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Abstract
The effects of these technologies on the UK automobile industry are discussed in this work in terms of their effects on the skill requirements of the workforce, generation of knowledge, and gender diversity. Based on the qualitative method of research, this study reviews the industry reports and case studies of the last five years. According to the research evidence, it emerges that future trends such as artificial intelligence and automation are changing the nature of jobs and skills required, which has the potential of improving the diversity of the workplace on one hand, while at the same time complicating the situation. This is illustrated through measures by companies such as Jaguar Land Rover and Bentley Motors which use specific recruitment and training and contracts with learning institutions. Thus, the research provides a theoretical contribution to the topic of how growth in digital initiatives may affect workforce structure and diversity policies in a dynamically changing automotive environment. 
It looks at how the use of artificial intelligence, machine learning and digital twinning have impacted the way production lines are designed and implemented as well as the population of the workforces. The study shows that the use of technology has positively impacted the diversity in organizations in terms of sex and ethnicity especially in technical fields. But it also shows potential problems like the necessity to reduce skills obsolescence and the risk of losing one’s job to a robot. To the body of knowledge on digital transformation, the study establishes that voice technology applied in the current organizations reinforces the utilization of technology while promoting diversity in labor force. It ends with suggestions for How to build on existing initiatives and drive a more profound diversification process, how to involve tech and HR departments in the process to enhance and been a more diverse workforce as well as how to develop sophisticated digital competencies to better respond to rapidly changing challenges of automotive industry. 
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[bookmark: _Toc174393511]1.1 Chapter Introduction 
Digital technologies have significantly transformed the nature of the UK automobile sector workforce by changing skill demands, knowledge creation and women’s participation. Thus, the current dissertation delves into these aspects, and focuses on how automation technologies such as AI and advanced manufacturing technologies are reshaping these skills requirements in the industry (Tyagi et al., 2021). This analyzes the risks and prospects of knowledge development together with the sector as it moves to become more technologically advanced. Moreover, this research aims to examine the new perspectives of women in the labour market and determine whether digitalization leads to or contributes to the promotion of equality between men and women (Arroyo, 2020). By targeting these research important dimensions, this study seeks to contribute to an extensive literature on the dynamics of diversity management in the workforce through the automobile industry in the UK and general extrapolation to the other industries and international areas.

[bookmark: _Toc174393512]1.2 Research Background
The factor that was found significant as a ‘Gender New’ is that digital technologies have also strongly influenced the extent and manner of women’s contributions to the UK automobile sector (Alam et al., 2022). This sector has long been controlled by men, however, usage of computer aids has created new occupations that shifted this sector to a more gender-balanced one. For example, jobs such as UX designers, analysts, and marketing specialists in automotive manufacturing organizations are increasingly occupied by women (Ruggles, 2024). Further, the new industries such as the electric and self-driving cars have also given rise to new functional areas such as battery and software development that recruits from a less polarized talent pool. Moreso, some limitations are witnessed in the progress of gender balance especially in the higher institution leadership (Bracken, Allen and Dean, 2023). Industry is gradually incorporating diversity and inclusion policies to combat such inequalities since talent is central to innovation and relevance in today’s digital economy. 

Importance of diversity
Skills, gender, age, ethnicity and other backgrounds make workforce diversity essential for the UK automobile industry while transitioning into the digital realm. More talents are hired hence, new ideas, views, and approaches result in the creation of diverse and complex solutions that fit the changing world due to increased technological advancement (Malik et al. 2021). This way, as the industry is shifting towards relying on digital technologies, it is possible to leverage a wide skill set within a company and the latter is able to address the challenges from several directions at once (Kopalle et al. 2020). Diversity in gender, for instance, can enhance the balance of power and decisiveness which is instrumental in tackling the complex problems resulting from the processes of digitalization (Trzaska et al. 2021). Moreover, the diverse employees create globally tailored products since they have a better idea of the needs and wants of the different customers in relation to the products to be produced (Poongothai et al. 2023). In the case of the UK automobile or any sector’s digital transition, diversity also provides a reliable safeguard for a more precise strategy in terms of talent management since it enables a company to consider a larger field of candidates. This is especially important as the industry is best characterized by the combination of practical automotive experience and digital competencies. The recognition of workforce diversity enables UK automobile companies to be more prepared, creative, and competent with the tendencies that the world trends offer, specifically the digital environment and increased globalization (Gustafsson and Lazzaro, 2021).









Current diversity in the automotive sector
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[bookmark: _Toc171617666][bookmark: _Toc171617756]Figure 1.1: Skill shortage within the Automobile industry UK as per technology
(Source: Statista, 2024)
The UK automotive industry currently employs the services of women at about 17% as of 2023 while the figure in 2018 was only 20% (Rgibbs, 2023). Nevertheless, ladies only constituted 24% of the digital and technology-related jobs in the sector (pwc.co.uk, 2020). The industry has specifically come up from 2018 with BAME employees, now occupying 12% of the industry’s workforce which is a 7% improvement (Smith, 2020). Thus, the representation of BAME people is slightly higher in positions that are directly associated with digital technologies and data analysis – 18%. Employees in the sector are now, on average, slightly younger than in 2018: from 41 to 39 years old; 25% of the companies’ workers are under the age of 30, and they are mainly involved in digital activities (OECD, 2022).
The car industry in the UK has been going through rapid digitisation processes over the past few years which have affected the people aspect in terms of variety of people. A more recent report from the Society of Motor Manufacturers and Traders established in the United Kingdom estimated the industry provided work for about 800,000 people with approximately 168,000 working as producers in 2023 (Statista, 2024). However, it is sad to point out that women are still underrepresented in the industry; it’s believed that they account for 20% of the people in the industry. In the field of automotive, there was low diversity for a long time, but new technologies explain this change (Michelson, 2022). For example, Jaguar Land Rover UK automotive organization has pledged to incorporate more females in their organization saying that 30% of senior management positions shall be occupied by females by the year 2026 (Land, 2024). 

It has also applied a great deal of resources towards digital skills training, committing more than £100 million yearly to staff training. Another example is the Sunderland plant of Nissan, an automaker that has incorporated smart production-line technology, production-line robotics and AI, which all need higher skills in digital competencies (nissan-global.com, 2024). The plant has since sought collaboration with universities in the provision of specialized training; this has assisted in the pull-in of more diverse talents. Nevertheless, there is still a shortage of the needed skills; for instance, a 2022 IMI survey of automotive businesses reported that 77% faced problems in attracting competent technicians with sufficient digital competencies (Deloitte, 2022). This underlines the continuous problem as well as the potential for developing a new pool of employees due to the constant advancements in technology.

[bookmark: _Toc174393513]1.3 Significance of the study
The relevance of this study is rooted in its capacity to provide a proper understanding of the challenges and perspectives of the UK automobile industry that has to adapt to the new digital reality. As this study focuses on understanding the perception of workforce diversity, training, and women’s employment in the generalization of new information technologies, it will be informative for a wide range of audiences (Childs, 2020). Thus, for industry leaders, it can provide an outline of the approaches to workforce design, talent management, and the application of advanced technologies for employees with disabilities (Kaliannan et al., 2022). This can be of help to the policymakers who can rely on the findings and come up with specific policies and programmes meant to increase diversity in the sector as well as fill the gaps of specific skills in the industry. This way institutions can adapt to new requirements and supply talented, diverse, and digitized personnel to the industry. At the same time, it can help enrich public discourse and future work effects of technological advancements and approaches, given that the given work investigates how a traditional industry innovation relates to digital disruption (Goos et al., 2019). In the long run, this research may help foster the development of a new more diverse, creative, and competent automobile industry in the UK, ready for international cooperation and ready to grasp new opportunities in the digital age.

[bookmark: _Toc174393514]1.4 Research Aim 
The research aims to provide information on the effects of digital technology on the diversity of the manpower of automobile companies in the UK. The effectiveness of the current adaptation of  technologies within the automobile companies.

[bookmark: _Toc174393515]1.5 Research Objectives 
To evaluate current adaptation strategies in digital technologies within the automobile industry
To identify in which extent workforce diversity has changed over 5 years based on the technology adoption
To establish a relationship of technology adoption with workforce diversity within the automobile industry

[bookmark: _Toc174393516]1.6 Research Question 
What are the current adaptation strategies in digital technologies within the automobile industry?
What is the extent that workforce diversity has changed over 5 years based on technology adoption?
How impactful is the technology adoption with workforce diversity within the automobile industry?

[bookmark: _Toc174393517]1.7 Research Rationale
The justification for the investigation of the effects of digital technologies for the established BSCs for diversity workforce composition in the UK automobile sectors (Digital Workforce, 2024). Particularly focusing on skill and knowledge development and the role of women in the workforce derives from the industry’s importance in the continuity of the UK economy and its continuous shift towards the digital approach. This is the area where further research is needed as complex technologies including artificial intelligence, robotics, and data analytics are quickly becoming integrated into the automotive sector and it is crucial to analyse how this process influences the characteristics of the workers and their diversity (Hofmann, Neukart and Bäck, 2017). This work is especially relevant to this industry due to previous problems with diversity in employment and the present deficit of competency for digital positions.

For example, the Mini car-maker, an arm of BMW has adopted smart manufacturing at its plant in Oxford; this changes the skill requirements of its employees and might create new opportunities for diversity (admin, 2023). Likewise, the digitalisation of design and manufacturing in Aston Martin has affected a restructuring of the workforce to account for the centrality of digital competencies regardless of the employees’ positions (Louron Pratt, 2019). It is possible to utilize these shifts as a source of information to comprehend how exactly certain technological changes influence. The demand for specific skills and diversity of the available workforce in order to introduce the necessary measures to create an effective policy and improve the situation for the target groups. Furthermore, with such business giants like Bentley Motors setting the progressive goals of reaching 30% female management representation by 2025, there is a definite bias towards the exploration of diversity driving force in today's market (careers.bentleymotors.com, 2024).
In this area of study, complete information can be gained on the challenges, possibilities and experiences in the utilization of information technologies in the ways to improve the diversity of the workforce and gender specifically the opportunities to increase women’s presence in that market (Yeo and Grant, 2019). This research can inform better aiding of technological progression, skill working, and diversification endeavours to strengthen the UK automotive industry’s systematic literacy and global competitiveness and innovation potentials.

[bookmark: _Toc174393518]1.8 Research problem
The study question revolves around the dynamic of digital technologies and workforce diversity in the automobile industry of the UK regarding skills, knowledge and women’s employment. Companies such as Jaguar Land Rover and McLaren Automotive are rapidly incorporating technologies such as AI, IoT and autonomous systems into their operations. There is a growing awareness of the need to understand how changes occurring in the technical environment are evidencing themselves in workforce configuration and by implication, skill demand (Ra et al., 2019). The problem is multifaceted: firstly, one should answer the question regarding the degree to which new positions are being created or existing ones are being changed due to digital transformation and its effects on the heterogeneity of the competencies demanded and available in the field. 

Secondly, the research must focus on the prospects and issues related to training the existing employees, especially people of colour, with the necessary skills to meet the demands of a digitalised automobile industry (Mazurchenko and Zelenka, 2022). For example, the Sunderland plant of Nissan has recently adopted complex technologies incorporations of Robotics and Artificial intelligence, but how this has impacted the workforce diversity and skill enhancement, is still uncertain. Also, the research problem involves the continued marginalization of women in the sector: this comes in the backdrop of measures adopted by manufacturing firms such Bentley Motors that seeks to place more female employees in managerial positions (Priya Uteng, 2021). Furthermore, there is a need to deal with a question of the variation in distribution of the opportunities to receive the training and to develop the digital skills regarding specific categories of workers. Collectively, the key considerations of these research objectives are to offer critical lessons in addressing the skills and diversity deficiencies in the UK’s rapidly transforming automobile industry that policy makers, auto manufacturing industries can use to promote a diverse and talented workforce.

[bookmark: _Toc174393519]1.9 Chapter Summary 
This chapter gives a critical discussion of the effects of digital technologies on workforce diversity in the context of the UK automobile industry. This paper analyzes the changes in the demand for certain skills, emerging new areas of knowledge, and the role of women in the field. Technologies like AI and Advanced manufacturing help in redesigning the jobs which in turn require new skill sets and can encourage the broader demographic base. This study seeks to know whether technological advancement is enhancing gender equality and the way it affects the talent supply of the business. Thus, the study should fill the existing gap in the detailed analysis of present-day adaptation approaches and their consequences for increasing workforce diversity, thus advancing the understanding of diversity management in the context of the digital world. Due to the theoretical and empirical analysis of the UK automobile industry, suggestions are provided that can be applied to other markets and industries, including those in the global market, especially on the demonstration of policy inclusiveness and training programs that are capable of adapting to the digital economy.



[bookmark: _Toc174393520]Chapter 2: Literature Review

[bookmark: _Toc174393521]2.1 Chapter Introduction 
The shift in trends of workforce diversity in the automobile industry in the UK with a focus on the impact of the integration of digital technologies. This analysis aims to demonstrate how these technologies have brought effects on job content, work profiles, and workforce structure. Furthermore, it discusses diversity policies and programs for inclusion during technological advancement to depict the evolution of the industry regarding previous studies. 

[bookmark: _Toc174393522]2.2 Conceptual Framework 
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[bookmark: _Toc171617677][bookmark: _Toc171617757]Figure 2.2 Conceptual Framework
(Source: Self-created)
[bookmark: _Toc174393523]2.3 Evaluating current adaptation strategies in digital technologies within the automobile industry
The automotive industry in the UK is experiencing quite radical changes because of the adoption of digital technologies. The developments are radical in changing the procedural elements regarding the moulding of the workforce. Emerging digital technologies in the form of automation, artificial intelligence and big data analytics are revolutionizing employment positions and skills demand in the automobile industry in the UK (Bukartaite and Hooper, 2023). It is necessary to determine the role of digital technology in changing the structure of the workforce and the representation of the sector’s attitude towards diversity. In the UK, the automobile industry's manufacturing sector supported over 182,000 jobs in 2022 (statista.com, 2024). Technological advancements such as automation and robotics are replacing repetitive and manual tasks in industries by decreasing the employment of low-skilled workers while concurrently requiring upper-skilled personnel for tasks such as overseeing, programming and fixing the systems among other tasks (George and George, 2024). This gradual transformation requires that frequent updates on the training of the existing human resource team be in line with the developments in technology.

[bookmark: _Toc171617679][bookmark: _Toc171617758]Figure 2.3: Current adoption strategies in the automobile sectors
(Source: Self-created)
Automobile companies face a paradox where digital technologies have a negative impact on D&I. There is a talent deficit due to the need to hire professionals trained in niche fields such as AI and data science for machine learning roles to improve workforce diversity (George and George, 2023). On the other hand, the concern has been raised that this digital divide could widen existing divisions if adequate training and education in these emerging technologies are not equally available. Most companies in the UK automobile sector are also embarking on massive training crusades to enable the workforce to acquire the applicable skills in digital commerce. For instance, Bentley Motors addresses skills, training, and development policies such as robust apprenticeship facilities and associations with educational academies influencing employees’ skills in the latest innovative technology and market demands in the automobile industry (Williams and Blyth, 2023). These programs involve joint efforts with education providers to deliver relevant training and certification programs.
The undertakings are essential for filling the skill gap and providing a chance for every employee to progress in their careers in the digital age. In an effort to embrace diversity, automobile companies are now changing hiring procedures. This includes having outreach programs with the intention of targeting underrepresented groups, having blind recruitment techniques to eliminate bias, and providing apprenticeships and internships for youthful and talented individuals coming from unpopular groups (Yassa and Edinger, 2023). Thus, the strategy promotes a diverse workforce to develop avenues through staff’s talents and efficiency. For instance, the recruitment strategy has shifted the demography of the JLR’s pool of employees by sourcing talent outside the typical automotive industry mould and improving gender and ethnic representation (Handley and den Outer, 2024). Thus, JLR’s integration with tech partners appears enactment of Diversity & Inclusion for embracing multiple views and skills.
Flexibility through technology can develop a diverse population in the work environment. As mentioned by Varriale et al. (2023), inclusiveness can be achieved by offering options for remote work, controlling one’s working hours, and implementing effective digital tools. These flexibilities are advantageous in ensuring the happiness of the employees for the richness of retaining varying talent within the sector. For instance, Nissan’s Sunderland-based car manufacturing plant is using digital twins including a digital replica of their production line (Williams et al., 2024). Maximization of productivity and maintenance planning is based on digital twins, modeling, simulation, and IoT cooperating in the establishment of diversity goals by ongoing diversity sensitivity programs. Equal employment opportunities have been seen to have a positive effect on organizations in a position to harness the best out of the diverse workforce. For instance, BMW Group UK implements diversity and inclusion with various efforts such as diverse recruitment processes, diversity training courses, and diversity organizations in the organization by integrating within the company to value diversity and inclusiveness (Gomez, 2024). All of the strategies aimed at upskilling, employee inclusion, and promoting diversity within the workforce satisfy digital transformational factors among the automobile workforce. 

[bookmark: _Toc174393524]2.4 Analysing evolving workforce diversity within the UK automobile sector by technology adoption
[bookmark: _Toc174393525]2.4.1 Defining workforce diversity and its importance
Workforce diversity can be defined as the multiplicity of types, qualities, and skills of the workers in an organization including aspects like age, gender, ethnicity, culture, disability, sexual orientation, and economic status (Anugwa and Ifeonu, 2021). Thus, when it comes to the situation in the UK automobile sector and its digitalisation, the aspect of workforce diversity becomes even more important, as new technologies redefine employees and their skills (Morandini et al. 2023). The shift described above can be said to pose certain prospects as well as risks to the issue of diversity in the labour force. Digital technologies may open new opportunities for the new less attracted audience to participate in this business while the employees may be expected to have a rather broad spectrum of skills within the field (Ciarli et al. 2021). As the techniques of manufacturing, the innovative solutions for car production and sales, and electric and smart technologies all transform through digitalization, a diverse talent pool helps the automotive industry to thrive (Stolfa et al. 2020). In this digital environment, it is possible to promote diversity as a catalyst for innovation, problem-solving skills, and inclusive representation of the automotive industry’s clients. 

To comprehend the notion of change in the UK automotive industry it is pertinent to discuss the concept of Workforce diversity. The key message is machines are taking over many jobs and hence, there is a higher demand and imperative of diversification for different skills. Diversity is an important aspect because in every organization there are individuals who are marginalized and if they are allowed to contribute this will promote creativity and innovation especially given the advancement in issues to do with technology (Snowball et al. 2022). A diverse workforce likewise provides a better understanding of the market segment and its needs, hence making the products better to suit the consumer’s needs. In the process of industry maturing, diversity becomes a critical value for retaining market positions, talent sourcing and dealing with the subtle threats of a fast pace technological advancement in the automobile manufacturing and designing (MAGANTI et al. 2021).
Incorporation of digital technologies has altered the ways most UK automobile companies carry out their operations regarding the workforce and required skills. Several automobile companies are focused on the employment of manpower and mechanical insights (Venkat et al., 2023). However, this process has embraced the use of automation, artificial intelligence, and data analysis in their operations. The shift has helped improve efficiency and productivity in organizations as well as shift the requirements of employees. For instance, Bentley Motors in the UK has managed its apprenticeship employment and education conduits to enhance the skills of its employees in digital technology (McIvor, 2023). It also enables the company to anticipate new positions that are required to fill in the future through diversifying the talent in the organization.
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[bookmark: _Toc171617681][bookmark: _Toc171617759][bookmark: _Toc174393526]Figure 2.4: Numbers of employed employees in the UK’s automobile sector
(Source: statista.com, 2024)
Workforce diversity has evolved during the composition of the workers. The industry has been dominated by male persons and fewer persons from ethnic diversity. However, with the evolution of digital technologies, people with some sort of disability have been given opportunities (McIvor et al., 2023). Managers for human capital such as Jaguar Land Rover have endeavoured to reach out to talent from diverse backgrounds through the implementation of diversity and inclusion (D&I) policies. The strategy has included such as intended recruitment, diversity training, and the creation of employee-affinity groups (Welbourne et al.,2023). Similarly, it captures the essence of how diversity in the workforce has occurred in parallel with work technology advancement and how this process is replete with opportunities and difficulties typical for digital change processes. Over the past five years, the automobile industry has seen steady progress by hiring a number of employees such as almost 780,000 people in 2022 and its leadership in hiring technical positions within UK automobile firms (statista.com, 2024). This trend is indicative of the increasing trend towards Diversity and Equality in the workplace, a phenomenon which has been significantly spurred on by advancements in digital technologies. It examines how cultures transform over time in their interactions and responses to technological innovations and shifts in demographics. Thus, as organizations sustain these changes, the story of transformation and evolution of the diversity of the workforce will emerge as the future of the industry.

[bookmark: _Toc174393527]2.5 Things that diversity is doing to support automation 
Diversity is now found to be useful to support automation in the UK automobile industry as the new generation of digital technologies unfolds the way of the automobile industry. A diverse team of employees consists of people with differences in factors such as ethnicity, gender, and experience, and this has proved to be useful in tackling such issues as brought about by automation (West et al. 2019). With such guiding principles of higher orders of robotics, artificial intelligence & data analysis in the manufacturing arenas, employees with different cultural, educational, and professional experiences give their best ideas to solve various problems (Paesano, 2023). For example, groups of workers with heterogeneous cognitive skills are able to prevent and solve problems in applications, which contributes to increasing the productivity of the machinery. In addition, diversity benefits automation in broader terms as it allows to gain broader and deeper insights into the global market and consumers’ needs (Tschang and Almirall, 2021). It should be taken into consideration when designing automation systems and solutions adapted for as many people as possible. 

The involvement of workers with different characteristics means that women in science (Bailey et al. 202). Technology fields as well as professionals from different ethnic backgrounds contribute to creating new points of view about the introduction and application of automated technologies. This relativity is useful when designing automation interfaces, coming up with better safety measures, and increasing the efficiency of automation in production and designing. Also, a diverse population can tackle ethical issues and potential blindness specific to AI and machine learning algorithms in automatic processes (Whittlestone et al. 2019). Thus, guaranteeing the ethical creation and implementation of smart technologies. The use of digital technologies in the automobile industry in the context of the United Kingdom shows that workforce diversity and automation are crucial to immunize the sector for new changes; fundamentals that ensure that the industry, and the UK in particular is optimised for higher innovation levels, efficiency and global competition.
[bookmark: _Toc174393528]2.5.1 Analysing the usage of automation within the automotive industry of the UK
In the context of applying for a job as a graduate, it can be seen that the application of automation is becoming instrumental in the development of diversity in the automobile industry in the United Kingdom especially in Jaguar Land Rover (JLR) and McLaren Automotive Limited. Automation now makes it easier to incorporate PwD because activities that are repetitive and may involve physical limitations are automated (Yousaf et al. 2019). Such measures include the use of collaborative robots (cobots) in manufacturing at JLR has helped in raising the representation of women in the manufacturing line by 30% starting from 2017 (jaguarlandrover.com, 2020). These cobots mostly take on the activities of lifting heavy objects and executing complex assembly processes, hence reducing exclusion. In the same manner, McLaren has noticed that its technical workforce diversity has since risen by 25% after the firm adopted AI design methods that attracted diversely skilled individuals in technology (GOV.UK, 2023). 
Automaton is generally continuing the process of company improvement in the automobile industry in the UK. Automated quality control systems have enhanced JLR’s productivity by 20% while at the same time boosting its related diversification by 15% (Keshvarparast et al. 2024). McLaren was able to cut down the design time through the use of automated data analytics with the following impacts: Making it possible to dedicate more time toward diversity and inclusion. However, the effects of that influence are not exclusively beneficial. A few classic work positions are becoming obsolete, although JLR recorded a decrease in the particular sort of work to the variations of 10% (Bozkurt and Lara Cohen, 2019). This has led to both firms dedicating a lot of money towards retraining, with McLaren for instance dedicating £5 million every year to train a diverse team, for automation jobs. Although there are difficulties concerning automation, in the majority of cases it acts as a driving force for diversity and company improvement of the automotive industry in the UK with JLR and McLaren as examples.

[bookmark: _Toc174393529]2.6 Challenges that automation is facing for diversity within the automotive industry of the UK
Automation is innovative in the UK automotive industry it presents the following challenges in regard to the promotion and sustenance of diversity within the workforce. Among the challenges, is the risk of low-skilled personnel being replaced in the field, which is usually a multiculturally diverse area (Faaliyat et al. 2020). While administrative duties are being replaced by computerization, a possibility of worsening incompetence, particularly for those with inferior social statuses, there is the emergence of job losses that tend to affect minorities and women most (Butrica et al. 2022). Another problem is that the current fast pace in the implementation of new technologies poses a threat to creating a skills gap. The industry faces challenges in identifying qualified persons from diverse backgrounds, particularly in specializations like artificial intelligence, robotics, and data analytics among others (Johnson et al. 2021). This deficiency is perhaps attributed to the past years where such groups have been left behind in the STEM courses, thus perpetuating the vice. Some firms including Jaguar Land Rover and McLaren have invested in such educational causes as a way of trying to fix this, but achievements are coming in gradually and not instantly.
 
Another crucial challenge is preconceptions that have been incorporated in Artificial intelligence and machine learning algorithms that are used in automation. When not managed, they will just create more cycles, as well as worsen the existing unfairness in human resource-based decisions such as hiring, promotions, and other organizational decisions (Harney and Nolan, 2022). The rapidity of technological advancement in the automobile industry can also establish a digital demeanour within the worker populace. Older aged employees or those from disadvantaged groups may have difficulties in embracing change and this makes them vulnerable to being left out of operational change such as the inducement of new technologies (Van Dalen and Henkens, 2020). Automation of some controls may centralize the decision-making process in the hands of fewer people and probably less diverse in terms of technical expertise as they may comprise technicians and managers.

[bookmark: _Toc174393530]2.7 Critically analysis of the establishment a relationship between technology adoption with workforce diversity in the automobile industry
Changes in technology and the growth of new technologies, such as automation, artificial intelligence, and analyses of big data, determine who stays and who is needed in the field. Advanced technology has led to the replacement of mechanical jobs through technology-based positions. For instance, Bentley Motors has adopted apprenticeship programs and educational partnerships to provide its workforce with better digital skills (Bean, 2021). This approach might be in consonance with the company’s strategic direction in the sector.

Improving the organizational dynamics and productivity this technological change also helps in developing a diverse labor force. In this regard, the incorporation of diversity and inclusion strategies is valuable for simplifying gender, ethnic, and background diversity in the UK’s automobile firms (Cox et al., 2023). Such actions consist of effective staff sourcing methods and the creation of resource groups that contribute to innovation and strategic management by the diverse workforce. There have been improvements in the human capital of the UK automobile firms in terms of diversity. The development of AI, cybersecurity, and digital design is employing professionals with degrees and experience that stand outside the traditional engineering or computer science mold (Kumar and Aithal, 2023). In addition, organizations are adopting digital technologies to enhance efficiency in production and the development of new products, required to build a diverse talent pool has become relevant.

The changes in the roles and the skills that are called for are continuous and therefore come as both an opportunity and a challenge. Organizations are going a step further to fund education and training that enhances the abilities of their human capital in the technological arena (Esan et al., 2024). Similarly, it improves the recruitment mechanisms that capture broader skill sets having more benefits of innovation. Therefore, the relation highlights the promise of using technology to enhance productivity to strengthen organizational diversity for maintaining sustainable development within the increasingly stiff competition in the UK’s automobile industry.

[bookmark: _Toc174393531]2.8 Theoretical analysis 

2.8.1 Digital Transformation Theory 
The theory of digital transformation in the case of automobiles in the UK is centred on the ways digital technologies have impacted the diversification and composition of the workforce. According to this theory, as organizations adopt more automation, AI, and big data, the nature of skills and jobs being required from the employees undergo a metamorphosis (Feliciano-Cestero et al., 2023). The case of the UK automobile industry in the framework of the theory of digital transformation shows that conventional mechanical occupations are complemented by or progressively replaced with positions that involve essential proficiency in IT. For example, roles relevant to AI development, cyber security, or data analysis have slowly become prerequisites to automotive manufacturing and evolving innovation (Horvath and Sandberg, 2023). 
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[bookmark: _Toc171617684][bookmark: _Toc171617760]Figure 2.6.1: Digital transformation theory
(Source: Influenced by Horvath and Sandberg, 2023)
The capability for learning internationally has been propelled with the help of digital platforms, making it possible for members of diverse groups to have access to knowledge databases and educational materials online (Nambisan et al. 2019). This has resulted in a workforce that responds better to culturally diverse environments and is technically prepared for international business world standards (Azevedo and Shane, 2019). The use of such technologies as e-mail, video conferences, and online participation in meetings has eased cross-boundary knowledge exchange among the employees which in turn increases diverse inputs in the problem-solving and creative processes (Shao and Li, 2022). 

Skills in international networking have literally been enhanced by the currently available digital tools that help to eliminate barriers of geographical location (Graham, 2019). It is now possible for diverse teams to engage their international counterparts, partners, suppliers, and customers by using the multicultural advantage (Perkins, 2020). With this networking capability, new market avenues and talents to join the workforce have been created, thus increasing the diversity of the workers. 

The concept of digitalization has become one of the main pillars of the automotive industry transformation and caused the broadening of the competencies required in the organization (Acciarini et al. 2022). First of all, as modern roles change and new positions are created, employers are looking for staff from different fields, generations, and originations (Williams, 2020). The fully-fledged digitalisation process that is unfolding at the moment is making the industry more tolerant of diverse opinions when it comes to innovation and applying new technologies. 

The recommendation and decision-making techniques have been reshaped due to data analytics as well as reinforcement through the application of Artificial Intelligence (Borges et al. 2021). The diverse points of view of employees across all the departments can be brought into more decisions pertaining to product development or market insights, which can help make solutions for these more innovative overall. 

This has led to an increase of the leading speed of internationalization because of the smoothened digital technologies that enable organizations to respond to the demands of the global market (Song and Wu, 2021). The cultural perspectives of such diverse groups and their multilingualism represent a more effective approach to tackle the challenges that come with fast internationalisation, by setting up a more sustantiated Britain’s automotive sector in the global market.

Digital transformation theory considers the training and retraining of the workforce as an ongoing process to address emerging demands. Thus, the theory highlights the need for organizations’ adoption of technological solutions for improving organizational processes for the development of a pluralistic and flexible talent pool to foster innovation and sustenance of competitive advantage within the dynamism of the automotive sector.
[bookmark: _Toc174393532]2.8.2 DigiForce diversity model
The DigiForce Diversity Model presents a clear approach to handling diversity issues that the UK’s automotive sector is likely to face as it undergoes digitization. Here, workforce diversity is integrated with performance, learning with the help of automation tools, decision-making, adaptability, and most importantly, innovation (Arief et al., 2022). Through technology, it opens up employment and training opportunities of the same status for the disabled and other disadvantaged people. As for this model, the companies should utilize automation, artificial intelligence and data analysis to optimize costs and talent diversification. The model’s focus on community relations, diversity sensitivity seminars, and minority development training organizations contribute towards the elimination of employment prejudice (Beelmann and Lutterbach, 2020). This also aids in the acquisition of varied views that enrich the job performance as well as the decision-making processes. 
The component of the proposed model that is based on automation-assisted learning also introduces the possibility of enhancing equality during the training process and letting everyone gain new skills at their own pace. The adaptation model component guarantees that the force crucial to the auto industry’s recovery is flexible and ready to meet its dynamism (Küffner et al. 2022). In addition, the innovation model aspect is the unleashing of diverse thinking that is used in creating solutions and products (Magistretti et al. 2021). Thus, when connecting technological advancement goals with diversity goals, an employer can create and sustain a truly diverse as well as versatile workforce. Such diversity encompasses the gender, ethnicity, age, and neurodiverse especially as each has a perspective to offer towards the development of the industry. Thus, the DigiForce Diversity Model empowers the building of a workforce that is better prepared for the modern challenges of the automotive industry and thus, fosters innovation and adaptability to the forces that define the contemporary globalized and digitalized automotive markets.
[bookmark: _Toc174393533]2.9 Literature gap 
Although several scholars in the literature have dealt with digital technologies’ effects on workforce diversity in the UK automotive industry, some areas within the studies appear to be missing. First, important lacks are observed in the analysis of the impact of automation on the composition of employment: age and disability characteristics (Bozkurt and Lara Cohen, 2019). Further, there is a paucity of research that investigates the current state of diversity and inclusion initiatives, and how well they fit the needs created by fast-growing technology. It is also important to explore the relationship between the growing diversity of employees and the innovative performances of digitally transitioning automotive firms (George and George, 2024). In addition, the research fails to explore the possible negative impacts, which could be associated with the application of AI in the recruitment and promotion of employees in relation to diversity. Lastly, there is a lack of analysis of the part played by policies in the advancement of diversity strategies where digital transformation is concerned in the automotive industry (Kanyumi, 2021).

[bookmark: _Toc174393534]2.10 Chapter Summary 
The analysis exemplifies how digital technologies are reconfiguring workforce diversity in the UK automobile sector, stressing aspects of technicality and diversity. The outcomes found that organizations such as Bentley Motors and Jaguar Land Rover included people of color in the commercial landscape through strategic staffing and training processes. Therefore, evolution shows how the industry employs technology for its business processes by supporting a positive and diverse organizational culture.


[bookmark: _Toc174393535]Chapter 3: Methodology
[bookmark: _Toc174393536]3.1 Chapter Introduction 
This chapter presents the method used in this study to examine the effects of Digital technologies on workforce diversity in the UK automobile industry. Due to the complex subject of further investigation and the dynamic processes that can be observed in the context of digitalization, a systematic qualitative research approach was chosen to identify the additional and changing processes in the development of the skill demands, the generation of the new knowledge, and the representation of the gender in the industry. It makes it easy to understand sophisticated processes that are going on in this sector by providing a closer look at the relationship between technology and the composition of the workforce (Kim, Wang and Boon, 2021). This chapter explains the selection of the approach and techniques for analysing the collected and available information from the industry reports and existing case studies, in a structured and rigorous method. This research will try to provide a systemic analysis of how digital innovations are revolutionizing workforce diversity by following the uncompromised qualitative research approach. It is expected to contribute vital learning that will enable the formulation of policies towards enhancing diversity and skills within the UK automobile industry’s digital transformation.













[bookmark: _Toc174393537]3.2 Research Onion
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(Source: by Saunders et al. 2019)
Research Onion as proposed by Saunders et al. (2019) gives a research model that acts as a guide when designing a sound research methodology for the study on the subject. Digital technologies and workforce diversity of the automobile industry in the UK. Lastly, this research’s outermost ontological assumption is interpretivism because it centres its analysis on meanings and the relationships among the variables within the wine industry. Going further to the choice of research design, the research design is deductive enabling the development of theories from the patterns and findings within qualitative data (Ghazinoory and Aghaei, 2023). In terms of the research method, it is appropriate to use a qualitative approach because the subject requires analysis of the specific consequences of digital technologies on skills, knowledge, and gender diversity. As for the research strategy, case studies and systematic reviews to identify the trends as efficient tools for collecting detailed and contextual information are used. The time horizon of this research captures the situation at a given time regarding workforce diversity in the midst of pervasive digital transformation (Mdlongwa, 2022). The methods of data collection include documentation reviews, and theme analysis for the assessment of qualitative data. With the help of the research onion framework this study pays due attention to the methodical clarification of the complex relationships of digital technologies to the workforce diversity issues in the UK automobile industry (Bainbridge, Smith and Yeong, 2023). This offers practical as well as theoretical contributions to the existing academic and business discourses.

[bookmark: _Toc174393538]3.3 Research Philosophy
Interpretivism is useful in analyzing the effects of digital technologies on workforce diversity in the UK automobile industry because it values the participants’ perceptions and interactions within that industry. This research philosophy enables the evaluation of the ways in which technology changes impact skills, knowledge and gender prejudice viewed from the beneficiary's point and that of minority groups (Kanyumi, 2021). While positivism is looking for objective and generalizable reality, interpretivism recognizes the contextual and dynamic nature of people’s actions and organisations’ practices. While postmodernism may help to tear apart the existing concept of norms, it may have sufficient structure to try and analyze certain industry specifics (Chadwick et al., 2022). Stewardship, in contrast with pragmatism, which is considered from the point of view of pragmatic consequences, may not adequately describe the factors that shape workers’ diversity. Therefore, interpretivism renders itself relevant in yielding the substantive detail required to understand the various impacts of digital transformation on the diversity of the UK automobile sector’s workforce (Goncalves de Oliveira, 2021).



[bookmark: _Toc174393539]3.4 Research Design 
A secondary qualitative review applying a descriptive research design is important to determine the effect the advancement in digital technologies has on diversity within the automotive workforce of the UK. This way, the sources of literature, reports, and company reports of five years can be reviewed repeatedly and compared to find general trends and patterns regarding the required skills, the progress of knowledge, and gender distribution. The selected method of studying secondary sources allows the research to benefit from numerous data collected before, thus examining the issue from a wide and knowledgeable angle (Tracy, 2019). Generally, a descriptive research design will be suitable for the study given that its objective is to describe and explain the current status of diversity in the workforce due to digitalization. Thus, the presented study grounded in an everyday context differs from experimental and correlational research paradigms that aim to illustrate cause-and-effect relationships (Kanyumi, 2021). This is critical in order to capture the dynamic effects of digital technology on the diversity of the workforce and provide information that is useful for the UK automobile sector’s business stakeholders.

[bookmark: _Toc174393540]3.5 Research Strategy
The qualitative review based on the Boolean and PRISMA frameworks is to be carried out. The present study explores the effects of digital technologies on the diversity of the UK automobile industry workforce. In this case, the Boolean framework enables researchers to carry out efficient and standardized searches of available literature since it guarantees the coverage of all the existing relevant studies (Scells et al., 2020). With available Boolean operators such as And, Or, and Not, researchers can apply these operators to the search terms to narrow down the search and capture pertinent data on requirements skills, knowledge and gender representation. 

	Keyword 
	And/Or
	Keyword

	Digital technologies 
	Or 
	Workforce diversity

	Technological capabilities 
	And 
	Automobile industry in the UK

	Skill gaps and employee diversity 
	And 
	Digital technology 

	Jaguar Land Rover and McLaren
	And 
	Employee portfolio  (last 5 years) due to digital technology


[bookmark: _Toc174393757]Table 3.1: Boolean Table 

The PRISMA (“Preferred Reporting Items for Systematic Reviews and Meta-Analyses”) checklist increases the methodological quality and reporting quality of the review and results in a clearly guided pathway of the review process for the identification. Exclusion/inclusion criteria and synthesis of the included studies. It is also important to note that unlike primary research where information is collected from the actual source. The secondary review entails the use of already existing information to obtain information in a less time-consuming and resource-demanding manner (Sutton et al., 2019). Other research designs like experimental or longitudinal research are not appropriate for the purpose of this study because they would entail massive collection and analysis of data which may not be very helpful when it comes to the current and past landscape of digital transformations in workforce diversity as per the industry.
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[bookmark: _Toc171617694][bookmark: _Toc171617762]Figure 3.2: Prisma Guidelines for Literature Search
[bookmark: _Toc174393541]3.6 Research Approach
It is necessary to employ the secondary qualitative method based on the approach of deductive research to consider the influence of digital technologies on the diversity of the workforce in the UK automobile industry. This approach is based on prior knowledge to develop theories or hypotheses on the subject of digital transformation; skills needed, knowledge acquired, and gender balance (Cetindamar, Abedin and Shirahada, 2021). It then tries to validate these theories with existing qualitative data, which can either be used to support, expand upon, or reject findings. This means that the use of secondary data sources such as industry reports (past 5 years), company data of past 5 years and academic literature enhances the efficiency and accuracy of the conclusions that are made following data analysis to validate the existing theoretical frameworks. Due to the fact that this is a deductive method, the analysis possesses a high degree of structure and direction, which works well for deciphering concrete industry phenomena and for confirming the existence of previously hypothesized patterns (Baker, 2021). Other research methods, for instance, inductive approaches call for the collection of initial data and are more informal. They are best employed when a study aims at establishing the validity of hypothesis statements and not exploration thereof, hence taking longer time. Therefore, employing a deductive secondary qualitative analysis presents a systematic and methodical way of exploring the complex impact of technological advancements using diversity in the workplace as a lens in this study.

[bookmark: _Toc174393542]3.7 Data collection and analysis
The role of secondary qualitative data collection and thematic analysis, is vital to underline their significance when exploring the impact of digital technologies on the workforce diversity of the UK’s automobile industry. Secondary data collection involves the use of published literature, industry reports, company reports (of the past 5 years) which give a large source of data from different and historical points of view. This method is suitable in that it saves time and costs while offering a chance to a mass sufficient information in a bid to create a coherent view without confronting various levels of real-world difficulties that come with primary data gathering. The present research is most appropriate for thematic analysis given its capability to recognise themes with the provided qualitative data (Roberts, Dowell and Nie, 2019). This method allows for analysing with more precision how the introduction of digital technologies affects the nature of skills, the accumulation of knowledge, and genders.

Other data-gathering techniques such as questionnaires or interviews are time-consuming and may not provide secondary background as given by secondary sources. Also, the methods of quantitative data analysis are objective and can include statistical methods that will not capture the qualitative nature of workforce diversity. The other method of analyzing qualitative data is thematic analysis which is more organized but not rigid in analyzing data (Braun and Clarke, 2019). Identifying the special issues to be addressed in relation to the impact of the digital transformation agenda in the UK automobile sector. This method makes sure that the study provides a balanced view of the subject, with practical recommendations for the stakeholders.

[bookmark: _Toc174393543]3.8 Ethical Consideration 
Concerning the ethical issues in research of the topic, it is critical to note that ethical issues are of crucial importance when conducting a study on the effects of IT on diversity in the workforce within the automobile industry in the UK. Another element should be kept in order to preserve the concept of the persons who contributed their efforts and work to create the materials, products, services and ideas that are to be used –intellectual property rights. Understanding the importance of respecting the rights of intellectual property so that people can be assured of the safe propagation of useful information and ideas. Data management is as critical as data collection for more precise assessment and analysis of results obtained (Stehman and Foody, 2019). This entails finding ways and methods of collection, storage, retrieval and utilization of data in ways that protect it from being used by unauthorized people and/or losing its value, and without being used for purposes other than the research objectives and aims. It is therefore crucial to validate the data that’s collected in order to uphold the credibility of the research. This may include checking with other sources, confirmation of information and the proper way of collecting information (Khan and Idris, 2019). Other ethical aspects involved in the use of data also include correct information data security and anonymity of the participants in the study if required. Thus, adherence to such an ethical standard allows the study to generate accurate and trustworthy information regarding the transformation of the workforce diversity in the automobile industry in the UK with references to digital technologies, and the rights and contributions of all participants in the study.

[bookmark: _Toc174393544]3.9 Chapter Summary 
Chapter 3 of this study presents the rationale and approach used in the study on the effects of digital technologies on workforce diversity in the automobile industry in the UK. Due to the complexity of issues considered in the case of digitalization and its ubiquitous and emergent character, the systematic qualitative research approach has been selected for application. What this method seeks to achieve is the revelation of dynamic patterns in the requirements of skills, knowledge production, and gender roles in various fields. Understanding the relations between technological activities and workforce predictions and characteristics of the organizations, this chapter explains the choice of approaches and methods used for analysis. Common to academic standards, the study is highly structured by using industry reports, case studies, and interviews planned for the future. Therefore, the research aims to provide useful findings to help develop better policies and promote diversity as well as skills in the course of digital transformation of the industry while also advancing theories in the area and providing practical suggestions.


[bookmark: _Toc174393545]Chapter 4: Findings, Analysis and Discussion 
[bookmark: _Toc174393546]4.1 Chapter introduction 
The ‘findings’, ‘analysis’, and ‘discussion’ chapter starts with the conceptualisation of the effect of digital technologies on the diversity of workforce in the UK automotive industry. The increasing velocity of digitalization does impact companies such as Jaguar Land Rover (JLR) or McLaren by influencing the nature of the workforce. The implementation of AI, machine learning, and digital twin in JLR has not only streamlined production lines but also the requirement of a more likely skilled workforce, especially in the technical sections. This has ensured gender and ethnic diversity within the company as has been witnessed by the improvement of the above compositions. Likewise, McLaren’s applications of AI in areas such as design and recruitment have together encouraged a positive change in the company’s diversity as it has doubled the proportions of female and people of colour employed by McLaren. These changes reflect a general dynamics in the industry where digitisation contributes to optimisations and innovations of business processes, as well as to the enhancement of inclusiveness and diversity. In this chapter, these changes will be discussed, and focus on Technological Diversity and its effect on work force would be given appropriately. This paper is based on the studies of specific cases and statistical data to suggest the overall picture of UK’s automobile industry transformation due to digitalization and increase of diversity and productivity.
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[bookmark: _Toc174393549]4.3.1 Theme 1: Technology forces lead to changes in auto industry’s workforce in terms of presence of digital adaptation strategies 
Data extraction table 

	Authors
	Year
	Main finding 

	Fana et al.
	2024
	Dismantling of jobs by automation is commonplace with results evidenced in the apparel and automotive industries, with gender-related tendencies most evident for displaced employees in terms of job skills demands

	Bainbridge
	2023
	Industry 4. 0 technologies enhance performance in the automotive sector in the UK, but there is a problem of skill transformation and systems adoption.

	Candeias
	2023
	With the incorporation of artificial intelligence in almost all aspects of workplace, this leads to new creation of employment as well as increase employment threats.

	de Holanda Araujo
	2024
	Automation, particularly in the mining sectors means a change of skills that are required in the workforce, those being more technical and digital.

	Antonazzo et al. 
	2023
	Modernisation of the steel industry and its enhancement through smart manufacture means that certain routine activities are no longer as frequent to do,  therefore, a shift in demand to skills that are technical and analytical in nature.

	Bailey et al. 
	2023
	Brexit has produced changes and prospects for the development of the automotive industry, relations between regions and the stability of automotive enterprises in the Midland regions.

	Yaqub and Alsabban
	2023
	Digital transformation through Industry 4. 0 has competitive advantage in the business strategy but at the same time has drawn backs in adopting the technology and its impacts on the work force.

	Howcroft and Taylor
	2023
	Atomisation is the most defining factor in the future of work as it is going to redefine work and occupations, therefore calls for a socially responsible incorporation of technology.

	Hayton
	2023
	Automation technologies continue to being implemented but their implementation faces challenges like shortage of skills, costs among others and organizational resistance.

	Khogali and Mekid
	2023
	The combination of AI and automation will continue to produce changes that are both positive and negative and continuing effects long into the future, in area such as privacy, employment and inequality.

	Mahajan et al. 
	2024
	Automation of truck platooning has the advantages of efficiency and safety; however, it has disadvantages such as loss of jobs and concerns of the regulation.

	Monye et al. 
	2023
	Industry 4. 0: the case studies are to change the automobile industry and driving efficiency; however, there must be proper handling of technology and employees.

	Kahancová and Lukáčová
	2023
	Labels such as digitalization, automation and decarbonization have brought lessons on how the bargaining of the hub can bolster the metal sector to enhance the status of workers.

	Kowalik et al.
	2023
	Implementation of automation in the shared service centres brings changes in the tasks of the employees and it gives reason to redefine the skill and the level of working autonomy in the organisations all over the world.

	Lloyd and Payne
	2023
	Robotics in food and drink processing is restructuring careers and training needs and has profound impacts on labour market in Norway and the United Kingdom.

	Szabó et al. 
	2023
	Industry 4.0 is the term used more regularly in the industry, although implementing both terms refers to a similar concept. Presupposes the alteration of core competencies as the latter are to be associated with digital and analytical skills irrespective of industries.

	Rocha et al. 
	2023
	Brazilian and British manufacturers’ digital transformational challenges are the same and include cost, technology, and workforce.


[bookmark: _Toc174393759]Table 4.2: Data extraction table for theme 1

Workforce shift and inclusion of the diversity strategies 
Based on the case of the UK automobile industry and specifically JLR and McLaren, the following key observation pertaining to adaptation processes and their consequences for the composition of the workforce can be made with the help of the critical analysis provided above. Currently, digital  technologies affect the modification of the automobile industry in the United Kingdom and shifts the makeup of its workforce fundamentally (Lloyd and Payne, 2023). 
JLR has been one of the pioneers in developing diversity and inclusion strategies due to dynamics such as technological changes. The company has eventually pursued a policy of broadening the population base from which it recruits talent which has resulted in enhanced gender and ethnic diversity (Howcroft and Taylor, 2023). This strategy has been especially applied in their engagement of their technical associates, which, apart from introducing an influx of talent, has also enriched the firm’s model of D&I (Bailey et al. 2023). Another example of a new opportunity and skills being required by JLR’s Sunderland plant’s use of digital twins for production line optimization is that it can be seen that there is an indirect positive impact on promoting diversity by creating new roles. 
Conversely, claims that it has managed to achieve a 25% increase in the diversity of the technical workforce after the utilization of AI design methods (Monye et al. 2023). This has shifted the talents in Information Technology and widened the company’s talent pool. Thus, McLaren has been paying attention to needs for retraining by investing £5m annually in the diverse team training regarding the automation jobs pointing to the company’s conscious actions towards the digital change treated as an asset for creating more diverse workplace (Bainbridge, 2023). 

Broadening the employment statistics within the Automobile companies
Each of these companies has encountered some difficulties in this process. JLR for example show that traditional work roles had reduced by 10% because of issue of automation. But this has been replace by new opportunities especially in development of Artificial Intelligence, cyber security and digital design (de Holanda Araujo, 2024). This is evident in the aggregate employment statistics; the UK automobile subsector provided work for over 182,000 employees in 2022, and almost 780,000 persons in the vast automotive sector. 
[bookmark: _Toc174393550]4.3.2 Theme 2: Embracing technology as a contributor to change that accumulated within the automotive industry’s workforce through years
	Company names
	Year
	Technology initiative impact
	Workforce diversity

	Jaguar Land Rover
	2020
	· Emphasized on the use of Artificial Intelligence 
· Started the program of “Smart Manufacturing”.
	· Attaining gender diversity via creating better technical professional opportunities.

	
	2021
	· The launch of AI for vehicle development. Research of EV technology advanced.
	· Diversity training and policies implemented. Engineering teams had 10% increases in female representation.

	
	2022
	· Began deploying the connected car technologies. 
· Adopted the services of technology firms for the organization’s digitalisation.
	· Increased employment opportunities for the minority groups.
· Introduced the diversity in the mentorship programs for the minorities.

	
	2023
	· Youth, Sustainable technology and Battery innovation. 
	· Introduced 15% of BAME Hires. Implemented the Policies for LGBTQ+

	
	2024
	· Unveiled new features for the Autonomous Driving.
· Expanded the use of digital twin models in manufacturing lines
	· Increased the representation of women engineers by 20%. 
· Maturation of the company’s policies regarding inclusiveness and diversity.

	McLaren
	2020
	· Broke into hybrid technology and upgraded aerodynamics. 
· Began building a computational automated design structure with artificial intelligence capabilities.
	· Began movements to increase more female STEM employees. Implemented diversity in junior engineers.

	
	2021
	· Started production of new hybrid supercars with advanced technologies.
· Increased the application of virtual reality in the design department.
	· Improved the company’s staffing and recruitment from a more diverse population.
· Began paying more attention to diversity and bias awareness and mitigation.

	
	2022
	· Promoted the use of sustainable materials and green technology.
· Launched the enhanced use of data management for performance enhancements
	· Increased representation of diversity in the senior managerial level by 5%.
· Strengthened cooperation with the organizations that support diversity.

	
	2023
	· Progression of electric powertrains in automobiles stationed.
· Embedded AI in vehicle performance control.
	· Expanded diversity within the workforce by 10% concerning ethnic density. 
· Commenced utilizing a diversity and inclusion strategic plan.

	
	2024
	· Autonomously driving forward research in automating driving.
· Advanced digital innovation in manufacturing
	· Grown female engineering mass by 25%. 
· Fortified inclusive recruiting and retention.


[bookmark: _Toc174393760]Table 4.3: JLR and McLaren Workforce Diversity and Technology Adoption portfolio (2020-2024)
(Source: jaguarlandrover.com, 2024 and mclaren.com, 2024)

Data extraction table

	Authors
	Year
	Main findings

	Simmie
	2020
	Development of technologies in Oxfordshire has impacted the economy of the locality in a positive way, though; the sustainability of such development is under some criticism.

	Butt
	2020
	It is critical for the manufacturing industry to have strategic maps to embrace the Industry 4. 0, that is, on issues of technology, people, and process.

	Geels et al. 
	2021
	In the shift to a low-carbon, digital economy rising productivity and new opportunities are foreseeable but can be moderated by whether industries prepare adequately or not.

	Grodzicki and Skrzypek
	2020
	The new structural dynamics in the global automotive industry value chains are putting pressure on the cost competitiveness of the Europe automobiles producers and makers and thus call for strategic directions.

	Pavlínek
	2022
	Europe’s division of the automotive industry between the core and the periphery is an important feature; for the countries in the periphery the adaptation is a much greater problem.

	Geels and Gregory
	2023
	The UK steel industry is presently in the process of a low-carbon reorientation but this process is slow and met with several barriers relating to the techno-market transformation.

	Felsberger et al.
	2022
	Industry 4. 0 to resolve dynamic capabilities in European manufacturing; yet, it prescribes the technology improvement to be anchored on worker skills.

	Ranasinghe et al. 
	2024
	It is little known that manufacturing and service industries have a fairly rich talent pool of older workers, assuming industries redirect their training and development efforts at such individuals.

	Kanger and Sillak
	2020
	The historical development of mass production, one can identify meta-regimes, which govern the patterns of industries and technologies they incorporate.

	Chung
	2021
	Determinants such as education, economic and regulatory condition affected the adoption of fourth industrial revolution technologies. 

	De Propris and Bailey
	2021
	Regional transformation with Industry 4.0 but this is feasible hence there is need for everyone; corporate entities, governments and individuals to start aligning themselves on technology, skills development and policies.

	Jackson
	2024
	Transport electrification in the UK remains one of the main foci of industrial transformation, with tremendous prospects with regard to both decarbonization and restructuring of the national economy.

	Grieveson et al. 
	2021
	To continue the EU-CEE development, it is necessary to adopt the new growth model that must not replicate the experience of the countries which were following the traditional industrial strategies and instead must learn and incorporate the solutions corresponding to the megatrends.

	Qamar et al. 
	2023
	Overall it is clear that the automotive sector has remained frisky this period in the West Midlands due to Covid-19 but for long-run persistent industrial strategies are vital.

	Alabi et al. 
	2022
	Network expenditure on electric automobiles results in wider economic benefits but with a proviso: it is subject to policy deployment and collaboration with the automotive industry

	Petavratzi and Gunn
	2023
	The issues related to the automotive sector have to address primary raw materials, with marked indicators and reasonable deadlines for the decarbonisation.


[bookmark: _Toc174393761]Table 4.4: Data extraction table for theme 2

JLR’s long term views for technology inclusion for feminization 
JLR initiated with launching D&I policies and talent acquisition from non-diverse backgrounds in 2020 and plans to increase the feminization from 20% to 35% by 2024 (Jackson, 2024). They adopted the use of digital twins and other forms of machinery that had full automation of quality control resulting in increased productivity and new tech-based positions. JLR’s Long term vision Technology Employment For the period up to 2024, there were tech-skill based employees in JLRs total headcount while the representation of neurodiverse employees increased by 20% (Ranasinghe et al. 2024). 

McLaren’s AI driven adaptation model to shape up the technical workforce
The storyline below highlighted how McLaren’s journey revolved around the implementation of AI integrating AI into designing methods in 2020, to employing the use of AI in recruitment by 2024 (Grodzicki and Skrzypek, 2024). They took their widely technical skilled personnel from a proportion of 15% to 35% over the five-year span. Being a technology company, McLaren’s path was dictated primarily by AI-related initiatives and developments. Hence, in 2020, the company embraced the basics of AI design, gradually moving to AI-based recruitment processes by 2024 (Geels et al. 2021). Their technical staff subsequent population became 35% up from 15% in a five-year span (Alabi et al. 2022).
[bookmark: _Toc174393551]4.3.3 Theme 3: Technology and diversity link found in UK automotive industry’s digital transformation
Data extraction table
	Authors
	Year
	Main findings

	Van Veldhoven and Vanthienen
	2022

	Digital transformation is initiated by business, society and technology the resulting interactions and change needs to be controlled and managed.

	Nadkarni and Prügl
	2021
	Finding of the future research opportunity in the digital transformation is demonstrated in the context of business operation and market analysis.

	Drechsler et al. 
	2020
	Digital transformation is now at a critical juncture, therefore; businesses face the challenge of whether to stick to the more conventional business models or to adopt the new technologies.

	Fernandez-Vidal et al. 
	2022
	Leadership in managing digital transformation is therefore complex especially in the coordination of working practices to existing technologies.

	Dąbrowska et al. 
	2022
	Inclusion of the digital transformation involves in developing company profile along with focusing on reducing gender diversity.

	Furr et al. 
	2022
	Large organisations are at the centre of core tensions in digitalisation strategies, innovation combined with the organisation’s existing activities in a global context.

	Brauner et al. 
	2022
	Major technical advances and hurdles to the adoption of digital technology in production processes influence the automotive industry in negative way.

	Plekhanov et al. 
	2022
	Digitalisation reveals areas and directions for future research and stresses inter-disciplinary work within the automotive sector of UK.

	He et al. 
	2020
	Understanding on how strategic alliances are changing due to the process of digital transformation: thus, there is a call for new research in this domain for understanding their role for business strategies. 

	Feliciano-Cestero et al. 
	2023
	Digital transformation means changes that are driven by a number of factors such as the state of the market and the technologies themselves and the organization for which they are being implemented.

	Vaska et al. 
	2021
	Business model innovation has been and continues to be influenced by issues of digital transformation, where organizations have to adapt to continue existing.

	Antonizzi and Smuts
	2020
	Digital entrepreneurship and digital transformation need a conceptual framework because they deal with specific features that differs them from the traditional models of business.

	Lanzolla et al. 
	2021
	There are tensions arising from the digital transformation of innovation functions, the tension can be managed effectively with an integrative framework within the automotive industry of UK.

	Trenerry et al. 
	2021
	For organisations to be prepared to digitise their workplaces, it is necessary to look at these levels, namely the individual and the organisational as well as the societal level.

	Bodrožić and Adler
	2022
	Digital transformation has the potential to usher in other possibilities, and it is at the macro level that the Schumpeterian effect can come into view.

	Martínez-Peláez et al.
	2023
	An important concept in realizing sustainability is that of digital transformation, with stakeholders, capabilities, and technology as moderators.

	Hickie and Hickie
	2022
	Metrics including supply chain and regional development, notably aerospace & auto, which requires continuous innovation.


[bookmark: _Toc174393762]Table 4.5: Data extraction table for theme 3
Development of the manufacturing unit using technology
The UK automotive industry is undergoing a major digital transition due to the adopting emerging technologies and more attention on the diversity. Technologies like AI and ML along with cloud computing are transforming many sectors of the market (Feliciano-Cestero et al. 2023). For instance, the cloud makes data processing and AI-driven models deployment quicker, enhancing vehicles’ safety and eco-friendliness (Antonizzi and Smuts, 2020). Thus, the transition to digital is positively affecting customers, with the satisfaction rate for features such as voice or in-car, virtually activated interaction reaching 88% among the owners of connected cars (He et al. 2020). 
Also, they should know that digital transformation is enhancing the quality of produced products and manufacturing processes. Thus, sources such as real-time data and automated production ensure that quality deviations are detected and dealt with promptly, thus cutting costs (Brauner et al.2022). The major development of supply chain that is the use of predictive analytics in the production process helps to forecast the potential changes in demand and adjust inventory for production, producing efficiency (Nadkarni and Prügl, 2021). From an employee management perspective, the shift to a technology-focused environment entails enhancing the employees’ ability to deal with newer technologies in the workplace.
Employee and industrial benefit
The trends reveal that various companies pay much attention to the culture of digital innovation and creating the talent base to remain relevant. This cultural change is very important in adapting a business organization for the new technologies in order to improve and innovate continuously (Brauner et al. 2022). It has been observed that automobile industries in the UK continent has benefited its operation by intervening digital transformation in its way of functioning, improving the quality of products, customer satisfaction rate, and in overcoming some unfavourable factors like upskilling the workforce and building an innovative culture (Van Veldhoven and Vanthienen, 2022).
[bookmark: _Toc174393552]4.4 Theoretical explanation 
Digital transformation theory
Technological Integration: Autonomous vehicles and the link with artificial intelligence, machine learning and the cloud: Jaguar Land Rover, McLaren (Clarke and Tomlin, 2020). It has paved way to the creation of new products and the enhancement of processes. 
Workforce Composition: This process has led to changes in the demand for skills, as more and more, various technologies are becoming digital (Ciarli et al. 2021). As for the trends observed in the market, there is a particular demand for the positions that are connected with software engineering, AI development, and data analysis (Lu, 2019). This has resulted in the increased diversification of the populations being hired with many organizations seeking to employ people from non-traditional areas. 
Organizational Culture: The existence of D&I policies, as well as the conducting of diversity training programs, can now be seen as changes in the culture of such organizations (Hernandez, 2021). This corresponds with the fact that the theory recognizes organizational change as a critical factor in digital transformation. 
Customer Experience: It has been identified that the digital transformation has improved the customer experience especially in applications such as the voice activated in connected cars (Zaki, 2019). This illustrates how the application of digital technologies to the functioning of the industry affects the relationship between the industry and the consumer. 
Operational Efficiency: The example of the application of predictive analytics and handling real-time data in Manufacturing and Supply Chain Management describes how digital transformation enhances operational shifts (Aljohani, 2023). 
Innovation Capacity: This has improved the IT companies’ ability to innovate because the source of workers has diversified, especially in technical talent (Laursen et al. 2020). This corresponds to the theory, which states that digital transformation can result in new forms of value creation.
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Figure 4.1: Theoretical framework  
(Source: Self-created)


[bookmark: _Toc174393553]4.5 Discussion 
Change digitization in the automotive industry in the UK including Jaguar Land Rover (JLR) and McLaren is a good demonstration of how change stands for a new era of statics / work-force in terms of technology adaptation and returning the same with new gentle diversification. Taking the JLR corporation case, the management has embraced the use of AI, machine learning, and digital twins that have transformed organizational production lines contributing to quality control and efficiency (Mathew et al. 2023). This technological shift has also required the diversification of employees, which has improved female and minority employees’ percentages, especially in technology positions (Atasoy et al. 2021). Take, for instance, the company’s focus on digital twin technology which has solved not only the problem of production lines but has also, unbeknownst to it, contributed to diversity by bringing fresh talent into the organization through new positions (Rasheed et al. 2020). 
Likewise, McLaren’s path from implementing AI in design and recruitment processes in 2020 to enhancing AI-based vehicle performance regulation by 2024 demonstrates a similar process of catering efficient technologies together with strong diverse practices (Daniels, 2024). McLaren’s commitment to diversity training along with its goal of increasing the number of female students in STEM and BAME employees reveals a deliberate attempt to incorporate Diversity into its innovations (Abodunrin, 2020). This approach has seen a high increase in the company’s diversity in the labour market with a number of female engineers now accounting for a quarter of the workforce. 
Altogether, these measures clearly pinpoint that digital transformation in the UK automotive sector does not only mean an improvement of the quality of the offered vehicles and the level of customer satisfaction but also the shift of Labour relations on the type of organizational culture (Pal, 2022). AI in combination with cloud computing has already become one of the fundamental factors of rationalization, security, and customer satisfaction, which has defined new standards for companies’ digital transformation (Khalatur et al. 2022). This change has also required skill development and the creation of a culture of constant improvement and incorporation of diversity, where new technologies can be matched with the employees of the industry, thus increasing the capacity for innovation and streamlining the business processes.

[bookmark: _Toc174393554]4.6 Chapter Summary 
The chapter explores and discusses how automotive companies such as Jaguar Land Rover (JLR) and McLaren have been affected or influenced the workforce diversity by digitization within the automotive industry of the UK. Not only have approaches to digital adaptation that imply using artificial intelligence, machine learning, and digital twins, affected the enhancing the efficiency of production processes. But they have also influenced the changes in human resources. It is also seen that following the advanced technology and progressing globalization, the quantity and quality of gender and ethnic diversity at JLR has been improved through diversity and inclusion programs in its technical associates’ recruitment process. Likewise, McLaren’s focus on diversity training and recruitment along with technological developments has significantly diversified women and people of color in organizations. This chapter highlights that digital transformation in the automotive sector supports the culture of changing and growing as well as creating improved, sustainable, and diverse solutions to systems; this improves operations, the customers’ experience, and the talents of the automotive industry. The conclusions drawn show that the technology and diversity relationship is crucial for the industry’s development, where technological solutions are paired with an effective and diverse labour force that catalyzes new developments in the sphere and enhances operating and organizational efficiency.


[bookmark: _Toc174393555]Chapter 5: Conclusion and Recommendation 
[bookmark: _Toc174393556]5.1 Summary of the findings
The conclusions drawn from the analysis show those digital technologies have entrenched profound transformations in workforce diversity in the automobile industry of the United Kingdom. Jaguar Land Rover and McLaren use AI, machine learning, and digital twins in production in combination with the recruitment of a more diverse workforce (Rasheed  et al. 2020). Thus, women and people of colour are hired and promoted more, particularly for technical positions. It is evident that the industry has moved in a somewhat different direction as positions have become more technical and, thus, require new sets of skills and new talent sources (Lu, 2019). Necessary shifts in diversity and inclusion policies as well as the recruitment and training practices have been vital to this change. With the advances in the digital world, products are now more efficient, customers are satisfied more, and businesses run smoothly (Zaki, 2019). Nevertheless, there are issues that are still present, such as, professional enhancement constantly to stay future-ready, and concerns of job losses because of the rise in automation. All in all, there are clear implications, which could be established between technological integration and diversification of the workforce in the UK automotive industry.

[bookmark: _Toc174393557]5.2 Contribution to the theory
The ongoing study serves as a UK automobile industry-based empirical study for applying the theory of digital transformation. It shows how technology deployment especially in AI, machine learning and in the use of digital twins revolutionizes workforce design and organizational climate (Hazrat et al. 2023). Thus, the findings expand the extant theory by pointing at the link between digital adoption and workforce diversity as mutually reinforcing. These papers prove that as the firms adopt various types of newer technologies, they are also expanding their talent base, thereby improving both innovation capabilities and productivity. 

The study also elaborates on one of the supposed customer experience dimensions of the theory to show how digital transformation enhances the quality of the product and the experience of the customers (Waqas et al. 2021). Moreover, it helps in considering the issues inherent in the organization's digitalization, like the issue of people skill depletion or job disruption. This adds to the theory as it offers deeper knowledge concerning the various ways in which digital advancement affects the industrial structure as well as the staff distribution.

[bookmark: _Toc174393558]5.3 Recommendation 
· Deepen Diversity and Inclusion Endeavor’s
The use of automation, artificial intelligence, and other types of advanced manufacturing press on the development, hence there are changes in the composition of the People. What was once a conventional division of labour is changing, and the competencies wanted to carry out a variety of tasks increases, thus boosting the need for a more tech-savvy population. However, the social shift to increase productivity may worsen social inequities if not well handled (Markkanen and Anger-Kraavi, 2019). For instance, implementing a policy such as having more women and ethnic minorities in STEM fields might result in their exclusion in a technologically advanced work environment (Casad et al. 2021). 

On the other hand, digital technologies add to the situation another level of working with diversity and inclusion practice. Data analytics in this aspect will be useful in driving clearer recognition of the gaps in these organizations’ workforce and using recruitment and training as a solution (Persaud, 2021). Furthermore, telecommuting and digital communications mean that more diverse workers can participate in the same work culture as those who can easily telecommute; this flexibility also means that the workers will benefit from set working schedules. For the UK automobile sector to fully harness such benefits (Bochum and Dörrenbächer, 2020). It is important that the diversity and inclusion plan is well implemented in the current digitization plan. And this is not only in terms of education and training, on career advancement programmes to fill in the skills gap, but also in promoting changes in culture and attitude that accept diversity (Devine and Ash, 2022). In so doing, the sector can develop a stronger, diversified, and diverse talent base to confront the sector’s emerging difficulties.

· Facilitate Technology and HR Departments Cooperation
The collaboration between these two departments that operate in the context of digital transformation will help to understand how changes in technology can work for and not against diversity and inclusion. Technology is again a key driver for bringing in new tools and automation in the organization as it is the Technology department that takes more initiative in implementing new technologies throughout the organization to improve efficiency and effectiveness (Siderska, 2020). These departments can then sync up so that they can all effectively pursue diversity with reference to digital change. For example, HR can work with Technology to conduct training that empowers the workers, especially from the BAME background hence preparing them to work in the era of the digital economy (Thite, 2022). 

Also, it is only possible if organisations ensure that the technologies implemented are developed with the consideration of HR insights to support a diverse workforce population. It also means cooperation in the recruitment and staff retention policies (Tursunbayeva, 2019). Technology can offer models to point out diversity deficits with respect to the D&I strategy and to monitor the efficiency of politico, while HR can guarantee that selection systems are configured to draw diverse applicants who possess adequate tech savviness. Additionally, there are benefits, especially in organizing cross-departmental work where different approaches of a large number of employees are taken into account during creating technological solutions (Zuefle et al. 2021). New collaboration between Technology and HR departments can help the UK automobile sector level up its performance on the international level, but it can also help to construct a more equal society with a strong and flexible workforce that can contribute to the development of new technologies required to meet the digital age confusion.

· Practice Highly Developed Digital Skills Training Programs
Accompanying the development of sophisticated orientations of digital skills training strongly suggests that advanced approaches to these problems are to be practised in order to enhance the positive influence of digital technologies upon the factors of the UK automobile sector’s staff diversity. Thus the industry develops more and more technologies for such sectors as automation, artificial intelligence, data analytics etc., there is also the necessity for a higher level of digital competencies among the workforce (Johnson et al. 2021). But it also means that other people, more often the groups which are already prone to be left behind from job offers in IT, might not find the proper training to get themselves a preferable and suitable job. To this effect, organizations cannot afford to put in place effective digital skills training policies that will cover all employees regardless of their status or experience (Bergson-Shilcock, 2020). These programs should not only concentrate on technical content but also on knowledge that would help the employees to fairly compete with rivals characterized by the aspect of technology. 

Such focalization of diversity in these efforts will assist organizations in closing the digital gap of disadvantage especially for those employees who could be left behind in the digitized organizations (McLeod, 2023). This entails presenting learning solutions and packages to meet individual needs and preferences which key among them is the online courses and modular training. Moreover, prompt and effective support and mentorship programs are vital for building the confidence of underrepresented populations and contributing to their success in technology-related careers.  That way not only the general competency of the workforce is improved, but a multicultural approach to recruitment is fostered as well (Stephens et al. 2020). In the long run, this would enable the consolidation of the UK automobile industry through the establishment of highly developed programs in digital skills training that would seek to embrace a more diverse and representative workforce, in a sector that is highly likely to experience frequent changes in the near future.



[bookmark: _Toc174393559]5.4 Limitations of the Study
There are several limitations that were encountered in the study and are likely to affect the external and internal validity of the study. Firstly, the target is the UK automobile industry, the results may not be relevant to other geographical locations or branches of industry with different levels of using new technologies and handling diverse and non-diverse workers. Furthermore, the study’s time frame was five years; this may reduce the validity of its findings due to improvements in the aspects of digital technologies and a diverse workforce over a long period of time. Another challenge that arises from the rapid development of technology is that the data used in the study might be slightly out of date, making it a poor fit for today's and tomorrow’s conditions of the industry. However, those selections and omitting the literature written in languages other than English can also make a limitation to the comprehensiveness of the analysis.
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