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[bookmark: _Toc192248236]EXECUTIVE SUMMARY
This paper investigates sustainable hospitality travel and the provision thereof through the use of electric shuttles. It quantifies each of their ability, vulnerability, and the possibility of their role in environmental and operational sustainability transformation of hotel businesses. Electric shuttles all decrease greenhouse gas emissions, increase energy efficiency, and promote guest satisfaction, all of which are consistent with worldwide sustainability goals.
However, there are serious barriers including high initial cost, limited availability of charging stations, and battery capacity constraint preventing the mass penetration of VR. This paper postulates generalizable solutions, including the incorporation of renewable energy into charging infrastructure, the increase in infrastructure networks, and the capital of new battery technologies, that provide a path to clean energy storage solutions.
With the implementation of electric shuttles as an example of The Peninsula Hotels, this work shows that these shuttles are indeed available and useful. Main recommendations are the promotion of multi-stakeholder cooperation, focus on guest and staff interaction, and the implementation of a long-term strategy for the best possible use of electric transport systems. It is with such action by this industry that the hospitality industry can take a step in order to decrease environmental impact and aim at the green traveler.
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Hospitality Transport is the way of moving guests and service operations in the hospitality industry, ranging from a single vehicle, taxi, or cruise ship up to flights between different destinations, with the last being the most serious type of transport (Doborjeh, 2022). Air travel is the only means of travel for global tourism and business/leisure travel, and the air travel industry is one of the main parts of this global network. Air travel remains one of the least used transport modes for certain routes; however, it serves as an essential means of reaching both long-distance commercial hubs and remote tourist destinations, particularly when alternative modes of transport are either impractical or unavailable. Air travel has moved millions of passengers annually and functions as the engine of the worldwide travel industry. The air travel industry, as measured by the International Air Transport Association (IATA), carried about 4.500 million passengers in 2019, and this figure continues to increase (Gossling, 2023). 
This is one of the contributing factors leading to CO2 global human activities emissions to the extent of 2-3% but mainly fossil fuels - kerosene burning in commercial aeroplanes. With the increasing expansion of the hospitality industry, the environmental impact of air transport will also expand. In this paper, environmental pollution from air travel and what can be done about it will be presented, along with measures to reduce the environmental impact of air travel on the hospitality industry (Tian, 2021). The output will also produce responses on how industry stakeholder groups can implement sustainability (Plyushteva, 2021). 
[bookmark: _Toc192248238]MAIN FINDINGS
[bookmark: _Toc192248239]3. 1. Overview of the Chosen Transport Mode 
Air travel is definitely one of the most important modes of transport, playing a central role in the hotel and hospitality industry. It is a tie with nations, at the residential level, those who are in the relaxation or employment, of leisure activities and business activity. Air travel serves as a recruitment (foreigner) and employment (jobs, income, and business link) and income (congress and conference) industry, together with the tourism and hospitality tourism and the hospitality sectors (Buchs, 2021). However, it is a fact that airports can be considered “the hub” in the hospitality supply chain, as the "size" of the hospitality supply chain can be "stretched out" in terms of the provision of hotels/resorts/ holiday let accommodation. Airlines, Aeroplane makers, etc., provide a whole range of services, to millions of passengers, and so on (Tabaras, 2021). However, above all, in the aerospace sector, an opportunity for economic development, to the benefit of economic growth, could also be highly important, especially in tourist areas. The Travel and Tourism Council (WTTC) 2019 global GDP for the travel and tourism industry and (potentially) up to 10.4% of the global GDP, aviation is one of the key contributors to the output.
Although the idea of air mobility offers a solution for transporting hundreds of thousands to millions of people, air mobility is an environmental issue that continues pressing forward. Aero propulsion (powered airborne vehicle using jet engine fed by jet fuel injection followed by an exhaust emission) is not a source of clean exhaust gases, containing carbon dioxide (CO2), oxides of nitrogen (NOx) and particulates (Frick, 2021). For instance, if the industry concerning hospitality, for example, air traffic in and out of airports (system arrival traffic independently and a system departure traffic independently), is taken as the heart of the whole system, then the level of CO2 and other air pollutants discharged by the system should also be taken as an central and significant part of the system.
[bookmark: _Toc192248240]3. 2. Environmental Damage 
Air travel's environmental impact, though acting indirectly upon the environment by flying, has several layers of partly interdependent but not necessarily overlapping elements with emission, noise pollution, and use of indigenous vegetation representing its core components. CO emissions from air travel, however, could prove to be the hardest ones to control. Today, air travel is also energy-consuming and comes with a significant burden of CO2 in the atmosphere (Rawtani, 2022). Global CO2 emissions are ~2-3, increasing ranges derived from the International Civil Aviation Organization (ICAO).
Greenhouse Gas Emissions: Emission of jet fuel transports carbon dioxide (CO2) in the atmosphere by the greenhouse effect, is leading to global warming and climate change. More specifically, the free tropospheric background plume above the aircraft is described by high concentrations of certain air pollutants (nitrogen oxides (NOx) and ozone production during cruise level). One secondary warming effect (i.e., radiative forcing effect) can also be represented as an effect for which the magnitude has yet to be inferred from the output of the related carbon emissions data (Chataut, 2023).
Noise Pollution: Besides the acoustical pollution caused by the air particulate problem, there is another noise pollution produced by aircraft sonic radiation which can be easily detected in the close areas around airfields itself. The noise of an aircraft engine is the most abundant source of human and animal noise irritation. Noise pollution is not just a disturbance to humans, but, as has been demonstrated to be the case with every biological process in nature, (e.g., flying birds in the surrounding area of an airport (Munzel, 2021). In residential areas near airports, it has been proven that airport noise pollution is a main factor of adverse health effects (i.e., acute stress and insomnia, cardiovascular diseases).
Resource Consumption: Aviation is a major user of resources (predominantly fossil fuels). Kerosene is derived from crude oil, and all stages from extraction to purification and distribution, are reliant on fossil fuels. Specifically, supply will be low, demand will be high and therefore, fuel consumption will also be high, and the stock will be too low on airside.
[bookmark: _Toc192248241]3. 3. Solutions to Address the Damage 
Sustainable Aviation Fuel (SAF): Sustainable aviation fuel (SAF) seems to be the most suitable option for the mitigation of CO2 emissions from flights. SAF is waste oils, algae, and biofuel materials. In contrast, the SAF exhalation rate is considerably lower than that of the jet fuel exhalation rate. This is not coincidental to the fact that there is a common consensus that SAF can be used to supply as much CO2 (feedstock, plant footprint, in principle) as possible (Ng, 2021). However, has SAF seen use so far, except by Lufthansa (airlines flight operation), British Airways, KLM and, in conformity with the everyday thought of the industry, SAF is at the very least highly expected to be used first and foremost, to achieve the decarbonization of the industry as a whole.
Carbon Offsetting: Carbon offset programmes not only help reduce CO2 emissions from air travel but also support environmental initiatives by funding projects that reduce or capture CO2 on behalf of travellers. For example, customers can purchase a carbon offset at the time of purchasing the flight, thus attributing responsibility for the financing of the purchase of the carbon sequestration, afforestation, etc (Watt, 2021). The Carbon Offsetting and Reduction Scheme for Aviation (CORSIA) is an ICAO International Civil Aviation Organization ad hoc working group of states to reduce and achieve sustainable and responsible growth (i.e., emission less aviation industry 2050).
Electric and Hybrid Aircraft: Electric aircraft, though, is a relatively new class of air vehicles technology, in particular in low flights. A Corporation (e.g., Joby Aviation and Vertical Aerospace), already designs electric VTOL (vertical takeoff/land) aeroplanes which, now, have been turned into a reality as a result of an economies-of-scale effect and an increasing emissions issue (Salem, 2023). In contrast to the jet fuel versus electric power debate, the electric aircraft presentation is such a way in which the electric aircraft possesses the ability to provide, in fact, a realistic advantage to the aviation sector by providing the electric air emission to the usual/existing jet-based aerial applications (e.g., Volo copter, Inc., 2015). Furthermore, with hybrid vehicles incorporating an electric motor drive and a gas turbine engine drive configuration is, at present, being evaluated to reduce fuel and emission of air pollutant production during medium and long-range flights.
Improved Flight Management: For that reason, flight operation optimisation is to reduce the emission by resumption of flight service. Airlines have tailored more and more sophisticated flight management systems in order to improve fuel consumption by the most effective flight paths, which not to mention, help to decouple traffic jams, but at the same time help the flying processes improve as well (Ballin, 2024). Simultaneous with the evolution of the air traffic management, these improvements can lead to significant emission reduction coming from the improvement of the fuel consumption.
[bookmark: _Toc192248242]3. 4. Feasibility and Benefits 
On the other hand, it floods the market in a flow of problems that are quantitative and scalable, fuelled by such green technologies. Sustainable aviation fuel, at the moment, is not yet cheaper, and the supply and distribution infrastructure has not been improved. The synthesis of SAF is a considerable cost, and its implementation will require governmental policy decisions in order to guarantee the sustainability of SAF over the long term (Undavalli, 2023).
Electric and hybrid-powered air vehicles are still in their early stages. While protests may happen, the push for innovation in battery technology is just one side of the picture. The need to bring new air technology to the market is another. Instead of rushing electric flight into the market, it's important to balance long-term innovation with the practical realities of development over a shorter time frame (Ye, 2021). But at this level of commitment to the advancement of technology-based research, an awful lot of time has gone between the technology being made public and the technology being a practical solution to the problem.
Although there is a lack of limitations where the usage in the field of sustainable aviation practice is concerned, as can be seen, it is possible to speculate that, for sustainable aviation practice, the aim of the sustainable progression is not arbitrary (Afonso, 2023). The process of producing those solutions leads to a decrease of greenhouse gas, noise, and resource pollution and, as a result, is the valuable input for global and natural resources management and climate change. On the other hand, the implementation of such green technologies can also serve as a part of the answer to the problem of the social image of the hospitality and catering industries as a way to become responsive to the criticisms and the legal pressure to be seen as more environmentally sustainable. Hospitality business operators with a focus on sustainability face challenges in creating an environmental image, developing a logo and brand for mass communication, and designing a strong market position (Yusuf, 2022).
CONCLUSION AND RECOMMENDATIONS
Air travel is a key driver of access to hospitality, tourism, business travel, and event hosting experiences. Nevertheless, air transport still plays an important role in environmental impact, especially carbon footprint, noise, and resource consumption, which should not be underestimated. The aviation sector is one of the largest emitters of global greenhouse gases, and as air travel demand grows, the problem is likely to expand continuously unless measures are taken to limit it.
The production of sustainable aviation fuel (SAF), the potential for carbon offsetting, and the potential for electric and hybrid aircraft are among the possible ways to improve the human-caused impact on the environmental effects of air travel. Even though at this time such strategies are limited in terms of cost and scalability, as well as infrastructure, it is without question that they have a promising outlook concerning environmental soundness and the stature of an industry (Zahid, 2024).
With respect to the hospitality industry subsector, an effort to put in practice sustainable approaches when they cannot be avoided is mandatory. It is certainly crucial that airlines, governments, and other stakeholders actively contribute to the development of greener aerospace technology, etc. In addition, the eco-sustainable exploitation of transport and consumer awareness could produce an artificial flight demand for sustainable actions. At the endpoint, the hospitality sector is challenged to be the one acting as an example of [reduction] environmental footprints to offer a healthy earth and a healthy hospitality (Grim, 2022).
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