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Abstract
The contemporary theme of smart energy management stands out as a crucial element in the ever-evolving landscape of the hotel and hospitality sector. The eventual effectiveness of cost savings and environmental influence relies on factors including the size and regimes of the business. This report highlighted the vitality of efficient cost-benefit analysis, flexible implementation plans, and educational initiatives. Proper integration with IoT and AI for hotels has also been showcased to adopt smart energy management-related systems. Such an approach can help hotels make informed decisions, promote sustainability, and enhance guest experiences. These can improve the operational efficiency of the industry as a potential combination. Hotels can maintain the relevance of technological advancements while ensuring responsible functionalities by integrating with modern technologies.
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Introduction 
Technology is becoming an important part of businesses in every industry and the hospitality sector is not different. The UK hospitality industry is the most diverse one in the world and it connects the communities in the country (Gov.UK, 2023). The market size of this industry at the current time is 16.42 billion British Pounds and the monthly hotel occupancy rate in the country is 81% (Statista, 2023). Numerous luxury and budget-friendly hotels in the market cater towards the diverse needs of consumers in the market. According to a survey conducted in 2023, Premier Inn is the most popular chain of hotels in the United Kingdom, and it is followed by Hilton Hotels (Statista, 2023). It also significantly contributes to the economy of the country and 9% of total GDP comes from the tourism and hospitality industry (parliament. UK, 2022). This research will elaborately discuss the relevance of advanced technologies in the hospitality industry.  
There are technologies such as mobile technology and service robots that are being adopted by hotels in the contemporary market. Lew et al. (2022) have mentioned that the speedy development of technology has influenced consumer behaviour and expectations of targeted markets are changing. Service robots are more efficient in performing standardised activities and adopting such technologies can help organisations gain a competitive advantage (Ruel and Njoku, 2020).  Smart energy management is a technology selected in this study and it is highly relevant in the current time. It is a technology that allows organisations to monitor and control energy consumption and understand the weather patterns of regions. Hotels are one of the most significant consumers of electricity and this technology is relevant in dealing with this situation. The adaptation of SEM technology will allow the hotels to eliminate the wastage of electricity and optimise the overall situation. Occupancy sensors and smart thermostats are some key components of this technology. This sensor was first discovered in 1940 to identify the movements within rooms and this technology has become mainstream in current times (Walker, 2021).


Overview of literature 
According to Sony and Aithal (2020), there is a significant impact of modern technology on the hospitality sector. Advancements in Artificial Intelligence, mobile technology, and sustainable practices have made this sector people as well as environment-friendly. With the help of technology, businesses can streamline their processes, reduce costs, decrease the workload of staff, and increase revenue generation. Using the SWOT analysis tool and two theories the strengths and weaknesses of the growing technological advancements in the hospitality industry can be evaluated.

Resource-based view theory (RBV)
Using this theory, valuable insights can be gained in understanding how smart energy management systems can be used as a strategic resource in the hospitality sector. 
Strengths: As per Rane (2023), advanced algorithms are used in smart energy management systems to assess historical thermodynamics, patterns of weather, and peak demand for services. This can enhance operational efficiency by optimising energy consumption in real time. The implementation of such technology leads to savings of cost in the overall operations. This can be seen through reduced usage of energy. Hence, the financial health of the hospitality organisations is maintained. The efficient management of energy resources can help the hotels enhance their sustainability credentials. Therefore, it aligns with those customers who are more environmentally conscious. 
Weaknesses: As stated by Vanickova (2020), a major upfront investment is required for implementing smart energy management. This is a huge barrier for small businesses in the hospitality industry. Further, there may be technical challenges in the integration and maintenance of complex technology systems. 
Opportunities: According to Coppola et al. (2023), hotels that invest in smart energy management systems are capable of gaining a competitive advantage by providing cost-effective services that are sustainable at the same time. Eco-conscious travelers are attracted to the positive environmental impact of such businesses. The number of such travelers is increasing who prefer to stay in places that are environmentally friendly. Hence, hotels and accommodations can leverage this to attract more customers.
Threats: Kruesi and Bazelmans (2023), states that one of the major threats to using high-end technology is the continuous technological advancements that may deem the existing technology obsolete. Hence, continuous updates as well as investments are necessary putting pressure on the revenue. Additionally, there are other concerns related to too much reliance on data analytics along with connectivity. It poses a threat to the security and privacy of the guests as well as the employees.

Technology Acceptance Model (TAM) 
This model monitors the experience of the users of the technology. It highlights the acceptance of information systems by people as well as states that acceptance of technology is predicted by the behaviours of the users. This, in turn, determines the usefulness of the technology in performing tasks and perceived ease of usage. 
Strengths: As mentioned by Lefrid et al. (2023), the strengths of the smart energy management system lie in its user-friendly interfaces, as well as the perceived usefulness of using it. By forming intuitive interfaces, these systems make sure that adoption is easy for both the workforce in the hospitality sector as well as the guests. Therefore, the learning curve is minimised along with enhanced accessibility. Additionally, the recognised benefits of such technologies in terms of energy efficiency as well as cost savings play a critical role in creating acceptance. As the users acknowledge the advantages of reduced energy consumption as well as monetary savings, they are more likely to adopt as well as actively engage with these innovative solutions. 
Weaknesses: According to Labus and Jelovac (2022), there are various potential weaknesses in introducing smart energy management techniques in the hospitality industry. Due to fear of unfamiliarity with new technology, resistance to change can be induced from both staff and guests, hampering smooth integration. Moreover, the phase of implementation will have significant challenges as it will require extensive training sessions to familiarise the users with the functions of the systems. Effective strategies based on change management must be adopted to overcome these barriers. It is important that acceptance is created to maximise benefits and minimise potential loss. 
Opportunities: As observed by Martins and Costa (2021), there are several exciting opportunities for the businesses in hospitality industry to integrate smart energy management systems. A comfortable as well as personalised stay can be provided to the guests by enabling them to control the room climate through smart thermostats. Hence, it increases overall guest satisfaction and adds to positive brand endorsement, aligning with the preferences of the guests. Simultaneously, training the staff empowers them to understand and utilise technologies effectively. Staff that are empowered can positively contribute to energy-saving initiatives.  
Threats: Technical glitches, as well as mismanagements, can be potential threats to the implementation of such technology in hotels. As stated by Berakon et al. (2023), this may bring negative perceptions among the users, impacting the trust as well as the reputation of the establishment. A lack of reliability or professionalism may be deemed by the guests, where failures in systems and disruptions may hamper the day-to-day operations.

Application to the hotel industry 
SEM systems in the hospitality industry especially focusing on the incorporation of thermostats and occupancy sensors have become popular in the UK hotel industry (Child, 2023). This research focuses only on the use of this technology in the guest rooms of the hotels. The direct impact of adopting these technologies on the energy efficiency of the hotels in the country and consumer experiences is important to understanding SEM technology`s relevance. The specific area selected in this study is the rooms of hotels where guests stay  (Walker, 2021). These technologies of thermostats and sensors are positively impacting the consumer experience and have become a trend in the contemporary industry. A case study of some hotels in the UK adopting this technology to address the contemporary challenges that the industry has encountered is discussed below.

Case Study: Z Hotels 
Z Hotels is one of the affordable hotel chains in the UK that aims to offer a comfortable experience to its consumers within competitive pricing. The prime locations of the hotels in the city have made it a popular hotel with an occupancy rate of 99% and it encountered the strategic challenge of providing quality as customer demand changed (Lutron, 2023). This brand collaborated with Luton to address this challenge and adopted the occupancy sensors in the guest rooms. The stays in this hotel room are generally for a short period and SEM sensor has helped the hotel in switching off the lights of the room when it is empty. The organisation introduced the “MyRoom" application that helps it control the use of electricity in the hotel rooms. Easy-to-use icons and keypads have been included in many hotel rooms to make this experience easier for the organisation.

Analysis of this new technology 
Along with Z Hotels, many premium hotels such as Premier Inn have incorporated SEM technologies in the past few years. The strengths and limitations of this integration in the industry with examples of the Z Hotels case study are provided below.
Strengths 
User Friendly Interface:
The case study has helped in identifying some strength factors of this SME integration within Z Hotels and a user-friendly interface is one of them. Easy-to-understand icons and the keypads used by this hotel have made it easier for customers from various age groups to effectively use this technology (Lacalle, 2022). This does not require the guests to have deep technological knowledge to have a comfortable stay for a short time. 
Efficiency and Integration 
A collaboration with Luton has been formed by the hotel to address the problems of technology integration and the partnership made the process easier. New technology has positively impacted the energy efficiency of the organisation as it helps in switching lights off based on occupancy sensors. 
Cost Savings:
Efficient management of cooling and heating within the hotel rooms with the assistance of smart thermostats and occupancy sensors can reduce the expenditure of hotels on electricity bills. The smart thermostats can learn about user behaviour and provide real-time suggestions to empower guests to make decisions for cost savings (Schoenfeld, 2024). This leads to a reduction of operational costs for the brands to overcome the situation.
Limitations 
Initial Cost:
Integration of this SEM system in the hotel rooms of Z hotels required a huge investment in the initial stage of the process. Making changes in more than 100 hotel rooms to meet consumer expectations needed careful planning and hiring technological experts. This limitation has caused financial challenges to this hotel in the recovery period in the post-pandemic situation. 
Long-term compatibility:
SEM is a technology that is currently in trend and many other hotels in the industry are integrating it in their operations. However, technology is continuously evolving and the trend will change in the coming time. This technology will become common and new customer demands regarding technology will evolve and it is a limitation that the brands in the industry are encountering regarding this adaptation of SEM. 
Dependency on technology:
The hotels in the UK hospitality industry are becoming more dependent on hospitality technologies and this situation can negatively impact business. The malfunction of such digital tools in the contemporary market can develop dissatisfaction among the targeted customers of the hotel. Detailed maintenance plans and support for the technologies are important in the hotels for enhancing the situation.

Evaluation of future policy and management options for dealing with this issue

Efficient Cost-Benefit Analysis
Proceeding to such an approach becomes crucial for hotels and relevant entities considering the adoption of systems regarding managing smart energy. This analysis should reach beyond the costs of initial investment (Bonte, 2022). It must also include an in-depth investigation of the potential operational savings and gains of revenue. Hotels can proceed to make vital decisions about the feasibility and proper timing of implementation. This analysis should also take into account the benefits of enhanced guest experiences in the long term. These include an enhanced level of customer loyalty and positive reviews contributing to the hotel's overall profitability.

Flexible Implementation Plans
Hotels should develop a pipeline of plans of execution by recognising the diverse nature of the hospitality industry. These proceedings should cater to the specific requirements and budget-related constraints of distinct kinds of establishments (Luo, 2023, p. 1690). A phased approach to adoption allows comparatively smaller hotels to integrate relevant technical advancements. These can be achieved without overwhelming economic strain in any form. This flexibility ensures the accessibility of the benefits of these systems to a broader range of hotels. These, as a whole, can promote sustainability based on the businesses.

Educational Initiatives
Nurturing sufficient knowledge becomes vital to witness a successful integration of smart energy management systems. Hotels should heavily invest in a number of seamless training programs. The goal is to empower staff with the knowledge sets and skillsets vital to operating and troubleshooting these technical elements. A well-informed set of staff members can effectively communicate the beneficial aspects of smart energy management to the guests (Forbes, 2021). This creates an affirmative narrative around sustainability and technical advancement. On the other hand, engaging guests in sustainability initiatives can prove to be a vital aspect of smart energy management. Hotels can educate them on the benefits of these technologies and encourage the utilisation of the systems with responsibility. Implementing guest-facing features can supply information in real time. These include dashboards showcasing the consumption of energy in rooms or mobile apps.

Integration with IoT and AI
An exploration of opportunities to integrate smart systems with modern technologies can significantly enhance their capabilities. These can consider the Internet of Things (IoT) and Artificial Intelligence (AI). Integration of devices related to the former system can nurture additional sources of data. AI algorithms can offer predictive analytics for a precise form of optimisation of energy. This forward-progressing approach can enhance the probability for hotels to remain at the forefront of technological advancements (Sandua, 2023). These can help the entities consistently improve the efficiency and effectiveness of their integrated systems. However, it is vital to be aligned with the ongoing regulations related to AI and modern technologies. The step of harmonisation with current standards can ensure the responsible operation of smart energy management systems. It can also position the hotel to the involved stakeholders in a positive way.


Conclusion 
The above research has helped to understand how contemporary technologies are impacting the hospitality sector in modern times. The chosen technology of smart energy management has been analysed using previous kinds of literature. Using the SWOT model and two theories; RBV and TAM, the benefits of using the technology have been outlined. The RBV model stresses the strategic aspects of implementing smart energy management. On the other hand, TAM highlights the experience of the user to evaluate the effectiveness of this technology in the hospitality industry. When the technology has been applied to a specific section of the hotel industry different strengths and limitations have been found. Further, the issues identified in the implementation process have been provided with policies and management strategies to rectify the areas that need to be corrected. Strategies such as efficient cost-benefit analysis and flexible implementation plans help to smoothly integrate technology without compromising on the sustainable front.
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