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Abstract
This dissertation investigates the impact of the Internet of Things (IoT) on the United Kingdom's Travel and Tourism industry, with a specific focus on London Sightseeing and overall aspect of UK Tourism. Given the upcoming consumer connectable product security legislation effective from April 29, 2024, the research explores into the current state of IoT adoption, managerial strategies, challenges faced, and the resulting influence on operational efficiency and customer experiences.
Employing a mixed-methods approach, the study draws insights from surveys conducted within the UK Travel and Tourism sector, especially within the London sightseeing industry. Additionally, it synthesizes information from scholarly articles, industry reports, and existing IoT literature to offer a comprehensive perspective.
The discoveries intend not just to enhance our comprehension of IoT application but also to provide a clearer understanding of the dynamics for individuals engaged in these enterprises. As the UK Travel and Tourism industry navigates regulatory changes and technological integration, this research contributes to the pragmatic discourse, bridging the gap between technological advancements and strategic application within the dynamic tourism landscape.
This research contributes by highlighting gaps in existing knowledge and offering recommendations, and a foundation for future research in the dynamic intersection of IoT and the UK Travel and Tourism industry.
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Chapter 1: Introduction

[bookmark: _Hlk153566779]1.1: Introduction
One sector that has witnessed substantial changes due to the integration of IoT is the Travel and Tourism industry. This dissertation aims to explore the impact of the Internet of Things on UK Travel and Tourism Businesses, with a particular focus on London Sightseeing and comprehensive aspects of UK Tourism. As technology continues to shape and redefine the dynamics of various sectors, the management perspective becomes increasingly crucial for businesses to harness the full potential of IoT.
The United Kingdom, renowned for its rich cultural heritage, historical landmarks, and vibrant tourism sector, stands at the forefront of global travel destinations. London, as its iconic capital, attracts millions of tourists annually. This study endeavours to investigate the ways in which IoT technologies are being adopted and adapted by businesses within the UK Travel and Tourism industry. Through a meticulous examination from the management perspective, this research seeks to explain the strategies employed, challenges faced, and the overall implications of integrating IoT in the day-to-day operations of businesses involved in London Sightseeing and UK Tourism.
[bookmark: _Hlk153566800]1.2: Background of the study
The integration of IoT technologies, involving interconnected devices and systems, has the potential to revolutionize how businesses operate and deliver services. In the area of Travel and Tourism, this could translate into enhanced customer experiences, operational efficiency, and innovative offerings. However, the management perspective in navigating this transformative journey remains a critical yet underexplored aspect in the existing literature.
Existing studies have acknowledged the general impact of technology on the Travel and Tourism industry, but there is a notable gap in the understanding of how businesses, especially in iconic tourist destinations like London, strategically manage and leverage IoT. This research seeks to fill this gap by conducting a comprehensive examination from a management perspective, contributing valuable insights that can inform industry practices, guide decision-making processes, and promote sustainable growth within the UK Travel and Tourism sector.
Legislation: 
On 29 April 2024, the UK government will enforce the consumer connectable product security legislation, and the full details have been officially published. (Department for Science, Innovation and Technology, 2023)
[bookmark: _Hlk153566821]1.3: Problem Statement 
While the Travel and Tourism industry in the United Kingdom is a vital contributor to the economy, the full potential of the Internet of Things (IoT) in enhancing the operational efficiency and customer experiences of businesses within this sector remains insufficient explored. Existing literature acknowledges the general impact of technology on the industry but lacks a comprehensive understanding of how businesses, particularly those engaged in London Sightseeing and broader UK Tourism, strategically manage, and integrate IoT from a managerial standpoint.
[bookmark: _Hlk153566872]1.4: Aims, Objectives, Research Questions, Hypothesis, Propositions 
Aim:
The primary aim of this dissertation is to investigate the impact of the Internet of Things (IoT) on UK Travel and Tourism Businesses, with a specific focus on London Sightseeing and wide aspects of UK Tourism.
Objectives:
· To assess the current level of adoption of IoT technologies by businesses in the UK Travel and Tourism sector.
· To examine the managerial strategies employed by businesses in London Sightseeing and UK Tourism in integrating IoT into their operations.
· To identify the challenges faced by Travel and Tourism businesses in the UK in effectively implementing IoT technologies.
· To analyse the impact of IoT on customer experiences and operational efficiency within the context of London Sightseeing and wide UK Tourism.
Research Questions:
The research questions are structured to investigate the current utilization of IoT technologies in the UK travel and tourism industry, specifically focusing on London sightseeing.
The questionnaire is attached in Appendix 1 and at link: https://forms.office.com/e/82myUYfY7Z
Hypothesis:
The effective integration and strategic management of IoT technologies in the UK Travel and Tourism sector positively correlate with enhanced customer experiences and operational efficiency.
The findings will not only enrich our understanding of the current state of IoT adoption but also offer valuable insights for businesses, policymakers, and industry stakeholders to navigate the complexities of integrating and managing IoT technologies successfully.
Propositions:
· Extensive adoption of IoT technologies in UK travel and tourism businesses, especially in London sightseeing, correlates with higher levels of customer satisfaction.
· Enhancing operational efficiency and improve the overall customer experience.
· Real-time monitoring, positively correlate with the extent of IoT adoption in the UK travel and tourism industry.
· Challenges in implementing IoT technologies, particularly in London sightseeing, associated with high implementation costs, integration issues, and data security concerns.
· The successful adoption and strategic management of IoT significantly influence decision-making processes, particularly in resource allocation and strategic planning, for UK travel and tourism businesses.
[bookmark: _Hlk153566940]1.5: Rationale/Importance of the Research
· Technological Landscape in Tourism:
Examining the current use of IoT in the UK travel and tourism sector fills a gap in understanding technological trends.
· Strategic Managerial Insights:
The study provides insights into managerial strategies for effective IoT integration, supporting decision-making in the sector.
Enhance Customer Experiences:
Understanding how IoT impacts customer experiences is vital for improving satisfaction and overall tourism experiences.
Operational Efficiency in Tourism:
Better clarify the operational implications of IoT adoption offer practical guidance for optimizing business operations.
Identifying Challenges and Opportunities:
Recognition of challenges and opportunities, especially in London sightseeing, informs strategies for successful IoT adoption.
[bookmark: _Hlk153566968]1.6: MethodologyMethodology
Sources:
· Primary sources include direct input from UK Travel and Tourism Businesses, especially in London sightseeing, gathered through surveys from respondents which include decision-making individuals involved in this industry.
· Secondary sources encompass scholarly articles, industry reports, and existing literature on IoT adoption in the travel and tourism sector.
Population:
The population comprises businesses in the UK Travel and Tourism industry, with a specific focus on London sightseeing enterprises.
Sample:
       A stratified random sampling approach will be employed for this study. Stratification is based on business size, geographical location, and type (London sightseeing or other travel and tourism companies)
Measuring instrument:
A structured questionnaire, outlined in Appendix 1, served as the primary measuring instrument. Likert scales, multiple-choice, and open-ended questions will capture both quantitative and qualitative data.
Data collection:
Microsoft Forms was used to create the survey, collect data. The link was sent online via WhatsApp, LinkedIn and e-mail it to the targeted respondents.
Data analysing: 
Microsoft Forms automatically generate summary information and individual results for surveys and other types of forms providing real-time analytics.
The time prospect is attached in Appendix 2.
[bookmark: _Hlk153567079]1.7: Scope of study
The scope of this study is delimited to the United Kingdom, specifically focusing on the impact of the Internet of Things (IoT) on Travel and Tourism Businesses. The study enclosed its analysis to the national context, excluding an international scope. The demarcation ensures a concentrated investigation into the management perspective of IoT implementation within the specified UK travel and tourism domain, with a focused examination of London sightseeing and a managerial perspective.
[bookmark: _Hlk153567126]1.8: Structure of the dissertation
Title Page 
Declaration 
Abstract 
Acknowledgements 
Table of contents 
List of tables 
List of figures 
Chapter 1: Introduction 
Chapter 2: Literature Review
Chapter 3: Research Methods and Methodologies 
Chapter 4: Data Analysis and Discussions 
Chapter 5: Conclusion, Limitation and Recommendations 
List of References 
Terms of Glossary 
Appendixes
[bookmark: _Hlk153567249]1.9: Summary of Chapter 1
This chapter provides an introduction to the dissertation, emphasizing the transformative impact of IoT on the UK Travel and Tourism industry. It highlights the significance of exploring this impact from a management perspective, with a particular focus on London sightseeing. The chapter outlines the background, problem statement, aims, objectives, research questions, hypotheses, and propositions. Additionally, it accentuates the rationale for the research and establishes the importance of understanding the technological landscape in tourism. The methodology section briefly outlines the sources, population, sample, measuring instrument, data collection, and data analysis methods. The structure of the dissertation is outlined for a clear understanding of its organization.


Top of Form

[bookmark: _Hlk153567336]Chapter 2: Literature Review
2.1: Introduction
In the rapidly evolving landscape of the Travel and Tourism industry, the integration of Internet of Things (IoT) technologies may play a crucial role in transforming traditional perspectives. As businesses adjust to these significant changes, it's crucial to thoroughly explore existing literature to understand the full extent of how IoT is influencing the UK Travel and Tourism industry. 
Historical background
Top of FormThe term IoT was firstly used and described in 1999 by Kevin Ashton, the executive director of Auto-ID Labs at MIT, who also pioneered the radio frequency identification (RFID) which allow to each device to be uniquely identified, however the creation of IPV6 (Internet Protocol version 6) is considered a foundational element in realising the IoT concept. (Raad, 2021)
[bookmark: _Hlk153567495]2.2 Base theory of the sub-discipline/different background aspects to the concept
[bookmark: _Hlk152159112]IoT refers to a system of connected intelligent "things" enabled by smart technologies. This system can be utilized to facilitate the development of intelligent services and applications in a dynamic context, including tracking, monitoring, and real-time information sharing to meet various contextual needs. (Lu, et al., 2018)
Theoretical approaches to the Internet of Things (IoT) encompass a range of perspectives which guide the understanding, development, and implementation of IoT systems:
Cyber Physical Systems incorporating large-scale heterogeneous networks, destined to bring undetermined technological changes, aims to integrate the physical world with the cyber ecosystem. (Kumar, et al., 2020)
Big Data and Analytics: 
While there are numerous definitions of Big Data, there is a consensus that the term fundamentally encompasses the new possibilities of managing and analysing large sets of both structured and unstructured data. 
Big Data analytics has the potential to enable the move from IoT to real-time control desired for Smart and Connected Communities (SCC). ( Löfgren & Webster , 2020)
The processes involved in big data analytics include searching a database, mining, and analysing data.
Real-time analytics is commonly applied to data gathered from sensors where constant data changes occur. Swift analytics techniques are essential in this context to achieve rapid analytical results.
Off-line analytics- used when a quick response in not required.
Memory-level analytics-suitable for conducting real- time analytics is applied when the size of data is smaller than the memory of an allocation unit.
Business Intelligence (BI) analytics is utilized when data size exceeds memory levels. In such cases, data can be imported into the BI analysis environment.

Massive analytics is employed when the data size surpasses the entire capacity of both BI analysis products and traditional databases.
Although the advancement of Big-Data is currently not aligning, these technologies are interdependent and need for collaborative development. (Marjani, et al., 2017)
Additional theoretical viewpoints for further developments of Big Data in IoT:
Category theory-A branch of pure mathematics that weaves together formal representations of structures and dynamic transitions between structures found in algebra, geometry, topology, computation, and the natural sciences.
Process Algebras-Consists in a utilization of different calculi related to interactive, sequential, concurrent, and communicative systems. (Khan & Yuce, 2019)
Machine Learning and Artificial Intelligence:
Machine learning (ML) can be used to automate a variety of processes that would often be done manually. For instance, data analysis, pattern recognition, and decision-making might indeed benefit from the use of machine learning. The more data an algorithm analyses, the more accurate its predictions become, as ML algorithms can learn from data and improve in accuracy over time.
Artificial Intelligence (AI)
Is the approach through which computers may be programmed to think like humans and has a vast utilisation including tourism and hospitality, manufacturing, healthcare, marketing research and development.
Deep learning- is a subfield of artificial intelligence that mimics human brain’s complex neural structure. (Kumar, et al., 2020)
Currently, the tourism and hospitality industry utilize a form of AI called chatbots, which respond with different answers based on responses from customers. (Goel, et al., 2023)
Ethical and Social Theories-examine the societal impact of IoT, addressing issues such as privacy, consent, and equity.
The government (UK) is actively engaged in safeguarding both UK citizens and businesses from the risks associated with inadequately secured consumer connectable products, commonly referred to as 'IoT' or 'smart' devices.
The UK Code of Practice for Consumer IoT security and the globally recognized standard for consumer IoT security, ETSI EN 303 645 (https://www.gov.uk/government/publications/code-of-practice-for-consumer-iot-security/code-of-practice-for-consumer-iot-security) are the standards implemented in UK legislation and would come in force starting with April 29, 2024, requiring manufacturers to adhere at foundational security standards. (GOV.UK, 2019)
[bookmark: _Hlk153567630]2.3: Theoretical frameworks/models, and related research issues
In the context of Internet of Things (IoT) several theoretical frameworks help guide the development and study of IoT systems.
Key components:
Sensing and actuation
Almost all IoT applications, whether in consumer, industrial, or hobbyist contexts, sensing forms the first step. Sensing initiates the process, while actuation often concludes it in many scenarios. The core principle underlying sensing and actuation is transduction, the conversion of energy from one form to another.
Sensors- Converts various forms of energy into electric signals. These devices can quantify, measure, or respond to changes in their environment or within their designated deployment zone.
Actuators-Converts electric signals into various forms of energy, typically mechanical energy. An actuator is a component within a machine or system that influences movement or controls the mechanism. In control systems, actuators bring about changes in the controlled environment or property, activated by a control signal, which can be either digital or analogue.
Transducers-Converts energy (such as electrical, mechanical, light, or sound) into another form, covering a range of possibilities. Sensors and actuators are deemed as transducers. (Misra, et al., 2021)
Sensor networks
Disposed at the lowest layer are smart objects integrated with sensors, facilitating the interconnection of the physical and digital worlds for real-time information collection and processing. Various types of sensors serve different purposes, measuring temperature, air quality, speed, humidity, pressure, flow, movement, electricity, etc. Some sensors may also possess memory capabilities to record a specific number of measurements. (Patel & Patel, 2016)
Communication Protocols
Communication protocols provide instructions on data coding, transmission, flow controls, sequencing, and error correction. A diverse array of technologies is employed for IoT communication, encompassing Bluetooth, Wi-Fi, Radio Protocols, LTE-A, Wi-Fi-Direct, Zigbee, MQTT, OPC-UA, Cellular, Z-Wave, NFC, RFID, Ethernet, WiMAX, Low rate WPAN, and 5G, 4G, and 3G mobile communication. (Gaetanino, et al., 2022)
Layered Architecture Model
IOT architecture consists of different layers of technologies supporting IOT. 
Sensor’s layer-is the lowest layer comprising smart objects integrated with sensors.
Gateways and Networks- A massive volume of data produced by these tiny sensors necessitates a robust and high-performance wired or wireless network infrastructure as a transport medium.
The management service layer enables the processing of information through analytics, security controls, process modelling, and device management.

The IoT application layer covers "smart" environments in domains like transportation, buildings, cities, lifestyle, retail, agriculture, factories, supply chain, emergencies, healthcare, user interaction, culture and tourism, environment, and energy. (Patel & Patel, 2016)
Edge and Fog Computing Model
To address the issue of transferring large volumes of data from the environment to the cloud, which increases energy consumption, resource consumption, and network latency, and is not suitable for time-critical applications, the models of edge and fog computing have been proposed. These will enable data storage and processing at network edges rather than on a distant cloud data centre. (Gaetanino, et al., 2022)
Several research issues are correlated with the Internet of Things (IoT), reflecting the evolving nature and challenges within this field.
Security and Privacy:
(Kumar, et al., 2020) Covers the viable issues, reasonable concerns, and challenging data privacy associated with the integration, heterogeneity, interoperability, scalability, reliability, complexity, resource sharing, distributed management and control, power consumption, big data management, and more. Challenges in cyber-physical systems (CPS) include physical security due to their large and distributed nature, the need for robust authentication and encryption, the risk of unauthorized access to resources, compromised or hotspot nodes, multitenancy concerns with shared CPS, undefined information and control flows, potential service interruptions, and the exploitation of software bugs.
They’ve categorised different types of attacks which can bring consequence to user and the industry and possible countermeasures to mitigate or prevent these attacks. (Kumar, et al., 2020)
Energy Efficiency:
To meet the diverse requirements of IoT applications, a varied mix of communication technologies is employed. Adaptations are necessary to address key aspects like energy efficiency, security, and reliability. This diversity might eventually be streamlined into a manageable set of connectivity technologies that have demonstrated effectiveness, gained market adoption, and are backed by a robust technology alliance. Examples of standards across various communication categories encompass both wired and wireless technologies. These include Ethernet, Wi-Fi, Bluetooth, ZigBee, and Z-Wave. (Vermesan & Peter, 2014)
However, (Zainab, et al., 2015), identified a model of the proposed self-organized power consumption approximation algorithm, employed by the Energy-Saving Agent (ESA) locates devices and continuously estimates energy consumption. The source node, equipped with GPS, identifies other nodes. ESA updates internal variables based on observed local energy consumption before moving to another node. (Zainab, et al., 2015)
[bookmark: _Hlk153567763]2.4: Previous studies and lessons learnt
(Wise & Heidari, 2019), opine that collecting data from different categories is essential for building a network that enhances the travel experience. Whether it's personal food choices or daily activities tracked by personal sensors, recognizing individual differences is crucial for improving IoT applications. This allows for personalized suggestions, like recommending restaurants with favourite foods, suggesting locations matching a person's interests, or highlighting attractions suitable for a traveller’s demographics (such as age, gender, or nationality). They conclude that 
enhancing the travel experience for every visitor involves minimizing delays and unforeseen disappointments by providing precise directions and information on when attractions are less crowded. IoT applications are already making travel more convenient and personalized. By delivering tailored and intelligent information to tourists, services based on IoT can facilitate better decision-making, ensuring a more enjoyable journey.
After highlighting various areas of application of IoT in the Tourism Industry, such as: IoT Trains, Internet of Flights, Internet of Airport, Internet of Hotels, Internet of Destination, Internet of Travel, Internet of Tourism Attractions, focusing attention on improvements and applicability of IoT for each area,  (Verma & Shukla, 2019) are analysing the trends and impacts identifying positive impacts including accurate data collection, personalized user control, seamless travel, connectivity, and smart solutions for sustainability goals, energy savings, maintenance, and repairs. Real-time data analysis enables detailed understanding of users, and forecasting is based on up-to-date information for instant decision-making. This enhances user experience, service efficiency, and allows easy monitoring of service providers' quality. Staff can focus more on customer service rather than real-time inventory tracking, leading to higher standards of efficient, effective, and flexible services with cost reduction.
However, they identified as negative impacts data security risks from cyber-attacks, technological and regulatory challenges in data sharing and collection, installation costs, interoperability issues, device replacements, challenges in harsh uncontrolled environments, and concerns about the self-sustainability of sensors. Overdependence on sensors, data security, volume data management, data authenticity, and a lack of sufficient knowledge are also potential drawbacks. Data holds no value unless analysed correctly, and effective measures are implemented to meet desired requirements.
Talking about advantages using IoT, (Car, et al., 2019) opined: Geo-location technologies enhance travel experiences by providing real-time information on routes and accommodations, ensuring comfort and security. Ecotourism benefits from IoT-driven quantification of destinations and personalized travel guide services, promoting cultural experiences. Retail tourism services utilize IoT for understanding customer needs and providing location-based services, fostering customer loyalty. Virtual concierge services streamline long vacations, offering wardrobe management and luggage tracking, augmented reality used to provide guests with services such as digitally guided tours.
Hospitality Industry also can benefit from IoT implementation to improve efficiency and provide a better customer experience offering solutions as: personalised hotel rooms (users are able to control many of the room’s features, e.g., Hilton and Mariott), inventory management, maintenance (by installing sensors, hotels can track the condition of electronic devices), business financial benefits (through automated or smart energy saving)
Identified Challenges 
The adoption of IoT faces challenges in scalability, self-organization, handling large data volumes ('big data'), ensuring data interpretation accuracy, and establishing interoperability. Additional hurdles include automatic service discovery, managing software complexity, addressing security and privacy concerns, implementing fault tolerance, and addressing power supply constraints for mobile objects. Efficient wireless communication, particularly in short-range interactions, poses further challenges. Successful integration of IoT applications requires innovative solutions to overcome these obstacles. (Car, et al., 2019)
[bookmark: _Hlk153567712]2.5: Gaps identified to situate own research 

The existing literature on the Internet of Things (IoT) in the travel and tourism industry presents several gaps that offer opportunities for focused research. Notably, there is a need for geographical specificity, particularly in examining IoT applications within the UK, with a special emphasis on London. Existing studies touch upon the advantages and challenges of IoT in tourism but lack a comprehensive exploration of the decision-making implications. Therefore, a research gap exists in understanding how IoT technologies impact decision-making, operations, and strategy within UK travel and tourism businesses. 
Additionally, there is an opportunity to delve into the challenges related to familiarity and adoption, motivations and benefits, influence on decision-making, impact on customer-experience, security, barriers to IoT adoption, and future expectations. Understanding how UK travel and tourism businesses overcome these challenges and the strategies they employ for successful integration is essential. 
[bookmark: _Hlk153568007]2.6: Summary of Chapter 2
This chapter explores the role of IoT in the UK Travel and Tourism industry. Beginning with historical context, it covers theoretical aspects, key components like sensing and communication, and models such as edge and fog computing. Research issues, challenges, and lessons learned are discussed. Identified gaps emphasize the need for focused research on decision-making implications, challenges, and strategies for successful IoT integration in UK travel and tourism. The review sets the foundation for understanding the specific impact of IoT technologies in this industry.


[bookmark: _Hlk153568123]Chapter 3: Research Methods & Methodologies
3.1: Introduction 
This chapter set-down the foundation for the comprehensive exploration of the impact of IoT on the UK Travel and Tourism industry, with a focus on London Sightseeing. Embracing a pragmatic approach, the research methodology combines quantitative and qualitative methods to address real-world issues. The strategic choice of pragmatism as the philosophical position guides the research in identifying tangible solutions and contributing to the enhancement of future practices.
[bookmark: _Hlk153568252]3.2: Philosophical position of the research and why?
The philosophical position of this research is aligning with the pragmatic approach. Originated in the early 20th century in the philosophers Charles Pierce, Wiliam James and John Dewey strive to reconcile both objectivism and subjectivism, facts and values, accurate and rigorous knowledge, and different contextualised experiences. Pragmatists recognise that there are various ways to interpret the world and approach research. Pragmatists acknowledge that no single point of view can provide the complete picture and that multiple realities may exist. In this philosophical posture, research begins by identifying a problem, and the goal is to contribute practical solutions that can inform and improve future practices. The emphasis is on addressing real-world issues and generating knowledge that has tangible applications. (Saunders, et al., 2019)
In the given context, pragmatism is chosen as the philosophical position for research due to its acknowledgment of diverse perspectives in interpreting the world. Pragmatists recognize the complexity of reality and the need for multiple viewpoints. The choice is driven by the belief that research should start with addressing practical problems and contribute solutions that have real-world applications, aligning with the goal of informing and improving future practices.
[bookmark: _Hlk153568295]3.3: Paradigm position of the research and why? 
Pragmatism contends that the research questions should determine the research philosophies and that methods from more than one paradigm can be used in the same study. (Collis & Hussey, 2014). Pragmatism involves research designs that incorporate operational decisions based on 'what will work best' in finding answers for the questions under investigation. Pragmatist researchers focus on the 'what' and 'how' of research, considering its intended consequences. Reality is defined through what is useful, practical and works. 
Here's why pragmatism is suitable for this research: 
· Focus on practical solutions- In the context of IoT in the travel and tourism industry, researchers are likely interested in identifying solutions and strategies that can be practically implemented by businesses to enhance their operations.
· Operational decision-making- The research involves examining the impact of IoT technologies on decision-making processes within travel and tourism businesses. Pragmatism encourages making operational decisions based on what will work best in real-world scenarios.
· Utility and Practicality- Pragmatism defines reality through what is useful, practical, and works. In the context of IoT in travel and tourism, the research is likely oriented towards identifying practical applications, solutions, and strategies that prove beneficial for businesses in the real world.
· Empirical data collection (Questionnaire)- The introduction of a questionnaire for empirical data collection aligns with pragmatism because pragmatist researchers often use a mix of qualitative and quantitative methods to gather data that informs practical decision-making.

[bookmark: _Hlk153568462]3.4: Position of Research Approach and why? 
· Exploration of Existing Knowledge: The text starts by exploring existing theoretical frameworks and models related to IoT in the travel and tourism industry. This initial exploration suggests a focus on understanding existing knowledge rather than testing a pre-established theory, which is a characteristic of inductive reasoning.
· Lessons Learned and Identified Challenges: The research reviews previous studies and lessons learned from IoT implementations in the tourism sector. It also discusses challenges associated with IoT adoption. This involves synthesizing information from various sources to draw broader conclusions and identify patterns, which aligns with inductive reasoning.
· Gaps Identified: The text explicitly mentions identifying gaps in the existing literature, signalling a need for further exploration and research. This process of recognizing gaps and proposing areas for future investigation is a key aspect of inductive reasoning.
· Empirical Data Collection (Questionnaire): The introduction of a questionnaire for data collection indicates an intention to gather empirical evidence from real-world cases. The questionnaire is designed to collect data on the adoption and impact of IoT technologies directly from practitioners in the field. This empirical data collection is a characteristic of inductive research, where specific observations and instances contribute to the development of broader theories or understandings.
· Building Understanding: Overall, the research aims to build understanding of the specific impact of IoT technologies in the UK travel and tourism industry, especially within the context of London Sightseeing. This emphasis on understanding, exploring, and deriving insights from the available information and empirical data supports the classification of the research as primarily inductive.

While there are elements of deductive reasoning in presenting theoretical frameworks, the overall approach, especially in addressing gaps and proposing a questionnaire for empirical data collection, aligns more closely with an inductive research approach. The research aims to build understanding, identify patterns, and derive insights from existing literature and real-world experiences, which are characteristic features of inductive reasoning.
[bookmark: _Hlk153568585][bookmark: _Hlk152267183]3.5: Methodological stance of the Research and why? 
Mixed methods research is the branch of multiple methods research that integrates the use of quantitative and qualitative data collection techniques and analytical procedures in the same research project. (Saunders, et al., 2019)
This integration allows researchers to gather numerical data (quantitative) and in-depth insights (qualitative), providing a more comprehensive understanding of the research questions.
This approach enables the research to leverage the strengths of both qualitative and quantitative methods, providing a more nuanced and comprehensive exploration of the impacts of IoT adoption and managerial perspectives.
[bookmark: _Hlk153568646]3.6: Stance of the Research Strategy and Design and why? 
Research strategy:
Two philosophical positions are often associated with mixed methods design: pragmatism and critical realism. Critical realism, like pragmatism, has implications for research design that may support the use of mixed methods research. (Saunders, et al., 2019)
Indicating a pragmatic stance, this approach is acknowledging the need for a comprehensive understanding of the research problem. This aligns with the complexity of studying the impact of IoT on UK travel and tourism businesses, where both quantitative data (e.g., adoption rates) and qualitative insights (e.g., challenges faced) are valuable.
It provides a nuanced perspective by capturing both the measurable impacts of IoT adoption and the qualitative managerial perspectives, offering a more holistic view of the subject.
Research design:
Exploratory research
This literature review seeks to find out what actually exists in the academic literature in terms of theory, empirical evidence, and research methods as they pertain to a specific research topic and its related wider subject area. (Adams, et al., 2014)
The inclusion of exploratory review through literature review signifies a pragmatic and empirical stance. It suggests a commitment to understanding the existing knowledge landscape before diving into primary data collection.
Exploratory research helps in identifying gaps, defining key concepts, and refining research questions.
Surveys/Questionnaires
Pragmatic processes play a significant role in survey interviews. These processes have considerable impacts on how respondents interpret questions, the unfolding of survey dialogue, and the conclusions researchers should draw from survey findings. (Conrad, et al., 2013)
The inclusion of surveys and questionnaires aligns with a pragmatic stance, emphasizing the collection of empirical data from a wide range of stakeholders.
Surveys enable the gathering of quantitative data on IoT adoption rates, perceived benefits, and challenges. The structured nature allows for statistical analysis, contributing to the overall accuracy of the research.
[bookmark: _Hlk153568794]3.7: Research Sample and Population
As in this case is not possible to collect and analyse data from every case or group member, term known as census, we will need to select data from a subgroup or sample of all possible cases.
The full set of cases or elements from which a sample is taken is called the population. The researcher may redefine the population as something more manageable. This is often a subset of the population and is called target population. (Saunders, et al., 2019)
· In this context: Population: Entirety of entities, individuals, or elements within the UK travel and tourism industry. This includes all businesses, organizations, and relevant stakeholders involved in this sector.
· Target Population: A more manageable subset, such as decision-makers in London sightseeing businesses.
· Sample: The specific group of participants selected for data collection, representing the target population.

Given the nature of the study, a purposive or judgmental sampling method is suitable.
In judgmental or purposive sampling, the participants are selected by the researcher on the strength of their experience of the phenomenon under study. (Collis & Hussey, 2014)
The targeted respondents are decision-makers, managers, administrative and employees from London Sightseeing Businesses, and UK Travel and Tourism Companies, as they could provide valuable insights into IoT adoption and its impact.
After examining the specific literature and previous studies in the field, the gaps were identified, and the questionnaire was built. The questionnaire was effective distributed electronically via Internet, using a hyperlink and could be accessed from the computer, tablet, or the phone or directly by scanning a QR code into mobile device. The platform used was Microsoft Forms and the questionnaire was sent to a number of 55 targeted respondents identified using LinkedIn, or other different ways and 47 returned a response.

[bookmark: _Hlk153568823]3.8: Data Collection and Data Analysis Tools/Techniques 
To investigate the impact of IoT on UK travel and tourism, particularly in London sightseeing, the research employs a diverse methodology:
· Secondary Data Analysis: Utilizing existing datasets and previous research in tourism, IoT, and related businesses. Supplements primary data with established knowledge and trends.
· Observations: Conducting on-site observations to understand how businesses integrate IoT. Provides firsthand information on practical implementations and challenges. 
· Surveys/Questionnaires: Gathering qualitative and quantitative data from a broad range of stakeholders. Gathers quantitative and qualitative data on the level of IoT adoption, challenges faced, and perceived benefit.
· Data analysis allows for a comprehensive analysis of both quantitative and qualitative data.
· Interpretations will be presented in a clear, concise, and coherent manner using tables, charts, and visualizations to support explanations, findings will be clearly stated and backed up with evidence from the data.
· The researcher will use a combination of statistical analysis and thematic analysis to derive meaningful insights from both quantitative and qualitative data.

[bookmark: _Hlk153568908]3.9: Ethical Consideration of the Research
      Ethical considerations:
· Ethical approval- signed and submitted prior the beginning of research in accordance with university policy. A copy is attached in Appendix 3.
· Participation Information Sheet
· Participant Consent Form- both integrated with the questionnaire which can be accessed at the link: https://forms.office.com/e/82myUYfY7Z
Honesty and Integrity: 
· The research was conducted using honesty and integrity throughout the process, ensuring accurate representation of findings and data.
· All appropriate sources are cited to avoid plagiarism in the literature review and any other sections where external sources are referenced.
Confidentiality: 
· All participant information is kept confidential, with both stored data and all information collected on devices being safeguarded by antivirus software and password protection. Survey participants were provided with the choice to opt for anonymous status or the use of pseudonyms.
Privacy: 
· We respect the privacy of participants and businesses by avoiding intrusive methods during observations or data collection.
Transparent communication:
· Transparent communication is maintained with participants, colleagues, and stakeholders regarding the research's goals, methods, and potential outcomes.
A continuous monitoring and transparent communication in maintaining ethical standards in all aspects of the study is engaged.
[bookmark: _Hlk153568990]3.10: Summary of Chapter 3
This chapter outlines the research methodology, adopting a pragmatic approach to address real-world issues. The mixed methods strategy combines quantitative and qualitative techniques for a comprehensive understanding. The research involves exploring existing knowledge, identifying gaps, and using surveys for data collection. Purposive sampling targets decision-makers in London sightseeing and UK travel businesses. Ethical considerations, including approval, confidentiality, and transparency, are prioritized. The chapter provides a concise overview of the chosen methods and ethical considerations.


[bookmark: _Hlk153569060]Chapter 4: Data Analysis and Discussions
4.1: Introduction 
This chapter is providing a clearer picture of the industry types represented. Combined journey through the exploration of the driving motivations behind the IoT technological evolution, challenges faced during its implementation, the perceived impact of IoT in decision-making processes, resource allocation and strategic-planning as well as key performance indicators and metrics used to assess the success and effectiveness of their IoT implementations provide a concise overview, facilitating a clear understanding for industry professionals, researchers, and enthusiasts about the challenges, and future prospects of IoT adoption in the dynamic landscape of UK Travel and Tourism.
Summary link: https://forms.office.com/Pages/AnalysisPage.aspx?AnalyzerToken=iaDjWM9O9UgiJN42rW3KYI9XomRIp9FO&id=-REPTm4EBUWcuNshUjEeIePR3GeQMwtDvR4_kYgZBptUNlE4RVJSMThWOUpIWUFYVUpNU0w3NjVWWC4u
[bookmark: _Hlk153569265]4.2: Analysis and Discussions of findings 
Q1. Please select the type of organization you represent:
	[image: ]
	London Sightseeing Business
	22

	[image: ]
	UK Travel and Tourism Company (excluding London Sightseeing)
	25


[image: A blue and orange circle with white text
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Fig. 1
As shown in Fig. 1, from 55 questionnaires sent we’ve got a number of 47 answers representing 22 (47%) associated with London Sightseeing Businesses, and 25 answers (53%) associated with UK Travel and Tourism Businesses.

The next question categorised the responses into five levels of familiarity with IoT:
Q2. How familiar are you with Internet of Things technologies?
       [image: ]  Not familiar at all: 11%
[image: ]  Somewhat familiar: 13%
[image: ]  Moderately familiar: 23%
[image: ]  Very familiar: 43%
[image: ]  Extremely familiar: 5%
[image: A colorful pie chart with a black background
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Fig. 2
The majority of respondents fall into the "Very familiar" category, (Fig.2) constituting 43% of the total, suggesting a significant level of knowledge about IoT technologies within the surveyed population.
Combining the percentages of respondents who are "Moderately familiar," "Very familiar," and "Extremely familiar," we see that a substantial 77% of respondents have at least a moderate level of familiarity with IoT technologies. While the percentages for "Not familiar at all" and "Somewhat familiar" are comparatively lower, it's essential to note that a total of 24% of respondents still fall into these categories indicating that there is a portion from surveyed population with limited familiarity of IoT technologies. Having a relatively high percentage of respondents with moderate to high familiarity, there may be opportunities for engaging this audience in discussions, or initiatives related to IoT technologies.
Q3. To what extent has your organization adopted IoT technologies in its operations and services?
[image: ]  Not adopted at all: 2%
[image: ]  Limited adoption in some areas: 26%
[image: ]  Partial adoption across various functions: 47%
[image: ]  Extensive adoption across the organization: 26%
[image: A colorful circle with a black background
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Fig. 3
The majority of respondents fall into the "Partial adoption across various functions" category (Fig.3), representing 47% of the total suggesting that a significant portion of the surveyed organizations has integrated IoT technologies to some extent.
While the percentages for "Not adopted at all" and "Limited adoption in some areas" are relatively lower, it's important to note that a total of 28% of respondents still fall into these categories, indicating that there is a portion of organizations with limited or no adoption of IoT technologies.
Combining the percentages of respondents with "Partial adoption across various functions" and "Extensive adoption across the organization," we see that a substantial 73% of respondents have adopted IoT technologies to some degree.
Combining the percentages of respondents with "Partial adoption across various functions" and "Extensive adoption across the organization," we see that a substantial 73% of respondents have adopted IoT technologies to some degree, indicating that there may be opportunities for further growth and integration of IoT technologies in various functions.              
           Q4. What are the main reasons your organization decided to adopt IoT technologies?
            [image: ]  Improving operational efficiency: 18.35% of responses
            [image: ]  Enhancing customer experience: 31.19% of responses
            [image: ]  Gaining a competitive advantage: 20.18% of responses
            [image: ]  Optimizing resource allocation: 19.26% of responses
            [image: ]  Meeting industry standards and regulation: 11% of responses

[image: A graph of different colored squares]
Fig. 4
As shown in Fig. 4, the highest percentage of respondents identified enhancing customer experience (31.19%) as a primary reason for adopting IoT technologies. This suggests that a significant portion of organizations sees IoT as a valuable tool for improving how customers interact with their products or services.
While a lower percentage than enhancing customer experience, improving operational efficiency (18.35%) is still a notable reason for IoT adoption which may indicate a recognition that IoT technologies can streamline internal processes.
A substantial portion of respondents sees IoT adoption as a means to gain a competitive advantage (20.18%), suggesting that organizations perceive IoT technologies as a strategic investment that can differentiate them from competitors in the market.
Optimizing resource allocation (19.26%) is a significant factor for organizations adopting IoT technologies. This could mean that organizations view IoT as a way to use resources more efficiently and effectively.
While the lowest percentage, meeting industry standards and regulations (11%) is still a notable factor indicating that compliance with standards and regulations plays a role in the decision-making process for a portion of organizations.

           Q5.  How do you perceive the benefits of IoT adoption in your organization? (Rate on a scale of 1 to 5, where 1=Not beneficial and 5=Highly beneficial)

Fig. 5.1

[bookmark: _Hlk152846556]Enhancing customer satisfaction, Fig.5.1: 1(8.5%); 2(2.1%); 3(17%); 4 (12.8%); 5(59.6%) 

Fig. 5.2
Improving data-driven decision making, Fig. 5.2: 1(10.6%); 2(6.4%); 3(17%); 4(19.1%); 5(46.8%) 

Fig 5.3
Reducing operational costs, Fig 5.3: 1(4.3%); 2(8.5%); 3(14.9%); 4(14.9%); 5(57.4%) 

Fig 5.4
Enabling real-time monitoring and control, Fig. 5.4: 1(4.3%); 2(0%); 3(25.5%); 4(17%); 5(53.2%) 

Fig.5.5
Enhancing product/service offerings, Fig.5.5: 1(10.6%); 2(6.4%); 3(19.1%); 4(17%); 5(46.8%).
Enhancing Customer Satisfaction, Fig. 5.1:  59.6% rated it as 5 (Highly beneficial), indicating a strong positive impact on customer satisfaction, suggesting that a significant portion of respondents perceives IoT adoption as having a strong positive impact on customer satisfaction. Additionally, 17% rated it as 3, indicating a moderate level of perceived benefit.
Improving Data-Driven Decision Making, Fig.5.2: 46.8% rated it as 5, showing a significant positive perception of IoT's impact on decision-making processes. Another 19.1% rated it as 4, indicating a significant positive perception of the impact of IoT on decision-making processes.
Reducing Operational Costs, Fig 5.3: The highest percentage of respondents (57.4%) rated the benefit of reducing operational costs as 5 (Highly beneficial). This suggests that a majority of respondents views IoT adoption as a highly effective means of cost reduction. Additionally, 14.9% rated it as 3 and 14.9% rated it as 4.
Real-Time Monitoring and Control, Fig 5.4: 53.2% rated it as 5, indicating a majority sees IoT as highly beneficial for real-time monitoring. A notable 25.5% rated it as 3, indicating a moderate level of perceived benefits. 
Enhancing Product/Service Offerings, Fig. 5.5: Similar to other categories, a significant percentage (46.8%) rated the benefit of enhancing product/service offerings as 5 (Highly beneficial). Additionally, 19.1% rated it as 3, suggesting a moderate level of perceived benefits.
Across all categories, there is a consistent pattern of respondents perceiving IoT adoption as highly beneficial, with the majority assigning a rating of 5.
           Q6. What are the primary challenges, your organization has faced during IoT implementation?
            [image: ]  High implementation costs: 15.18% responses
            [image: ]  Integration with existing systems: 10.12% responses
            [image: ]  Data security and privacy concerns: 25.31% responses
            [image: ]  Lack of skilled personnel: 36.70%
            [image: ]  Interoperability issues: 12.6%
[image: A colorful graph with black background
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Fig. 6
The highest percentage of respondents identified a lack of skilled personnel (36.70%) as the primary challenge during IoT implementation, (Fig. 6) suggesting that finding and retaining qualified individuals with expertise in IoT is a significant obstacle for the surveyed organizations.
A substantial portion of respondents indicated that data security and privacy concerns (25.31%) constitute a significant challenge during IoT implementation, highlighting the importance of addressing security issues to ensure successful adoption.
While not the highest, a notable percentage of respondents identified high implementation costs (15.18) as a challenge. This suggests that financial considerations play a role in hindering the smooth implementation of IoT technologies.
Interoperability issues (12.5%) were identified by a relatively lower percentage of respondents. Nonetheless, this challenge underscores the importance of ensuring that different IoT components and systems can work together.
Integration with existing systems (10.12%) was identified as a challenge by the smallest percentage of respondents. While less prominent, this challenge still indicates a need for careful planning and execution to integrate IoT with current organizational systems.
           Q7. How has IoT adoption influenced your organization's decision-making processes, particularly in resource allocation and strategic planning?

            [image: ]  Significantly influenced: 40%
            [image: ]  Somewhat influenced: 50%
            [image: ]  Minimally influenced: 8%
            [image: ]   Not influenced at all: 2%
[image: A pie chart with a number of different colored circles
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Fig. 7
As shown in Fig. 7, (40%) a significant portion indicated that IoT adoption has had a substantial impact on their organization's decision-making processes suggesting that IoT technologies plays a key role in formulating the strategic plans.
The majority of respondents (50%) reported that IoT adoption has had a moderate impact on decision-making processes still indicating a widespread influence.
A smaller percentage (8%) indicated that IoT adoption has had a minimal impact on decision-making processes. While not the majority, this group suggests that, for some organizations, the influence of IoT on decision-making is limited, and a very small percentage (2%) reported that IoT adoption has not influenced their organization's decision-making processes at all.
           Q8. What key performance indicators (KPI) does your organization use to measure the success and effectiveness of IoT implementation?

            [image: ]  Customer satisfaction metrics: 40%
            [image: ]  Return on investment (ROI): 12%
            [image: ]  Operational efficiency metrics: 31%
            [image: ]  Revenue growth: 16%
[image: A colorful pie chart with white text
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Fig. 8
The highest percentage of respondents (40%) indicated that customer satisfaction metrics are a key performance indicator for measuring the success of IoT implementation (Fig.8) suggesting that organizations place significant importance on how IoT technologies impact the satisfaction of their customers.
Operational efficiency metrics were identified by a substantial percentage (31%) of respondents. This indicates a focus on evaluating how IoT implementation contributes to simplifying the internal processes.
While not the highest, a notable percentage (12%) identified ROI as a key performance indicator. This suggests that financial considerations are important factors in measuring success.
Revenue growth was identified by 16% of respondents as a key performance indicator. This indicates a focus on assessing the financial impact and business growth resulting from IoT implementation.
           Q9. In your opinion, how has IoT adoption impacted customer experience and satisfaction levels in your organization?

            [image: ]  Improve significantly: 42%
            [image: ]  Improve moderately: 44%
            [image: ]  Remain unchanged: 15%
            [image: ]  Declined moderately: 0%
            [image: ]  Declined significantly: 0%
[image: A pie chart with a black background
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Fig. 9

A significant portion of respondents (42%) reported that IoT adoption has had a substantial positive impact on customer experience and satisfaction levels. (Fig. 9)
The majority of respondents (44%) reported a moderate improvement in customer experience and satisfaction levels.
A smaller percentage (15%) reported that customer experience and satisfaction levels have remained unchanged following IoT adoption.
No respondents reported a significant decline in customer experience and satisfaction levels.
A combined 86% of respondents reported either a significant or moderate improvement in customer experience and satisfaction levels following IoT adoption, indicating a positive overall impact.
The absence of reported declines suggests a general consensus that IoT adoption has not led to negative consequences for customer satisfaction.

           Q10. Looking ahead, how do you foresee IoT technologies shaping the future of your organization's operations and services in UK travel and tourism industry?

            [image: ]  High potential for growth and innovation: 60%
            [image: ]  Moderate impact with incremental changes: 27%
            [image: ]  Limited impact with minimal changes: 13%
            [image: ]  No foreseeable impact: 0%
[image: A pie chart with a black background
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Fig. 10
As shown in Fig.10, the majority of respondents (60%) foresee a high potential for growth and innovation resulting from IoT technologies. This suggests a strong belief that IoT will play a significant role in driving advancements and transformative changes in the organization's operations and services within the UK travel and tourism industry.
A notable percentage (27%) anticipates a moderate impact with incremental changes.
A smaller percentage (15%) foresees a limited impact with minimal changes, and no respondents indicated that they foresee no impact from IoT technology.
The dominant expectation is positive, with a significant majority anticipating high potential for growth and innovation through IoT adoption.
A consensus is being suggested by the absence of respondents foreseeing no impact of IoT playing a role in shaping the organisation future.
[bookmark: _Hlk153570310]4.3: Research validation
While global IoT deployment is on the rise, expert opinions on its societal impact vary. Some predict radical changes and job losses, while others foresee incremental developments leveraging existing infrastructure.  Using the multiple linear regression statistical method (Shenkoya, 2020), studied the impact of the IoT on businesses and daily life of the Japanese, German, and Australian people. The study concentrated on these countries due to their early and extensive adoption of IoT, along with advanced capabilities and infrastructure. While arguing the focus on the impact of IoT on the society due to the fewer similar studies as the majority focused on the development framework of the technology, architectures, usage, and its future in the fourth industrial revolution, he is suggesting that a key question remains unanswered: What is the impact of the IoT in the societies in different regions. By raising questions related with the impact of IoT on jobs, R&D, averagely working time and business process in the society he concluded that the IoT indeed has a positive impact on the employment of IoT researchers, R&D funding in the research relating to the IoT, number of businesses that use the IoT and the amount of hours employee work in Japan. In Germany the IoT's impact on the society is equally positive. However, the IoT had the greatest impact on the number of businesses that use IoT enabled tools in their business processes.
The analysis of data collected on the Australian society reveals a positive impact of IoT, with a notable distinction from the Japanese and German cases. In Australia, the IoT's most significant impact was observed in the average number of hours worked by employees, despite positive effects on all variables examined. Conclusionary, despite the positive impacts an efficient deployment of IoT necessitates existing institutional changes and prerequisite infrastructures. Consequently, governments should encourage IoT developments, as its positive impact on social innovation can contribute to improving the living standards of their citizens. (Shenkoya, 2020)
Focusing on the willingness to adopt IoT innovations among Greek accommodations businesses, ( Pappas, et al., 2021) is using a comparison of asymmetric with correlational (regression) analysis identifying four types of decision-making based on the combinations of the cases investigated as follows:
· Rational: Evaluates risks and opportunities in adopting IoT.
· Enthusiast: Embraces competitive benefits from IoT adoption.
· Cautious: Focuses on potential drawbacks of IoT introduction.
· Futurist: Anticipates future needs of the hotel industry regarding IoT adoption.
Each decision-making type impacts the strategic behaviour of accommodation businesses. While the study didn't assess IoT adoption's performance, it suggests that IoT can offer a competitive advantage by enhancing customer experiences and improving operational efficiency. The paper also contributes methodologically by refining the use of fuzzy set qualitative comparative analysis (fsQCA) logics in management studies, specifically in tourism, services, innovation, and business model research.
In their discussion of cultural heritage in Italy, ( Cuomo, et al., 2021) construct a theoretical framework proposing the application of "big social data" in co-designing the tourist experience. The aim is to enhance the value for visitors and facilitate improved decision-making for managers.
The focus of their study is on the utilization of Big Social Data to support the co-design of tourism experiences, specifically emphasizing cultural offerings. They conclude stating that impact of smart tourism technology on travel decision support is significant, particularly in relation to factors such as information quality, source credibility, interactivity, and accessibility.
Highlighting the beneficial perception of IoT for short travel experiences ( Hu, et al., 2023) are comparing data obtained from British and Chinese short-term travellers. Their study aims to compare consumer markets in the UK and China to explore the impact of IoT technologies on individuals' well-being in the context of short-term travel, extending the results for the tourism industry. The study focuses on individual city break tourists in the UK and China who have engaged in short-term travel within the last 12 months prior to study. The choice of the short-term travel context is deliberate, as short-term travellers are more receptive in utilizing technology to meet their specific travel requirements. The research identified critical factors, including task-technology fit, perceived usefulness, and perceived enjoyment, influencing travellers’ subjective well-being. The study analysed data from 1998 short-term travellers in the UK and China, ensuring high reliability and validity and confirmatory factor analysis, affirming the suitability of the data for further analysis. Tourism managers can apply these findings to improve user experiences by focusing on both the practical benefits and enjoyable aspects of IoT offerings. Despite valuable contributions, the study has limitations, such as its focus on a specific industry and the use of data from two countries. Future research could explore broader contexts and include more diverse geographical samples.
Another view of IoT application is provided in the research made by (Brous & Janssen, 2015) who after a rigorous review of literature identified potential benefits and risks of IoT implementation categorised as follows:
· Strategic-Benefits: improved trend analysis, improved citizens empowerment.
Risks: non-compliance with regulations, data privacy, data security.
· Tactical-Benefits: cost reduction, improved planning with regards to management and maintenance.
Risks: interoperability and integration, acceptance, costs, trust related issues.
· Operational-Benefits: improved efficiency, effectiveness, and flexibility of services.
Risks: lack of sufficient knowledge, incorrect data, data managements issues, infrastructure limitations.
While these studies offer valuable insights, there's a consensus on the need for further research to comprehensively understand and address the evolving impact of IoT including in Travel and Tourism industry.
Despite their distinct focuses, the above studies share common themes. They highlight the strategic importance of IoT adoption, particularly in decision-making processes, and recognize its positive influence on various aspects of operations, whether in the business sector or societal context.Top of Form
Combining insights from above studies to compare IoT's impact in specific industries and across diverse regions could result in a more comprehensive understanding of its overall influence filling the gap in the research field and complementing each other.

[bookmark: _Hlk153570423]4.4: Summary of Chapter 4
This chapter provides a comprehensive analysis of the impact of IoT adoption on organizations in the UK travel and tourism industry.
Key drivers for adoption include enhancing customer satisfaction, improving decision-making, and reducing operational costs. Challenges such as a lack of skilled personnel and security concerns are acknowledged. Despite challenges, organizations largely perceive IoT adoption as highly beneficial, focusing on customer satisfaction metrics. The findings highlight the IoT influence on decision-making processes and concludes with a positive outlook, with the majority foreseeing high potential for growth and innovation through IoT technologies.


[bookmark: _Hlk153570520]Chapter 5: Conclusion, Limitation and Recommendations 
5.1: Introduction 
This chapter summarizes key findings on IoT adoption in the UK travel and tourism industry, covering familiarity, adoption levels, challenges, and perceived impacts. It reflects on the research's contributions to management, academia, and scholars, acknowledging study limitations. Practical recommendations for challenges are provided, and potential areas for future research are highlighted.
[bookmark: _Hlk153570580]5.2: Conclusions on each research issues/objectives/proposition (based on the results in Chapter 4)
The analysis reveals a balanced representation of London Sightseeing Businesses (47%) and UK Travel and Tourism Companies (53%) among the respondents, providing a comprehensive perspective on IoT adoption in the UK travel and tourism industry.
The substantial knowledge base (77% of respondents show moderate to high familiarity with IoT technologies) presents promising opportunities for involvement in IoT initiatives.
The positive perceptions (IoT is precepted as highly beneficial across various aspects, with customer satisfaction (59.6%) and reducing operational costs (57.4%), underscore the impactful role of IoT in improving organizational processes.
The lack of skilled personnel (36.70%) followed by data security and privacy concerns (25.31%) and high implementation costs (15.18%) are the most significant challenges during the IoT implementation.
A substantial impact on decision-making processes is reported suggesting that IoT play a crucial role in shaping organizational strategies and resource allocation.
Customer satisfaction metrics (40%) are identified as the primary key performance indicators in this industry as well as a combined 86% of respondents report either a significant or moderate improvement in customer experience following IoT adoption.
The majority (60%) anticipates a high potential for growth and innovation through IoT technologies, signalling a positive expectation for the future of organizations in the UK travel and tourism industry.
[bookmark: _Hlk153570757]5.3: Conclusions on the research problem 
In conclusion, the analysis provides a nuanced understanding of IoT adoption in the industry, highlighting its positive impact, challenges, and the potential for future growth and innovation. The findings offer valuable insights for industry professionals, researchers, and stakeholders navigating the dynamic landscape of IoT in the UK travel and tourism sector.
[bookmark: _Hlk153570844]5.4: Summary of the research findings and outcomes
The research findings reveal a promising landscape for IoT adoption in the UK travel and tourism industry. Moreover, 73% of organizations have adopted IoT to some extent, indicating a positive trend. Overall, the findings highlight a positive perception of IoT's benefits, particularly in customer satisfaction, and a strong belief in its potential for growth and innovation in the future of the industry.
[bookmark: _Hlk153570908]5.5: Original Contribution of the Research (i.e.: management, academia, scholars)
Management
Informed Decision-Making: The research provides with data-driven insights into the motivations, challenges, and outcomes associated with IoT adoption.
Strategic Planning: The findings empower management teams to strategically position their organizations in the dynamic landscape of the travel and tourism industry.
Academia
Research Gap Addressed: The study addresses a potential research gap by focusing on the specific context of the UK travel and tourism sector and serves as a foundational study that can inspire and guide further academic investigations.
Scholars
Contribution to Knowledge: Scholars can benefit from the detailed analysis of the motivations, challenges, and perceived benefits of IoT adoption in the industry and the study identifies area for future research such exploring the long-term impacts of IoT adoption.
[bookmark: _Hlk153570957]5.6: Limitations of the Research 
Sample Size and Representation:
The study’s sample size may not fully represent the entire UK travel and tourism industry.
Self-Reporting Bias:
Participants might provide answers that may not accurately reflect their actual practices and experiences.
The research is capturing an overview of the industry at a specific point in time. This limits the ability to observe changes or trends over an extended period.
Single Geographic Focus:
The study focuses specifically on the UK travel and tourism industry, and the findings might not be directly applicable to other regions or industries.
Temporal Relevance:
Due the rapidly evolving nature of technology, the research's findings might have a limited life. The dynamic landscape of IoT adoption means that certain challenges and opportunities may have evolved since the data collection period.
5.7: Recommendations 
Addressing the lack of skilled personnel can be achieved through strategic initiatives such as training programs, workshops, forming partnerships with educational institutions, or adopting talent acquisition strategies.
To overcome data security and privacy concerns, organizations should prioritize the implementation of robust cybersecurity measures and privacy safeguards. This includes investing in state-of-the-art security technologies, conducting regular security audits, and staying informed about the latest cybersecurity developments to ensure a resilient defence against potential threats.
Mitigating challenges related to high implementation costs involves careful budgeting and exploring cost-effective solutions. Organizations can consider phased implementation approaches, prioritize essential functionalities, and seek out affordable IoT solutions. This strategic financial planning can contribute to the successful integration of IoT technologies without compromising fiscal stability. 
IoT Integration with Existing Systems: Developing a comprehensive integration strategy, considering the compatibility of IoT systems with existing infrastructure.
Overcoming Interoperability Issues are possible trough standardisation of communication protocols and ensuring compatibility between different IoT devices and systems, collaboration with industry partners to establish interoperability standards.
Areas for further/future research:
Global Comparative Analysis: Extend the scope of research to include a global perspective, comparing IoT adoption in the UK travel and tourism industry with other regions.
Sector-Specific Investigations: IoT adoption variances across specific sectors within the travel and tourism industry, such as transportation, accommodation, or attractions. This focused approach can reveal sector-specific challenges and opportunities.
Cybersecurity Implications: To investigate the cybersecurity implications associated with increased IoT adoption.
Policy and Regulation Impact: To investigate the influence of government policies and regulations on IoT adoption.
Collaborative Initiatives: To explore collaborative initiatives and partnerships among organizations in the travel and tourism sector.
[bookmark: _Hlk153571148]5.8: Summary of Chapter 5
This chapter summarizes key insights on IoT adoption in the UK travel and tourism sector. It covers familiarity, adoption, challenges, and perceived impacts. Acknowledging contributions and limitations, the chapter offers practical recommendations and suggests future research areas. A concise guide for industry and academia in navigating the dynamic IoT landscape in UK travel and tourism.
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[bookmark: _Hlk153571470]Terms of Glossary 
IoT- (Internet of Things) it refers to the network of interconnected physical devices (things) that communicate and exchange data with each other.
Inductive reasoning- is a type of logical thinking that involves generalizing based on specific observation.
RFID-Radio Frequency Identification
MIT- Massachusetts Institute of Technology
BI-Business Intelligence: involves the use of software applications to transform raw data into actionable intelligence for decision-making.
ML-Machine Learning: refers to algorithms that enable computers to perform tasks without explicit programming.
AI-Artificial Intelligence: refers to the development of computer systems that can perform tasks that typically require human intelligence.
ZigBee-It is a wireless communication standard used for short-range, low-power digital radios.
Z-Wave- is a wireless communication protocol which enables devices in a smart home to communicate with each other and with a central hub or controller.
ESA-Energy Saving Agent
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Appendix 1
Questionnaire: The Impact of Internet of Things (IoT) on UK Travel and Tourism Businesses:

1. Please select the type of organization you represent:
a. London Sightseeing Business
b. UK Travel and Tourism Company (excluding London Sightseeing)
2. How familiar are you with Internet of Things (IoT) technologies?
a. Not familiar at all
b. Somewhat familiar
c. Moderately familiar
d. Very familiar
e. Extremely familiar
3. To what extent has your organization adopted IoT technologies in its operations and services?
a. Not adopted at all
b. Limited adoption in some areas
c. Partial adoption across various functions
d. Extensive adoption across the organization
4. What are the main reasons your organization decided to adopt IoT technologies? (Select all that apply)
a. Improving operational efficiency
b. Enhancing customer experience
c. Gaining a competitive advantage
d. Optimizing resource allocation
e. Meeting industry standards and regulations
f. Other (please specify)
5. How do you perceive the benefits of IoT adoption in your organization? (Rate on a scale of 1 to 5, where 1 = Not beneficial and 5 = Highly beneficial)
a. Enhancing customer satisfaction
b. Improving data-driven decision-making
c. Reducing operational costs
d. Enabling real-time monitoring and control
e. Enhancing product/service offerings
f. Other (please specify)
6. What are the primary challenges your organization has faced during IoT implementation? (Select all that apply)
a. High implementation costs
b. Integration with existing systems
c. Data security and privacy concerns
d. Lack of skilled personnel
e. Interoperability issues
f. Other (please specify)
7. How has IoT adoption influenced your organization's decision-making processes, particularly in resource allocation and strategic planning?
a. Significantly influenced.
b. Somewhat influenced.
c. Minimally influenced.
d. Not influenced at all
8. What key performance indicators (KPIs) does your organization use to measure the success and effectiveness of IoT implementation?
a. Customer satisfaction metrics
b. Return on investment (ROI)
c. Operational efficiency metrics
d. Revenue growth
e. Other (please specify)
9. In your opinion, how has IoT adoption impacted customer experience and satisfaction levels in your organization?
a. Improved significantly.
b. Improved moderately.
c. Remained unchanged.
d. Declined moderately.
e. Declined significantly.
10. Looking ahead, how do you foresee IoT technologies shaping the future of your organization's operations and services in the UK travel and tourism industry?
a. High potential for growth and innovation
b. Moderate impact with incremental changes
c. Limited impact with minimal changes
d. No foreseeable impact
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Enhancing customer satisfaction

Column1	
1	2	3	4	5	8.5000000000000006E-2	2.1000000000000001E-2	0.17	0.128	0.59599999999999997	


Improving data-driven decision making	
1	2	3	4	5	0.106	6.4000000000000001E-2	0.17	0.191	0.46800000000000003	


Reducing operational costs	
1	2	3	4	5	0.04	0.08	0.2	0.14000000000000001	0.54	


Enabling real-time monitoring and control	
1	2	3	4	5	4	2	28	16	50	


Enhancing product/service offerings 	
1	2	3	4	5	10	8	20	18	44	
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		https://www.vertex42.com/ExcelTemplates/simple-gantt-chart.html

		About This Template

		This template provides a simple way to create a Gantt chart to help visualise and track your project. Simply enter your tasks and start and end dates - no formulae required. The bars in the Gantt chart represent the duration of the task and are displayed using conditional formatting. Insert new tasks by inserting new rows.

		Guide for Screen Readers

		There are 2 worksheets in this workbook. 

TimeSheet
About

The instructions for each worksheet are in the A column starting in cell A1 of each worksheet. They are written with hidden text. Each step guides you through the information in that row. Each subsequent step continues in cell A2, A3, and so on, unless otherwise explicitly directed. For example, instruction text might say "continue to cell A6" for the next step. 

This hidden text will not print.

To remove these instructions from the worksheet, simply delete column A.

		Additional Help

		Click on the link below to visit vertex42.com and learn more about how to use this template, such as how to calculate days and work days, create task dependencies, change the colours of the bars, add a scroll bar to make it easier to change the display week, extend the date range displayed in the chart, etc.

		How to Use the Simple Gantt Chart

		More Project Management Templates

		Visit Vertex42.com to download other project management templates, including different types of project schedules, Gantt charts, tasks lists, etc.

		Project Management Templates

		About Vertex42

		Vertex42.com provides over 300 professionally designed spreadsheet templates for business, home, and education - most of which are free to download. Their collection includes a variety of calendars, planners, and schedules as well as personal finance spreadsheets for budgeting, debt reduction, and loan amortisation.

		Businesses will find invoices, time sheets, inventory trackers, financial statements, and project planning templates. Teachers and students will find resources such as class schedules, grade books, and attendance sheets. Organise your family life with meal planners, checklists, and exercise logs. Each template is thoroughly researched, refined, and improved over time through feedback from thousands of users.
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APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A
researcher may not be covered by the University’s insurance if ethical approval has not been obtained
prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken
on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and
society, and the use of this stock of knowledge to devise new applications”. As such this covers activities
undertaken by members of staff, postgraduate research students, and both taught postgraduate and
undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing
within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see
Checklist for details of process for different categories of application.

SECTION A: About You (Principal Researcher)

1 Full Name: Lucian-Ghita Pop
2 Tick all boxes that apply: Member of staff: gﬁz‘?vr.ary fssearch
UndorgraduatoSudont | @ | Laiirosedae | g [Pocondiae

3 Institute/Academic

Discipline/Centre: ACADEMIC DISCIPLINE OF BA (Hons) BUSINESS

MANAGEMENT INSTITUTE OF INNER-CITY LEARNING (IICL)

4 Campus: LONDON

5 E-mail address:

2023565@student.uwtsd.ac.uk
6 Contact Telephone Number: 07532127529

For students:
7 Student Number: 2023565
8 Programme of Study: BA (Hons) Business Management

9 Director of Studies/Supervisor: Md Sadeque Iman Shaikh %
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SECTION B: Approval for Research Activity

PG2/E1

FORM

1

Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate
approval process for different levels of research by different

categories of individual)

YES

NO

Date

If Yes, please indicate source of
approval (and date where known):
Approval in principle must be
obtained from the relevant source
prior to seeking ethical approval

Research Degrees Committee

Institute Research Committee

[m]

Other (write in)
By the Supervisor

SECTION C: Internal and External Ethical Guidance Materials

Please list the core ethical guidance documents that have been referred to during the completion of

this form (including any discipline-specific codes of research ethics, location-specific codes of
research ethics, and also any specific ethical guidance relating to the proposed methodology).

Please tick to confirm that your research proposal adheres to these codes and guidelines. You may

add rows to this table if needed.

1 UWTSD Research Ethics & Integrity Code of Practice X
2 UWTSD Research Data Management Policy X
3 [List any other relevant documents here] m)

SECTION D: External Collaborative Research Activity
If there are external collaborators, then you should gain consent from the contact persons to share their
personal data with the university. If there are no external collaborators, then leave this section blank and
continue to section E.

1 Institution
2 Contact person name
3 Contact person e-mail address
4 Is your research externally funded? YES [m] NO X
5 Are you in receipt of a KESS scholarship? YES O NO X
6 | Are you specifically employed to Voluntary YES O NO xd
7 undertake this research in either a Emploved
paid or voluntary capacity? mploye YES m| NO X
8 Is the research being undertaken If YES, then the
within an existing UWTSD Athrofa, permission question YES o NO =
Professional Learning Partnership below does not need
(APLP)? to be answered.
9 Has permission to undertake the (If YES attach copy)
research has been provided by the | If NO the application YES (] NO X
partner organisation? cannot continue
Where research activity is carried out in collaboration with an external organisation
10 | Does this organisation have its own ethics approval system? YES (m] NO X
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If yes, please attach a copy of any final approval (or interim approval) from the organisation (this
may be a copy of an email if appropriate).

ity of Wales PG2/E1 FORM

SECTION E: Details of Research Activity

The impact of the Internet of Things on UK Travel and Tourism

1 Indicative title: Businesses. An Examination of London Sightseeing and UK Tourism
from a Management Perspective

2 Proposed start date: 30 August 2023 Proposed end date: 25 October 2023

Introduction to the Research (maximum 300 words per section)

Ensure that you write for a Non-Specialist Audience when outlining your response to the
points below:

Purpose of Research Activity.
Proposed Research Questions.

Aims of Research Activity.
Objectives of Research Activity.
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain

What the research activity will add to the body of knowledge
How it addresses an area of importance.

Purpose of Research Activity

The purpose of the research titled is to investigate and analyse the effects of the Internet of Things (loT), level
3 of adoption by travel and tourism businesses in the United Kingdom, with a specific focus on London
sightseeing and the broader UK tourism industry.

(this box should expand as you type)
Research Question

Are structured to find out: 1. What are the key challenges and barriers faced by management in London
sightseeing and UK tourism businesses when integrating loT technologies into their operations, and how do
these challenges impact the adoption rates of 0T in the industry?

2. Based on the examination of loT implementation in UK travel and tourism businesses, what strategies have
proven to be effective in overcoming the identified challenges, and how can these strategies be tailored to
various businesses within the sector to ensure sustainable and successful loT integration?

4 3. In the context of the impact of loT on UK travel and tourism, what specific recommendations can be made to
businesses in terms of loT technology selection, implementation processes, and ongoing management to
optimize their operations and enhance customer experiences, ultimately contributing to the industry's growth
and competitiveness?

(this box should expand as you type)
Aims of Research Activity

5 The aim of the research is to find out how Internet of Things is implemented in UK Businesses from Travel and
Tourism and what strategies can be used to a better implementation.

(this box should expand as you type)
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Objectives of Research Activity

* To investigate the adoption and implementation of loT technologies in UK travel and tourism
businesses.

* To identify the challenges and barriers faced by management in integrating loT technologies
into their business models.

* To provide recommendations and strategies for businesses to leverage loT effectively and
sustainability.

(this box should expand as you type)

Proposed methods (maximum 600 words)

Provide a brief summary of all the methods that may be used in the research activity, making it clear
what specific techniques may be used. If methods other than those listed in this section are deemed
appropriate later, additional ethical approval for those methods will be needed. You do not need to
justify the methods here but should instead describe how you intend to collect the data necessary for|
you to complete your project.

Mixed qualitative and quantitative research methods, within a single study to capture both the
measurable impacts of loT adoption and the nuanced managerial perspectives. Qualitative research
used to test a theoretical proposition or propositions, followed by further quantitative or qualitative
research to develop a richer theoretical understanding. Existing literature also is going to be used to
provide direction for the research.

(this box should expand as you type)

Location of research activity
Identify all locations where research activity will take place.

The questionnaire will be sent effectively to decision makers, managers, stakeholders and
administration employees, from companies based in London involved in London Sightseeing and
Travel and Tourism industry.

(this box should expand as you type)

Research activity outside of the UK

If research activity will take place overseas, you are responsible for ensuring that local ethical
considerations are complied with and that the relevant permissions are sought. Specify any local
guidelines (e.g. from local professional associations/learned societies/universities) that exist and
whether these involve any ethical stipulations beyond those usual in the UK (provide details of any
licenses or permissions required). Also specify whether there are any specific ethical issues raised
by the local context in which the research activity is taking place, for example, particular cultural
and/or legal sensitivities or vulnerabilities of participants. If you live in the country where you will do
the research then please state this.

N/A

10

Use of documentation not in the public domain: Are any documents NOT NO x
publicly available? S 5

"

If Yes, please provide details here of how you will gain access to specific documentation that is not
in the public domain and that this is in accordance with the current data protection law of the
country in question and that of England and Wales.

(this box should expand as you type)
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Does your research relate to one or more of the seven aims of the Well-being
of Future Generations (Wales) Act 20152 YES NO

12 | A prosperous Wales

13 | Aresilient Wales

14 | A healthier Wales

15 | A more equal Wales

16 | A Wales of cohesive communities

17 | A Wales of vibrant culture and thriving Welsh language

Oo|jo|o|jojo|jo|o
MK NKKMXKX

18 | A globally responsible Wales

19 | If YES to any of the above, please give details:

(this box should expand

SECTION F: Scope of Research Activity

Will the research activity include: YES NO
1 Use of a questionnaire or similar research instrument? X o
2 Use of interviews? X a
3 Use of focus groups? X o
4 Use of participant diaries? (m) x
5 Use of video or audio recording? (m) x
6 Use of computer-generated log files? (m) x
7 Participant observation with their knowledge? X o
8 Participant observation without their knowledge? (m) x
9 Access to personal or confidential information without the participants’ specific o =

consent?
10 Administration of any questions, test stimuli, presentation that may be o =

experienced as physically, ly or emotionally harmful / offensive?
11 | Performance of any acts which may cause embarrassment or affect self-esteem? (m) x
12 | Investigation of participants involved in illegal activities? (m) x
13 | Use of procedures that involve deception? (m) x
14 | Administration of any substance, agent or placebo? O X
15 | Working with live vertebrate animals? (m) x
16 | Procedures that may have a negative impact on the environment? (m) x
17 Other primary data collection methods. Please indicate the type of data collection

method(s) below. O =

Details of any other primary data collection method

2021 5 PG2 Ethical Approval Form
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(this box should expand as you type)
If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the
following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been
obtained.

SECTION G: Intended Participants

If there are no participants then do not complete this section, but go directly to section H.

Who are the intended participants:
YES

=z
o

Students or staff at the University?

Adults (over the age of 18 and competent to give consent)?

Vulnerable adults?

Children and Young People under the age of 18? (Consent from Parent, Carer or
Guardian will be required)

Prisoners?

Young offenders?

Those who could be considered to have a particularly dependent relationship with
the investigator or a gatekeeper?

People engaged in illegal activities?

Others. Please indicate the participants below, and specifically any group who
9 | may be unable to give consent.

ol ~w|lo|lo|s|w| |
Oo|o|o|o0|0|x|O
MK KXK K OKX

Details of any other participant groups: O X

(this box should expand as you type)

Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and
how will they be recruited?

How many participants are
10 | expected?

0x should expand as yo

Stakeholders, decision makers from London Sightseeing and UK

y - ®
11 [iioliliclpaticeanEles Travel and Tourism companies.

12 How will you identify the By position held in company.
participants?

ox should expand

Information for participants:

YES NO N/A
July 2021 6 PG2 Ethical Approval Form
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13 Will you describe the main research procedures to participants in = O o
advance, so that they are informed about what to expect?

14 | Will you tell participants that their participation is voluntary? X (m] o

15 | Will you obtain written consent for participation? X (m] o

16 Will you explain to participants that refusal to participate in the o O =
research will not affect their treatment or education (if relevant)?

17 If the research is observational, will you ask participants for their o O =
consent to being observed?

18 Will you tell participants that they may withdraw from the research at = O o
any time and for any reason?

19 With questionnaires, will you give participants the option of omitting = O o
questions they do not want to answer?

20 Will you tell participants that their data will be treated with full = O o
confidentiality and that, if published, it will not be identifiable as theirs?

21 Will you debrief participants at the end of their participation, in a way = O o
appropriate to the type of research undertaken?

22 | If NO to any of above questions, please give an explanation
Information for participants: YES NO N/A

24 | Will participants be paid? o X o

25 | Is specialist electrical or other equipment to be used with participants? o X o

26 Are there any financial or other interests to the investigator or o x o
University arising from this study?

27 Will the research activity involve deliberately misleading participants in o x o
any way, or the partial or full concealment of the specific study aims?

28 | If YES to any question, please provide full details

The participants will be informed about the research and will be answered to any questions they
may have related to the research.

SECTION H: Anticipated Risks

Outline any anticipated risks that may adversely affect any of the participants, the
researchers and/or the University, and the steps that will be taken to address them.

If you have completed a full risk assessment (for example as required by a laboratory, or external
research collaborator) you may append that to this form.

Yes a
No X

Full risk assessment completed and appended?

Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm,
transfer of personal data, sensitive organisational information

Risk to participants: How you will mitigate the risk to participants:

No risks

July 2021

7 PG2 Ethical Approval Form
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N

If research actlvﬁy may include sensitive, embarrasslng or upsetting toplcs (e exual activity,
drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give
3 details of the procedures to deal with these issues, including any support/advice (e.g. helpline
numbers) to be offered to participants. Note that where applicable, consent procedures should
make it clear that if something potentially or actually illegal is discovered in the course of a project,
it may need to be disclosed to the proper authorities

N/A

0x should expand as y¢

isks to the investigator -~
4 | For example: personal health & safety, physical harm, emotional distress, risk of accusation of
harm/impropriety, conflict of interest

Risk to the investigator: How you will mitigate the risk to the investigator:

N/A

expal

9 For example: adverse publicity, financial loss, data protection
Risk to the University: How you will mitigate the risk to the University:
N/A

ox should ex;

0x should expas

6 Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

Risk to the environment: How you will mitigate the risk to environment:
N/A

ox should expand as y.

0x should expand as yc

Disclosure and Barring Service

If the research activity involves children or vulnerable adults, a Disclosure
and Barring Service (DBS) certificate must be obtained before any YES NO N/A
contact with such participants.

7 | Does your research require you to hold a current DBS Certificate? m) (m] X

If YES, please give the certificate number. If the certificate number is not
8 | available please write “Pending”; in this case any ethical approval will be
subject to providing the appropriate certificate number.

SECTION I: Feedback, Consent and Confidentiality

1 Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when?

The Questionnaires will be sent online or on paper support.

box should expa

2 Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is
involved in participating. Describe the arrangements for participants to provide full consent before
data collection begins. If gaining consent in this way is inappropriate, explain how consent will be
obtained and recorded in accordance with prevailing data protection legislation.

July 2021 8 PG2 Ethical Approval Form
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as yo

Con idential |tyIAnonym|ty
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If
anonymity is not being offered, explain why this is the case.

C fidentiality will be strictly kept. Anonymity Will be offered.

as yo

SECTION J: Data Protection and Storage

Does the research activity involve personal data (as defined by the General
Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 YES NO
“DPA")?

“Personal data” means any information relating to an identified or identifiable
natural person (‘data subject)). An identifiable natural person is one who can
be identified, directly or indirectly, in particular by reference to an identifier

1 | such as a name, an identification number, location data, an online identifier or a X
to one or more factors specific to the physical, physiological, genetic, mental,
economic, ¢l | or social identity of that natural person. Any video or audio
recordings of participants is considered to be personal data.
If YES, provide a description of the data and explain why this data needs to be collected:
2
(this box should expand as yo
Does it involve special category data (as defined by the GDPR)? YES NO
“Special category data” means sensitive personal data consisting of information as
to the data subjects’—
(a) racial or ethnic origin,
(b) political opinions,
(c) religious beliefs or other beliefs of a similar nature,
3 | (d) membership of a trade union (within the meaning of the Trade Union and Labour o X
Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(9) genetics,
(h) biometric data (as used for ID purposes),
If YES, provide a description of the special category data and explain why this data needs to be
collected:
4
as yo!
Will data from the research activity (collected data, drafts of the thesis, or | YES NO
materials for publication) be stored in any of the following ways?
5 | Manual files (i.e. in paper form)? O X
6 | University computers? o X
7 | Private company computers? O X
8 | Home or other personal computers? o X
9 | Laptop computers/ CDs/ Portable disk-drives/ memory sticks? X o

July 2021 9 PG2 Ethical Approval Form
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“Cloud” storage or websites?| a X

Other: (Specify) Data will be stored in personal computer during a short period
of time when the research is taking place, and then destroyed. The PC is

11 | secure and running an antivirus program, and locked with fingerprint and X (m)
password not shared with anybody.
For all stored data, explain the measures in place to ensure the security of the data collected, data
12 | confidentiality, including details of backup procedures, password protection, encryption,
anonymisation and pseudonymisation:
Data will be stored in a secure PC with only the researcher access, which is running an antivirus and is
updated to date and only programs which use data encryption will be used for online correspondence. E.g.
WhatsApp)
Data Protection
Will the research activity involve any of the following activities: YES NO
13 | Electronic transfer of data in any form? o X
14 Sharing of data with others at the University outside of the immediate research o x
team?
15 | Sharing of data with other organisations? o X
16 | Export of data outside the UK or importing of data from outside the UK? o X
17 | Use of personal addresses, postcodes, faxes, emails or telephone numbers? O X
18 | Publication of data that might allow identification of individuals? o X
19 | Use of data management system? o X
20 | Data archiving? o X
If YES to any question, please provide full details, explaining how this will be conducted in
21 | accordance with the GDPR and Data Protection Act (2018) (and any international equivalents,
where appropriate):
Secure with encryption transfer sources will be used.
22
The researcher
( box sh expand as y )
23 | List who will have control of, and act as custodian(s) for, data generated by the research activity:
The researcher
( box sh pand as y )
Give details of data storage arrangements, including security measures in place to protect the data,
24 | where data will be stored, how long for, and in what form. Will data be archived — if so how and if

not why.

During the research for a short period of time, the data will be stored in the computer where only
researcher have access and destroyed after.

uly 2021 10 PG2 Ethical Approval Form
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25

Please indicate if your data will be stored in the UWTSD Research Data Repository (see
https://researchdata.uwtsd.ac.uk/ ). If so please explain. (Most relevant to academic staff)

N/A

(this box should expand as you type)

26

Confirm that you have read the UWTSD guidance on data management (see
https://www.uwtsd.ac.uk/library/research-data-management/)

YES =

27

Confirm that you are aware that you need to keep all data until after your
research has completed or the end of your funding

YES =

July 2021 " PG2 Ethical Approval Form
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SECTION K: Declaration

The information which | have provided is correct and complete to the best of my knowledge. | have
attempted to identify any risks and issues related to the research activity and acknowledge my
obligations and the rights of the participants.

In submitting this application | hereby confirm that | undertake to ensure that the above named
research activity will meet the University’s Research Ethics and Integrity Code of Practice which is
published on the website: https://www.uwtsd.ac.uk/research/research-ethics/

Date:
1 | Signature of applicant: M{\( 14 October 2023
Lucian Pop
For STUDENT Submissions:
Director of . Date:
2 | Studies/Supervisor: Md. Sadeque Iman Shaikh 14 October 2023
3 | Signature: R
For STAFF Submissions:
4 Academic Director/ Assistant
Dean:
5 Signature:

Checklist: Please complete the checklist below to ensure that you have completed the form according to the
guidelines and attached any required documentation:

| have read the guidance notes supplied before completing the form.

| have completed ALL RELEVANT sections of the form in full.

| confirm that the research activity has received approval in principle

KIRIKIK

| have attached a copy of final/interim approval from external organisation (where appropriate)

I have attached a full risk assessment (where appropriate) ONLY TICK IF YOU HAVE
ATTACHED A FULL RISK ASSESSMENT

X

| understand that it is my responsibility to ensure that the above-named research activity will meet
the University’s Research Ethics and Integrity Code of Practice.

| understand that before commencing data collection all documents aimed at respondents
X | (including information sheets, consent forms, questionnaires, interview schedules etc.) must be
confirmed by the DoS/Supervisor, module tutor or Academic Director.

RESEARCH STUDENTS AND STAFF ONLY

All communications relating to this application during its processing must be in writing and emailed to
paresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.

You will be informed of the outcome of your claim by email; therefore, it is important that you check your
University and personal email accounts regularly.

STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form
(and receive the outcome) via systems explained to you by the supervisor/module leader.

July 2021 12 PG2 Ethical Approval Form
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