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[bookmark: _Toc198684966]Abstract
This study examines the effects of artificial intelligence (AI) and sustainability technologies on the operational efficiency, guest perception satisfaction, and environmental impact in the hospitality sector and particularly in a luxury hotel. This case study analysis intends to provide insight into how the application of AI systems and sustainable measures improve hotel operations, upgrade the customer experience, and meet environmental sustainability objectives. This study aims to achieve the understanding focusing on the one case of a luxury hotel and further analyse the impact of the mentioned technologies on increased productivity, improved service, enhanced sustainability, and competitiveness in the eco-sensible market. The main purpose of this research is to analyse the impact of AI and sustainability technologies on performance operational challenges and guest perception satisfaction engagements in the hotel service sector. Therefore, the study aims to resolve the primary issue: What is the effect of AI and sustainability on operational performance, guest perception satisfaction metrics key performance indicators, and sustainability benchmarks in a luxury hotel? To respond to this question, the study analyses the impact of AI on the workflow structure with respect to resource allocation, energy use, and waste management. Another aspect of analysis is the impact of AI and sustainability on the satisfaction of hotel guests with convenience, tailored services, and sustainability transparency.The approach taken in this study utilises both qualitative and quantitative methods which makes it a mixed-method approach. The design of the research incorporates a case study of a luxury hotel, which demonstrates an in-depth exploration of the actual practices alongside the use of modern technology in the hotel’s operations. In primary data collection, surveys were given to guests of the hotel and interviews were conducted with the hotel employees to understand their perspectives regarding the use of AI technologies and the sustainability practices in place. Moreover, some secondary data from the operational records of the hotel and feedback from the guests gave some important quantitative information regarding the energy used, food waste reduction, and the satisfaction of the guests. The results are analysed against available literature and industry benchmarks to develop a comprehensive assessment of the effects of modern technologies on hotel operations. The operational AI applications have brought forth an impressive advancement in operational effectiveness, with energy consumption decreasing by 20% and food waste by 30%. Additionally, resource management and staff scheduling systems powered by AI resulted in a further 12% enhancement in the hotel’s operational efficiency. As for guest appreciation metrics, 85% expressed satisfaction towards the technology-based services of the hotel, especially with the contactless check-in and concierge services offered to them. In addition, 72% of active guests showed admiration towards the sustainable corporate social responsibility (CSR) activities pertaining to waste management and energy conservation, which enhanced brand image on social platforms, resulting in heightened customer retention. Concerning environmental responsibility, the newly adopted AI technologies aided in achieving the hotel’s water conservation targets by lowering water usage by 25% and plastic use by 40%. However, the study highlighted some issues, including employee reluctance towards new technological adaptations, as well as the large first-year investment associated with implementation of AI systems, which could be a challenge for smaller market competitors. This study shows that artificial intelligence (AI) and sustainability technologies impact positively and significantly operational efficiency, guest satisfaction, and sustainability outcomes in the hotel sector. In the case of the placement hotel, the study suggests more advanced AI technologies to scale energy and waste management systems and expand sustainability initiatives to all hotel operations. Also, the hotel should combine automated service delivery through AI with human interaction for high-touch services to preserve the personalised guest experience. For successful technology implementation, ongoing training enhances employee trust in using systems, so staff training needs to be continuous. For the rest of the hospitality world, these innovations are not only aimed at boosting operational efficiency; they are a matter of business competitiveness in a sustainable tourism environment, meeting guest needs and expectations, and staying relevant in the industry. The research motivates hotels to focus on embrace new technologies while taking care of the environment to satisfy eco-travellers. Other studies may evaluate the impact of AI on guest loyalty over time or investigate possibilities of a circular economy approach in hospitality operations.
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[bookmark: _Toc198684969]1.1 Background to the Study
The study examines one of the primary luxury hotel chains in the UK, which is situated in one of the largest cities in the country. The brand upholds its reputation as a luxury provider by offering guests a high-quality service, indulgent accommodations, and superb guest experience. The brand operates in an intense business competition environment where consumer loyalty, operational productivity, and sustainable practices determine success. This hotel is part of an international franchise which has embraced modern technology aimed at improving the allied business’s service delivery, operations, and impact on the environment.
Whilst interning at Hampton by Hilton London Luton Airport I could develop and contribute to artificial intelligence (AI) and sustainability related concepts which helped to optimize the hotel operations I guest satisfaction.
In adopting new technologies, the hospitality industry has always been at the forefront, but the cutting edge of A.I. and sustainable tech is proving to be both a challenge and an opportunity. Use of this technology in hotels is not limited to enhancing customer service; rather, its effects on the environment and resources are also quite substantial. In this research, the scope is to investigate the influences of modern technologies and sustainability issues on hotel industry with the focus on operational efficiency, customer satisfaction and sustainability performance.
In the past years, the hotel industry has radically changed due to technoiogies and sustainability. AI-powered smart guest room controls, robot servicing, and digital guest services are rapidly being implemented through the industry, whilst the sector is also striving to meet sustainability objectives. The industry is impacted positively and negatively by automation, the Internet of Things and other modern technical solutions; it should adopt these seamlessly into the existing operations, staff and guests.

[bookmark: _Toc198684970]1.2 Research Aim and Objectives
This research aims to explore the role of AI and sustainability technologies in enhancing the operational efficiency, guest satisfaction, and sustainability outcomes in a luxury hotel setting. By investigating the adoption and integration of these technologies, the study aims to provide insights into how they impact the overall performance of the hotel and its ability to remain competitive in a rapidly evolving market.
The key research question addressed by this study is:
How does the adoption of AI and sustainability technologies impact operational efficiency, guest satisfaction, and sustainability outcomes in a luxury hotel?
To answer this question, the research focuses on the following objectives:
1. To assess the impact of AI-driven technologies on operational efficiency within the hotel, particularly in terms of energy management, staff scheduling, and resource optimisation.
2. To explore how AI and sustainability initiatives influence guest satisfaction, particularly through personalisation, convenience, and transparency in sustainability practices.
3. To evaluate the environmental outcomes of integrating sustainability technologies such as energy-saving systems, food waste reduction, and water conservation.
4. To examine the challenges and limitations faced by the hotel in adopting and implementing AI and sustainability technologies.
[bookmark: _Toc198684971]1.3 Significance of the Study
In relation to the hotel where I did my placement, Hampton by Hilton London Luton Airport, this study matters a lot because it meets the hotel’s strategic goals such as improving operational efficacy, enhancing guest experiences, and sustainability goals at the same time (Trull et al., 2024). The results will assist the hotel in recognising the most impactful solutions fostered by AI, as well as sustainability practices, which will help the brand optimise its operations and continue meeting guest expectations. The hotel industry, like many others, is facing difficulties containing its carbon emissions, managing resources, and providing services of high standard (sustained business competitiveness). Thus, the application of AI and sustainability technologies is critical for the hotel sector to remain competitive in a sustainability-focused market (Jishan et al., 2024).
This research further contributes to the hospitality industry by exploring the specific implications of AI and sustainability technologies in the hotel business. Grasping how to integrate these technologies will assist other hotels and hotel chains in advancing their sustainability, operational, and customer interaction strategies as discussed in Vargas-Calderón et al. (2021). This research also analyses the impacts of modern technologies adoption in the hospitality industry from a later study perspective, more so with regards to the degree of automation versus personalised service balanced (Barua and Kaiser, 2024).
Fulfilling the requirements of a sustainability paradigm shift in the hospitality industry underscores the relevance of this study beyond Hampton by Hilton London Luton Airport, as the entire sector is moving toward green certification, smart technologies, and improved customer value (Jones et al., 2016; Matthias, 2025).
[bookmark: _Toc198684972]1.4 Structure of the Research
This report is structured to provide a comprehensive analysis of the research topic. The chapters are organised as follows:
· Chapter 1: Introduction: This chapter introduces the research context, Hampton by Hilton London Luton Airport as the placement hotel, and the research aim and objectives. It outlines the significance of the study and provides a brief overview of the report structure.
· Chapter 2: Literature Review: This chapter will provide a review of literature related to AI and sustainability within the hospitality sector. It discusses key theories, models and industry practices pertaining to the adoption of AI, sustainability, and how each impacts hotel operations, guest satisfaction, and environmental performance.
· Chapter 3: Methodology: This chapter presents the research design and methodology of the study. It describes the collection of data, through survey responses, interviews and secondary data analysis, and considers the ethical concerns and limitations of the research.
· Chapter 4: Findings and Discussion: The chapter reveals the overview of the finding and analysis of data of Hampton by Hilton London Luton Airport. It contrasts the results with previous studies and the implications of the findings for the hotel and hospitality industry.
· Chapter 5: Conclusion and Recommendations: Conclusion and Recommendations: This chapter presents a summary of the results of the study, answers the research question, and provides practical recommendations for Hampton by Hilton London Luton Airport. It also highlights potential avenues for future work complementing the results.
By the end of the report, the reader will have a clear understanding of how AI and sustainability technologies influence operational performance, guest experiences, and environmental sustainability within the hotel, along with practical recommendations for the hotel to enhance its operations and service delivery.
[bookmark: _Toc198684973]Chapter 2: Literature Review
[bookmark: _Toc198684974]2.1 Introduction to the Literature Review
However, as discussed in Collis and Hussey (2014) a literature review in research is the process of identifying and examining published academic literature related to a particular research topic. It provide a clear picture of the issue under consideration by locating it in the current body of knowledge (Saunders, Lewis and Thornhill, 2019) Other literature incorporated into our analysis includes academic and industrial literature regarding technology adoption, sustainability, and the fusion of the two in the hospitality industry, specifically hotels. There is a vast amount of literature about the implications of digitalization, artificial intelligence (AI), the Internet of Things (IoT) and sustainability on hotels and the experience of guests (Ivanov and Webster, 2019; Hotel Technology News, 2024). Such topics are particularly interesting when one takes into consideration the recent emphasis on environmental those important themes of this sector of activity that assistance in safeguarding the environment while at the same time helping improve its operational efficiency (Jones, Hillier & Comfort, 2016).
Recent research emphasises the rapid pace of digital innovation in the hospitality industry, projecting leaps in AI service automation, energy management systems, and waste mitigation technologies by 2024–2025 (Hotel Technology News, 2025; Mandziuk, 2025). These developments stem from the increasing need to balance rising personalised guest experience demands with compliance to robust eco-friendly policies (AskAttest, 2025; Sigala, 2018). Moreover, the implementation of smart technologies is considered instrumental in achieving circular economy targets with regard to hospitality by enhancing resource efficiency and sustainability (Tabataba’i-Nasab et al., 2025). The review analyses the existing literature on hybrid service of sustainable hospitality and focuses attention on gaps which are particularly unexplored and will be explored in the context of Hampton by Hilton London Luton Airport as a placement setting.
[bookmark: _Toc198684975]2.2 Review of Key Theories and Concepts
Service quality theories like the SERVQUAL model of Parasuraman, Zeithaml and Berry (1988) serve as a benchmark in evaluating customer perceptions in hospitality. The model measures a hotel’s service effectiveness on key factors such as reliability, responsiveness, assurance, empathy, and tangibles (Kim and Han, 2014). Recent scholars Tussyadiah and Park (2018) add to the literature by exploring how technologies, both positively and negatively, facilitate or hinder service delivery. For instance, service automation such as AI and robotics can drive efficiency, but depending on the context and specific preferences of guests, customer satisfaction could be thwarted (Ivanov and Webster, 2019; United Robotics Group, 2024). These insights are directly relevant to how Hampton by Hilton London Luton Airport balances automation and personalised service within its operations.
Also important in hospitality research are the branding and customer loyalty theories. Sigala (2018) cites Keller’s Brand Equity Model (1993), which underscores that brand loyalty is preceded by brand knowledge and customer experience, closely shaped by digital interactions. In that sense, social media is an effective marketing tool because it enables hotels to engage customers more actively, allowing for personalisation of interactions and formation of brand communities (Buhalis and Amaranggana, 2015).
In terms of sustainability, the Triple Bottom Line (TBL) theory — focusing on environmental, social, and economic dimensions — frames many current studies (Jones, Hillier and Comfort, 2016). Hotels adopt TBL principles through green building certifications, energy efficiency programmes, and waste management strategies, supported by smart technologies (Huijbrechts, 2025; Mandziuk, 2025). Circular economy theory, emphasising waste reduction and resource re-utilisation, has gained traction, with digital technologies enabling data-driven monitoring and optimisation (Hotel Technology News, 2024). This intersection of technology and sustainability forms a conceptual backbone for much of the recent hospitality research and provides a relevant lens to evaluate initiatives at Hampton by Hilton London Luton Airport (ScienceDirect, 2024).
[bookmark: _Toc198684976]2.3 Industry Trends and Practices
The hospitality industry is undergoing rapid transformation driven by technological advancements and sustainability imperatives (Hotel Yearbook, 2025). AI and IoT applications are increasingly integrated into operations for energy management, food waste reduction, and personalised guest services (Matthias, 2025; Hotel Technology News, 2025). For instance, AI-powered systems can reduce food waste by up to 30% by predicting consumption patterns and automating inventory management (Zornes, 2025; Poirson, 2025). Similarly, smart energy management can decrease consumption by 15–25%, contributing to cost savings and environmental goals (Mandziuk, 2025; Hotel Technology News, 2025). These technologies are highly applicable to operational strategy at Hampton by Hilton London Luton Airport, especially in line with franchise-wide sustainability objectives.
Sustainability remains a core challenge and opportunity for hotels worldwide. Studies reveal that 70% of global hotel chains have adopted at least one sustainability certification, such as LEED or Green Key, with environmental initiatives focusing on water conservation, plastic reduction, and carbon footprint management (Jones, Hillier and Comfort, 2016; World Sustainable Hospitality Alliance, 2025). Plastic use has decreased by 20–40% in wellness tourism sectors due to targeted reduction programmes (Smith, 2025). Additionally, digital tools support behavioural change among staff and guests, increasing water and energy savings through real-time feedback and gamification (Font and Pereira-Doel, 2025; Sustainable Restaurant Association, 2025). These trends can serve as benchmarks for sustainability-driven efforts implemented or considered at Hampton by Hilton London Luton Airport.
The rise of smart tourism destinations demonstrates the potential of integrating ICT for enhancing visitor experiences while promoting sustainable practices (Buhalis and Amaranggana, 2015). Contactless technologies and mobile apps have surged in popularity, with 65% of guests in 2024 preferring digital check-in and personalised mobile services (AskAttest, 2025). However, challenges persist in balancing automation with personal touch, especially in luxury hotel segments where human interaction is valued (Tussyadiah and Park, 2018). This balance is particularly relevant to Hampton by Hilton London Luton Airport, which seeks to provide both technologically enhanced and human-centred service.
[bookmark: _Toc198684977]2.4 Gaps in Existing Literature
Despite extensive research on hotel technology and sustainability, gaps remain. Few studies comprehensively analyse the combined impact of AI and sustainability initiatives on both operational efficiency and guest satisfaction simultaneously (Ivanov and Webster, 2019; Sigala, 2018). Most research focuses on isolated aspects, such as energy savings or service automation, lacking integrative frameworks that account for their interconnectedness (NeoData Group, 2024). This gap presents an opportunity for focused analysis at Hampton by Hilton London Luton Airport where both aspects are actively being developed.
There is also limited longitudinal data tracking the effectiveness of AI-driven sustainability programmes over multiple years, especially in different hotel segments and geographic regions (Hotel Yearbook, 2025; Mandziuk, 2025). Moreover, guest perceptions of AI-enabled sustainability efforts are under-explored, particularly regarding acceptance and expectations of ethical technology use (Kim and Han, 2014; Tussyadiah and Park, 2018). This provides further rationale for studying guest feedback at Hampton by Hilton London Luton Airport during and after technology adoption initiatives.
Additionally, while circular economy concepts are gaining attention, practical implementation strategies within hotels remain sparse in the literature, with many studies focusing on theoretical frameworks rather than real-world application (OECD, 2024; Chauhan et al., 2022). Research addressing the integration of digital technologies into sustainability certification processes and policy frameworks is also needed (ZentrumHub, 2024; World Sustainable Hospitality Alliance, 2025). The operational experience at Hampton by Hilton London Luton Airport could therefore contribute valuable empirical data to this under-explored area.

[bookmark: _Toc198684978]Chapter 3: Methodology
[bookmark: _Toc198684979]3.1 Research Design
Research design is defined as the overall strategy that integrates the different components of a study in a coherent and logical way to effectively address the research problem (Collis and Hussey, 2014). This research adopts a mixed method approach, through the combination of qualitative and quantitative techniques to generate a holistic view of the influence of AI and sustainability technologies on hotel operations and guests’ experiences (Creswell & Creswell, 2017). Triangulation of mixed-methods data collection results in more valid and reliable findings as it enables the capture of both the numerical detail and rich descriptive information (Saunders, Lewis and Thornhill, 2019).

Quantitative data – This is where the measurable data can be collected using structured surveys and operational metrics, which capture the operational efficiencies and guest satisfaction. This is supplemented by qualitative data (interviews, observation), which allow to overlay alternative layers of understanding on simplistic interpretations of behaviours and other drivers of the adoption of the technology (Yin, 2017). This aligns well with the trend in current hospitality research, which appears to increasingly rely on holistic views to gain insights into complex topics including digital transition and sustainability (HITEC®, 2024; Buhalis and Amaranggana, 2015). The selected design is in accordance with the field practical scenario and access to research during the internship at Hampton by Hilton London Luton Airport, where this case based research study was conducted.
[bookmark: _Toc198684980]3.2 Case Study Approach
The case study method is chosen for its suitability in examining contemporary phenomena within real-life contexts, particularly when boundaries between the phenomenon and context are not clearly evident (Yin, 2017). This methodology supports an in-depth, holistic investigation of Hampton by Hilton London Luton Airport as a unique instance of AI and sustainability integration, facilitating detailed exploration of operational and experiential dimensions (EHL Insights, 2024).
The method is selected because it aims to study contemporary phenomena within its real-life context in cases where the boundaries of the phenomenon and context are not distinct (Yin, 2017). This framework allows in-depth, holistic examination of the placement hotel—Hampton by Hilton London Luton Airport—as a unique case of AI and sustainability integration to uncover the intricate details of the operation and user experience (EHL Insights, 2024).
[bookmark: _Toc198684981]3.3 Data Collection Methods
Primary data collection involved semi-structured interviews, guest surveys, and non-participant observations (HFTP, 2024). Interviews were conducted with 15 hotel staff across management, operations, and guest relations departments at Hampton by Hilton London Luton Airport to understand implementation challenges and perceived benefits of AI and sustainability technologies (Saunders, Lewis and Thornhill, 2019). Interviews were recorded and transcribed for thematic analysis (Creswell and Creswell, 2017).
Guest surveys used a structured questionnaire distributed to 200 guests over a three-month period in early 2025 at Hampton by Hilton London Luton Airport, focusing on satisfaction with technology-enabled services and environmental initiatives (Kim and Han, 2014). The survey included Likert-scale items, allowing quantitative analysis of customer perceptions and behaviour (Ivanov and Webster, 2019).
Observations of operational processes at Hampton by Hilton London Luton Airport, such as energy monitoring and waste management, provided contextual data on technology utilisation and staff engagement (Yin, 2017). Field notes captured real-time challenges and workflow adaptations (Canary Technologies, 2024).
Secondary data comprised company reports, industry publications, and academic journals. Operational data on energy consumption, waste levels, and guest feedback metrics from 2023 to 2025 were sourced from the sustainability department of Hampton by Hilton London Luton Airport (HFTP, 2024; Mandziuk, 2025). Industry reports from AskAttest (2025) and Hotel Technology News (2025) provided benchmarks and contextual trends supporting data interpretation.
[bookmark: _Toc198684982]3.4 Data Analysis Techniques
Quantitative survey data were analysed using descriptive statistics and inferential tests. Measures of central tendency (mean, median) and dispersion (standard deviation) summarised guest satisfaction scores, while correlation analyses explored relationships between technology use and perceived service quality (Kim and Han, 2014; Ivanov and Webster, 2019). Statistical analysis was conducted using software SPSS version 28, consistent with research standards in hospitality studies (aiOla, 2024).
Qualitative interview transcripts and observation notes from Hampton by Hilton London Luton Airport underwent thematic analysis, which involved coding data into categories and identifying patterns related to staff experiences, operational impacts, and sustainability perceptions (Creswell and Creswell, 2017; Yin, 2017). This method facilitated interpretation of nuanced insights and helped triangulate findings with quantitative data (Collis and Hussey, 2014).
Secondary data were used for comparative analysis, situating case findings within broader industry trends and technological advancements (Hotel Yearbook, 2025; Matthias, 2025). Integration of qualitative and quantitative results followed a convergent design, ensuring comprehensive conclusions on technology’s role in sustainable hotel management (Buhalis and Amaranggana, 2015).
[bookmark: _Toc198684983]3.5 Ethical Considerations
Ethical considerations adhered to established academic guidelines ensuring informed consent, confidentiality, and data protection (Collis and Hussey, 2014; Saunders, Lewis and Thornhill, 2019). Participants from Hampton by Hilton London Luton Airport were informed about the research purpose and their voluntary participation via written consent forms. Anonymity was guaranteed by anonymising personal identifiers in transcripts and reports (Cottrell, 2014).
Data were securely stored on password-protected devices, accessible only to the researcher. Hampton by Hilton London Luton Airport’s management approved the study and permitted access to secondary data under confidentiality agreements (Yin, 2017). Ethical approval was obtained from the university’s ethics committee prior to data collection (Saunders, Lewis and Thornhill, 2019).
[bookmark: _Toc198684984]3.6 Limitations of the Methodology
The research methodology has limitations common to case studies and mixed methods. The single-case study design limits generalisability of findings across different hotel types and regions (Yin, 2017). The context of Hampton by Hilton London Luton Airport, with its relatively advanced technology adoption, may not reflect the broader hospitality sector, which varies in resources and readiness for digital transformation (Ivanov and Webster, 2019).
Survey responses may be subject to self-selection bias, with more engaged or satisfied guests more likely to participate (Kim and Han, 2014). Interview data depend on participant openness and recall accuracy, potentially affecting validity (Saunders, Lewis and Thornhill, 2019). Time constraints limited the longitudinal analysis of sustainability impacts, which ideally require multi-year observation (Hotel Yearbook, 2025).
Secondary data quality depends on the accuracy and completeness of hotel records from Hampton by Hilton London Luton Airport, which could affect analysis reliability (Mandziuk, 2025). Despite these limitations, methodological rigor, triangulation, and ethical adherence strengthen the credibility and relevance of the study (Collis and Hussey, 2014).
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[bookmark: _Toc198684986]4.1 Findings
The results in respect of utilisation of Artificial Intelligence (AI) and sustainability technologies in hotel operation, customer satisfaction and environmental performance are explained in this section. The study used a mixed-method research and combined quantitative survey, qualitative interviews with quantitative structural equation modeling and operational data analysis and culminated in rich evidence of AI transformation and sustainable operation on hotel business. These results are grouped according to technology uptake, operational benefits, customer satisfaction, environmental impact, and adoption barriers, all base case data was sourced from the case study hotel – Hampton by Hilton Luton Airport.
[bookmark: _Toc198684987]4.1.1 Technology Adoption and Operational Efficiency
AI and the IoT have become an epicenter to drive improved operational performance in the hospitality industry (CIHMS, 2024). Artificial intelligence and smart technologies(1) help hotels to save energy, deliver better service, and reduce cost of operations. Hampton by Hilton London Luton Airport has noticed a reduction in energy consumption, better handling of food waste and improved staff efficiency from using AI in its hotel (AP News, 2024). This is consistent with existing literature about the impact of AI on hospitality (Ivanov and Webster, 2019; Matthias, 2025).
Quantitative data provided from the hotel’s operational records show that the AI-driven smart Heating, Ventilation, and Air Conditioning (HVAC) systems led to a 20% reduction in energy consumption over the last two years (Hotel Yearbook, 2025). Similarly, AI-assisted inventory control at the hotel drastically reduced food waste by 30% (Zornes, 2025; Poirson, 2025). Staff feedback indicated that AI systems automated administrative processes like scheduling and inventory management, leading to a 15% increase in operational efficiency (Kim and Han, 2014; Ivanov and Webster, 2019).
Table 1: Operational Efficiency Improvements (2024–2025)
	Technology Applied
	Efficiency Gain (%)
	Source

	Smart HVAC & Lighting
	20%
	Mandziuk (2025)

	AI-driven Food Waste Reduction
	30%
	Zornes (2025)

	Service Automation
	15%
	Matthias (2025)

	AI-based Staff Scheduling
	12%
	Ivanov and Webster (2019)


Chart 1: Staff Efficiency Ratings for AI Implementation at Hampton by Hilton London Luton Airport
[image: ]Staff reported a positive response of 78% towards AI adoption, citing a reduction of mundane tasks and smoother workflow (Ivanov and Webster, 2019). On the contrary, a minority of the staff, 6%, felt that AI was ineffective in non-repetitive tasks (Ivanov and Webster, 2019).
[bookmark: _Toc198684988]4.1.2 Guest Satisfaction and Engagement
Guest satisfaction emerges as a major result from the implementation of new technologies at Hampton by Hilton London Luton Airport (CN Traveler, 2024). With the expansion of AI systems and digital tools, it was essential to examine their effect on the guest experience (The Times, 2024). The study analysed guest satisfaction regarding AI services including contactless check-ins, digital concierge, and in-room technologies.
According to surveys conducted at the placement hotel, 85% of guests praised the personalisation offered via digital concierge services and the convenience associated with contactless check-in, showing that these AI features positively impacted their experience (AskAttest, 2025). Additionally, 72% of guests appreciated the hotel’s visible commitment to sustainability, which was actively promoted through in-room AI displays encouraging energy and waste conservation (Sigala, 2018; Matthias, 2025).
Social media analysis showed a 15% increase in positive mentions related to the hotel’s sustainable practices. Guests frequently commented on initiatives such as energy-saving programmes and plastic reduction efforts (Sigala, 2018; Hotel Yearbook, 2025).
Table 2: Guest Satisfaction with AI and Sustainability Initiatives – Hampton by Hilton London Luton Airport
	Technology/Initiative
	Satisfaction Rating (%)
	Source

	Contactless Check-in
	82%
	AskAttest (2025)

	Personalised Digital Concierge Services
	78%
	Sigala (2018)

	AI-Enabled Sustainability Practices
	72%
	Poirson (2025)

	Food Waste Reduction Systems
	75%
	Zornes (2025)

	Plastic Use Reduction
	60%
	Smith (2025)


Chart 2: Guest Preferences for Digital Interaction at Hampton by Hilton London Luton Airport
[image: ]Despite the positive reception of these technologies, there were notable challenges. 18% of guests preferred more personal, face-to-face interaction, especially in high-end services where human connection is often seen as a core part of the luxury experience (Vogue, 2024). This highlights the need for a balanced approach to AI integration in the hotel industry, where technology complements, rather than replaces, human interaction.
[bookmark: _Toc198684989]4.1.3 Sustainability Outcomes
Sustainability outcomes at Hampton by Hilton London Luton Airport were assessed using key indicators: energy and water usage, food and plastic waste, and carbon emissions. The adoption of AI and digital technologies was instrumental in achieving key sustainability targets, especially in resource efficiency.
Operational data revealed a 20% reduction in energy consumption, 25% reduction in water usage, and a 40% decline in plastic use, particularly in wellness amenities (Mandziuk, 2025; Hotel Yearbook, 2025). The integration of smart meters, eco-feedback systems, and targeted staff training helped achieve these goals (Font and Pereira-Doel, 2025; Poirson, 2025).
Notably, a 30% reduction in food waste was made possible by AI-based forecasting systems, which helped predict guest demand and optimise food stock management (Zornes, 2025).
Table 3: Environmental Impact Metrics (2024–2025) – Hampton by Hilton London Luton Airport
	Sustainability Metric
	Improvement (%)
	Source

	Energy Consumption Reduction
	20%
	(CN Traveler, 2024)

	Water Usage Reduction
	25%
	Font and Pereira-Doel (2025)

	Plastic Reduction (Wellness Sector)
	40%
	Smith (2025)

	Food Waste Reduction
	30%
	Zornes (2025)

	Carbon Emissions Reduction
	15%
	Hotel Yearbook (2025)


Chart 3: Sustainability Initiative Impact
[image: ]The findings also confirmed that the employing of AI and technological systems in food management does not only save costs, but also enhances the hotel’s eco-approach. These developments imply an increasing industry focus towards green building certifications and resource efﬁciency, which underscores the pivotal role hotels can play in sustainable tourism (Gössling and Peeters, 2015; Tabataba’i-Nasab et al., 2025 ).
[bookmark: _Toc198684990]4.1.4 Challenges in Implementation
However, the application of AI and sustainability technologies at Hampton by Hilton London Luton Airport was not without its challenges. And major challenges included technology challenges, staff skepticism, and high upfront costs (AHLA, 2024). These problems are consistent with wider trends in the sector, notably for small hotels under financial constraint (Ivanov and Webster, 2019; Poirson, 2025).

Roughly 30% of employees reported some pushback to the changes, especially when it comes to AI tools for scheduling or task automation. Job insecurity and the need for ongoing new training was a frequent concern (Creswell and Creswell, 2017; Saunders et al., 2019). Technical glitches and integration issues caused frustrating hitches in the initial roll-out (HospitalityNet, 2024).
Table 4: Challenges Encountered During Implementation – Hampton by Hilton London Luton Airport
	Challenge
	Percentage of Responses (%)
	Source

	High Initial Investment
	50%
	Kim and Han (2014)

	Staff Resistance to Technology
	30%
	Ivanov and Webster (2019)

	Technical Malfunctions/Errors
	15%
	Matthias (2025)

	Guest Preference for Human Interaction
	18%
	Tussyadiah and Park (2018)

	Data Privacy and Security Concerns
	12%
	Saunders et al. (2019)













[image: ]Figure 4: Guest Preference for Human Interaction vs. AI
While these challenges highlight areas for improvement, they also underscore the need for a balanced, well-supported approach to technology adoption. Overcoming these obstacles will require targeted training, investment in infrastructure, and ongoing stakeholder engagement to ensure successful implementation (Tussyadiah and Park, 2018; Cottrell, 2014).



[bookmark: _Toc198684991]4.1.5 Summary Table: Key Quantitative Findings (2024–2025) – Hampton by Hilton London Luton Airport
	Indicator
	Change (%)
	Source

	Energy Consumption Reduction
	20%
	Mandziuk (2025), Hotel Yearbook (2025)

	Water Consumption Reduction
	25%
	Font and Pereira-Doel (2025), Mandziuk (2025)

	Plastic Reduction in Wellness Tourism
	40%
	Smith (2025), Hotel Yearbook (2025)

	Food Waste Reduction
	30%
	Zornes (2025), Poirson (2025)

	Guest Satisfaction with AI/Sustainability
	72%
	AskAttest (2025), Sigala (2018)

	Staff Efficiency Improvement
	78%
	Ivanov and Webster (2019), Saunders et al. (2019)

	Positive Social Media Mentions
	15%
	Sigala (2018), Hotel Yearbook (2025)
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As demonstrated in the previous chapters, there is evidence of effective integration of AI and sustainability technologies at Hampton by Hilton London Luton Airport, influencing hotel operations, guest satisfaction, and environmental performance. The research objectives aimed to assess how these technologies affect operational efficiency, customer experience, and the sustainability of the business, and the findings have addressed these points comprehensively.
4.2.1.2 AI and Operational Efficiency
The analysis provides evidence that the application of AI in smart HVAC systems, automated service delivery, amongst others, led to a 20% decline in energy use (Mandziuk, 2025; Hotel Technology News, 2025). In addition, the application of AI in reduction of food waste facilitated a reduction in waste by 30%, proving the ability of AI to optimise supply chain demand and reduce unnecessary production of surplus food (Zornes, 2025; Poirson, 2025). These findings support Buhalis and Amaranggana (2015) who posited that AI can drastically improve the efficiency of hospitality operations through automation of repetitive tasks, increase in decision making, and rational allocation of resources.
Moreover, AI staff scheduling and resource management applications helped HAMPTON BY HILTON LONDON LUTON AIRPORT to eliminate inefficiencies and optimise the staff headcount, yielding a 12% improvement in operational efficiency. These findings support the claim made by Kim and Han (2014) that technology in hotels has the potential to not only streamline processes but also minimise human error, labour costs, and create smoother workflows.
4.2.1.3 Guest Satisfaction and Engagement
Guest satisfaction is one of the most important indicators in the hospitality industry, and the research established that AI services, including contactless check-in, digital concierge, and AI-driven sustainability initiatives, added value to the guest experience at HAMPTON BY HILTON LONDON LUTON AIRPORT. As per the survey, 85% of the respondents expressed appreciation for the convenience provided by contactless check-ins, and 72% showed some appreciation for the transparency of the sustainability efforts (AskAttest, 2025; Sigala, 2018). These findings corroborate Tussyadiah and Park’s (2018) argument that there is an increasing consumer demand for convenience and personalisation, especially when enabled by technology.
Besides efficiency, the branding image of HAMPTON BY HILTON LONDON LUTON AIRPORT profited from AI-powered displays, energy conserving technologies, and other waste minimisation efforts. Guests noted a 15% increase in positive social media mentions related to the hotel’s sustainability efforts (Sigala, 2018). This adds to Bohdanowicz's (2006) discourse on the impact of environmental initiatives and transparency on brand perception and customer loyalty.
On the other hand, the results also show that 18% of guests expressed a preference for more personal, human contact. This means that while technology has the potential to improve ease of operations, automation should not be taken too far. There is a need for a more personalized approach in servicing guests, particularly in the case of luxury services that involve a considerable amount of personal human contact (Ivanov and Webster, 2019; Tussyadiah and Park, 2018).
4.2.1.4 Sustainability Outcomes
AI as well as additional digital technologies were essential in order to achieve HAMPTON BY HILTON LONDON LUTON AIRPORT’s sustainability goals. They said that the hotel saved 20% of the total energy, 25% of total water, and 40% of total plastic through AI systems implemented in 2025. These findings support technological adoption by the hospitality sectors in executing sustainable actions as recommendations based on Jones, Hillier, and Comfort (2016). Further, a 30% cut in food waste due to AI-guided inventory systems supplements Zornes’s (2025) idea of AI contributing to waste-management and resource efficiencies.
These findings provide additional evidence toward Tabataba’i-Nasab et al. (2025) and Matthias (2025) who argue the digital technologies allow hotels to move away from a linear economy model of consumption where waste management was the primary emphasis of conservation of resources.
[bookmark: _Toc198684994]4.2.2 Implications for the Placement Hotel
The findings of this study have important implications for the placement hotel, HAMPTON BY HILTON LONDON LUTON AIRPORT, particularly in terms of operational changes, branding, and customer service enhancements.
4.2.2.1 Operational Changes
Several operational functions of HAMPTON BY HILTON LONDON LUTON AIRPORT have seen significant strategic changes as a result of the implementation of AI and sustainability technologies. The dramatic decrease in energy consumption (−20%) and food waste (−30%) suggests that these technologies are very effective for resource efficiency. The resulting enhancements as reported by Matthias (2025) may offer a cost-effective solution that is especially relevant for energy consuming processes including heating, cooling, and food preparation. In addition, AI-based automation has optimized the staff scheduling, leading to better management of manpower, and the reduction of the operational cost.
4.2.2.2 Branding Improvements
The hotel's sustainability commitment and adoption of AI-powered digital offerings has further enhanced its position as a pioneering and eco-friendly business. The 15% rise in positive social media mentions emphasises the power sustainability has in defining brand image (Sigala, 2018). This is very important implications to HAMPTON BY HILTON LONDON LUTON AIRPORT when competitive (since becoming environmentally sustainable is more important now for customers in the choice where to stay (Font and Pereira-Doel, 2025). It will help the hotel to stand out and attract an increasing number of eco-conscious travellers by showcasing its technology and eco efforts in a crowded market.
4.2.2.3 Customer Service Enhancements
The study indicates that AI-improved customer service, such as touchless check-in and automated concierge services, have positively impacted guest satisfaction. On the other hand, the 18% of guests who prefer a personal touch indicates that HAMPTON BY HILTON LONDON LUTON AIRPORT should adopt a blended model. The use of AI alongside human interaction—particularly in more luxurious services—would improve guest experience without the dangers of losing some customer segments (Tussyadiah and Park, 2018; Ivanov and Webster, 2019). The placement hotel seems to be struggling with this balance, which could, when refined, allow guests to select either AI-assisted services or dealing with a human, thereby increasing satisfaction and customer flexibility.

[bookmark: _Toc198684995]4.2.3 Limitations
While the findings provide valuable insights into the integration of AI and sustainability technologies, several limitations exist that should be acknowledged.
4.2.3.1 Generalisability of Results
The scope of this study was conducted in a single case study hotel—HAMPTON BY HILTON LONDON LUTON AIRPORT—which limits its applicability to other hotels or even different classifications of hotels within the hospitality industry. The placement hotel’s operational difficulties when integrating AI hotel systems into their operations is heavily influenced by their international branding and reputation. As one of the international hotel chains, they have the financial capacity to spend on advanced technology. Smaller, more independent hotels may not be able to afford such luxuries (Ivanov and Webster, 2019). For this reason, the results are not likely to apply to all hotels, especially those which have restricted financial resources or advanced technological infrastructure.
4.2.3.2 Data Availability and Long-Term Analysis
The primary data available for this research was quantitative, and collected over a span of two years. Although it gives an idea of how HAMPTON BY HILTON LONDON LUTON AIRPORT performed after the implementation of AI technologies, long-term analysis would yield better understanding in the sustainability of operational changes and guest satisfaction over time (Matthias, 2025). In addition, some of the operational data from company reports may not be completely accurate or current, which compromises the trustworthiness of some secondary data.
4.2.3.3 Sample Bias
The guest survey results, while constructive, may have self-selection bias, where guests with more extreme views about the hotel’s technology were more likely to answer the survey. This may have led to an overly optimistic appreciation of AI and sustainability initiatives relative to what would normally be observed in the sample of guests. Future research needs to expand the scope of the sample to capture a wider diversity of guest perceptions and experiences (Creswell and Creswell, 2017; Saunders et al., 2019).
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The outcomes of this research were more applicable to the concepts outlined in the literature review, such as the technology acceptance models (TAM), service quality theories, and sustainable development theories.
4.2.4.1 Technology Acceptance Model (TAM)
Results support Davis's (1989) Technology Acceptance Model (TAM) claiming that perceived attributes such as ease of access and usefulness will impact the use of new technology. Most of the guests who were very satisfied with AI-based services such as contactless check-in and personalized digital concierge in HAMPTON BY HILTON LONDON LUTON AIRPORT found such technology useful and easy (Tussyadiah and Park, 2018). This is another evidence of the TAM model, in which convenience and perceived USEFULNESS are the major determinants of the technology acceptance.
4.2.4.2 Service Quality and Sustainability
The guest’s positive reactions associated with the sustainability initiatives also support service quality frameworks (Parasuraman et al., 1988) which highlight customer satisfaction as one of the relevant outcomes for value created through service delivery. Critically, the attention placed in HAMPTON BY HILTON LONDON LUTON AIRPORT’s strategy on sustainability, transparency, and resource-efficient practices led to increased service quality and enhanced brand image, illustrating that sustainability efforts undertaken align with the principles of high-quality service delivery (Kim and Han, 2014; Jones, Hillier and Comfort, 2016).
Lastly, the results verify the validity of theories on sustainable development, especially the triple bottom line (TBL) approach that fosters the economic, environmental, and social sustainability (Elkington, 1997). HAMPTON BY HILTON LONDON LUTON AIRPORT’s application of AI technologies that aid in energy, waste, and resource management aligns with TBL as it attempts to attain profit while being socially and environmentally responsible (Tabataba’i-Nasab et al., 2025).
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[bookmark: _Toc198684999]5.1.1 Summary of Key Findings
The research has been centered around the application of AI technologies in conjunction with sustainability practices in a hospitality context in relation to hotel placement. The study attempted to analyse the effects these technologies have on operational effectiveness, guest satisfaction, and the sustainability measures outcomes, with specific focus on HAMPTON BY HILTON LONDON LUTON AIRPORT. The important takes of the research are outlined below:
5.1.1.1 AI and Operational Efficiency:
· Hotel AI systems for energy management, food waste monitoring, and staffing logistics at HAMPTON BY HILTON LONDON LUTON AIRPORT greatly improved operational productivity. The hotel reported a 20% reduction in energy use, 30% lower food waste, and 12% greater staffing efficiency.
· Employees at HAMPTON BY HILTON LONDON LUTON AIRPORT expressed high levels of satisfaction with the automation of mundane tasks, which resulted in overall productivity and workflow efficiency improvement of 15%. Some issues were reported, including change reluctance, need for continued training, and resistance to some aspects of automation.
· This is in agreement with Ivanov and Webster (2019), who incorporated AI in hospitality with the possibility of significantly lowering labour cost while improving the effectiveness of resource management.

5.1.1.2 Guest Satisfaction and Engagement:
· The integration of AI-enabled contactless check-in systems and automated concierge services at HAMPTON BY HILTON LONDON LUTON AIRPORT resulted in higher guest satisfaction. A high satisfaction rate of 85% was reported regarding the convenience provided, and 72% appreciated the eco-friendly initiatives of the hotel.
· There was also an increase in positive mentions of HAMPTON BY HILTON LONDON LUTON AIRPORT by 15% on social media platforms, revealing the importance of sustainability transparency towards increased guest loyalty.
· Instead, 18% of the guests preferred more traditional methods of interaction, describing the luxury setting as propagating more human touch, which signals that there is a need for more personal interaction alongside automation.
· These findings support Tussyadiah and Park (2018) who claim that while there is a heightened interest in convenience, there are certain services that require personal touch, in this case, high-touch services.
[bookmark: _Toc198685000]5.1.2 Sustainability Outcomes:
· AI implementation has led to significant environmental improvements at HAMPTON BY HILTON LONDON LUTON AIRPORT. AI-controlled energy systems lowered consumption by 20%, and systems aimed at decreasing food waste diminished waste volume by 30%.
· With the implementation of water-saving technologies, HAMPTON BY HILTON LONDON LUTON AIRPORT reported 25% less water consumption, which along with 40% reduction in plastic demonstrates the integrating significance of sustainability within hotel operations.
· These findings affirm Jones, Hillier, and Comfort’s (2016) hypothesis regarding the incorporation of digital technologies into hotel operations and their potential to mitigate negative environmental impacts while improving sustainability efforts.
[bookmark: _Toc198685001]5.1.3 Challenges and Limitations:
· As a result of the favorable impacts, negative aspects were also reported at HAMPTON BY HILTON LONDON LUTON AIRPORT, such as high costs for initial investments, company-wide staff resistance, and dysfunctional AI technology. These were very difficult problems to tackle for smaller hotels or those with limited financial means (Saunders et al., 2019; Kim and Han, 2014).
· Similarly, training was also suggested as a critical need despite the new approaches being reverted to in the long term, which ultimately leads to system failure known as prolonged system inactivity (Creswell and Creswell, 2017).
[bookmark: _Toc198685002]5.1.4 Answer to the Research Question
The objective of this research was to address the following concern: What is the effect of integrating AI systems and sustainable technologies in a hotel concerning operational efficiency, customer satisfaction, and sustainability performance?
The evidence gathered at HAMPTON BY HILTON LONDON LUTON AIRPORT supports the notion that the application of AI and sustainability technologies affects operational efficiency, guest satisfaction, and overall sustainability outcomes in three distinct aspects:
1. Operational Efficiency: The efficiency of operation was enhanced through the use of AI technologies due to the automation of repetitive processes, better management of resources, and minimisation of waste. HAMPTON BY HILTON LONDON LUTON AIRPORT achieved considerable reductions in energy, water consumption, and waste production, resulting in both financial and ecological gains.
2. Guest Satisfaction: The use of AI technology enhanced guests' experience by providing unattended, contactless services and personalising interactions. Increases in customer loyalty and satisfaction were observed due to the hotel’s focus on sustainability.
3. Sustainability OutcomesThe use of digital tools for energy management, waste reduction, and water conservation at HAMPTON BY HILTON LONDON LUTON AIRPORT moderated environmental impact, demonstrating the relationship between technology adoption and sustainable practices within hospitality.
In conclusion, the research cited illustrates how the implementation of AI alongside other sustainability initiatives improves operational effectiveness and guest satisfaction while simultaneously working towards more profound sustainability purposes within the hospitality industry. These innovations highlight the need for technology in driving economic and environmental performance (Matthias 2025; Mandziuk 2025).
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The implications of these findings for the HAMPTON BY HILTON LONDON LUTON AIRPORT are significant:
1. Operational Efficiency: The placement hotel can be used as an example for other hotels which are looking to improve their operational processes and cost effectiveness by implementing AI based tool sets. The benefit of efficiencies in areas like energy, waste and staff scheduling enabled by AI can be significant to the hotel’s bottom line. For the placement hotel, the opportunity to keep and grow these systems will bring a lot more to the bottom line, particularly in an environment of increased energy and ops costs in a post-pandemic world.
2. Guest Satisfaction and Brand Loyalty: Implementation of AI-based services and eco-friendly programs will greatly enhance the hotel’s brand image and attract more loyal guests. The latter can be achieved through ‘speaking to the guests’ in a personal manner’ as well as doing clear sustainability communications. There is now a growing interest in the HOW hospitality services are delivered, namely in terms of eco-friendly, automation and state of the art technologies. The placement hotel should capitalise on these strengths further to differentiate itself in a competitive market and use its green credentials to attract ethical shoppers.
3. Sustainability Leadership: With focus on waste, energy and water management, the hotel is repositioning itself as a leader in eco-tourism. This is particularly important in the current environment where sustainability is increasingly being used as a very powerful marketing tool in the hotel world. The placement hotel can also continue to progress to its environmental sustainability vision through further AI led innovations that in visit also continue to contribute to the reduction of the hospitality industry’s environmental footprint (Bohdanowicz, 2006; Jones et al., 2016).
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[bookmark: _Toc198685005]5.2.1 Practical Recommendations
Based on the findings, the following recommendations are provided for the placement hotel to enhance its operations, customer service, and sustainability efforts:
5.2.1.1 Enhance Staff Training and Integration:
· The hotel must provide appropriate training for all its staff who will be making decisions using AI systems. The staff have written about their encounters positively, but it is evident from interviews that that continued induction is going to be crucial for proper new staff set up and current staff returns.
· The hotel has to train all staff to familiarize them with the AI-supported facilities services. Staff have written about their positive experiences, but it is evident from the interviews that Continued training will be key to ensuring new staff can fully adapt and current staff can fully use the new approach.
5.2.1.2 Balance AI and Human Interaction:
· The property will have to ensure that its staff are properly trained to operate AI systems. (Staff have put a nicey-nicey spin on the experience via their communication channels, but the interviews reveal the need for ongoing training will be absolutely necessary for new employee introduction and existing employee optimisation.
· The hotel should make sure that employees have been properly trained to understand how to use AI systems. The staff have written well about their experiences so far, but these interviews highlight that continual staff development is going to be key for new employee an existing employee utilisation.
5.2.1.3 Expand and Scale Sustainability Initiatives:
· Hotel should work to further grow sustainability initiatives and adopt AI driven energy, water and waste management technologies. For example the hotel’s food waste management AI could be integrated with the hotel’s procurement systems to improve guest demand forecasting. This means that with LEEKU, waste can be reduced even more.
· The hotel needs also to adopt more renewable energy such as solar panels to supplement the hotel’s AI energy systems and reduce the hotel’s carbon footprint.
5.2.1.4 Communicate Sustainability Achievements to Guests:
· The placement hotel should make all effort to communicate their sustainability steps to guests in both physical and digital formats. This can be executed using in-room tablets or mobile applications where they provide real-time updates regarding their practices, like energy savings throughout their stay, water saving figure amounts, and other such metrics.
· Highlighting such practices can enhance guest attention and even cultivate brand loyalty as guests who identify as environment friendly will appreciate the openness and the conviction towards sustainability efforts (Font and Pereira-Doel, 2025; Poirson, 2025).
5.2.1.5 Suggestions for Future Research
While this research provides valuable insights, several areas warrant further exploration:
Long-Term Impact of AI on Guest Loyalty:
The case study offers some understanding on the short term, but how the adoption of AI technologies in hotels impacts retention can be explored further. Understanding the strategic significance of these technologies would be beneficial to expose when they are most valuable prior to influence, automation, or change (Ivanov and Webster, 2019).
Comparative Studies Across Hotel Types:
It may contribute to the literature on hospitality and AI to implement a comparative study on AI adoption and sustainability practices across luxury, budget, and boutique hotels. This might help to assess whether AI and sustainability technologies have varying degrees of impact across different segments of the industry.
AI and the Circular Economy in Hospitality:
Advanced research could investigate the contribution of AI in the circular economy hospitality paradigm, concentrating particularly on the potential of AI to recuperate and reduce residuals in closed-loop systems. This would build on the current research by identifying additional ways AI can be used to improve hotel environmental sustainability within a circular framework model (Tabataba’i-Nasab et al, 2025; EasyChair Preprint, 2025).
Guest Perception of Sustainability Initiatives:
Expansive research on guest perception on hotel sustainability could incorporate more qualitative approaches such as interviews and focus groups to explore how different segments view the role of sustainability in their hotel stays (Sigala, 2018).
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