of sustainability for the hospitality and hotel industry and can be comprehensively reviewed with the use of the PESTEL analysis. This model analyses political, economical, social, technological, environmental and legal factors influencing the sector and its way to achieve sustainability. When it comes to sustainable practices, the challenges are still an issue, but these dynamics help hotels to work better when it comes to sustainable practice implementation.
Political Factors
Daily, governments across the globe are implementing and encouraging sustainable measures, especially in areas that heavily consume resources as the hospitality sector. Some polices and legislations, tax credits and grants compel hotels to select efficient technology, efficient appliances, and waste management technologies as well as use of renewable energy resources (Kandpal, 2024). For example, many European Union countries have embarked on their Green Deal with an aim of reducing carbon emission and this has put pressure on many hotel chains to find ways of doing this (Allam, 2021).
Through support from politician, sustainability can be supported through subsidies or through lowering the taxes imposed on the hotels. Observance with these regulations also enhances the image of the industry as well as is consistent with environmental standards all around the globe. External factors often have many risks due to one simple reason – they are ever shifting depending on the political climate. Also, the blind compliance can also entail high costs, especially, for small or independently owned hotels whom may not afford to make necessary sustainable improvements.
Economic Factors
This study has realized that there are economic influences that affect the extent to which sustainability can be adopted in the hotel industry. Although sustainable strategies like energy efficiency and waste management can at one time reduce the later operating costs, the expenses needed for improvement are always a significant barrier, especially for SMEs. There are always benefits recurrented with the implementation of sustainable practices in management of sustainable hotels; and this includes less costs in expenses like energy usage and customer satisfaction gained from environmentally friendly guests.
For instance, Hilton Worldwide has quantified cost savings from smart thermostats, LED and water saving fixtures among others in managing its facilities Hilton Worldwide. (n.d.). These have helped to bring down Hilton’s utility expenses as a testament to the fact that sustainability is a worthy, long-term investment. Nonetheless, Ezzaouia and Bulchand-Gidumal (2022) prove that many small hotels cannot afford such financial investments due to the restriction in capital accumulation as compared to the big brand reputation with abundant resources.
The fact that sustainability helps save money on expenses and gain more customers is quite a convincing factor for developing the long-term plan. This form of practice can be made available to the major chains through the fact that they can afford to negotiate lower costs of such sustainable technologies.
Social Factors
Rising awareness of the environment is creating an increasing push for green accommodations among travelers. These include young generation travelers who seem to have a taste for environmentally friendly hotels. Sustainability trends for tourism and travelling like eco-tourism and green travelling has become a plus in the industry due to customer preferences (Kumar, 2024).
To this, hotels provide broad visible sustainable measures including single-use plastic, locally sourced material, and recycling. For instance, the boutique hotel chain 1 Hotels solicit ecological appeal through incorporating recycled lumber, efficient bulbs and certified organic textiles1 Hotels. (n.d.). They are all conspicuous and appeal to the environmentally sustainable customers due to the setting up of the brand in this highly competitive industry.
Implementing and advertising about green practices is another way that many companies use to market themselves to the ever-increasing green conscience travelers. One of the major concerns that may hinder the effectiveness of sustainable development programs is the problem of getting the guests to embrace the change (Abdou, 2020). For example, obvious usage of some property that urges guests to reuse towels and linen is not welcome by all of them. 
Technological Factors
Internet of Things (IoT) and artificial intelligence (AI) in managing the accommodation, enables energy efficiency management, related wastage minimization and effective management of operations (Tomazzoli, 2023). For example, smart sensors installed in IoT environment can/need recognize whether or not rooms are empty and regulating light and temperature thereby saving energy and money. Currently, Marriott International Aloft Hotel chain has a robot called Botlr who brings items to rooms thus curtailing human resource and energy required for delivering items to the rooms (Kaliappen, 2022). Also, Hilton has embraced the use of digital key where guests use their smart phone as a key instead of plastic key cards (Stringam, 2021).
Peripheral technological inventions assist in production process optimization it also has an implication of conserving energy and other resources. These tools also enhance guests’ satisfaction by availing convenient and personalized services like having smartphone control of the room’s settings. While implementing smart technology can propel massive expenditure in the first place, the servicing costs are also quite high at times. Moreover, to incorporate the system, continuous staff-training is required thus; there will be cases of technical hitches some of which stall guests’ services completely.
Environmental Factors
The large usage of energy and water in hotels makes the hospitality industry’s effects on the environment dramatic. Such effects have been brought to light by climate change hence more calls for extra responsibility on the environment. Thus, low-flow water fixtures, energy inefficient appliances, and waste reduction programs become ever more common in hotels’ daily practice.
An example is Accor, a world’s largest hotelier company which has established a vast environmental charter, with such goals as the usage of water and CO2 and the quantity of wastes (Accor, n.d.). Planet 21 by Accor includes the company practice of sustainable operations that can be in the form of reducing food wastage, sourcing aspects that favor sustainability, and encouraging guests to use environmentally friendly means of transport (Nga, 2020).
Environmental management activities enable hotels and other facilities to use fewer resources, produce less waste and have less effect on the environment. Such practices are in line with international conservation of climate change and natural resource conservation standards. Environmental activities also entail costs and long-terms strategies some of which cannot be easily afforded by hotels. Also, some of the environmental conservation measures like installation of low flow water fixtures are likely to affect guests’ satisfaction in a negative way.
Legal Factors
This paper has determined that the law provides the backbone to the regulation and implementation of sustainability in the hospitality industry. Hotel policies and legislation, in areas such as waste generation and disposal, water and energy conservation push for sustainable strategies. Data protection laws also impact sustainability, for example, those governing the protection of personal data as seen in Europe through the GDPR as hotels use the guest information to monitor energy consumption (Kwong, 2024).
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Future Policy and Management Options for Sustainable Hospitality
As pressure mounts on the global hospitality industry to act sustainably, the numerous environmental issues currently affecting the hospitality sector require that hotels employ effective strategies to meet the needs of the rising generation of green-conscious consumers. 
Implements of Circular Economy Strategies
Adopting circular economy models is therefore rich with a formulated approach into a radical change for accommodating the best hotels, differ from a take-make-dispose model (Cantó Calvo, 2022). Hotels can begin this process by slavishly cutting down the use of those human inventions that are Single-Use Plastics whose impacts on the environment are terrible. This can be accomplished through the current policies that advance the use of the reusable items like water bottles containers and straws to reduce the pressure offered by these structures to the landfills and oceans.
Also, a good example is the need to establish realistic and efficient recycling systems. This requires not only making sure that waste which is recyclable is properly sorted and managed and properly disposed of but also taking time to popularize and encourage staff and guests to embrace recycling. Through inviting guests to participate in such resolution-related tasks like receiving information on recycling during the stay, hotels can cultivate sustainability as important for the consumers.
It is quite clear that implementation of circular process helps also in waste minimization and brand image improvement of a hotel. The modern consumer is more conscious about their purchases and will prefer to use the services of firms that are environmentally friendly. Through such practices, customer loyalty is boosted among the increasing number of travelers who are eco-friendly, so, the revenue might as well receive a boost.
Regenerative hospitality:
Regenerative hospitality goes beyond sustainability by embracing equal positive change for both the environment and community (Inversini, 2024). In this approach, deterioration of natural resources is rectified and even the variety of species in ecosystems is promoted. This can be done through a central kitchen, through local farming supply so that the hotel can directly get supply from local farmers rather than getting supplies from several miles away.
Furthermore, hotels can take guests voluntarism to support community initiatives including tree planting, cleaning up the beaches or supporting conservation work. They also bring a positive change on the environment and the guests are well encouraged to have close interaction with the cultural and physical nature around them. Such programs will make the guests to be part of the local projects, making them leave a positive mark at their stay.
Setting Net-Zero Goals
A rather effective approach to the hotel’s environmental management is the establishment of considerable net-zero goals (Jones, 2023). Several experts have explained that it is possible for many establishments to attain net zero emissions by the year 2050 given that there is an ever-increasing expansion of renewable energy technologies. Praise be said for hotels to start this journey, through conducting energy audit assessments to reveal opportunities for change, purchase energy efficient appliances products, moving from the conventional energy source to clean energy like sun and wind.
Furthermore, hotels can participate in carbon offset programs that endeavor to back schemes that decrease greenhouse gases like growing trees, or using energy from renewable resources. Another way in which this goal can be complemented with guests’ engagement is offering guests options that would allow them to contribute to carbon-neutral experiences, for instance, by paying a few dollars more to have their visiting carbon-offset.
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Finally, sustainability is an issue that is now and should be a change in the hotel and hospitality industry. By implementing environmentally friendly acts, the industry will help in reducing its effects in the society while satisfying the populace’s needs for green products. This paper showed how sustains factors influence sustains activities and outlined the future policies that can contribute to the development of sustain hospitable industry in the future. It is possible to argue that the work done by the industry, as well as the global policy shift, the use of technology, and the consumers’ increased awareness, is enough to bring tangible improvements to the industry in the future.
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