INTRODUCTION
Digital Entrepreneurship is a process that aims to improve an entity by triggering significant changes to its properties through combinations of information, computing, communication, and connectivity technologies (Vial, 2019). There are many areas of businesses that are impacted, including the development of appropriate measurements and targets, the procurement of digital resources, and the design of digital growth plans (Verhoef et al., 2019).
The digital revolution presents entrepreneurs with an opportunity to advance to the next stage of growth. According to Satalkina and Steiner (2020), digital technology, data, and analytics can serve as catalysts for digital transformation, thereby bolstering the significance of this ongoing revolution. Although digital entrepreneurship is commonly perceived as a recent phenomenon, it has been in existence since the early 1990s. Numerous countries, particularly those within the European Union, acknowledge digital entrepreneurship as a fundamental driver of innovation, job creation, and economic progress. As Ungureanu et al. (2021) suggest, digital technology can function as a propellant for this revolution and the digital innovations that are currently unfolding in real-time.
Industrial Revolution 5.0 signifies the collaborative efforts of both human labour and machines in enhancing industrial production efficiency. The manufacturing sector is witnessing a surge in productivity owing to the integration of the human workforce and versatile robots. Majumdar, Garg, and Jainism (2021) assert that executives in manufacturing companies are required to optimize production lines, achieve key performance indicators (KPIs), and ensure smooth operations. Consequently, the future of Industry 5.0 lies in the utilization of industrial robots and robot manufacturing. The advancement of artificial intelligence and cognitive computing technologies is expediting global production, thereby enhancing business efficiency (Chen et al., 2020).
1.1 Problem Statement
The objective of this study is to employ quantitative data analysis to ascertain the correlation between digital entrepreneurship and digital radical innovation while considering the mediating role of the IIOT 5.0 Industry. This correlation is expected to contribute to the sustainability of the economy and the overall well-being of society. Furthermore, this study explores the comparison between the healthcare sector's Industrial Revolution and various aspects of Industry 5.0. Additionally, it delves into the creation and feasibility of applications for Industry 5.0, including cloud manufacturing, supply chains, digital healthcare devices, and manufacturing production. The study also examines the key technologies of Industry 5.0, such as big data analytics, the Internet of Things, collaborative robotics, blockchain, digital twins, and future 6G networks. Moreover, the challenges associated with the implementation of these technologies in the healthcare sector are addressed. Finally, the research outlines the future trajectory required to realize the full potential of Industry 5.0
1.2 Research Objectives
The research objectives of this study are grounded in the identified research gap in the existing literature. The objectives are formulated to achieve the overarching research aim, which is to investigate the relationships between digital radical innovation, digital entrepreneurship, and the sustainable development of the economy. Specifically, the objectives are as follows:
 (1) to identify the relationship between digital radical innovation and digital entrepreneurship,
 (2) to examine the relationship between digital entrepreneurship and the Internet of Things industry (IIOT), (3) to investigate how the Internet of Things Industry mediates the relationship between digital entrepreneurship and digital radical innovation, and 
(4) to identify the relationship between digital entrepreneurship and the sustainable development of the economy.
1.3 Research Questions
Based on the research objectives, the study poses the following research questions: 
(1) What is the nature of the relationship between digital radical innovation and digital entrepreneurship? (2) What is the relationship between digital entrepreneurship and the Internet of Things industry (IIOT)? (3) How does the Internet of Things Industry mediate the relationship between digital entrepreneurship and digital radical innovation? 
(4) What is the relationship between digital entrepreneurship and the sustainable development of the economy?

1.4 Significance of the study

In order to achieve desired outcomes in healthcare, it is imperative to bring about behavioural changes among stakeholders (Couturier, J., et al., 2012). The Internet of Things (IoT) has emerged as a crucial facilitator for the development and implementation of distributed healthcare applications, which have the potential to not only reduce healthcare expenditures but also enhance overall health outcomes (Couturier, J., et al., 2012). While general-purpose smart devices like smartphones and PDAs have found extensive use in healthcare applications, the IoT primarily relies on medical, diagnostic, and imaging sensor devices equipped with wireless technologies (Islam, S.M.R et al., 2015; Yeole, A.S., Kalbande, D., 2016). A patient-centric integrated healthcare system, such as a physical activity monitoring system, has been designed to enable real-time health monitoring of patients by collecting essential healthcare data through wearable IoT sensors. These sensors are connected to the aforementioned systems via the Internet, allowing for guidance on preventive care, increased health awareness, and self-monitoring (Shepard DS, Masuda, Y, 2020; Nedungadi P., Jayakumar A., and Raman R, 2022).
1.5 Contribution to Research

This research aims to contribute to the growth and success of the healthcare industry in the UK, which has recently experienced a revival. In the highly competitive global market, businesses that do not adapt and incorporate technological innovation into their operations will struggle to survive. Therefore, this research seeks to provide digital entrepreneurs with a foundation for success by exploring the incorporation of technological innovation into their enterprises.

The term "Internet of Things industry" refers to the utilization and expansion of the Internet of Things (IoT) 5.0 across various sectors and applications. The IoT, with its focus on machine-to-machine connectivity, big data, and machine learning, enables businesses and industries to enhance operational efficiency and reliability. This sector encompasses commercial applications such as Robotics, medical technology, and software-defined manufacturing processes, which have the potential to drive business innovation and influence entrepreneurial behavior. The findings of this study will assist managers and small- and medium-sized business owners in planning future projects and inspiring them to be more inventive.
This study will be the first of its kind to utilize the IoT sector as a bridge between digital entrepreneurs and radical inventions, thereby benefiting businesses and the economy. The research employs a quantitative technique to interview digital entrepreneurs about how the adoption of radical digital innovations in their firms enhances productivity and growth. The data for this study will be collected from the UK healthcare sector.
Furthermore, this study will explore how the use of digital technology in healthcare can benefit hospitals, patients, and the overall economy of the nation.

2.0 Literature Review 
2. 1 Digital entrepreneurship
[bookmark: _Hlk147526049]Digital entrepreneurship refers to the process of creating digital value through the use of various socio-technical digital enablers to promote efficient digital information capture, processing, dissemination, and consumption. This term encompasses a range of endeavors, including start-up businesses and digital self-employment. Davidson and Vaast (2010) have expanded this definition to include the use of enablers to facilitate the process of starting a new business, from idea generation and opportunity recognition to intellectual property protection, production, marketing, and distribution.
Enablers such as social media, open-source software and hardware, crowdsourcing, crowdfunding, e-trust and online reputation assessment, 3D printing, digital imaging, and big data technologies have significantly lowered the barriers between invention and the establishment of a new company (Steininger 2019). Entrepreneurs are individuals who identify opportunities to add value for their businesses, stakeholders, and society at large and take action to control other people and the conditions of the workplace (Greenberg et al. 2013). This concept emphasizes the crossroads of entrepreneurship and states that entrepreneurs are a combination of initiative, ingenuity, and risk-taking (Chen 2007).
The theoretical underpinnings of digital entrepreneurship presented by Gupta et al. (2004) are consistent with this view. Entrepreneurial leaders foster innovation and opportunity identification in small businesses by creating a vision, anticipating and visualizing change, and remaining flexible (Bagheri 2017; Renko et al. 2015; Cogliser and Brigham 2004). In today's dynamic and unstable business environment, digital technologies can help to quicken the pace of change (Ghezzi and Cavallo 2020) and increase value creation and the exploitation of innovative business ideas (Spender et al. 2017). As a result, companies are changing the way they define and approach entrepreneurship in the digital age.
2.2 Digital Innovation
The concept of "digital innovation" and its unique characteristics have been the subject of academic inquiry. The nature of innovation is being transformed by three key aspects of digital technology. Firstly, digital devices can store, modify, transmit, and track information of any content once it is converted into digital form (Yoo et al., 2010). Secondly, digital solutions are susceptible to changes due to communication with other systems after deployment, as digital information can be altered through reprogramming (Kallinikos et al., 2013). Thirdly, digital technologies are inherently self-referential and must be created before they can exist (de Reuver et al., 2018; Yoo et al., 2010). In essence, digital technology is the outcome of digital innovation and serves as the foundation for further digital innovation. It is characterized by high scalability and low barriers to entry, which encourage broad participation and democratized invention (Yoo et al., 2010).
Yoo et al. (2010), ström et al. (2022), Richter et al. (2015), and Soluk and Kammerlander 2021) have all identified new opportunities provided by digital innovation for businesses to increase the value created for their clients through novel products and services, create new business models, and improve their long-term success. According to Ardito and Capolupo (2023), entrepreneurial organisations might use digital search to discover fresh chances for innovation and how this may affect their performance. According to Rubio-Andrés et al. 2022, innovation can assist entrepreneurial businesses in generating shared value, which promotes sustainable growth and results in long-term success.
2.3 Internet of Things Industry 5.0 
Gubbi et al. (2013) identified three key characteristics that distinguish the Internet of Things (IoT): context, ubiquity, and optimization. The IoT has significantly expanded the realm of possibilities for research on performance. For instance, regulations can be implemented to enable automatic control of vehicles in road traffic, resulting in constant speeds and intervals, thereby enhancing fuel efficiency and minimizing environmental impact (Witkowski, 2017).
The IoT offers a multimodal perspective that supports various industries, including the public sector, private sector, healthcare, transportation, and the environment. Researchers have provided diverse explanations of the IoT, covering a wide range of topics and aspects. An IoT system comprises a vast network of interconnected devices and sensors.
The emergence of artificial intelligence, cloud computing, big data, blockchain, the pervasive IoT, and networked applications has given rise to a new generation of digital entrepreneurs. These innovators are actively involved in the development and promotion of content and digital asset creation, as well as the necessary middleware to generate and deliver value across different fields and sectors such as science, education, health, aviation, energy, and manufacturing. Furthermore, they are introducing groundbreaking advancements in virtual/augmented reality, gaming, media, and publishing to the market (Elia et al., 2021).
2.4 Sustainability of Economy
The relevance of digital entrepreneurship in helping companies achieve their business goals is evident. Organizational leaders and managers who possess digital business skills contribute to the success of their companies by enhancing employee productivity and overall company performance. In the field of science, digital entrepreneurship has emerged as a crucial aspect of business. According to Esmer (2016), in order to thrive in the current economic landscape, business managers must possess more than just traditional business skills.

In summary, managers require a combination of business, technical, and entrepreneurial skills to effectively implement organizational development and sustainability goals and strategies. Competitive managers must possess both entrepreneurial and digital skills to foster innovation, take calculated risks, seize opportunities, and ultimately achieve success (Javaid M, et al., 2020).
2.5 Smart hospitals as future for industry 5.0
The use of the Industrial Internet of Things (IIOT) in the medical industry to connect medical devices and share health information online is widespread. Various sensor based IIOT applications with distinct characteristics have been introduced in the medical field. Examples include the Internet of Medical Things, the Internet of Wearable Things, the Cognitive Internet of Medical Things, the Internet of Connected Things, and the Mobile Health Internet of Things, which will be implemented in IIOT 5.0 (Istepanian R.S.H., Hu S., Philip N.Y., Sungoor, A, 2021). This integration is made possible by connecting devices to existing communication networks, enabling functions such as sensing, actuation, and transmission through electromagnetic radiation (P. K. D. Pramanik, 2020). These IoT versions facilitate connected healthcare, allowing for the integration of smart medical devices and comprehensive remote exchange of health data. For instance, smart devices are revolutionizing traditional medical concepts by enabling remote monitoring.
2.6 Schumpeter's theory of innovation and entrepreneurship 
Schumpeter's seminal contribution to the field of economics lies in his conceptualization of innovation and entrepreneurship as crucial drivers of economic growth. HANUSH, H. and PYKA, A. (2007) assert that Schumpeter recognized the significance of entrepreneurship, which he referred to as "new combinations," and innovation, also termed "new combinations," in fostering economic development. These themes are extensively discussed in Schumpeter's works. However, it is important to note that Schumpeter's understanding of innovation evolved over time. His earlier perspectives, as elucidated in his publication The Theory of Economic Development (1912), laid the foundation for his subsequent research. In this regard, Schumpeterian theory is employed in this study to underpin the research objective and research question, as it posits that digital entrepreneurship and digital innovation are instrumental in achieving economic and well-being sustainability.
3.0 Hypothesis development and theory testing
In recent years, the innovative business models of digital entrepreneurs have made significant contributions on a global scale. Companies such as Google, Facebook, Microsoft, and Apple have not only revolutionized the way business is conducted, but they have also had a profound impact on interpersonal connections in everyday life. This has resulted in a world that has undergone a digital transformation, where the utilization of artificial intelligence has the potential to enhance decision-making processes and broaden our perspectives by altering our perception of the world (Kraus et al., 2019).
According to Greenberg et al. (2011), entrepreneurial leaders possess the ability to identify opportunities that create value for their organizations, stakeholders, and society as a whole. These leaders take the initiative to respond to others and adapt to the circumstances of their work environment, thereby making a significant impact. The first hypothesis is based on the following statements: 
H1: There exists a positive correlation between digital innovation and digital entrepreneurship.

The Fifth Industrial Revolution is characterized by increased data sharing and automation. It is imperative to integrate the Industrial Internet of Things (IIoT), 5G technology, artificial intelligence (AI), big data analytics, blockchain, and other technological advancements in order to develop new manufacturing technologies and services (Arnold et al., 2016; Cockburn, D. 1996; Leone et al., 2020; Chen et al., 2022). The concept of the Industrial Internet of Things (IIoT) is an extension of the Internet of Things, specifically in relation to the digitalization of production (Boyes et al., 2018; Kiel et al., 2017; Rymaszewska et al., 2017). Industry 5.0, due to its advanced level of maturity, has proven to be a successful process as it supersedes previous advancements and reduces the time and effort required by human workers (Adadi A, Berrada M., 2018).
In conclusion, managers must possess more than just business and technical skills in order to effectively implement organizational development and sustainability goals and strategies (Javaid M et al., 2020).
So, we propose our second hypothesis,
H2: There is positive relationship between Internet of Things Industry 5.0 and Digital Entrepreneurship
The Internet of Things (IoT) has emerged as a versatile technology that has the potential to support various industries, including healthcare, transportation, public and private sectors, and the environment. Researchers have provided diverse explanations of IoT, covering various topics and aspects. An IoT system comprises numerous interconnected devices and sensors that are increasingly becoming ubiquitous with the rapid adoption and growth of IoT networks. These devices communicate with each other and exchange information online, generating large volumes of continuous data, commonly referred to as big data (Rymaszewska et al., 2017). Bashir and Gill (2016) proposed an IoT big data framework for smart buildings that can help address various challenges, such as managing oxygen levels, assessing smoke and harmful gases, and measuring brightness. Based on this literature, we posit the third hypothesis.
H3: The Interaction between Digital Entrepreneurship and Digital Innovation in the Internet of Things Industry is mediated by IIOT 5.0 Industry.
Digital entrepreneurship has become increasingly relevant in helping companies achieve their business goals. Organizational leaders and managers with digital business skills contribute to company success by enhancing employee productivity and overall company performance. Digital entrepreneurship is a crucial aspect of business in the current economic environment, as business managers require more than just business skills to succeed (Esmer, 2016). Industry 5.0 is based on three principles: resilience, human-centeredness, and sustainability. New technologies, such as robots that collaborate with humans, have the potential to make people more efficient and productive by completing dangerous and uninteresting tasks, allowing humans to focus on developing innovative and effective business solutions (Yu et al., 2018). Based on this literature, we propose the fourth hypothesis,
H4: There is a positive relationship between digital entrepreneurship and the sustainability of an economy.


4.0 Conceptual framework

[image: ]
5.0 Methodological Approaches and Analysis
The study was conducted between August and September 2023, employing a range of data sources including respondents, informants, and on-the-spot experts. The primary data was obtained through questionnaires administered to various respondents. To ensure the validity and reliability of the study, the Statistical Package for Social Science (SPSS) TM, version 23, was utilized for data analysis. The use of quantitative research methods offers several advantages, such as facilitating inference and the generalization of predictive hypotheses. Furthermore, it enables the creation of mathematical models for data analysis and the formulation of hypotheses based on relevant literature. The research primarily focuses on measurement, aiming to determine the degree of influence between empirical findings and conclusions drawn from quantitative data, as well as the impact of various factors on populations and the research methodology (Sugiyono, 2018).
5.1Research Samples and Respondents
The target population for this study consisted of 120 practitioners and diabetes patient responders at Birmingham City Hospital. The study examined the variables of Internet of Things Industry 5.0 [X3] as an intervening variable, digital entrepreneurship [X1] and digital innovation [X2] as independent factors, and sustainable economic growth [X4] as dependent variables.

Path analysis was employed for quantitative data analysis in this study due to its ability to examine more complex models than multiple linear regression. Path analysis is particularly useful for identifying direct and indirect linkages, including those mediated by intervening variables. To ensure the validity and dependability of the data, the statistical data processing program SPSS was utilized, which is widely recognized and commonly used in the field (Baker, 2006). Non-probability convenient sampling was employed for the analysis.
5.2 Research Design
In terms of research design, this study adopts a quantitative approach that aligns with the objective of understanding the relationship between multiple variables. Quantitative research involves the collection of numerical data through structured methods such as surveys, experiments, and statistical analysis. This approach utilizes statistical methods to analyze data and draw conclusions about the relationships between variables. Additionally, quantitative research designs allow for the replication of studies, thereby increasing the reliability and validity of the results (Creswell, 2014; Field, 2018). Quantitative research is particularly useful for generalizing results to larger populations, reproducing results within specific groups, measuring frequency or quantity, establishing cause-and-effect relationships, profiling samples, and investigating differences between variables. It excels in quantifying relationships, conducting systematic scientific investigations, and employing deductive approaches to test theories (Field, 2018).
This study uses questionnaires as the data collection method. According to Creswell (2008), the main purpose of survey research is to measure attitudes, perceptions, and behaviours using targeted questions. To ensure the accuracy and reliability of results, it is important to take a systematic approach when designing and conducting questionnaire-based research. This includes taking steps to minimize sampling error, increase the generalizability of results, and improve response rates. 
5.3 Survey design 
 When designing a survey, you should achieve your research objectives with relevant, concise, and efficient questions (Burgess, 2001). A pilot study should be conducted to test the feasibility of the research design. In this study, we designed a five-point Likert-type questionnaire by selecting appropriate measurement items from previous studies. This survey covered the use of the Perceived Social Media Fatigue Scale (Dhir et al., 2019; Zhang, He, & Peng, 2022), the Social Media Fatigue Outcome Scale (Zhang et al., 2020), and Knowledge Hiding Behavior. I am.” (Connelly et al., 2012).  
5.4 Ethical considerations 
When conducting quantitative research, the following ethical considerations should be taken into account. 
 1. Informed Consent: Researchers must inform participants about the purpose, procedures, risks, and benefits of the study before they agree to participate. Researchers must obtain written consent from participants or their legal guardians if they are minors.  
2. Confidentiality and anonymity: Researchers must ensure that participants' identities are kept confidential, and data anonymized to protect their privacy. 
 3. Data Integrity: Researchers must ensure that their data is accurate, reliable, and valid. They must also ensure that data collection and analysis methods are transparent and reproducible. 4. Conflicts of Interest: Researchers must disclose any conflicts of interest that may affect the results or interpretation of their research.



5.5 Data analysis 
The present study aims to address the research questions and test the hypotheses through a comprehensive data analysis approach. The data analysis process will encompass descriptive analysis, reliability analysis, validity analysis, and correlation analysis, which will be conducted subsequent to data collection. The statistical software SPSS 22 will be employed as the primary tool for data analysis. The statistical outcomes will provide insights into the independent, dependent, and mediating variables, thereby facilitating the interpretation of the research findings. Furthermore, the research will employ hypothesis testing techniques, including correlation analysis, to establish the relationships between the variables under investigation (Field, 2009).
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