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Executive Summary
Autonomous Electric Vehicles (AEVs) offer a transformative approach to transportation considering the hospitality industry. This can be achieved through the integration of artificial intelligence with a set of solutions based on mobility. AEVs utilise a number of AI, sensors, and cameras to navigate a range of roads. On the other hand, associated batteries can reduce the emissions of carbon in a major way. The potential of AEVs lies in the improvement of the safety of roads. This can reduce congestion of traffic along with promoting sustainability of the environment. A number of sectors based on hospitality in the UK such as Hilton and The Zetter Hotel are prone to explore the adoption of AEV. These can benefit from cost-effectiveness, a reduced level of emissions, and enhanced experiences for guests through the integration of smart approaches to transport.
[bookmark: _Toc2078]Introduction 
Hospitality transport demonstrates the seamless movements of the guests within and around the establishment of the hospitality sectors such as resorts, hotels, entertainment venues and so on (Mercan et al., 2021). It encompasses a range of services that are specially designed to enhance the guest experiences and ensure comfort with further efficiency and convenience. This includes shuttle services, airport transfers, valet parking and in-house transportation. The hospitality transport also includes luxury buses which are mainly offered by the high-end result that run exclusively between the city centres, airports and hotel premises only. The Changi Airport in Singapore uses self-driving EVs between the hotels and terminals to improve efficiency and reduce carbon emissions to offer attractive and futuristic travel experiences (connectedtechnologysolutions.co.uk, 2023). 

AEVs are self-driving battery-powered vehicles that leverage Artificial Intelligence and sensor technology for navigating roads without the intervention of humans. These vehicles are considered by hospitality transport due to their exceptional potential to reduce operational costs along with enhancing efficiency and profitability. In the resorts and hotels, AEVs can be deployed for guest pick-ups, inhouse mobility and luggage transport by offering a futuristic and eco-friendly alternative to traditional services. The hospitality industry seeks to adopt yo smarter and greener transportation, where AEVs outline a transformative shift for efficiency and conscious guest experiences.
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[bookmark: _Toc8714]Overview of Autonomous Electric Vehicles (AEVs) 
Autonomous Electric Vehicles (AEVs) deliver a radical departure in transportation through their combination of artificial intelligence (AI) alongside eco-friendly mobility solutions. Apart from human supervision AEVs use sensors and cameras together with LiDAR and machine-learning algorithms for safe road and traffic navigation (Damaj et al., 2021). AEVs are powered by electric batteries in place of conventional fuel systems which results in substantial reductions of carbon pollution. The main purpose behind AEVs remains to boost safety on roads alongside optimizing traffic flow while preserving environmental sustainability. Smart city programs worldwide use these vehicles in testing and implementation stages through leaders such as Tesla, Waymo and Cruise. The adoption of AEVs enables reduced carbon emissions together with driver-error prevention features along with cheaper operational expenses and greater accessibility for those with mobility limitations (Zhuge and Wang, 2021). Developing AEV technology requires addressing infrastructure readiness limitations along with regulatory framework implementation and cybersecurity security policies before achieving widespread adoption.
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Figure: Features of Autonomous Electric Vehicles (AEVs) 
(Source: El Hamdani and Benamar, 2019)
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Autonomous Electric Vehicles (AEVs) need various technological systems alongside infrastructural elements for their development. The vehicles implement AI programs, GPS navigation and high-definition mapping systems to process instant data which helps them execute decisions (Ajao and Sadeeq, 2023). AEVs operate at six autonomous levels starting from Level 0 through to Level 5 which represents complete automation requiring no human driver intervention. The ADAS systems found in AEVs allow the detection of pedestrians and recognition of traffic signals at the same time they monitor environmental conditions. AEV infrastructure depends on discrete charging facilities along with 5G technology for V2V and V2I communication through dedicated networks backed by established safety standards. Several organizations alongside governmental entities spend their resources on thorough technical research and experimental projects that improve this innovation (Ajao and Sadeeq, 2024). AEVs offer safer and more efficient transportation but their widespread success depends on resolving moral challenges and security risks and integrating this technology into both urban and countryside areas.
[bookmark: _Toc23004]Challenges Associated with The Selected Mode of Transport 
The environmental advantages of AEVs exist alongside sustainability issues that create challenges for their operation. Electric vehicle battery manufacturing demands rare earth minerals such as lithium and cobalt to produce batteries thus regarding both environmental and ethical mining practices negatively. AEVs need extensive data processing that raises their power requirements for electric vehicle operation (Valente, U., 2024). The management of EV batteries stands as a problem because improper recycling processes result in toxic waste production. When AEVs gain extensive market penetration they could cause public transportation demand to decrease resulting in more traffic congestion and more development of residential areas. The resolution of these problems needs progress in battery recycling procedures along with the integration of clean energy technology and enhanced urban transport policy systems.
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[bookmark: _Toc28165]Improvement of this mode of transport with cost-effectiveness and realism
[bookmark: _Toc5486]Improvement
Battery Life and Charging-related Efficiency
Current batteries integrated in electric vehicles generally last for up to 8 years along with requiring a major form of improvements in the density of energy. The probability of advancements in batteries with a solid state in enhancing range is evident. The market of solid-state batteries is projected to witness an annual growth of around 13% from 2024 to 2031 (Mahajan, 2024). This can make AEVs excessively practical for usage on a daily basis considering transport from airports or hotels. A number of ultra-fast chargers could reduce the time of charging to under 30 minutes. This can introduce improvements in the level of efficiency. 
Integration with Smart Infrastructure
Technology related to smart cities can reduce congestion in traffic along with enhancing the safety of roads. This can introduce improvements in the operations of AEV. The European Commission plans to invest around 42 billion euros in a set of smart mobility-based technologies by 2030 to support such infrastructure to focus on the vast adaptability of AEVs by hotels and resorts (European Commission, 2025). 
[bookmark: _Toc4276]Cost-effectiveness
An estimated set of costs within the range from £100,000 to £200,000 for AEVs can be considered per vehicle. Operating costs such as electricity and software are lower compared to a number of traditional vehicles. AEVs could reduce operational costs over time for hotels focused on transportation-as-a-service such as The Zetter Hotel or Hilton London Bankside (Torres and George, 2023). UK-based company ‘Tusker’ claimed maintenance and repair-based costs of EVs are around 40% less compared to vehicles run on petrol and diesel. However, the prices of Tesla cars have increased since the implementation of software based on the self-driving feature.
[bookmark: _Toc13010]Realism Analysis using the Technology Acceptance Model (TAM)
AEVs must have a user-friendly approach to the interface and installation. Business entities such as Hilton are on the verge of involving autonomous EVs by partnering with Tesla along with building a network of 20,000 charging-based stations. The focus is on simplicity and seamlessness of integration with existing transport-based protocols (Hilton, 2023). 
AEVs are required to offer a set of real beneficial aspects. These include convenience and sustainability. Arrival introduced electric vehicles with a set of autonomous capabilities in 2022. This showcased potential for a commercial form of usage in the hospitality-focused industry along with reducing emissions by up to 30%.
[bookmark: _Toc5970]Impact over community
The development of AEVs in the hospitality transforms facilitates job transformations. The traditional driving jobs get declined due to AEVs and the new job roles further include AI monitoring, maintenance, fleet management and so on. AEVs can enhance accessibility for disabled and elderly individuals also by offering barrier-free and in-demand mobility solutions (Martin, 2019). There are concerns regarding privacy data security and potential job displacements within the transport sectors which are challenges that need to be addressed further. 
[bookmark: _Toc13620]The improvements’ benefits to the environment
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AEVs are considered electric along with being capable of producing zero emissions. This can reduce the emissions of greenhouse gases in a major way compared to a traditional set of vehicles powered by fossil fuels. Their autonomous form of nature can optimise a set of patterns of driving. This can reduce the consumption of energy along with decreasing emissions further. The Gateway Project in Greenwich, London tested a number of autonomous forms of electric shuttles. This was part of a joint initiative of the government in the UK. The goal was to explore a set of solutions based on a smart approach to transport. Apart from these, the Luton DART system is successfully testing a number of solutions related to autonomous and electric transport between Luton Airport and the railway station (Railway Technology, 2020).
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AEVs can be programmed to introduce optimisation in routes, reduce the time of idling, and adjust to the circumstances of traffic. This can enhance the efficiency of energy. Such aspects make them excessively sustainable considering the consumption of electricity. Westfield London is exploring the utilisation of a number of autonomous forms of electric shuttles. The goal is to move guests around its vast shopping-based complex. The vehicles are designed to introduce optimisation in the routes of travel. This can ensure a minimal form of usage of energy along with reducing footprints in the carbon as a whole (Brown et al., 2022).
[bookmark: _Toc25407]Reduced Traffic Congestion
AEVs can be helpful in the reduction of the number of traditional forms of vehicles on the road. This can additionally reduce the emissions of carbon along with promoting a smoother, excessively efficient flow of traffic in urban areas. The UK’s MK: Smart initiative includes a set of trials of AEVs in Milton Keynes. The goal is to introduce improvements in the transport at a local level. The project focuses on the reduction of congestion in a number of busy areas. This can tend toward a low amount of idling-related time for vehicles along with a lower range of emissions from transport (Kumakoshi et al., 2021).
[bookmark: _Toc17436]Conclusion/Recommendations
Autonomous Electric Vehicles (AEVs) represent a transformative approach to a shift in transportation. This is achieved by combining artificial intelligence with eco-friendly forms of electric mobility. AEVs utilise a number of sensors, cameras, LiDAR, and machine learning-based algorithms to navigate in a safe way. This can reduce the error of humans along with introducing optimisation in the flow of traffic. This can align with the goals of sustainability of the environment. Leaders around the globe such as Tesla, Waymo, and Cruise are on the verge of testing and implementing these vehicles in smart city-based programs. However, a vast form of adoption requires crossing the barriers of a number of obstacles. These include readiness of infrastructure, regulation-based frameworks, and cybersecurity-related concerns. Improvements in the life of batteries and efficiency are core to the enhancement of their practicality. Hotels such as Hilton already partnered with Tesla by incorporating chargers of EVs along with capitalising on its AEVs in the future. However, the initial cost of AEVs is still considered high. The focus is on a simple interface for users and a seamless form of integration with existing systems. A number of real-world instances such as the Gateway Project in Greenwich highlight the potential of AEVs in the reduction of emissions along with promoting sustainability.
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