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Abstract
Numerous significant insights are offered by the research on how automation will affect the employment demands of the UK manufacturing industry in the future. Automation trends of today point to a significant shift towards cutting-edge instruments like robotics, IoT, and artificial intelligence, which is linked to increases in efficiency and production. These technologies not only improve operational processes but also cause major changes in employment positions. As a result, automation is altering the nature of work by eliminating old jobs and generating new ones in engineering and technology. In order to change the nature of work requirements in the UK industrial industry, automation is crucial. As a result, workers are placing a greater focus on their capacity to solve problems, possess technical skills, and be adaptable. The profiling of smart manufacturing technologies makes it necessary for staff members to possess both technical know-how and the capacity to communicate with automated systems. 
In order to manage the changes, effective upskilling and reskilling initiatives are essential. In order to prepare the workforce for growth in the context of automation, training programs that emphasise chances for ongoing learning, practical experience, and digital skills are crucial. This lays out the conditions for a proactive workforce development strategy that would both mitigate job displacement and maximise the benefits of automation. The entire research utilised 50 articles which has been associated with the SLR approach for the development of the research findings. The PRISMA flowchart has been included for the study development to gain different perspectives from several literatures to have the expected research results.
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[bookmark: _Toc174692271]1.1 Background and Problem Statement
Background
The manufacturing sector of the UK region has been associated with the transformation in recent times, which makes it dependent on the automation procedure with the advancements of technology. According to Filippi, Banno and Trento (2023), the entire evolution has been related to the involvement of the advanced technical aspect regarding the Internet of things (IoT) along with artificial intelligence (AI). Therefore, the entire advanced technology has participated in the competitiveness along with the increment of productivity and efficiency. As per Parschau and Hauge (2020), the manufacturing industry in the past was the cornerstone of the economy of the UK, which contributes to the GDP's sustainability along with providing significant employment opportunities. The involvement of the rapid automation adoption has been associated with the reshaping of the manufacturing industry. 
The influence of the operational improvements has been dependent on the automation process while this fundamentally alters the work procedure for the manufacturing sector. As mentioned by Carbonero, Ernst and Weber (2020), the roles of traditional manufacturing are frequently characterised by repetitive tasks along with manual tasks. These have been replaced with automated systems. Therefore, the changes in the workforce have been proficient for the maintenance along with managing of advanced technologies. According to Schwabe, Henrik, and Fulvio (2020), this leads to the increasing demand for skills regarding robotics engineering, AI programming and data analytics while there is an increasing need for upskilling and reskilling approaches for preparing the workforce for the new roles in this industry. 
The proper integration of automation in the manufacturing process promises immense benefits while this decreases operational costs, improves product quality, and minimises downtime with the predictive approach (Willcocks, 2020). Therefore, it has a major concern regarding future employment while automation can be initiated with job replacement for traditional roles. On the other hand, it can be said that this automation creates opportunities for high-skilled jobs, which provides essentiality for the balanced approach regarding the development of the workforce. As per Hughes et al., (2022), the manufacturing sector has continual for embracing automation which has been essential for understanding the technological changes for the job demand. As per Tschang and Almirall (2021), industry leaders, policymakers, along educators are required to collaborate to develop strategies which ensure the management of risk regarding job loss and smooth transitions for employees while maintaining competitiveness on a global scale. So, the study has looked into the workings while giving a better understanding about today's job trends and how jobs are changing. It also offers good ways for workers to adapt.
Problem Statement
Smit et al., (2020) argue that better tech skills have replaced old-school manual work creating a skills gap that puts jobs at risk. This has led to a lack of awareness about the need to improve and update skills to keep up with changes. The UK manufacturing sector has seen quick adoption of automation and upgrades changing job roles and posing tough questions about workforce flexibility and the industry's future. The recent statistics shows that 68% of SMEs anticipates automation will significantly change job roles while 45% are expressing concerns regarding skill gaps (Aghion et al., 2020). The study aims to figure out and evaluate how this affects job requirements giving practical tips to help workers move between roles and stay employed.
[bookmark: _Toc174692272]1.2 Research Aim
The primary aim of the study has been associated with the investigation of the influence of automation on future job demands in the manufacturing sector in the UK market. It is related to the identification of job role transformation along with the current trends, which is linked with the development of effective upskilling and reskilling strategies for ensuring the smooth transition of employees for the maintenance of industry competitiveness.
[bookmark: _Toc174692273]1.3 Research Objectives 
· To examine current trends of automation in the UK manufacturing sector.
· To assess the importance of automation in shaping job demands in the UK manufacturing sector.
· To identify strategies for reskilling and upskilling the workforce to ensure smooth transitions into automation.
1.4 [bookmark: _Toc174692274]Research Questions
RQ1: What are the current trends of automation in the UK manufacturing sector and how is automation changing job roles in the UK manufacturing sector?
RQ2: How important is automation in shaping job demands within the UK manufacturing sector?
RQ3: What strategies are effective for reskilling and upskilling the workforce to ensure smooth transitions into automation in the UK manufacturing sector?
[bookmark: _Toc174692275]1.5 Significance/Relevance of Study
The research has been significant for the need for understanding the replacement of job demand shaping in the manufacturing sector of the UK. However, the investigation of the current trends along with the transformation results for the job roles while this research provides critical insight for the industry leaders, policymakers and educators. As per Acemoglu et al., (2022), it highlights the importance of the development of the effective strategies of upskilling and reskilling for the process to ensure that workforce adopts the technological advancements. It emphasises the crucial it is of creating efficient upskilling and reskilling initiatives in order to guarantee that the workforce accepts new technologies. 
As per Kolade and Owoseni (2022), the findings provide the formulation of programs along with policies for mitigating the job replacement risks and maintaining the global competitiveness of the sector with the promotion of sustainable employment. Therefore, this study provides a contribution to the wider discussion on the future work for advanced technological change along with offering a model for other sectors facing the same challenges (Bhargava, Bester and Bolton, 2021). Therefore, the encouragement of an adaptable and resilient workforce is related to supporting the growth of the UK manufacturing industry and long-term financial stability. 
[bookmark: _Toc174692276]1.6 Brief Research Methodology
The entire research has been focused on the employment of the research methodology with the systematic review approach for investigating the influence of automation on future job demands in the manufacturing sector of the UK. This approach has allowed for the structured and comprehensive synthesis of the existing data and literature from different sources, which have credibility. The qualitative research design has been adopted for the research, while the deductive approach has been adopted for the involvement of the evaluation, collection and analysis of the data. While the deductive technique has been used for the assessment, collection, and analysis of the data, the qualitative research design has been used for the study. The data has been selected from government publications, industry reports, along peer-reviewed articles for understanding the workforce reskilling strategies along with the automation trends and job role transformation. 
The relevant databased such as official government reports, Google Sholar and industry-specific publications have been used while keywords such as “reskilling and upskilling for automation”, “future job demands in the UK manufacturing”, “job changes due to automation”, “automation in manufacturing” has been associated for research guidance. The inclusion of articles includes those published within the last five years, while the studies are focused on automation in the manufacturing industry along with the relevance to the job demands and workforce transition (Newman and Gough, 2020). All included articles have been written in English and removed the articles which are written in other languages. The screening has been associated with the reduction of studies which are studies outside the UK manufacturing context and have non-peer-reviewed sources. 
The utilisation of the PRISMA framework in the review process has been followed with the procedure for the assurance of the inclusion of high-quality studies (Al-Ababneh, 2020). Therefore, the process has included the initial screening for reviewing the titles and abstracts for filtering the irrelevant studies. The involvement of the conduction of a detailed analysis of selected articles based on the criteria for inclusion. The research has maintained accuracy and integrity by verified sources to ensure objective analysis and unbiasedness. The potential risk includes over-dependency on the secondary data. For mitigation, the study has used verified resources for critically interpreting findings and providing credible and reliable outcomes.
[bookmark: _Toc174692277]1.7 Structure of Rest of Project
Chapter 1 – Introduction: The introduction chapter provides the overview of the study while highlighting the significance of automation in the UK manufacturing sector and outlining the research objectives and aims. 
Chapter 2 – Literature review: This chapter provides investigation regarding the workforce reskilling strategies along with the job role changes and existing research on automations trends. This literature gap also presents in this.
Chapter 3 – Research methodology: The section provides a systematic and detailed approach for reviewing data with the inclusion of analysis procedures and data collection.
Chapter 4 – Findings/results, analysis and discussion: This chapter presents the synthesised data from the reviewed literatures. This provides the interpretation of findings while linking them to the research objectives and questions.
Chapter 5 – Conclusions and recommendations: The final chapter provides summarised data along with the study’s key insights and propose actionable strategies for stakeholders.

[bookmark: _Toc174692278]Chapter 2: Literature Review
[bookmark: _Toc174692279]2.1 Introduction
The advancements the automation have been composed for the revolution of the manufacturing sector within the UK region; this creates a new era of competitiveness, efficiency and innovation. Therefore, the chapter aims the exploration the transformative effects of automation on future job demands within this competitive sector. According to García de Soto et al., (2022), the involvement of the IoT, robotics and AI gain improvements with the traditional manufacturing process which has influences the significant changes. These technologies streamline along launch new skills and role requirements, which reshapes the landscape of the workforce. 
A proper understanding of the implications of automation is essential for stakeholders, including educators, policymakers and industry leaders, to address opportunities and challenges in the existing process (Sharma et al., 2022). This chapter has information regarding the current state of automation in the manufacturing sector within the UK. It also has an influence on employment patterns and exploring strategies for effectively managing the transition (Newman et al., 2021). Therefore, it looks to provide a complete overview of the redefining of the automation job demands and the essentiality of the steps for preparing for the evolving landscape of this procedure.
[bookmark: _Toc174692280]2.2 Background and History of Automation
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[bookmark: _Toc173497432]Figure 1: Industrial automation
(Source: Berg, 2022)
Automation has been an important factor for the entire economy along with industrial development for centuries. Therefore, the journey began in the late 18th century with the First Industrial Revolution, which was characterised by steam power and mechanisation in the textile industry. According to McLeay et al., (2021), the advanced electricity in the Second Industrial Revolution has enabled the assembly lines and mass production in the 20th century. Therefore, the Third Industrial Revolution started in the late 20th Century with the introduction of the IT and electronics sector. The Third Industrial Revolution leads to significant advancements through the automation of robotics and computers. As mentioned by Parent-Rocheleau and Parker (2022), today, the Fourth Industrial Revolution or Industry 4.0 has the integration of physical and digital technologies, which includes AI, IoT and cyber-physical systems for enhancing the capabilities of automation. 
As stated by Holland and Davies (2020), the Third Industrial Revolution started in the 20th century and brought about digital advancements in information technology along with microprocessors and computer advancements. As per Johnson et al., (2020), the entire process led to major advancements in automation through programmable logic controllers and robotics while it saw the increment of automation in the manufacturing system. As per Baptista et al., (2020), the proper integration of computer-aided manufacturing along with computer-aided design has been integrated with the technologies. As argued by Baptista et al., (2020), the proper integration of the physical and digital technologies has been associated with the data analytics, AI, IoT and cyber-physical systems while these advancements have increased the improvement in the smart factories to collaborate and communicated autonomously for optimisation of the manufacturing approach. Therefore, this historical journey has an essential role in shaping the modern industry and the continual influence on the global economy for the UK-based manufacturing system. 
[bookmark: _Toc174692281]2.3 Definition of Automation
Automation is defined as the utilisation of technology for performing tasks without interaction with humans. As argued by Danzer, Feuerbaum and Gaessler (2024), this encircles a various range of applications from complex system to simple mechanical devices with the integration of machine learning and AI. Automation has focus for increasing productivity, efficiency and accuracy with reduction of manual labour needs for repetitive tasks.
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[bookmark: _Toc173497433]Figure 2: Automation process
(Source: zararina, 2017)
The utilisation of automation technology has been associated with the task of the enhancement of efficiency along with process streamlining and human intervention in several industries. According to Grybauskas, Stefanini and Ghobakhloo (2022), this encircles the huge range of applications in manufacturing approaches with machine learning along with AI. Automation has focused on the enhancement of consistency in the reduction of manual labour with tasks which are time-consuming. As mentioned by Butollo (2021), automation involves the utilisation of computerised machinery, robots and conveyor systems with minimal involvement of humans in the manufacturing industry. As argued by Jackson and Tomlinson (2020), the service sector includes algorithm-driven financial trading along with the self-checkout system in retail and the deployment of automated customer service chatbots. As per Hodder (2020), IoT has a relation to the increment of automation with the enabling devices to operate collaboratively and in real-time communication. The integration of automation into the modern industry provides operational excellence and driving innovation while it provides the reshaping of the skill requirements and job roles in the workforce for the manufacturing industry for the UK region.
[bookmark: _Toc174692282]2.4 Types of Automation
Industry 4.0 and 5.0: The smart factories have been focused on Industry 4.0, where control and monitoring of physical procedures are associated with cyber-physical systems. According to Tsiligiris and Bowyer (2021), these systems cooperate and communicate with humans and each other’s in real-time through IoT. Industry 5.0 highlights the collaboration of humans and leverages robotics and AI to enhance creativity and human capabilities in the manufacturing area.
Blockchain: As argued by Chiou and Lee (2023), the blockchain technology provides decentralised, secure and transparent methods to record transactions. Therefore, it reduces fraud, ensures integrity of supply chains and improves traceability in manufacturing.
IoT: According to Jarrahi et al., (2021), IoT connects systems and devices which allows real-time data analysis and collection. Therefore, it facilitates improved operational efficiency and predictive maintenance and enhances supply chain management in manufacturing.
[bookmark: _Toc174692283]2.5 The Impact of Automation on Jobs
Automation has majorly impacted employment in several sectors while automation leads to the displacement of low-skilled and repetitive tasks in manufacturing. As per Kurer (2020), this creates the job demand in high-skilled areas like IT, engineering and maintenance. The automotive industry utilises robotics for assembly lines, which reduces manual labour and increases demand for high-skilled jobs like engineers and technicians. As argued by Wang, Liu and Parker (2020), automation transformed inventory management and logistics in the retail sector through the self-checkout and automated warehouse process. However, the banking sector has digital services which creates opportunities for data analysis and cybersecurity and reduces traditional teller involvement.
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[bookmark: _Toc173497434]Figure 3: Potential job creation by automation
(Source: McKinsey Global Institute, 2018)
Automation has majorly impacted the future of job demands in the UK manufacturing sector. This includes challenges, including job displacement (Abdelmajied, 2022). This further reflects the aspects of skill gaps, yet automation also includes various opportunities such as better productivity, job creation and economic growth. Alcover et al., (2021) mentions that the fundamental elements to support this transition will be detailed training programs and policies for continued innovations.
A major impact due to automation is often related to job displacement and creation. It is expected that by the mid-2030s, the UK's job market linked to the manufacturing sector will be impacted by 30% (Ayinde and Kirkwood, 2020). This is further related to the idea that job displacement is mostly possible for low-skilled and routine jobs. It could widely create opportunities through programming, robotics engineering and data analytics. Therefore, this will create significant contributions to the workforce dynamics and the UK's economic contributions. The projected number suggests that automation in the manufacturing sector may create 7.3 million on a £518 billion GDP (The Engineer, 2024). This is widely supported by the rising use of automation across industries, as projected in the following illustration.
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[bookmark: _Toc173497435]Figure 4: Rising of automation
(Source: Lomanto, 2021)
Major impacts of automation on the future of job demands in the manufacturing sector in the UK, could be reflected through their increase in productivity and efficiency. Bachmann et al., (2024) mentions automation has positively increase work productivity in the manufacturing sector. This shall be related to increased precision and speed of the manufacturing process. Thus resulting in larger outputs at a low operation cost. However, it is also essential to note that the initial investment for implementing automation is rather higher compared to the traditional workforce. This is closely balanced with the idea that automation has increased efficiency through minimising waste production and human errors and optimising resource consumption. Such impacts could be best explained with the example of including 'Cobots’ in the UK manufacturing sector. ‘Cobots' were fundamentally designed to provide a helping hand to human workers that support better productivity and safety in the proposed sector. However, these automated bots have been efficient enough to disrupt the job creation market and are on the rise to replace certain operations in the UK manufacturing sector. Berger (2023) mentions that more than 50% of jobs are at risk due to the introduction of 'Cobots' in the next decade due to their highly efficient operations.
Finally, a significant impact could be reflected in changing regulations and policy building. This shall be related to the ideas where the use of automation needs standardisation and regulation (Baum-Talmor and Kitada, 2022). Thus, government support has positively impacted those accounts to forced workforce transition. This also includes support for automation investments and creating social safety nets that relate to better standards of operation in the UK manufacturing sector. This widely supports the ideas of workforce upskilling and reskilling. While few jobs are becoming obsolete, others need further skill building for transformation. This is supported through government-supported initiatives such as HVMCC (High Value Manufacturing Catapult Centres) that ensure to meet the potential workforce needs.
[bookmark: _Toc174692284]2.6 Automation in the UK Manufacturing Sector
UK manufacturing has specialised and high-value production, which embraces automation for competitive advantage. As per Spring, Faulconbridge and Sarwar (2022), UK manufacturing has a significant emphasis on aerospace technology, precision engineering and advanced materials. As per Weiss, Wortmeier and Kubicek (2021), the increment of innovation and efficiency has been associated with automation technology integration. However, it has issues with the need for skilled labour and proper maintenance of the automated systems.
The manufacturing sector has been associated with the revolutionary production system, which leverages advanced technologies for the optimisation of quality and efficiency. As mentioned by Hatzius (2023), the automated guided vehicles, along with the computer numerical control machines with robotic arms in repetitive tasks including packaging, assembly and welding. These technologies increase output rates along with the reduction of errors and enhance precision, improving competitiveness and lowering production costs. According to Sparrow and Howard (2021), automation in the manufacturing approach has an extension for the physical tasks for inclusion of the decision-making for the data-driven approach with the facilitation of the machine learning algorithms and AI approach. The predictive maintenance approach which utilisation of IoT sensors for monitoring the equipment in conditions in real-time along with minimising downtimes and pre-empting breakdowns. As mentioned by Zhang et al., (2020), the integration of the smart factories’ technologies into interconnected systems which enables the coordination across manufacturing lines which provides assurance for the responsive production adjustments and resource allocation. 
[image: ]
[bookmark: _Toc173497436]Figure 5: Industrial robot shipments in the UK
(Source: Mordor intelligence, 2024)
As per Hardy and Harvey (2020), automation provides improvements in scalability and productivity while providing essentiality for the skilled workforce for the maintenance and management of automated systems. Therefore, the reskilling approaches along with training programs have been essential for equipping the employees with the appropriate skills needed to maintain competitiveness in the automated environment for the UK-based manufacturing industry within the mentioned region.
Peculiarities and Differences from Other Sectors: UK manufacturing differs with the focus on the integration of advanced technology and high-value production. It requires knowledge of digital technologies and a blend of skills. As per Raisch and Krakowski (2021), manufacturing automation enhances productivity and precision in physical processes, while the requirement for upskilling and reskilling of the workforce is important and ensures a smooth transition.
[bookmark: _Toc174692285]2.7 Current Trends of Automation in the UK Manufacturing Sector
Automation in the UK manufacturing sector has been characterised by the integration of advanced technologies, including IoT and AI. However, the associated technologies have been revolutionary for the industry to increase competitiveness along with efficiency and productivity. According to O’Donovan (2020), the utilisation of industrial robots in manufacturing has been a prominent trend, while the International Federation of Robotics (IFR) has increased the deployment of industrial robotics in the UK by 15% in the installations in 2022 compared to the past year. However, the robots have been utilised for different tasks, which include material handling, painting, welding, along assembly, with the reduction of human error with increment of efficiency and precision. As argued by Coombs et al., (2020), Nissan’s Sunderland plant is one of the largest manufacturing places in the UK where over 1000 robots have been employed. As per Ram et al., (2022), these robots handle tasks regarding the final assembly and welding to contribute to the production of over 500,000 vehicles annually 500,000. The robotics implementation has enabled Nissan to maintain a high level of quality and productivity and reduce the costs and times of production. 
[image: Innovative Manufacturing Trends in 2024-2025]
[bookmark: _Toc173497437]Figure 6: Industrial revolutions
(Source: Max.zm, 2023)
As stated by Johnson et al., (2022), the machine learning and AI has been increasingly adopted for the optimisation for production procedures. Therefore, the AI-powered approaches for predictive maintenance help to recognise the potential equipment failure before occurring while it reduces maintenance costs and minimises downtime. As argued by Viale and Zouari (2020), the major player in the aerospace sector in the UK, Rolls-Royace, has utilised predictive maintenance along with AI in the manufacturing process. Predictive maintenance methods driven by AI assist in identifying possible equipment failures before they happen, decrease downtime, and lower maintenance costs. 
As per Mondolo (2022), Rolls-Royce, the leading aerospace company in the UK, uses AI and predictive maintenance in its manufacturing process. Therefore, through the evaluation of sensors embedded in machinery, the mentioned company can address and predict issues in maintenance and provide improved operational efficiency while reducing costs. As per O’Connell, Moore and Newe (2020), through the analysis of sensors integrated into machinery, the aforementioned organisation is able to anticipate and resolve maintenance difficulties, improving operating efficiency and cutting expenses in the UK manufacturing industry. As per Johnson et al., (2022), the technology of IoT has been another primary trend for the optimisation of manufacturing process along with enabling of the real-time monitoring. However, IoT devices gather data from several stages of production while enhancing product quality along with, improving efficiency and reducing wastage. 
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[bookmark: _Toc173497438]Figure 7: Industrial automation size
(Source: Ilabo, 2023)
The involvement of the increment of product quality and operational efficiency, the PWC reported that 91% of manufacturers have integrated IoT technology. As per Parker and Grote (2022), Siemens’ factory in Congleton has a production plant for speed drives while it integrates IoT to connect machinery. This provides an allowance for real-time data analysis and collection while it leads to a 40% reduction in downtime and a 30% increment in productivity. According to Filippi, Banno and Trento (2023), collaborative robots or Cobots have been designed for working with human workers, which increases safety and productivity. However, compared to the traditional industrial robots, Cobots are small, more flexible and easily programmed for several tasks. As per Parschau and Hauge (2020), the global market for Cobots has been expected to grow at a CAGR of 30% over the next five years with high adoption in the UK manufacturing sector. 
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[bookmark: _Toc173497439]Figure 8: TOE framework
(Source: Shee-Mun, 2023)
The involvement of the TOE framework creates the market structure along with the tech infrastructure and regulation in the environmental context while in technology it has compatibility, complexity and perceived relative advantages. This also includes organizational process incorporating firm sizes, slack resources and management support which are essential for the entire reshaping of the job demands due to the automation in the UK manufacturing sector. The UK-based online grocery retailer Ocado uses Cobots in the warehouse for managing the sorting and packaging while these work alongside human employees to enhance accuracy and efficiency in modern manufacturing approaches. 
As per Parker and Grote (2022), the utilisation of digital twins is gaining attraction in the manufacturing sector of the UK. As per Wirtz, Kunz and Paluch (2021), the digital models allow manufacturers to optimise and simulate the production procedures before implementing the changes in the actual context. The use of digital twins is becoming more and more popular in the UK industrial industry. As per Johnson et al., (2022), before making changes in the real world, manufacturers may improve and simulate the manufacturing processes with the help of digital models. The major defence contractor, BAE, uses digital twins for testing and designing new products, which majorly decreases development costs and time. 
[bookmark: _Toc174692286]2.8 How Automation is Changing Job Roles in the UK Manufacturing Sector
The automation integration in the UK-based manufacturing industry leads to challenges and opportunities for this transformation. As per Johnson et al., (2022), the integration of technologies such as IoT and AI has reshaped the creation of demand for the sew skilled professionals. The involvement of automation has a significant impact on the reduction of the manual workforce in manufacturing sites. Therefore, the tasks performed with manual labour, such as quality inspection, assembly line work, along material handling, have been increasing for handling with machines (Szabó-Szentgróti, Végvári and Varga, 2021). According to O’Donovan (2020), the demand for highly qualified workers has changed, though, due to the integration of technologies like AI and IoT. The decrease in manual labour at industrial facilities is significantly impacted by the engagement of automation. As a result, the amount of manual labour-intensive jobs, including quality control, assembly line work, and material handling, has increased in favour of machine handling. 
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[bookmark: _Toc173497440]Figure 9: Industrial robot installation in manufacturing
(Source: International trade association, 2020)
As mentioned by Carbonero, Ernst and Weber (2020), the Office for National Statistics (ONS) provides information that around 1.5 million jobs are at risk of replacement with automation in the UK regions, while a significant portion is in the manufacturing industry. As per Spöttl and Windelband (2021), Jaguar Land Rover has automated their production process, while in the Halewood plant, robots are majorly utilised for the tasks of painting and welding. Therefore, the changes reduced the requirements for manual labour while increasing the efficiency of production. This also led to the necessitating of the transition for affected workers with the reduction of roles in traditional manufacturing. 
As per Felsberger et al., (2022), the automation reduces need for human labour while it creates the new roles which requires the skills for maintain the process. Therefore, jobs search in IoT system management, data analysis, robotics engineering and AI programming have been important in this era. As per Mabasa (2020), while automation generates new positions requiring expertise to maintain the process, it also lessens the demand for human labour. As a result, it has become more crucial than ever to look for work in fields like AI programming, robotics engineering, data analysis, and IoT system administration. As per Smit et al., (2020), the demand for these skills is enhancing with the increased number of jobs posting in these areas. LinkedIn's UK Workforce report says that job postings regarding roles related to robotics and AI have increased by 40% in the past two years. However, Siemens, a leader in adopting automation, has seen that rapidly challenging transition. 
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[bookmark: _Toc173497441]Figure 10: Benefits of an employee with automation
(Source: Make, 2021)
As per Acemoglu et al., (2022), the Digital Factory in Congleton has the roles for evolving from traditional manufacturing jobs to the positions focused in the optimisation and management of the automated systems. Therefore, the employee now works as an IoT specialist, data analyst and automation engineer, which ensures efficient and smooth operations. As per Kolade and Owoseni (2022), addressing the changing job landscape has been associated with many companies investigating initiatives for upskilling and reskilling. However, these programs have been designed with the equipment of workers with the skills needed to produce in the automated atmosphere. As per Hughes et al., (2022), the survey by Manufacturing Technologies Association, the UK manufacturers of 65% have implemented or planning for implementation of training programs for helping employees to adopt new technologies. 
It can be addressed that Rolls-Royce has established a complete training program for reskilling the workforce. As per Johnson et al., (2022), the employees have been trained in different areas, such as digital maintenance along with machine learning and data analytics, while this initiative helps to retain valuable employees along ensures that the company has the necessary skills to maintain competitive advantages. As per Khogali and Mekid (2023), automation has been influencing wages and job quality. Therefore, routine jobs have been displaced, while new roles have often come with better working situations and higher wages. The involvement of several positions which require technical skills has offered more job opportunities and security for the advancement of the career.
[bookmark: _Toc174692287]2.9 Importance of Automation in Shaping Job Demands within the UK Manufacturing Sector
The essential process of automation has been related to the shaping of job demands within the manufacturing sector of the UK. However, the process shifts to the advanced technical positions from traditional manual roles in the job demand. As mentioned by Bonfield et al., (2020), the involvement of the highlight in the precision and high value of manufacturing creates essentiality for the automation to maintain the efficiency and competitiveness in the global aspect. Rolls-Royce, a key player in UK manufacturing, shows how automation shapes the industry. Benbya, Davenport and Pachidi (2020) point out that the company's use of advanced automation tech, like AI and robots, has changed how they make jet engines. This lets Rolls-Royce work more and to spend less money and time on production. Benbya, Davenport and Pachidi (2020) agree noting that these high-tech automation tools have revolutionized Rolls-Royce's manufacturing. The result, the company now produces engines faster, cheaper, and with greater accuracy.
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[bookmark: _Toc173497442]Figure 11: Leading of employment due to automation
(Source: Admin, 2024)
Therefore, the impact on job demands for automation has been linked to the employment approach of the industry. According to García de Soto et al., (2022), the report of Make UK provides information that the automation in manufacture industry creates 9% increment in the demand for engineer professionals and 7% enhancement in the data analysis and IT roles in recent five years. According to McLeay et al., (2021), the ONS provided data that productivity in the UK manufacturing industry has been increased by 5.7% from 2015 to 2020 through the advancements in automation. 
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[bookmark: _Toc173497443]Figure 12: Productivity increment due to automation
(Source: Admin, 2024)
The changes facilitate the upskilling and reskilling of the workforce, while the demand for roles involves the decline of repetitive and manual tasks. As mentioned by Parent-Rocheleau and Parker (2022), the requirement for skills in data analysis, robotics and AI has been increased while the initiatives and training programs are essential for the current workforce to gain the necessary skills to manage the increasing demand for automated systems. According to McLeay et al., (2021), the automation has been significantly shapes the job demand within the sector of manufacturing in the UK. Therefore, the encouragement of the transition towards more technology-oriented and skilled roles has been in demand for the manufacturing industry. As per Butt (2020), this evolution provides a highlight regarding the significance of continual adaptation and learning for gaining the full potential of automation. Thus, it provides achievement in the manufacturing industry with innovation and growth within the mentioned sector of the UK marketplace. 
[bookmark: _Toc174692288]2.10 Effective Strategies for Reskilling and Upskilling the Workforce
 The rapid advancements in the automation procedure in the UK-based manufacturing sectors have been associated with this procedure, while the strong strategies for upskilling along with the reskilling for the workforce. According to McLeay et al., (2021), the ensure smooth transitions for the automated environment, there needs to be complete training programs along with collaborations between educational and industry institutions and the support of the government.
Training program: The specific design regarding the training programs has been particularly addressed for the skill gap with automation. As stated by Holland and Davies (2020), the programs focus on technical skills, which include data analysis along with AI and robotics. Involvement of soft skills has been associated with this, which incorporates adaptability and problem-solving. As per Baptista et al., (2020), several companies like Siemens have implemented initiatives for extensive training while offering courses of "Digital Academy", which covers automation and digital technologies to prepare the demands for recent-day manufacturing. According to Grybauskas, Stefanini and Ghobakhloo (2022), it can be addressed that Siemens has invested its workforce with the establishment of Digital Academy for offering specialised courses in digital and automation technologies. Therefore, this approach provides enabling for enhanced skills for 4000 employees, which improves the innovation and productivity of the company.
Collaboration between educational institutions and industry: The collaboration among educational institutions along manufacturers can be created with personalised educational approaches which align with the requirements of the industry. As per Baptista et al., (2020), the apprenticeship programs, along with the partnerships with universities, can provide theoretical knowledge and hands-on experience. As per Hodder (2020), the initiative of "Made Smarter" in UK manufacturing encourages collaborations between academia and industry, which offers the resources and training to help businesses adapt to technologies of digital approaches. The initiative of Made Smarter has successfully facilitated collaborations between educational institutions and manufacturing. According to McLeay et al., (2021), the inception creates the 500 businesses which have engaged with the programs leading to the upskilling of the 1200 employees. Therefore, the partnership has improved the readiness of the entire sector for automation while demonstrating the collaboration of the industry-academia in an effective manner.
Government funding and support: The important role of Government support has been essential for facilitating the transitions for the workforce. According to McLeay et al., (2021), the subsidies for training programs, financial initiatives and grants can provide encouragement for the companies for investing in the development for the employees. The National Retraining Scheme of the UK Government focuses on helping adults gain new skills to have job opportunities with a better scope, which has been specifically affected by automation in the manufacturing sector within the UK. As argued by Danzer, Feuerbaum and Gaessler (2024), this scheme has been allocated £100 million for supporting workforce reskilling. As argued by Poláková et al., (2023), the funding provides the ability for 50,000 individuals to enroll on the training programs in several approaches, which significantly increases the employability of the employees in the industry of automation in the UK manufacturing sector.
Continuous education and lifelong learning: The promotional approach of the culture of lifelong learning provides the assurance of the employees for a continual update of their skills to keep a competitive approach to the advancements in technology. As argued by Jackson and Tomlinson (2020), companies can encourage continuous incentives, including professional development along with tuition reimbursement opportunities. Therefore, Jaguar Land Rover provides offers for the employee to access the certifications along with online courses to encourage the continual skill development approach. According to Jarrahi et al., (2021), the commitment of Jaguar Land Rover has continuous education which provides the professional development program in yearly. Therefore, the approaches have increased improved individual competencies along with contributing to the ability of the company to integrate advanced automation technologies in a seamless manner.
[bookmark: _Hlk173493112]Cross-functional training: The encouragement of cross-functional training provides an allowance for the employees to gain a wide understanding of the different roles within the UK-manufacturing company. As argued by Chiou and Lee (2023), the strategy has increased flexibility along with the assurance that the workers can adapt the several positions as automation for reshaping the job demands. As per Abioye et al., (2021), the implementation of cross-functional training for Rolls-Royce to develop a versatile workforce which provides the capability for managing several aspects of automation in the manufacturing industry. According to Tsiligiris and Bowyer (2021), the cross-functional program of Rolls-Royce provided an increment of 15% in operational efficiency. Therefore, the training of employees in multiple disciplines can seamlessly transition between continuity assurance along with roles and adaptability for the manufacturing environments in the automated environment within the UK. 
According to Grybauskas, Stefanini and Ghobakhloo (2022), the effective strategies for upskilling and reskilling in the workforce in the manufacturing sector of the UK provide inclusion of cross-functional training, lifelong learning, government support, industry-academia collaboration along with complete training programs. Therefore, the strategies provide assurance that employees are well-prepared to navigate the evolving demand of automation while encouraging an adaptable and resilient workforce for the entire manufacturing industry within the UK region.
[bookmark: _Toc174692289]2.11 Conceptual Framework
The conceptual framework showcase that the framework for developing the research which has five major components incorporating, job demands, identification of specific technology, current job roles in demand for automation, automation in the past industrial revolution with 4.0 technology along with changes in the job demand, skill requirement and workforce dynamics. This indicates the effective strategies with upskilling and reskilling and development of the actionable recommendations. The final outcome displays the significant influence on the job demands of automation within the UK manufacturing sector. 
The impact of the automation for future job demands in the UK-based manufacturing industry has been related to the five aspects which provides the job demands in AI, IoT and robotics. The second component includes the recognising of the specific technologies associated with the manufacturing automation and third is related to the current job roles in demand for the automation. The fourth and fifth component is related with the current studies from the past industrial revolution with 4.0 technology and the changes of job demands, skill requirements and workforce dynamics. The first and second component is related to the implementation of the effective strategies with the integration of upskilling and reskilling while the fourth and fifth provides development of the actionable suggestion from past studies and current trends in the jobs. The overall outcome of this framework suggests the high influence over the job demands of automation within the UK-based manufacturing sector.
The utilisation of the Technology-Organization-Environment (TOE) framework has been associated with this research. This model investigates the environmental, technological and organizational factors which influences automation which it helps evaluating these dimensions which affects the workforce adaptation, job roles and required skills in the manufacturing sector. The entire process has been associated with the mentioned framework for providing the e understanding of the integration of the new systems regarding the automation which has influence over the future job demands within the UK. The advancement in the technological aspects creates changes in the required skills along with he jobs roles for the people which has been related to the organizational factors (Tsiligiris and Bowyer (2021). This includes the providence of training along with the management support to gain the successful implementation within the organisation with the help of automation. The associated policy changes along with the current trends adjustment for the labor market is incorporated with the environmental factors which has an essential role for the future job demands of the workforce within the UK marketplace.
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[bookmark: _Toc173497444]Figure 13: Conceptual framework
(Source: Developed by the researcher)
[bookmark: _Toc174692290]2.12 Literature Gap
The literature gap regarding the research has initiated the impact of automation on future job demands in the UK manufacturing sector, which lies in the complete analysis of the management of emerging technologies such as robotics and AI. Specifically, influencing the jobs in middle-skilled job demand. Therefore, the existing literature frequently focuses on the implications of high-level along with displacement of low-skilled labour. According to Grybauskas, Stefanini and Ghobakhloo (2022), this includes the overlooking of the proper impact on the roles requiring moderate skill levels. The proper understanding of these dynamics has been essential for industry leaders and policymakers to develop targeted strategies for job creation and upskilling among technological advancements in the study. The existing studies do not have a proper industry and a single marketplace, while this study focuses on the manufacturing industry within the UK region. The literature gap has an indication of the limitation of specific industry-centric research, which creates a literature gap.
[bookmark: _Toc174692291]2.13 Conclusion of Chapter
This chapter has explored the profound impact of automation on the future job demand within the manufacturing sector of the UK. However, automation has been driven by technologies, including robotics, IoT and AI, which reshape job roles along with encouraging innovation and enhancing efficiency. According to Grybauskas, Stefanini and Ghobakhloo (2022), the evaluation of the sector for Industry 4.0 along with smart factories provides essentiality for the changes in the traditional manual labour with the inclusion of more technical with the skilled roles in data analytics along with maintenance and programming of AI. However, automation has presented opportunities for increment competitiveness and productivity, which creates issues incorporating job replacement with the requirement for the reskilling of the workforce. 
As per Spring, Faulconbridge and Sarwar (2022), effective strategies, including government support approaches, collaborations, industry-academia and personalised training programs, have been essential for equipping the workforce with the necessary skills to gain competitive advantages in the automated environment. Therefore, the navigation of these changes requires a proactive approach to ensure a balanced transition which maximises the benefits of automation. This provides mitigation approaches for the potential socio-economic influence on the manufacturing workforce within the UK region.
[bookmark: _Toc174692292]Chapter 3: Research Methodology
[bookmark: _Toc174692293]3.1 Chapter Overview
This chapter presents a systematic investigation into the impact of automation on job demands within the UK manufacturing sector. However, it details the research design, including the systematic literature review methodology, search terms, and inclusion and exclusion criteria. This chapter highlights ethical considerations for data transparency and integrity. It also outlines the data extraction process along with the selection of academic sources to ensure a comprehensive understanding of the effect of automation on workforce strategies and job roles in the manufacturing industry.
[bookmark: _Toc174692294]3.2 Systematic Literature Review
This is essential for following the methodological and structural approach for conducting the systematic literature review (SLR) on the impact of automation on the future job demands of the UK manufacturing sector. According to Abduljabbar, Liyanage and Dia (2021), The SLR approach should be guided by the predefined criteria regarding the assurance providence of reproducibility along with a detailed approach. The involvement of the comprehensive research across various grey literature sources and databased for collecting the relevant evidence of the topic is associated with this method. The process was initiated with the development of clear criteria of exclusion and inclusion for enhancing the validity while reducing the biasness of the findings. 
As per Bartolacci, Caputo and Soverchia (2020), SLRs have been essential for the synthesising of the existing research to answer particular questions while combining the information to provide a coherent understanding of the matter of the research subject. Therefore, this highlights the synthesis regarding the information which are involved in the integration of the diverse approaches of knowledge to form a unified view, which is specifically valuable to acknowledge complex issues such as the impact of automation on job demands. As mentioned by Billore and Anisimova (2021), transparency in evaluating evidence and sources has been essential for providing assurance regarding the review's reliability. The consideration of the vast scope of scholarly literature incorporates the essential approach for adopting search methodology, which is unbiased and systematic. Therefore, the declaration of PRISMA provides the offerings reading flowchart and checklist for guiding researchers through the process. This ensures that all relevant evidence is considered for the research development process. 
As per de Barcelos Silva et al., (2020), the screening procedure frequently conducted by multiple researchers which involves the comparing and piloting of the findings for reducing bias and maintain consistency. The involvement of SLRs helps to mitigate indirect bias by systematically covering the entire relevant studies, which provides more comprehensive and objective perspectives of the research topic (Yong, Yusliza and Fawehinmi, 2020). This approach improves accuracy along with enhancing the efficiency of the review process, which makes it a required tool for assessing the current state of knowledge and guides future research.
[bookmark: _Toc174692295]3.3 Review Panel
[bookmark: _GoBack]The role of a research review panel is associated with the offering of expert guidance and assurance of the research output’s quality. As per Gualtieri, Rauch and Vidoni (2021), the panel facilitates decision-making at various stages of the research development while also maintaining transparency and enhancing the clarity of objectives in data handling.
	Name
	Areas of Expertise

	Supervisor
	Automation specialist

	Panel member 1
	Job market analyst

	Panel member 2
	Workforce development expert


[bookmark: _Toc173497452]Table 1: Review panel
(Source: Author)
The expertise and recommendations of panel are essential to shape the research direction while ensuring the comprehensive analysis on the impact of automation on job demands in the UK manufacturing sector.
[bookmark: _Toc174692296]3.4 Defining Search Terms
The defining of the search terms for the research regarding this specific subject requires to have few particular key terms which have been identifies for focusing on the impact of automation on the job demands within the manufacturing sector of the UK (Hägg and Gabrielsson, 2020). The following table outlines these terms along with their relevance to this specific research.
	Key term
	Definition

	Automation
	This refers to the utilisation of technology for performing tasks which were previously carried out by human workers. This is related for enhancing efficiency along with reduction of costs.

	Job Demands
	This has relevance to the expectations and requirements of various job roles within an industry incorporating tasks, responsibilities and skills.

	UK Manufacturing Sector
	The segment of the UK economy involves the processing and production of goods including several industries such as electronics, aerospace and automotive (Hendricks and Mwapwele, 2024).

	Workforce Reskilling
	The procedure for training employees to acquire new skills needed to adopt to changes in technological advancements and job roles.


[bookmark: _Toc173497453]Table 2: Search terms
(Source: Author)
These terms are essential for guiding the research towards understanding of the automation’s effect on job roles and the need for reskilling in the manufacturing sector of the UK. They help to narrow the focus and ensure the relevant literature is included in the systematic review (Kraus, Breier and Dasí-Rodríguez, 2020).
[bookmark: _Toc174692297]3.5 Search Strings
The entire guide of SLR for investigating the impact of automation on job demands in the UK manufacturing sector provides the following tables which has detailed search engine, search syntax and number of hits obtained from different databases.
	Number
	1
	2
	3

	Keyword
	Automation
	Job Demands
	UK Manufacturing Sector

	Alternative words
	Automation OR Technological Integration OR Robotics
	Job Requirements OR Job Roles OR Employment Needs
	Manufacturing Industry OR Production Sector OR Industrial Sector

	Search String
	(Automation OR Technological Integration OR Robotics) AND (Job Requirements OR Job Roles OR Employment Needs) AND (Manufacturing Industry OR Production Sector OR Industrial Sector)
	
	


[bookmark: _Toc173497454]Table 3: Search strings
(Source: Generated by the researcher)
The search syntax, which is in the following table, combines keywords and alternative terms using Boolean operators to ensure a comprehensive search.
	(Automation OR Technological Integration OR Robotics) AND (Job Requirements OR Job Roles OR Employment Needs) AND (Manufacturing Industry OR Production Sector OR Industrial Sector)


[bookmark: _Toc173497455]Table 4 : Search syntax
(Source: Generated by the researcher)
The following table shows the number of hits obtained from the searcher utilising the specified strings across different focus areas.
	Industry/Sector
	Manufacturing
	UK Manufacturing Sector

	Automation
	120
	85

	Job Demands
	98
	70

	UK Manufacturing Sector
	80
	55

	Total Hits
	298
	210


[bookmark: _Toc173497456]Table 5: Number of hits
(Source: Generated by the researcher)
These tables outline the approach for conducting the literature search while includes the structured search syntax and strings for ensuring complete coverage of the topic. As per Kumar, Kar and Ilavarasan (2021), the number of hits provides an indication regarding the volume of the retrieved literature which helps in assessing wider and depth of available research on the impact of automation on job demands within the UK manufacturing sector.
[bookmark: _Toc174692298]3.6 Academic Database and Journals
This section outlines the journals and academic databases which has been selected or supporting the research on the impact of automation on job demands in the UK manufacturing sector. These resources are essential for accessing relevant academic literature with high-quality. 
Google Scholar: This freely accessible tool allows for searching scholarly articles, conference papers, books and these across various disciplines. As per MacAskill et al., (2021), it aggregates research from multiple sources incorporating academic respiratory and publishers in providing a wide range of articles relevant to the job demands and automation in manufacturing. Google Scholar links to full-text articles from verified sources like IEEE and ScienceDirect.
ScienceDirect: Since ScienceDirect is a leading full-text scientific database, it provides extensive coverage of articles and journals related to manufacturing, technology and engineering, this is essential source for obtaining up-to-date research on automation technologies and their impact on the manufacturing industry (Mengist, Soromessa and Legese, 2020).
IEEE Xplore: This offers access to technical literature in electronics, electrical engineering and computer science while it is essential for retrieving advanced research on automation technologies and their applications in industrial settings.  
[bookmark: _Toc174692299]3.7 Screening Process
[bookmark: _Toc174692300]3.7.1 Academic Article Generation
This provides the outlining of the process regarding generating academic articles for the SLR on the impact of automation on job demands in the manufacturing sector of the UK. The following table provides detailed steps which have been taken from the initial database search to the final article inclusion.
	Stage
	Records

	Initial database records
	200

	Records after removing duplicates
	167

	Title and abstract screening
	152

	Rejected articles due to focus on other countries or non-English content
	52

	Articles reviewed with full-text and English
	100

	Rejected articles due to lack of open access
	50

	Studies included in the SLR
	50


[bookmark: _Toc173497457]Table 6: Article generation
(Source: Author)
The table highlights the accurate process for selecting relevant articles while initiating a broad search and narrowing it down to those most relevant to the research questions. However, the selection process involved removing duplicates, screening abstracts and titles, and reviewing full text to ensure relevance and accessibility (Mohamed Shaffril, Samsuddin and Abu Samah, 2021). Finally, 50 articles were included in the SLR in reflecting a systematic and careful approach to the identification of high-quality research on the impact of automation on job demands in the manufacturing industry of the UK.
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[bookmark: _Toc173497445]Figure 14: PRISMA flowchart
(Source: Developed by the researcher)
[bookmark: _Toc174692301]3.7.2 Academic Article Inclusion and Exclusion Criteria
This segment outlines the exclusion and inclusion criteria for selecting the academic articles and journals for the SLR on the impact of automation on job demands in the UK manufacturing sector. These criteria are designed to ensure the quality and relevance of the selected research.
	No.
	Characteristics
	Inclusion Criteria

	1
	Article language
	English

	2
	Date of publication
	Since 2020

	3
	Location
	Preferably the UK and other relevant global contexts

	4
	Subject area
	Automation, job demands, UK manufacturing sector

	5
	Type of article 
	Academic journals, industrial reports, conference papers

	6
	Unit of reference
	UK manufacturing sector, automation technologies

	7
	Industry field
	Manufacturing, automation, job market impacts

	8
	Type of disruptions
	Automation-driven changes and job market impacts


[bookmark: _Toc173497458]Table 7: Inclusion criteria
(Source: Author)
	No.
	Characteristics
	Exclusion Criteria

	1
	Article language
	Any language other than English

	2
	Date of publication
	Publication before 2020

	3
	Location
	Studies focusing on non-UK contexts

	4
	Subject area
	Topics unrelated to the automation of UK manufacturing

	5
	Type of article
	Non-academic sources, such as general news or blogs

	6
	Unit of reference
	Non-manufacturing sectors

	7
	Industry field
	Industries outside the manufacturing sector

	8
	Type of disruptions
	Non-automation-related disruptions


[bookmark: _Toc173497459]Table 8: Exclusion criteria
(Source: Author)
These criteria ensures that the selected articles are relevant to the research questions focusing on the selected subject. The criteria also prioritise sources which offers significant insight into practical implications and current trends.
[bookmark: _Toc174692302]3.9 Quality Appraisal
Quality appraisal has been essential for the evaluation of the relevance of the selected articles in this study. However, the process involves assessment of the multiple dimensions for ensuring that the included articles meet reliability, high standard of quality and relevance for the research topic. the following table outlines the criteria for quality appraisal.
	Level

	No
	Criteria
	0
	1
	2
	3
	N/A

	1
	Methodology
	Lack of information or clarity
	Poor execution and methods
	Suitable research design and methods
	Comprehensive and well-executed methodology
	Not applicable

	2
	Contributing theories
	Absence of relevant theories
	Lack of minimal theory application
	Partial presence of relevant theory
	Strong and well-integrated theoretical framework
	Not applicable

	3
	Practice implications
	Not relevant practice implications
	Lack of practical information
	Partial relevance to practice
	Clear and actionable practice implications
	Not applicable


[bookmark: _Toc173497460]Table 9: Quality appraisal criteria
(Source: Author)
In this research, the quality appraisal ensured that out of the initial 200 articles, only 50 met the relevant standard for inclusion. As per Paul and Criado (2020), the selected has been based on the methodological accuracy along with the theoretical relevance and practical implications outlined above. The procedure has focus for maintaining standards of the evidence-based assessment while ensuring that only most potent and relevant sturdies were includes for analysis. 
[bookmark: _Toc174692303]3.10 Data Extraction Process
The essential process for this research development includes the data extraction process, which involves the systematic collection, organisation and transformation of data from selected sources to ensure it meets the objectives of the research. Therefore, in this study, the data extraction has been executed with a focus on relevance and accuracy, incorporating the exclusion and inclusion criteria which have been previously defined (Schröer, Kruse and Gómez, 2021). In the initial phase, the relevant data has been extracted from various academic sources such as ScienceDirect, IEEE Xplore and Google Scholar as well as reputed news articles. This step provides assurance that data collection is comprehensive and accurate to the research questions. Therefore, the data extraction process involves different stages.
Collation: Data has been gathered from the selected sources and articles according to the research criteria. This incorporates filtering out sources which has low-quality and are irrelevant (Shemshack and Spector, 2020).
Transformation: The gathered data is then transforms to fit research framework. This involves the summarisation of the key findings along with identification of themes and converting information into structured format suitable for the evaluation.
Loading: The transforms data has been compiled into spreadsheet for further analysis wile this step ensures that the data is organised systematically and ready for analysis.
As per Valverde-Berrocoso et al., (2020), the quality of the data extraction procedure has direct impact on the validity and reliability of the research findings. Therefore, with supporting the accurate standard and focusing on relevant, high-quality data, this process provide assurance that the final analysis reflects most comprehensive and accurate insight into the impact of automation on job demands in the UK manufacturing sector.
[bookmark: _Toc174692304]3.11 Research Desing
The study has utilised a systematic review methodology for investigating the impact of automation on job demands within the manufacturing sector of the UK. As per Van Dinter, Tekinerdogan and Catal (2021), this approach involves a structured process for evaluating, gathering and synthesising information from relevant and verified sources. The research design has focused on qualitative analysis while employing a deductive research approach to assess the influence of automation over job roles and workforce adaptation. By reviewing current trends and evaluating insights from several authentic sources, the study aims to provide a comprehensive understanding of the effects of automation on job demands and strategies for workforce reskilling (Votto et al., 2021). This design provides assurance of a thorough and evidence-based analysis of the research.
[bookmark: _Toc174692305]3.12 Ethical Considerations
Ethical considerations for this research include ensuring data accuracy and integrity with proper citation to avoid plagiarism and respect for intellectual property rights. This research followed the confidentiality of sensitive industry information to avoid conflicts of interest and ensure transparency in findings and methodology to deliver credible and reliable outcomes.
[bookmark: _Toc174692306]3.13 Chapter Summary
This chapter summary includes the outlining of the research on the impact of automation on job demands in the UK manufacturing sector. However, it includes a detailed SLR approach with the specification of search terms, inclusion and exclusion criteria and quality appraisal method. The research design involves a deductive and qualitative approach to analyse current trends, job role changes, along workforce adaptation strategies. Therefore, ethical consideration highlights the respect for intellectual property, data integrity and proper citation. This chapter also addressed the data extraction procedure along with the selection of an academic database to ensure a comprehensive and objective analysis for providing insights into the effect of automation on job demands. 



[bookmark: _Toc174692307]Chapter 4: Results, Analysis and Discussion
[bookmark: _Toc174692308]4.1 Chapter Overview
The entire chapter provides the presentation of the results regarding the research on the impact of AI and automation on job demand within the UK manufacturing industry. This includes the current trends in automation and AI along with the impact on employment and workforce dynamics and technological integration and organisational transformation. This has included a table of 50 articles which has been analysed for getting results.
[bookmark: _Toc174692309]4.2 Presentation of Results
Current trends in automation and AI
Current research provides highlights regarding the transformative impact of AI and automation in several sectors. However, studies have revealed that automation technologies and AI significantly reshape industries while influencing workforce dynamics and changing organisational structures (Bolpagni et al., 2022). The study by Benbya, Davenport, and Pachidi (2020) provides information regarding the organisational operations of AI, which presents both challenges and opportunities in integration. The review of Abioye et al., (2021) provides that the extensive investigation regarding the future aspects and current status of AI in the industry which showcases the potential for enhancement in innovation and efficiency.
Impact on employment and workforce dynamics
The impact of automation on employment has been a recurrent theme while studies such as Carbonero, Ernst, and Weber (2020) and Filippi, Banno, and Trento (2023) explore the influence of automation technologies on job markets, which frequently leads to job displacement and also creates new opportunities. Filippi et al., (2023) offer a complete review of automation technologies and their impact on employment with the highlight of the dual nature of the advancements of technology incorporating generating new job categories and displacing traditional roles. 
Technological integration and organisational transformation
The integration of technologies has been an essential factor in the organisational transformation. Butollo (2021) discusses the impact of digitalisation on production geographics while suggesting changes towards either reshaping or the further globalisation of the networks of production. Felsberger et al., (2022) investigates the reconciling of the Industry 4.0 technologies with the dynamic capabilities within the European manufacturing which indicates the significant enhancements in operational efficiency through the adoption of technology.
Ethical and social implications
The social implications, along with the ethical application of automation and AI, have been increasingly evaluated. Khogali and Mekid (2023) have investigated the ethical impacts along with the long-term social influences of AI and automation, which stresses the requirements for careful consideration of social consequences along with ethical issues. Similarly, Grybauskas, Stefanini, and Ghobakhloo (2022) examine social sustainability in the Industry 4.0 context, which highlights the need to address social implications with the advancements of technology. 
Future outlook and strategic recommendations
The future outlook of AI and automation suggests a continual evolution of the skill requirements along with the work environments. Kolade and Owoseni (2022) introduced the concept of Employment 5.0, which forecasts a future where technological advancements further transform the structures of work. This is in alignment with the findings of Raisch and Krakowski (2021), who discuss the contradictory nature of AI in management, which includes balancing augmentation and automation for optimising organisational performance.
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[bookmark: _Toc174692312]4.5 Analysis of Results
The integration of AI and automation in several sectors has been reshaping industries while creating significant changes in the operations of organisations. As per Cirillo et al., (2021), the involvement of the impact of AI on organisations is beneficial and offers the opportunities for improved efficiency innovation along with productivity along with presents the challenges in terms of adaptation and integration. The proper highlighting of the future challenges and current status of AI in various industries indicates that AI technologies have the potential for revolution in the improvements of outcomes and procedures. As per Del Giudice et al., (2021), in the entire industry, AI and automation are the essential aspects of the process which has an effect on workforce dynamics and employment. 
The involvement of automation technologies has a significant influence on job marketing, which frequently leads to the creation of job opportunities along with job displacements; the recommendations regarding automation can displace certain job roles while simultaneously generating new categories of employment while needing for changes in the workforce capabilities and skills. As per Egana-delSol et al., (2022), this nature of technological advancements creates essentiality of the strategic approaches for workforce development which ensures that employees are equipped with skills and needs for the emerging roles. 
[image: Automation could replace 1.5 million jobs, says ONS - BBC News]
[bookmark: _Toc173497446]Figure 15: Job replacement due to automation
(Source: BBC, 2017)
The integration of technology has been major in transforming the organisational approach. The discussion regarding the effects of digitalisation on the production geography highlights the potential changes towards the further globalisation of the production networks. As per Green et al., (2022), the changes have been indicative of the wider changes that the technologies have been bringing manufacturing process, which is changing job demands. The investigation regarding the impact of these technologies has been associated with the manufacturing industries while revealing the significant enhancements in the dynamic capabilities along with the operational efficiency. As per Hassard and Morris (2022), the successful integration of these technologies needs organisations to adopt their structure, workforce skills and procedures to get full leverage of the benefits of AI and automation. The implication of the social and ethical approach has been associated with the critical considerations for AI and automation. As per Hickie and Hickie (2022), the exploration of the ethical and sustainable social impacts of these technologies highlights the significance of addressing potential ethical and social consequences. 
[image: Automation creates the space for entirely new jobs: the UK must adopt,  adapt and improve | LSE Business Review]
[bookmark: _Toc173497447]Figure 16: Job demands fluctuate due to automation
(Source: Costa and Yu, 2023)
The proper assurance regarding the need for social sustainability in this age of digitalisation requires to have a focus on the social implications of Industry 4.0. the involvement of these studies provides the necessity for policy makers and organisations to consider the wider social influence of technological advancements, which ensures a positive contribution to social well-being (Hoff et al., 2022). However, the future outlook for AI and automation has suggestions for the continual evolution in the skill requirements along with the work environments. 
The concept of Employment 5.0 provides the envisions for the future where technological advancements further transform work procedures. This perspective has alignment with the contradiction of automation and augmentation in highlighting the need for balancing the automation with augmentation for optimising the organisational performances. As per Ivaldi, Scaratti and Fregnan (2022), these balancing involves the leveraging of AI to increase the human capabilities rather than replacing the human labour. This creates a more innovative and productive workforce in the UK manufacturing sector. According to Jiao et al., (2020), for navigating these changes, the organisations require to adopt several strategies which addressed both challenges and opportunities presented by the AI and automation. 
[image: ]
[bookmark: _Toc173497448]Figure 17: UK factory automation and industrial control system market
(Source: Mordor Intelligence, 2029)
This incorporates the investment in workforce development to equip employees with the necessary skills for new roles. It also involves the implementation of ethical guidelines for addressing the social impacts and encouraging a culture of continuous learning and adaptation. As per Kuzior (2022), policymakers need to have a crucial role in creating frameworks to support these transitions while encouraging the benefits of technological advancements in the entire process. The integration of AI and automation has been significant in changing industries by influencing social dynamics, organisational structures and employment (Marciniak and Stanisławski, 2021). Therefore, these technologies offer several benefits in innovation and efficiency while also providing challenges which need to be managed in a strategic approach. By addressing these challenges and leveraging the opportunities presented by AI and automation, the UK manufacturing sector can create a more socially responsible, innovative and productive future.
[bookmark: _Toc174692313]4.6 Discussion of Results
The exploration of the impact of AI and automation in the UK manufacturing sector provides an in-depth acknowledgement of the current trends along with the ethical implications, technological integration and workforce dynamics. Therefore, this discussion has to link the findings back to the literature reviewed while highlighting the challenges associated with these technologies and their transformative potential. The literature consistently provides information regarding the dual nature of the impact of automation on employment. As per Margherita and Bua (2021), AI, along with automation, has been reshaping the job markets while creating several job opportunities for the workforce along with challenges. The illustration by Carbonero, Ernst, and Weber (2020) and Filippi, Banno, and Trento (2023) has been associated with the leading of job replacement by the automation for traditional roles while simultaneously generating new employment skills which require advanced skills. Therefore, this impact of the dual aspect with the findings of Acemoglu et al., (2022) creates the knowledgeable information regarding the less job placement for the low-skilled categories while creating the high-skill jobs for the skilled professionals. 
[image: Chart: How Many Jobs Could Fall Victim to Automatization? | Statista]
[bookmark: _Toc173497449]Figure 18: Job replaced by robots and algorithm
(Source: Loesche and Richter, 2017)
The emerging activities of the new job creation provide a necessity for the shifting in the skill requirements, which highlights the significance of the initiatives of upskilling and reskilling. Kolade and Owoseni (2022) provide information regarding the concept of Employment 5.0, which highlights the future work landscape. In this continuous adaptation and learning have been essential which aligns with the work of Jarrahi et al., (2021) rise of the algorithm management and the requirements workers to adopt the new norms of oversight of the digital and AI driven approach. The findings also highlight the significance of balancing technological advancements with the well-being of the workforce. Johnson et al., (2020) and Khogali and Mekid (2023) highlights the need for ethical consideration in the implementation for the automation along with the AI which ensures that the careful management of the social impacts. 
As per Moghrabi et al., (2023), the potential for the enhanced job insecurity along with the mental health issues has been associated among workers by the automation calls for the proactive measures for supporting the affected communities and individuals. The proper integration of automation and AI technologies drives significant organisational transformation while enhancing productivity and efficiency. According to Molino, Cortese and Ghislieri (2020), the highlight of the Industry 4.0 technology has been reshaped with the production geographies along with the dynamic capabilities within the manufacturing industries within the UK region. The involvement of these technologies has enabled the optimisation of production procedures along with improved product quality and reduced costs. 
[image: How automation has affected jobs through the ages | World Economic Forum]
[bookmark: _Toc173497450]Figure 19: Affected jobs due to automation
(Source: Fleming, 2020)
The adoption of technologies related to Industry 4.0 technologies, such as advanced analytical data along with robotics and IoT, provides facilitation regarding decision-making and real-time data collection. Therefore, Abioye et al., (2021) and Wallbank and Callanan (2022) demonstrates that these technologies provide firms with the tools for streamlining of the operations along with the enhanced competitiveness. The involvement of the integration of AI in quality control systems, along with predictive maintenance and supply chain management, provides examples of the transformative potential of these advanced technologies. The successful integration of these technologies needs major investments and an approach, which is strategies. Coombs et al., (2020) and Newman et al., (2021) provides acknowledgement of the companies in the technological adoptions with the workforce capabilities along with the strategic objectives. Therefore, the alignment ensures the benefits regarding automation have been maximised with the minimisation of potential disruption to employment. 
The implications of the social and ethical of the automation and AI has been essential for the deployment. Therefore, Khogali and Mekid (2023) and Grybauskas, Stefanini, and Ghobakhloo (2022) have been stressing the significance of addressing the ethical concerns along with social sustainability in the context of Industry 4.0 The involvement of the potential for social unrest along with the increased inequality, and job displacement provides an inclusive and careful approach for the adoption of technology. Therefore, the literature provides highlights regarding the requirements for frameworks and policies which ensure the equitable and fair distribution of automation's benefits. Acemoglu et al., (2022) and Kurer (2020) have information regarding the potential for automation to expand the social inequalities if not managed appropriately. Therefore, industry leaders and policymakers are required to collaborate or develop strategies which promote inclusive development while preventing the negative social impacts of automation. 
[image: Robotic Process Automation Jobs, Co-occurring Skills & Salary Benchmarking  | IT Jobs Watch]
[bookmark: _Toc173497451]Figure 20: Automation job demands
(Source: IT jobs watch, 2024)
The ethical implications of the decision-making approach with AI, specifically in the areas of customer interactions along with performance evaluation and hiring, need careful consideration. Chiou and Lee (2023) and Raisch and Krakowski (2021) provide information regarding the significance of ethical guidelines along with accountability and transparency for the proper deployment of AI systems. Therefore, the assurance that the AI algorithm with fair the unbiased, along with the alignment of the social values, has been essential for the maintenance of public acceptance and trust. The future outlook of automation and AI in the UK manufacturing sector has been associated with the suggestion of the continued evolution of the work environments and skill requirements. 
The literature indicates that companies are required to adopt proactive approaches for workforce development while highlighting the lifelong learning activities and reskilling process. Therefore, Kolade and Owoseni (2022) and Hatzius (2023) highlight the requirements for the government, industry and educational institutions to collaborate to prepare the workforce for the demands of future job demands. However, the strategic job recommendations for the organisation include balancing automation and augmentation for the optimisation of the organisational performance. 
A study by Raisch and Krakowski (2021) provides automation along with augmentation perspectives, which provide decisions regarding task automation and task augmentation with the capabilities of humans. Therefore, it balances automation, which increases productivity without compromising the unique value of the human employees within the UK manufacturing industry (Nikitas, Vitel and Cotet, 2021). The literature provides information regarding the importance of ethical considerations for the deployment of automation technologies and AI, which provides the development of guidelines and frameworks for ethics to provide the assurance of responsible utilisation of these technologies. Industry leaders and policymakers have collaborated to establish standards which promote accountability, fairness and transparency.
Linking Back to the Literature
The findings of this study include the alignment of the insights and themes presented in the reviewed literature. The influence of automation on future outlooks, ethical considerations, technological integration and employment has been consistent with the discussion in the works of Carbonero, Ernst, and Weber (2020), Filippi, Banno, and Trento (2023), Butollo (2021), and Khogali and Mekid (2023). 
The literature has provided a comprehensive creation of the acknowledgement of the multiple impacts of automation and AI, and the results of the study are established with these insights, which offers a standard perspective of the manufacturing sector within the UK. However, the discussion also highlights the significance of addressing of implication with the social and ethical approach of automation, as highlighted by Chiou and Lee (2023) and Raisch and Krakowski (2021). The requirements for the workforce development along with the strategic alignment has been discussed by Coombs et al., (2020) and Newman et al., (2021) which is associated with the study’s findings. 
[bookmark: _Toc174692314]4.7 Theoretical Discussion
The involvement of the TOE framework in the Chapter 2 has the direct connection to the table10 which provides the tables for articles utilised in the research. However, this framework provides a complete understanding regarding the adoption of automation within the UK manufacturing sector. This framework as the components of technological, organisational along with environmental factors which is associated with the adoption of the framework. The Table 10 in Chapter 4 provides the insight regarding several articles which has alignment with the mentioned framework.
Technological: Table 10 provides the proper advancements of the robotics, AI and IoT which has reflection of the technological components of the TOE framework. The involvement of the AI and robotics adoption for increasing the efficiency and productivity as discussed by Ram et al., (2020) and Parker and Grote (2022) have been related to this aspect.
Organisational: The table also provides the outline of the organisational factors which incorporates financial investment along with the training for the entire workforce which has been essential for the integration of the effective automation. This requires to have the reskilling and upskilling of the workforce as highlighted by Mondolo (2022) has alignment with the TOE model’s organisational component.
Environmental: Table 10 has inclusion of the environmental pressure such as government policies along with market competition. This provides reflection with the impact of the TOE framework with its environmental component. Therefore, author discusses the influence of the industry partnership along with the supportive policies in the automation adoption process. 
[bookmark: _Toc174692315]4.8 Chapter Summary
The impact of automation along with AI has been associated with the manufacturing sector of the UK which provides a wide range of interconnected approaches. This includes ethical considerations along with technological integration, employment dynamics and future outlooks. However, the literature review and analysis provide valuable insight into the challenges and transformative potential related to these technologies. Therefore, the linking of these findings back to the literature which the research provides highlights the significance of the strategic, ethical and balanced approach to the adoption of automation and AI in the manufacturing sector of the UK. The assurance of the beneficial outcome of these technologies has been maximised with the addressing of their ethical and social implications has been essential to encourage inclusive and sustainable growth in the UK manufacturing sector. 
[bookmark: _Toc174692316]Chapter 5: Conclusions and Recommendations
[bookmark: _Toc174692317]5.1 Summary of the Main Findings
The research regarding the impact of automation on the future job demands of the UK manufacturing sector provides various key insights.
· Current trends in automation highlight a major change towards advanced tools such as IoT, AI and robotics, which is associated with the increment of productivity and efficiency. As per Parolin (2021), these technologies enhance operational procedures along lead to significant changes in job roles. Therefore, automation is creating new job categories in engineering and technology while displacing the traditional ones in changing the landscape of employment.
· Automation is essential for reshaping the job demands within the UK manufacturing sector. Therefore, it is leading to a major emphasis on problem-solving, technical skills and adaptability abilities among workers (Pillai et al., 2022). The increment of smart manufacturing systems provides essentiality that employees have a mix of technical expertise and ability to interaction with automated systems.
· Effective strategies for upskilling and reskilling are crucial for managing the transitions. Therefore, training programs which are focused on continuous learning opportunities, hands-on experience and digital skills are essential for equipping the workforce to grow in the environment of automation (Richardson, 2020). This provides requirements for a proactive approach in workforce development to leverage the benefits of automation along with mitigating job displacements. 
[bookmark: _Toc174692318]5.2 Conclusion Based on the Research Questions 
RQ1: What are the current trends of automation in the UK manufacturing sector?
The current trends in automation within the UK sector have been characterised by the high adoption of advanced technologies. However, the IoT, AI and robotics are the main aspects of this process, which creates significant improvements in operational productivity and efficiency. Robotics has been increasingly utilised for hazardous and repetitive tasks, while AI increases decision-making and data analysis, and IoT connects machines for seamless control and communication (Rose and Bhattacharya, 2023). Therefore, these changes towards the automation systems have been transforming the manufacturer procedures and creating a new standard for the practices within the UK manufacturing industry.
RQ2: How is automation changing job roles in the UK manufacturing sector and How imprortant is automation in shaping job demands within the UK manufacturing sector?
Automation has been fundamentally changing the job roles within the manufacturing sector of the UK. However, the integration of the automated system has led to the creation of new job categories, such as data analysts along with automation specialists for troubleshooting, operating and maintaining complex automated systems (Sandberg, Holmström and Lyytinen, 2020). This provides essentialities for a high level of problem-solving ability along with technical skills. The roles have been evolving with the focus more on the involvement of the interpretation of data and automated procedures, which highlights the requirements for a change from manual to more analytical and strategic functions of jobs. 
Automation has an essential role for the shaping of the job demands in the UK manufacturing area. Since automation technologies become more extensive, there is a growing demand forfor digital literacy and technical skills for employees. The changes towards smart manufacturing require employees to adopt new tools and systems, which makes technical proficiency growing important (Saniuk, Grabowska and Grebski, 2022). The ability to interact with along with managing automated systems has been becoming essential, which reflects a wider trend which involves job roles defined by their interaction with advanced technologies rather than the manual tasks with traditional methods.
RQ3: What strategies are effective for reskilling and upskilling the workforce to ensure smooth transitions into automation in the UK manufacturing sector?
Effective strategies for upskilling and reskilling incorporate the implementation of targeted training programs, partnership with educational institutions, and encouragement of a culture of continuous learning. Therefore, the training programs should focus on problem-solving abilities, practical experience with automation technologies and digital skills. Collaboration with educational institutions can help with aligning curricula with industry requirements while ensuring that new graduates are equipped with the relevant skills. The promotion of professional development along with lifelong learning within the UK manufacturing organisation can help employees continuously adapt to the technologies which are evolving (Sima et al., 2020). These strategies have been essential for preparing the workforce for the demands on an environment of automated manufacturing in ensuring the leveraging of the benefits and smooth transition of the automation process.
The research indicates that automation presents major challenges in the context of skill gaps along with job displacement. It also offers opportunities for the creation of new job roles along with increased efficiency. Therefore, proactive measures in upskilling and reskilling are the primary keys to navigating these changes effectively, which ensures the competitiveness and innovation of that organisation in the manufacturing sector of the UK. 
[bookmark: _Toc174692319]5.3 Recommendations
This research chapter broadly reflects on recommended strategies that may help the UK manufacturing sector in overcoming challenges regarding future job demands. Sima et al., (2020) cites that overcoming the challenges relates to creating future opportunities. This is further supported with segregated recommendations reflecting practical and theoretical implications as mentioned below:
· Practical recommendations
· It would be essential for the UK manufacturing sector to promote government policies to cater use of automation. Spoettl and Tūtlys (2020) mention that promoting suitable policies and related incentives will allow companies within the manufacturing sector to adopt automation. This will widely allow the existing workforce to transition from tradition to automation within the stated industry for positive outcomes.
· A significant practical recommendation in this case shall be related to building partnerships. Stephany (2021) mentions building partnerships within various industries and governments will result in effective programmes and apprenticeships. Hence, the workforce may freely adopt automation into their operations without much hustle. This will fundamentally reduce resistance to change and will reflect better collaboration among industries, governments and institutions in supporting the implementation of automation.
· The basic step in adopting and using automation is often related to capital investment for companies to train their workforce. This is widely accounted with the ideas were developing or implementing a customised training program will allow companies to retain existing workforce. This will eliminate the prospect of a skill gap and introduce the concept of 'upskilling.' The mentioned strategy will widely allow companies within the manufacturing sector to adopt the notion of automation and transition of further innovations to cater to better production.
· Finally, building a technology adoption roadmap will be essential to communicate the technical innovations and changes essential for operational success. This will reflect on the overall understanding and preparations for the workforce related with the manufacturing industry while addressing adopting automation. Such roadmaps is widely essential to minimise the negative impacts over future job demands.
· Theoretical recommendations
· A major strategy for development based on theoretical aspects shall be related to applying the resource-based view (RBV). Wang and Su (2021) cite that RBV, in this case, shall be related to addressing competitive advantages through resource identification. It is also essential to note that the mentioned theoretical framework will allow the sector or a company to identify the key resources and capabilities within the manufacturing sector. RBV will further aid in analysing the processes that should be applied to the resources to contribute to retaining competitive advantages. This will be specifically related to the automated innovations and technologies for the manufacturing industry.
· Another theoretical recommendation shall be related to the use and implantation of the dynamic capabilities framework. This is widely related to analysing the opportunities for organisations operating in the manufacturing sector. The mentioned theoretical framework will widely reflect on capturing such opportunities to generate a competitive edge. The mentioned theoretical framework is further related to promoting a strategic plan for the organisational future (Parolin, 2021). Therefore, this could be broadly used for streamlining the use of automation in the manufacturing industry and setting short-term and long-term plans that would eventually reflect a profitable run based on the planned investment.
· The use of scenario planning will be essential to plan the potential scenarios to prepare for various impacts while implementing automation into the industry. This is widely supported by the potential implementation of the technology acceptance model. This will showcase the influencing factors for manufacturing companies within the mentioned sector to appreciate new technologies such as process automation. This shall allow companies to successfully implement and adopt technological changes based on various scenarios (Pillai et al., 2022).
[bookmark: _Toc174692320]5.4 Limitation of Research
There are several limitations while evaluating the impacts of automation on the future of job demands in the UK manufacturing sector. Although the research tries to capture all the trends and impacts observed in the UK regarding the same, the research may not be able to consider regional variations within the UK. In such cases, the impacts of automation will be significantly different. This is further linked to the idea that the research accounts for understanding the effects, which eliminates understanding the scope of technological advancements in the UK manufacturing sector (Pillai et al., 2022). Finally, long-term prediction is limited for this research based on the lack of related data.
[bookmark: _Toc174692321]5.5 Recommendations for Future Work
Some of the recommendations that need to be implemented for future work reflecting more comprehensive research are as follows:
1. The research needs to incorporate case studies. This shall be related to the idea that case study inclusion will provide more dynamics in understanding the real-world situation and impacts in the UK manufacturing sector. Including case studies will also allow the research to observe impacts on workforce transition.
2. It will be critical for future work to explore on the latest technological advancements and trends in the prospect of automation. This needs to be aligned and investigated with relation to the UK manufacturing sector for a comparative analysis (Rose and Bhattacharya, 2023). Thus, providing a better understanding of the overall research ideas.
3. Future work will be essential to include various economic modelling. This is further associated with the idea that economic models in this context will aid the research on predicting the economic impact due to automation (Sandberg, Holmström and Lyytinen, 2020). This accounts to observing the effects on employment rate, GDP and wage changes.
4. Future work will be included with ‘skill gap analysis’ using comparative modelling. This will widely relate to the availability and demand of jobs after welcoming automation in the manufacturing sector.
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