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1. Introduction 

a. Overview of organisation
Lincoln Electric UK have a number of sites employing nearly 200 individuals, located in Port Talbot and Sheffield. LE UK are part of the bigger Lincoln Electric corporation who operate on a global scale.
In Port Talbot, Weartech operate under the LE UK business following an acquisition in 2012, followed by a merger in 2021. Weartech produce cobalt and nickel hard facing, wear resistant alloy metal and the foundry is the fundamental operation in Weartech. Weartech ship worldwide and have recently received an investment sum of £1million from Lincoln Electric to expand operations within the business.
As Cespedes et al. (2022) suggests that when enhancing the employee’s skills, it can become a challenge to any business, whilst 70% of employees feel they lack skills to carry out their day to day job, is there an opportunity for Lincoln Electric UK, to introduce emerging technologies into the workplace to upskill and enhance their current staff skillsets.
b. Internal factors
Employee engagement
Learning opportunities can be impacted by employees who are not willing to engage in the Learning & Development initiatives with no motivation, enthusiasm can influence participation rates in training programmes (Bestford, 2023). LE UK’s participation is influenced by Managers, if Managers do not see the importance of the training, this will be communicated to their teams who will decide not to engage with business operations. This is an opportunity for LE UK as they can adapt new initiatives.
Leadership
As Deloitte (2022) states, a senior management team is critical to L&D initiatives, as they will set a positive tone throughout the organisation, ultimately, embedding into the Company’s culture. LE UK have a number of disengaged managers, this subsequently affects their team morale, the team then do not want to engage in any training as they do not see the value as they listen to what has been communicated to them. 
The threat disengaged managers pose to a business can increase employee turnover, create an unproductive workforce, the disengagement becomes transmittable and ultimately, employees will begin to not speak up and the input will disappear (Llovet, 2017). 
Budget and resources
Limited budgets and financial resources will aid the L&D initiatives but may hinder the necessary tools and technologies required to carry out and deliver training (Mikolajczyk, 2022). This is an opportunity for LE UK to introduce refresher courses, utilise inhouse training and taking the time to enhance current learning challenges, creating feedback systems and introducing audits (Clarity Voice, 2023).
c. External factors
Globalisation
Due to the extensive number of sites within the LE corporation, ensuring that L&D reach all employees is a challenge, using credible. Due to culture and global trends, LE UK will need to adopt and adapt to overseas training.
Building a diverse workforce allows LE UK to have many different types of people who can bring different solutions to the workplace (Ordorica, 2021). As Ordorica (2021) addresses that a diverse workforce will include many different genders, race and backgrounds of people that will bring cultural challenges in terms of language and delivering training.
Labour market demands
The labour market trends are a challenge for LE UK due to the small HR team and the demands/expectations of the department, it is vital for the business to keep up to date with the new and current learning trends. Talent shortages are a weak area for LE UK, attracting the right candidates to the relevant jobs is proving difficult. This could be an opportunity for LE UK to increase their brand image and showcase their business in the South Wales area. 
	LE UK also have a current threat, a new 25,000sqm factory is being built opposite their site in Port Talbot, whilst this build is still ongoing, the threat of many local potential candidates could possibly apply for new roles at this local business. LE UK could enhance their training programme whereby new starters are being retained and valued through their personal learning programme.
Demographic changes
LE UK have an ageing workforce, with the demands for learning styles and preferences, changing. To adapt the strategy and align current trends with the business strategy may well include the introduction of technology to the learning and development of workers. This is an opportunity for LE UK as they will be investing into their staff, resources and enhancing the skillsets through emerging technologies. If LE UK do not change, they will not be able to replace the staff who will soon to be retiring.





2. Main Findings 
Emerging technologies commonly refer to advanced technological equipment that is anticipated to become available within the next 5 -10 years or is still being developed, this means that the technology is typically reserved to create or is expected to create substantial social, and economic effects (Winston and Strawn, 2024). 
In the workplace, emerging technologies will become beneficial to learning and development departments, it can be an effective tool to build on the classic ‘classroom learning’, given that certain conditions are met and how purposeful the needs of the training are (CIPD, 2017). As Cespedes et al. (2022) states 70% of employees feel they lack certain skills in order to carry out their job successfully. Introducing a blended learning model and introducing elements to enhance the learning environment for employees can be a benefit to LE UK as learners will learn by following their own preferences and needs (Crews, Wilkinson and Howard, 2014).
A learning needs analysis starts with identifying performance gaps, then HR will need to consult business leaders on how this can be addressed within the business, a full assessment of costs and the benefits it will bring to the business, finally, the organisation will need to source any funding or government support that may be readily available (CIPD, 2023). The learning needs analysis could be impacted by the performance management process and the lack of feedback given to both the employee and manager (Cespedes et al., 2022).
Introducing emerging technologies can improve the productivity of staff and enhance the efficiency throughout LE UK using artificial intelligence, robotics and automation, and virtual and augmented reality (Buchanan Technologies, 2023).
a. Emerging technologies

i. Artificial intelligence
In its entirety, artificial intelligence combines computer science and robust datasets to problem solve, using algorithms to make predictions and classifications based on data that have been already inputted (IBM, no date). Comparatively, McKinsey & Company (2023) explain that artificial intelligence as “a machines ability to perform cognitive functions that we usually associate with human minds”.
	Identifying the needs of artificial intelligence will rely on defining the capability needs of employees, where can this emerging technology add and help enhance the efficiency of the business? There are a few major pros to implementing AI in the workplace, it will create fewer errors, AI will run 24 hours, 7 days a week without needing to take breaks and it can also analyse large sets of data to help with copious amounts of data inputting (Forbes, 2022). Artificial intelligence can also improve safety on site at LE UK by detecting hazardous environments and reducing exposure to dangerous conditions (Amodei et al.I, 2016).
	Albeit as Barocas, Hardt and Narayanan (2019) explain that AI systems may inherit a bias from inputted data, this may raise concerns for a HR department in areas such as hiring and employment law. Whilst Mittelstadt et al. (2016) raises concerns about ethical issues relating to privacy, accountability and the transparency of the system. AI systems also open a business to vulnerable attacks and the misuse of AI can pose serious security threats (Goodfellow et al., 2016).
	Using AI in a HR environment requires planning and ethical analysis so that the balance between technology and the human essence enhances the employee learning experience (Murugesan et al., 2023). AI can analyse data to help LE UK understand individual learning paths and identify skill gaps and adapt the learning systems to employees (CPD, 2023). AI can be introduced to create role play in jobs where initial failure during training will not become an added cost to the business (Cespedes et al., 2022).
	Introducing AI in the workplace for role plays and additional learning requirements presents LE UK with many ethical considerations to be aware of, Leslie (2019) explores the ethical considerations set out below:
1. Fairness and bias
2. Transparency
3. Privacy
4. Informed consent from stakeholders
5. Job displacement
6. Security
7. Bias mitigation
8. Data retention and deletion policies
	Not following ethical processes in the learning environment could lead to negative penalties, it could impact individuals, organisations and society (European Parliament, 2020). Also, as research suggests AI must not influence any basic and fundamental human rights (European Parliament, 2020). Duolingo use AI to adapt lessons based off the user’s performance, it also provides personalised feedback whilst creating a customised learning experience (Duolingo, no date). 
Understanding the individuals learning theory will help create a system to reflect individuals learning needs, an individual who learns through the behaviourism theory will need repetitive feedback and rewards to enhance their learning experience (Mcleod, 2023). Whereas an employee who may learn best through the Kolb’s experimental learning theory will learn by observation, through experiences and experimentation (Pavithraa, 2023).
ii. Robotics and automation
Robotics and automation are closely linked, robotics is an engineered product designed and programmed to operate autonomous tasks, whereas automation is the use of technology to perform tasks with minimal human involvement in the production of goods and services (SAP, no date).


There are many advantages and disadvantages when using robotics and automation:
Advantages
· Improves efficiency, reduces costs and enhances productivity (Wilson, 2023)
· Improves safety and precision whilst reducing human errors (Amodei et al. 2016)
· Automation can result in increased productivity, economic growth and the possible to earn a higher standard of living (Perez, 2023)
Disadvantages
· Job displacement for routine and repetitive tasks (Global e-Talent, 2023)
· Issues relating to algorithmic bias as seen recently in Amazon AI sorting job applications (BBC, 2018)
· The need for inclusive policies is essential to eliminate certain sectors benefiting more than others (Welsh Government, 2021)
The ethical considerations to reflect robotics and automation being accessible and inclusive to all employees with disabilities as this will create a barrier to learners (Kreisa, 2021). Comparatively, there are 1.5 million people with a learning disability in the UK and 870,000 are working adults (Mencap, no date). Universal design for learning (UDL) applies specific principles for employees with learning difficulties, enabling enhanced flexibility, accessibility and tailoring support (International Disability Alliance, 2021). The use of robotics and automation for disadvantaged individuals could help the learner massively, as the requirement to know beforehand of reasonable adjustments will no longer be able to prepopulate tasks and learning.
	Through experiential learning theory in a robotic training capacity, LE UK could train their staff through interactive and immersive experience (Feng et al., 2021). Adopting a buddy programme will allow experiential learning theory at LE UK, this will provide the learning with practical ways to learn in a safe environment, the learner can share their understanding with their peers and explore workplace scenarios through the experience of their peers (Forbes, 2022). This will help reduce workplace accidents and help to identify risks.
Learning theories
Constructivism learning theory can be seen in educational robotic learning, as Piaget’s theory focuses on interactions, experiences and creating new ideas and knowledge (Brau, 2020). Subsequently, another theorist Papert, argued that experimenting with tangible objects created fear within learners regarding being wrong in their decision-making, making mistakes, and identifying them (Learning Theories, 2023).
	Using best practice and evaluating constructivism theory in LE UK could potentially see the organisation adopting and adapting to integrate role-play activities, ensuring learners collaborate when problem solving and creating an environment to hold a healthy debate, allowing employees to be involved with their own learning (Lawless, 2024). Evaluating further, research suggests that there are two phases of constructivist evaluation, discovery and assimilation (Iofciu, Miron and Antohe, 2011). This will allow employees of LE UK to discover their own learning needs and to adapt accordingly, through this LE UK will also be able to identify skills gaps of the departments.
iii. Virtual and augmented reality 
Virtual reality (VR) uses immersive technology to create an environment and replaces the world around you, whilst augmented reality will overlay information to enhance the users’ surroundings (Jha, 2023).
Advantages
-Engaging users by recreating an immersive environment (Jha, 2023).
-Training simulations to recreate the real world (Jha, 2023). This will help LE UK when training staff in the furnace area of their business, to minimise costs and reduce consumables in a training environment.
-Providing support to individuals who suffer with mental health by creating environments that will help treat phobias, PTSD and anxiety etc (Maples-Kellar et al., 2017).
Disadvantages 
-Costs are a huge concern as VR and AR requires expensive hardware and accessories to gain the full potential and experience (XR Guru, 2022).
-Health risks for the use of VR causing eye strain, headaches and fatigue (GOV.UK, 2020).
-AR may require sensitive information and this poses a threat to privacy concerns and GDPR (Quach et al., 2022).

The ethical issues that LE UK would likely need to be addressed are:
1. Workplace monitoring
This would be a key ethical consideration for LE UK, in the likelihood the equipment is used for training purposes, performance monitoring and employee training records will need to be secured. Workplace monitoring interjects with other legal areas i.e. human right, trust and constructive dismissal (Woods, 2019).

2. Accessibility
Understanding learner needs will incorporate accessibility issues for some users with disabilities (Dick, 2021). LE UK will need to provide alternative learning methods to accommodate diverse needs.



3. User safety
The use of AR and VR may create sickness, LE UK will need to provide warnings and guidelines to advertise the adverse effects whilst using the equipment (GOV.UK, 2020).
4. Bias and discrimination
This can happen when limited training data has been provided at the design stage of the software, creating insufficient algorithms (Lee, Resnick and Barton, 2019). LE UK need to ensure that all relevant training data is sufficient before ensuring the use of VR and AR.
5. Privacy concerns
LE UK need to ensure that the collection of learners data is transparent, withhold consent from users and have robust safeguarding data protection policies (Techseren, 2023).

The Company’s best practice for LE UK is to clearly define the objectives, as the technology will be used for learning, this resource cannot me misused or developed for other uses. Defining how the technologies will support the business and enhance the learning environment will increase the user experience (Russell, 2023). LE UK will need to ensure that pilot testing has been carried out, followed by training and support to learners, safeguarding the use of the technology and providing users with guidelines to use the equipment (GOV.UK, 2022).
Paivio (1971, cited in Main, 2021) hypothesised that individuals learn through processing visual and verbal information simultaneously, this is a human cognition theory and is an effective learning practice. For employees whose learning theory is dual coding, providing this support through VR and AR technology in the workplace would mean that this immersive environment would be a huge benefit to the learners. Recreating a work environment to train new employees around the furnace and augmenting their reality with safety working procedures and standard operating procedures, would mean all employees receive standardised learning.










3. Conclusion 
In conclusion, LE UK could benefit from using an emerging technology in the learning environment. As virtual and augmented reality is versatile and can also incorporate a variation of learning theories and styles, with the business operations needs, the likelihood is that VR and AR would be the most beneficial to introduce into the workplace learning environment.
	This emerging technology can adapt and adopt LE UK’s requirements by creating a furnace environment, recreating emergency furnace procedures and standardised operating procedures to help eliminate accidents and recreating real-life scenarios that could have adverse effects if not trained correctly. 
Whilst this emerging technology will come with huge upfront costs, in time the emerging technology can reap the rewards by heightening productivity, employee morale and reducing staff turnover, in hopes that new starters will remain in the business and minimising workplace accidents within the first six months of their employment.
4. Recommendations
Recommendation 1 -  
	Identify the key areas where VR and AR will be implemented

	Who
	To identify the key areas will require Furnace Operators, Departmental Manager, Health and Safety personnel and HR personnel to analyse where the skills gap is.


	What
	PwC (no date) states that the required stages to implement VR and AR in a business:
1- VR headsets/AR glasses
2- High performance computers
3- VR and AR development kits
4- High speed internet connections
5- Security for both data and devices
6- Employee training and support
7- Legal compliance with company policies
8- Testing and integration into current procedures.


	Where
	The Rod Casting department consists of 8 furnaces, including 2 larger furnaces called the Mastermelts. 

Most recently, LE UK have seen 60% of new starters leave the business and within this figure, 25% have had accidents at work (Lincoln Electric UK, 2024). Introducing VR and AR into this environment would help eliminate these occurrences.


	When
	Due to the complexity of the training programme, the expertise needed to develop a programme, one year should be a substantial amount of time to develop and execute the training technology.


	Why
	To recreate a virtual reality of the shopfloor in the Rod Casting department, less consumables will be used, and mistakes will not be at the detriment of the organisation. Creating training simulations will reduce the health and safety risks as this will create and provide both reality and information concurrently.


	How
	As outlined by Bhaduri (2023) setting a clear strategy will help aid the implementation of VR in the workplace and learning environment. The return on investment, suitability to the learning environment, industry alignment and the metrics and evaluation need to be thoroughly analysed to understand if VR and AR can be implemented into the business.


	Cost
	Hourly rate of IT Admin = £19.72
5 days work = £769.08

Hourly rate of Furnace Operator to test = £13.61
3 days to test = £326.64

HR Personnel to advise = £16.27
2 half days for meetings = £130.18

Grand total of personnel to create VR = £1,225.90.




Recommendation 2 
	Technical assessment of current resources

	Who
	To assess the technical requirements needed, IT personnel will be a key element in the process. HR will need to be involved plus the departmental manager.


	What
	Maya is a VR software created by Autodesk, Maya helps create 3d objects and scenes for intuitive modelling, whilst also recreating realistic effects (Autodesk, no date).
Internet speed will also be an integral part of implementing VR and AR, as Morrison (2023) advises that a business with over 30+ users, requires an internet speed of 1,000 Mbps. Deciding on a good quality internet provider depends on speed, customer service and contracts (Morrison, 2023).


	Where
	Assessing the current technical requirements will be done on site. There will be no need to hire additional facilities.


	When
	The time scale depends on the scope and complexity of the resource, the objectives that the business wishes to achieve, resources readily available, collaboration and effective communication with stakeholders involved, correct documentation to analyse data and external vendors supplying/installing equipment.

Advised that a technical assessment can take several weeks, finalising a technical assessment would likely be June 2024.


	Why
	Assessing technical requirements will help LE UK to understand what resources are needed to implement VR and AR in the learning environment. With annual budgets and costs to the business, LE UK can plan a strategy to incorporate training and implementation costs.


	How
	Stakeholders would need to ensure they have all relevant documents and data readily available to discuss the technical stance of the business. Contracts will need to be revised as LE UK may incur extra costs by cancelling contracts early. Collaborating with relevant stakeholders may enhance the vision of LE UK’s learning environment and will achieve the objectives set out.


	Cost
	A Meta Quest 2 VR headset costs £249.99 (Meta, 2024).
Training software costs between £23k - £67k (Ganguly, 2023).
Maya software costs £1,968 per year (Autodesk, no date).
Average IT personnel salary is £47,873k (Reed, 2024).




Recommendation 3
	Integrate VR and AR into current training programmes

	Who
	Integrating VR and AR into current training programmes will require input from HR, health and safety plus the personnel who identify the training needs within the Rod Casting department.


	What
	A robust training programme will need to be created and identify the key areas where VR and AR can enhance the learning experience.

Integrating into standard operating procedures and safety working procedures will help release training personnel and can be delegated to other tasks.


	Where
	VR and AR can be implemented in the Rod Casting department to enhance the employee onboarding and training experiences.


	When
	Considering the technology and infrastructure could take up to 1 year. It is fair to forecast that the integration and ‘go live’ with the VR and AR training programme will be set for March 2025.

LE UK will need to ensure for this date to go ahead, all relevant analysis has to be conducted otherwise, the date may have to be postponed.


	Why
	Employee onboarding and experiences is crucial as this allows LE UK to set first impressions, encourages retention and engagement, increases production and performance of staff whilst displaying the company’s organisational values (Knowles, 2023).


	How
	Identify if there is a correlation between the new employees and the length of time until a situation arises, this could be from historical data presented through risk assessments, exit interviews and duration of ex-employee lengths of service.


	Cost
	IT Admin hourly rate = £19.72 
2 weeks set up cost with IT = £1,538.16
Top speed broadband costs = £60 per month
Train furnace operators = £13.61 x 16hours (2days) =£217.76

Total costs to implement training = £1815.92 in the first month.
Following months costs will likely be £277.76.
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