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Executive Summary
This report examines the development and implementation of a Plasma Electropolishing (PEP) system within Jewelled Phoenix, a bespoke jewellery manufacturer. PEP was developed to focus on improving surface finishing for additive manufacturing (AM) metal components the PEP project represents a shift from traditional processes to Industry 4.0 technologies.
The report uses four theories to evaluate the effectiveness of change management throughout the project. Kurt Lewin’s Force Field Analysis and Three-Step Change Model, John Kotter’s 8-Step Change Process, and Maslow’s Hierarchy of Needs. These frameworks provided a structured approach to assess both the internal and external forces driving the change, the emotional and motivational needs of employees, and the strategic steps required for successful adoption.
Key findings indicate that while technological and efficiency gains drove the need for change, resistance stemmed from financial limitations, employee views to traditional craftsmanship, and internal resource constraints. Jewelled Phoenix successfully employed change management techniques to engage employees, promote collaboration with external partners, and adapt workflows. Kotter’s model helped identify critical stages such as creating urgency, forming guiding coalitions, and embedding change into company culture. Simultaneously, Maslow’s model highlighted the importance of meeting team members’ motivational needs to ensure engagement and resilience during the project.
Despite financial constraints and reduced project scope, the development of PEP laid a strong foundation for continued innovation. The project has inspired the company for future technological transitions, positioning Jewelled Phoenix to further utilise new technologies.
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Introduction  

Innovation is the development of something different (Satell, 2017), that fosters sustainable continuous growth and creativity. This report explores the development of a Plasma electropolishing (PEP) system for use on precious metal in the jewellery industry. The report will analysis how effective the introduction and development of the technology was managed and how well the change was embraced. Drawing on 4 theories of both Kurt Lewins Force Field theory and his 3-step change model, Kotters 8 step change process and Maslow’s Hierarchy of needs, the innovative change will be examined. The project will be assessed on successful implementation of change and continuous improvement.






































Main Findings

Innovation & Change

Innovation is visible across different areas within an organization from new product development or changes to current processes It is encouraged when opportunities are present (Tidd and Bessant, 2020). Both large and small changes to an organisation can be viewed as innovation due to the new introduction (Damanpour and Aravind, 2011). Changes in a company’s circumstances and surrounding factors can create a need for change and development (Azar and Ciabuschi, 2017). These changes need to be managed carefully in order to ensure an efficient and successful integration. 

Traditional Compared to Future Process

Jewelled Phoenix is a small bespoke jewellers with a background in unique jewellery creation and R&D (Jewelledphoenix.co.uk, 2023). Jewelled Phoenix’s’ traditional process starts with CAD drawings that are made for the consumers desires, once approved, the design will be created using a wax printer to then be used in lost wax investment casting (Alami et al., 2023). This process involves surrounding investment powder around a wax model tree containing the designs, the wax is then burnt out and the desired molten metal is poured into the investment mould to replace the burnt-out wax (Pattnaik, Karunakar and Jha, 2012). The successful casting is then moved into the workshop for cleaning, polishing and stone setting if required.  

With the introduction of collaborations along with ongoing research and development projects, Jewelled Phoenix have positioned themselves to utilise industry 4.0 technologies (Cyprian Nwasuka, Nwaiwu and Chibundo Princewill, 2022) to access new design options that previously couldn’t be achieved using processes such as investment casting. Adopting Additive manufacturing (AM) technologies once restricted to manufacturing limitations (Cooper, 2016), are now developed enough to begin production. AM such as selective laser melting (SLM) allow the metal work pieces to be printed directly from a digital copy (Fletcher and Cooper, 2018). This process involves the same starting point of communicating with the clients to design their ideal piece of jewellery, this is once again created as a CAD model for the client to view and create wax models to check aspects such as finger size and if any stones are incorporated within the design the sizes can be double checked. The CAD files are then uploaded to the SLM’s software. Once the build plate has been created with all the designs the company wants to print, the build can then be started to create the pieces. SLM creates the pieces by depositing layers of precious metal powders that are then sintered together using lasers. Once every layer of powders has been sintered together the workpieces can then be moved into the post processing process of cleaning and polishing the pieces. Although SLM can be preferred for metals such as Platinum due to it being easier than casting (Zito, Allodi and Trevisan, 2017) and holds improved material properties due to the manufacturing process, it presents complications with the SLM pieces in which their surface roughness is much greater than that of casted pieces, therefore creating a need for a more efficient polishing method to increase productivity and ability to achieve a higher quality finish.
 
Plasma Electropolishing (PEP) Project

With the adoption of AM technologies, the polishing of precious metal jewellery is an aspect that Jewelled phoenix has analysed as an area of needed innovation and automation. Increased efficiency, potential to reclaim otherwise lost material and the added safety to goldsmiths who will no longer be exposed to precious metal dust when removing material using handheld tools all combine to show the need for innovation. A continuous growth for automation within industry led to the discovery of electropolishing a method of electrochemistry where electrolysis is used to remove material from metal work pieces to bring them to a mirror finish (Yang et al., 2016). However, Jewelled Phoenix’s industry experience has shown that electropolishing struggles to successfully polish alloys that contain Platinum group metals (PGM’s). The company noticed this aspect of Electropolishing so began researching technologies that would be able to efficiently polish PGM’s. PEP is also an electrochemical process that uses an energy source to charge anodes and electrodes within an electrolyte solution to create a plasma layer surrounding the workpiece to remove material and create mirror like finishes that are required within the jewellery industry (Danilov et al., 2019). The purpose of the PEP project was to develop a proof of concept of the technology to prove its viability for use on Platinum jewellery pieces. During the project change was implemented for the duration of the 6-month viability project with permanent change also taking place after the completion date to prepare for the use of new processes within the company. Changes in employees job responsibilities were necessary during the project to ensure successful completion of the project.

Lewins Forcefield Theory & 3 Step Change

Kurt Lewin was a leading psychologist at the forefront of organisational development. One of his leading theories was the belief that the basis for change and why it occurred due to various factors could be predicted (Burnes and Cooke, 2013). These factors come under two sides which consist of Forces for change and forces against change. According to Six Sigma in 2024, they believe that the Lewin’s’ theory works off the direct statement of “change occurs when the driving forces for change outweigh the restraining forces against it”. Examples of resistance can be future uncertainty, company culture and previous change failures. Driving forces include technological developments, new hierarchy and changing regulations (Tahir, 2019). Jewelled Phoenix utilised this technique to decide on the implementation of the PEP project. Forces for change include increased efficiency, reduced consumer cost, more environmentally friendly, improved product quality and improved goldsmith safety ensuring alignment with changing safety regulations. On the other hand, the associated cost of R&D is a resistance to change, along with traditional views of handcrafted pieces being better, and employees being against change due to braking traditional practices. Once analysed, jewelled phoenix decided that PEP was an innovation the company should progress with as the factors for change outweigh those that resist.

Lewins 3 Stages of change were used to encourage successful implementation (Hussain et al., 2018)
. Following Mullins’ diagram the 3 stages involve unfreezing the change by identifying the need for change and gathering information on how the change can be successfully implemented. The second stage is movement where the old process is freed to begin adapting to the new changes. Mullins book demonstrating Lewin’s 3 step theory ends with the refreezing the procedures where the companies new process after implementing change is now frozen to become part of the companies’ new procedures. Jewelled Phoenix utilised these 3 steps which can be viewed below:

Unfreezing – Goldsmiths and R&D team are introduced into the PEP project and encouraged to contribute to how the project will be successful by analysing the daily tasks.

Movement – The movement stage was introduced to allow for new product development and testing. Comparing the prototype equipment compared to the traditional processes used before unfreezing allow the company to note successful change and areas of change that can be improved.

Refreezing – The introduction of new product testing and continued research of the PEP project will be frozen into the affected employees’ daily tasks to ensure the project continues to improve.

Effectiveness Of Change

Effective change has many different forms of measurement, however, a widely known measurement is the use John Kotter’s 8 step method. Sagara’s journal displays that John Kotter was a professor and a well-known expert in change (Sagara, n.d.). The eight-step method is designed to demonstrate the most common causes of failed projects (Carreno, 2024). The implementation of PEP and the associated change can be analysed using this method. Kotter (2012) stated that the first step is creating an understanding of urgency. The urgency was present when analysing time spent doing potentially automated tasks thus encouraging the development of a PEP system, however due to the resources of the company the gap in the market was unable to be taken advantage off until finance was gathered. The lack of financial input forced the company to wait until they were ready. However, this time was allowed to let the company follow Kotter’s (2012) second step to create the guiding coalition. The second step involves curating a team from a range of roles with all the appropriate skill sets once combined that lead to the greatest chance of project success. Jewelled phoenix understood there was a gap in the technical development of the PEP system so collaborated with Aberystwyth University to improve the process parameters. Strategy and vision development was created using inhouse training to understand the vision of the process. An R&D 5-year plan with important timestamps along the way demonstrates Kotter’s (2012) third step. Communicating this change is the fourth step to encourage participation. The PEP project held meetings with multiple groups of stakeholders from select to customers to competitors to demonstrate the vision for change. Kotters (2012) fifth step is empowering broad-based action which is identifying and eliminating objects. The main obstacles for successful implementation of PEP are the financial and technological limitations. The collaboration with Aberystwyth University reduced the technical limitations, however, that required more funding which jewelled phoenix was unable to secure the full funds needed which resulted in a change in scope of the project. This change was from testing 4 materials to testing on 1. Kotter (2012) identified short term wins as important features of successful change to provide a visual of improvement and provide a rewarding sensation for all involved. PEP was split into smaller projects with the aid of a Gantt chart to encourage small wins. Although affective, when small wins failed the implemented change was negatively viewed. Sustained acceleration ensures a feeling of continuous improvement during the change. The financial restrictions of Jewelled Phoenix presented difficulties during this section as the change needed to take part in sections that were able to be funded at the time. Aligning with Lewins (1951) refreezing strategy, Kotter (2012) references Imbedding the new change within the company culture. At the end of the project team members were awarded for their work and provided continued training regarding future projects for the continuation of PEP. Kotters 8 step method showed the project had financial limitations that created some inefficiency, delays and potential doubts in the project. However, the theory also demonstrated the projects successful aspects that continue to provide ambition and an opportunity for continued improvement.

Change Management

Abraham Maslow created a theory of motivations for humans (McLeod, 2007). The theory is a hierarchical approach where each motivation was satisfied to be able to move onto the next in the order (Taormina and Gao, 2013). The 5 levels of hierarchy consist of physiological, safety, belongingness, esteem and self-actualization. Management of the project heavily impacts the effectiveness of change and whether its embraced or fails. Motivating the team successfully gives the change a greater chance of occurring. Physiological needs allow a strong base for the team members to perform their role in change effectively.  Adequate time was allowed for the employees to complete their tasks with time allocated for breaks. Any necessary equipment was supplied if deemed necessary for the task such as stand-up desks and supportive chairs for long periods of computer-based tasks. Once this level was obtained the safety needs were analysed. All appropriate training and safety applications were installed and provided when handling the new equipment and completing the processes. As the project was an R&D venture the team installed a no blame culture allowing free flowing experimentation to flow within the safe limits of the projects. The middle step of the theory was the need for belonging. A sense of belonging encourages buy in to change as the individuals feel like they are a part of it. This project opened avenues for team building trips away and promoted cross department collaborations for everyone to have the opportunity to work collaboratively. The 4th motivation is the need for self-esteem. Positive feedback fosters confidence and motivation for team members when implementing change. End of quarter meetings were held where any feedback was provided in front of team members and their peers. Delegation of responsibility was introduced during PEP to boost team members self-esteem. Although, one point to consider is some team members didn’t appreciate the added responsibly, so if the project was to be repeated each team member would be contacted to understand their specific desires for the project and their responsibilities. The final stage being self- actualisation is where the leaders of jewelled phoenix would align the team members goals with that of the company.

Conclusion 

Transitioning between traditional handmade jewellery manufacture to adopting advanced technologies displays the vital importance of effective change management for completion of a successful project. By implementing PEP, the company has positioned itself to utilise innovative industry 4.0 technologies, thus gaining new experience and opened new revenues. Applying Lewin and Kotter’s change theories allowed the company to evaluate how to carry out change and whether it was successful or not, whilst also overcoming any barriers along the way. The introduction of Maslow’s hierarchy of needs assessed how leadership and management were handled throughout this project. As the PEP project was a preliminary project it allowed a level of freedom for employees and management to experiment with change and how best enact it within the workplace. Although financial limitations reduced the effectiveness of the current change, the project has begun to foster an understanding and acceptance of change within the organisation. Following on from this research, Jewelled Phoenix will be able to successfully implement more change during their future operations and continuation of the PEP project.
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