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[bookmark: _Toc5817232]Executive Summary 
This report investigates the effectiveness of an organisational change within the automotive industry. Using Lewin’s Force-Field analysis to examine how the change was managed, the ‘for’ and ‘resisting’ forces and how successful the change was implemented was analysed to identify the good practices and recommendations. Maslow’s Hierarchy of Needs which considered motivational impacts was used to support the argument.  
With the previous corrective maintenance (CM) strategy leaving production equipment unreliable and unable to withstand the high demands of mass manufacturing. The organisation is currently implementing a preventive maintenance (PM) schedule to reduces the mean time to repair and maximises the mean time between failures. The development of PM will establish a safe minimum level to reduce the cost impact using appropriate parodic maintenance and will enable pre-detection of faults before a catastrophic failure occurs using condition-based monitoring techniques.
Using Lewin’s analysis, work flow improvements were identified through adequate management, effective communication and team working skills to ensure all departments work seamlessly together to maximise work efficiency. Likewise, Maslow’s different levels covered the basic human needs, similar to Herzberg hygiene factors that controls the level of dissatisfaction. Whereas, the higher levels covering love, security and self-actualisation that are based around Herzberg motivation factors proved that the organisation has neglected some of the motivational needs to be satisfied; including performance reviews to praise employees and offering personal training plans to further develop staff. However, the organisation should continue to offer financial and holiday rewards. Management will have to consider that different employees will have different cultures and thus different motivation needs. 
For the organisation to stay competitive, it was established that all departments should share knowledge and information to help business success globally, instead of holding back with the fear that others will be more knowledgeable. The indirect stores system has taken a leaner approach and has been adapted to suit the change; improving labour utilisation by eliminating delivery services and backorders to reduce the workload on the employees enabling them to improve work flow. 
As a future improvement, management must ensure that each department is utilised effectively so that further labour is not required to be pulled from elsewhere to make up for the losses but instead to use a leaner and disciplined approach; ensuring the PM is not neglected. Similarly, adequate training should be provided to ensure employees are safe, having the knowledge and awareness of the potential risks form shortcomings in safety. Also, the PM plan can be developed into reliability-centred maintenance or even to perform a strategic maintenance plan to further refine and develop a maintenance schedule that would cost less, improve uptime and reliability as it will present a more focus and comprehensive schedule than just basic maintenance.   
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[bookmark: _Toc5817233]Introduction
With an everchanging automotive industry, the need to be competitive has never been more demanding on the organisation to maximise profits using a lean and agile approach, reducing the non-value-added and unnecessary costs according to Ford Motor Company (2014). The organisation is implementing penetrative maintenance (PM) models onto each production line; similar to what Khatab (2018) suggests covering production scheduling constraints and realistic age reduction PM. The organisation’s management aims to implement a change to improve equipment reliability to maximise uptimes with effective use of PM, implemented through guiding a team of maintenance to create, develop and maintain an intensive maintenance schedule (Levitt 2011).  
As pointed out by Levitt (2011) and Ben-Daya et al (2016), to maximise the success of a PM model the organisation must consider four equally important factors: engineering, economics, people-psychological and management; otherwise it will be misguided and short lived. Ben-Daya et al (2016) emphasise the need for a balanced PM to corrective maintenance schedule to maximise reliability and minimise costs; making the reader aware of the risks proposed to the organisation to over maintaining equipment. 
Lewin’s Force Field analysis will be used to investigate the ‘for’ and ‘resisting’ forces of the change, justifying their intensity to conclude the overall strength. The analysis covers the effects of highly motivated employees, outstanding performance results as well as the factors that will possibly make the change a challenge for the organisation. Khatab (2018) proposed a hazard rate factor which ‘increased failure rate’ without PM and Burke et al (2016) emphasised potential shortcomings is safety. As the nominal standard of PM is not always enough to sustain the high volumes required for aging machines, Couper (2015) introduces a future consideration for reliability-centred maintenance to refine the schedule to identify the almost ‘perfect’ maintenance requirement to maximum performance and reliability. 

[bookmark: _Toc5817234]Main Findings

The organisation has identified loss of production failures and is in a desperate need to change practices to improve the companies fixed assets reliability, ensuring promised targets are fulfilled to assist business growth and achieve financial objectives by maximising profits for shareholders wealth according to Peavler (2018) and Schiopu (2018).

[bookmark: _Toc5817235]Pre-Organisation Change
[bookmark: _Hlk5292489]With no inherent levels of preventive maintenance (PM) being performed over the last twenty years, some of the equipment is in a state that is beyond repair, requiring not only a simple service but a full refurbishment to meet basic standards of manufacturing. The organisation has based the maintenance on a corrective system conducting the minimum amounts of maintenance when breakdowns occur. According to Ben-Daya et al (2016), a corrective maintenance (CM) action is where a fault is rectified post failure. Similar to what the source suggests, the organisation has been minimising the reactive maintenance impact by optimising the stores systems for critical spares to reduce the negative affect of a failure and thus reducing the mean time to repair. Yang et al (2018) suggests the disadvantage to a ‘run to failure’ approach is the tremendous economic losses and potential causes of safety hazards. On the other hand, Ben-Daya et al (2016) emphasises that CM is sometimes applicable if PM would have no effect on a failure or if its function has no critical effect to the running performance of the equipment, such as a non-safety sight glass. 

[bookmark: _Toc5817236]Total Preventive Maintenance 
Total Preventive Maintenance traditionally is either neglected or treated as an issue for management as an economic drain on the company’s money and resources according to Levitt (2011) supported by Ben-Daya et al (2016). They suggest that other organisations have attempted and failed to successfully implement PM schedules because there are four main aspects that are equally important as each other, where if a single part of the PM process is neglected then the schedule is short lived. Therefore, the four structured areas include: ‘engineering, economics, people-psychological and management’. 
Firstly, engineering is an essential part of the process to have a realistic and meaningful schedule that can be maintained periodically; where time should not be wasted performing non-essential maintenance that will not capture the PM principles, which are to minimise the ‘mean time to repair’ and ‘mean time between failure’ according to Ford Motor Company (2014). As part of the engineering process failure analysis, condition-based monitoring and Plant Operating System Monitoring are all tools used to aid the process, where Yang et al (2018) suggests these are some of the most effective and extensively used review strategies. 
Secondly, the economics of the PM process is critical to ‘further the business goals of the organisation’ where only maintenance that is sustainable should be performed. Levitt (2011) infers that there is no benefit for servicing equipment short of the correct frequency as this would only to drain resources for non-essential tasks; which is supported by Mobley, Higgins, and Wikoff (2008) suggesting that over-maintenance leads to unnecessary spending. Likewise, unless for the purpose of maximising uptime or eliminating safety issues, the expenditure of maintenance for a machine should not exceed its own value.
Furthermore, for a PM plan to work the individuals assigned to the process must be self-motivated to perform the maintenance to a high standard, especially as the process itself is repetitive. Also, it is important that adequate training is provided so that the PM team know how the machines work, particular failures that need to be identified and so that they understand the reasoning behind the process. 
Finally, for the PM process to work it must be suitably managed and should be seamlessly integrated into the current organisation. According to Levitt (2011), ‘the quality is in the system of production and not the individual efforts.’ The book refers to a poorly integrated PM process that will not be effective if its ‘tacked-on’ and thoughtless. Levitt (2011) as well as Ben-Daya et al (2016) emphasises the need for proper framework and structure outside of the maintenance where a correct reporting of faults and PM is used and liaised to management level so that question, answers and accountability of the PM can be made. 

[bookmark: _Toc5817237]Understanding the Change  
Lewin’s Force Field analysis can be used to further understand the change according to Mind Tools (2019); providing a structured process for identifying some of the challenging considerations the organisation would have had to make. The forces ‘for’ and ‘resisting’ the change will be scored out of five, where higher scores will have a greater influence. The total scores show the overall strengths of the forces. Hoorn (2015) emphasis the disadvantage to Force Field analysis is that it is a subjective tool because the ‘value’ is dependent on the quality of the incorporated information. The analysis can have the inability to identify certain health and safety considerations because it is difficult to classify the severity, occurrence and high priority risks. Therefore, Mulholland (2017) suggests additional change management models and tools to support the change, include: Kotter’s Eight Steps, ADKAR, McKinsey Sevens and Matrix Analysis.   
Samuel da Rosa – 1707339
Lewin’s Force Field Analysis (Figure: 1.0) shows the positive forces gaining a three-point margin over the resisting forces, having a greater influence to the change. However, for the change to be more successful the ‘for’ forces should be much greater. Therefore, an additional analysis of each aspect will be conducted to form a precis to justify the change. 
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Below shows a diagram of Lewin’s Force Field analysis used to aid the organisations decision making process.  
Figure: 1.0

[bookmark: _Toc5817239]For Change and Resisting Change

Equipment Uptime
As a strong force for the change, equipment uptime is the quantification for the period of which the equipment operates without failure; Fumagalli, Macchi and Giacomin (2017) states it is based upon its reliability which is defined as the equipment’s ability to repeatability perform a certain function time and time again. In addition, Ford Motor Company (2014) suggests an inherent trait of periodic maintenance is that the mean time between failures increases more and more as the schedule get underway and refined to suit production volumes; which is supported by Khatab (2018) that emphasise a realistic age reduction model that results in younger performing equipment. POSMON (2019), supports the change by providing evidence of a ‘five percent’ increase in production efficiency within the last six months. 
As a benefit, Ford Motor Company (2014), insists on an increase in labour utilisation due to less time spent on maintenance, freeing up the workforce and giving an improved opportunity to re-invest resources. A statistic emphasised by Couper (2015), implies PM and CM should have a balance of ‘eighty’ to ‘twenty’ percent respectively where it is essential to optimise the balance of maintenance as the most reliable equipment will be the ‘most cost-effective to run’.

Pre-detection of Failures
With frequent visual and comprehensive equipment inspections, Bakar et al (2012) supported by Yang et al (2018) strongly supports the change with a PM schedule that is integrated with ‘Condition Based Monitoring’; can be used to identify the root causes of failures and thus enabling pre-detection of future problems. As a result, reducing the likelihood of a catastrophic failures. An emphasis on lubrication-based monitoring, thermography, laser alignment and vibration analysis was made to aid the PM. 

PM Cycle Time
Resisting the change, early stages of PM requires more time to perform the basic tasks as years of dirt, neglect and problems are being uncovered. Often, the team attends a machine where it is in such a state that the service is the least of the problem; according to Yang et al (2018) the team would spend additional hours to get the equipment to a working standard to overcome degradation-based and sudden failure modes. For example: energy chains breaking leading to hose and electrical cable failures. Thus, the team requires more time to catch up and falls behind the scheduled maintenance plan.
If managed correctly, the standard maintenance team would continuously maintain the equipment and the operators would clean the machines before the PM team arrived, enabling an efficient, effective and streamlined process. Likewise, if all departments worked seamlessly together with effective communication as suggested by Mullins and Christy (2016), then the high initial downtime can be reduced and the standards as well as cleanliness can be improved. For example, swarf build-ups that potentially cause collisions can be rectified and reduced before maintenance arrives. Therefore, supporting the change the PM team would have more time to conduct their desired tasks and improving their work flow.  



Team Satisfaction and Loss of volumes 
For the teams to work effectively within their departments to proactively develop the workplace, employees must be motivated and satisfied according to Mullins and Christy (2016) and Putnam (2015), where Maslow’s hierarchy of needs states five levels that must be methodically fulfilled. As the deficiency needs are met, humans always want more than what they do have so even though the workers have incentives from being paid a competitive salary, bonuses and holidays they still require other fulfilments to be satisfied because ‘a satisfied need is no longer a motivator’. 
At the lowest level, the workplace provides ‘physiological needs’ that include adequate working temperatures and conditions, sanitation; hunger and thirst fulfilments. Supporting the argument, these are some of Herzberg hygiene factors and according to Herzberg, Mausner and Snyderman (2017) these control the level of job dissatisfaction. However, as a resisting force of the change, there is a noticeable lack of drive on the shop floor that coincides with the Maslow’s Needs, suggesting a lack of ‘safety and security needs’ from recent reductions in labour, threat of losing production volumes and the forecasted employee numbers that are under threat. 
Maslow also talks about ‘love’ where the employees should feel a sense of belonging to the company in order to be satisfied, where they feel a sense of responsibility. This is supported by Herzberg motivator factors that affects the feeling of satisfaction. Similarly, ‘esteem needs’ is where employees want to be respected within the organisation by having a status, recognition and a sense of appreciation in their confidence, strength and achievements. As part of the organisations attempt to show appreciation and support the change, management promote a financial ‘Reward and Recognition’ scheme according to Ford Motor Company (2019) as a motivational technique. Mullins and Christy (2016) suggests that ‘only unsatisfied needs motivate a person’ inferring that the ‘Reward and Recognition’ scheme is not the most effective method of recognition, as employees already have the satisfaction of wealth and are seeking other fulfilments further up Maslow’s pyramid of needs, such as praise and encouragement. 
As an improvement indicated by Herzberg’s motivator factors where good performance leads to job satisfaction, the organisation could offer monthly review of employees which would not only provides a sense of achievements of goals and targets but also, enabling employees to discover areas of improvement of their abilities within the workplace so that adequate training can be provided. The employer would also gain a benefit where an analysis of each employee’s performance will allow them to maintain a competitive edge. 
Finally, the highest level of need is ‘self-actualisation’, where employees seek development and self-fulfilment to be motivated so that they perform at their best which can differ from person to person. It is important to remember that these hierarchy of needs are not necessarily fixed in the order which suggests that one person may desire an aspect more then another depending on their experiences and background. If a person undervalues a need because he or she is now complacent by it, then its satisfaction impact will be less. As an argument against Maslow’s theory, Alderfer’s revised hierarchy model emphasises that the motivational needs can be satisfied in any order according to Mullins and Christy (2016).   
Likewise, Mullins and Christy (2016) also suggest that people are motivated differently depending on their culture and what they value. Therefore, an employer must make a consideration for employee’s beliefs and cultures. It is also important to note that the degree of satisfaction is not constant and there is not necessarily a need to fully fulfil the lower levels of Maslow’s pyramid before moving to a different motivation.   
Improved Structure 
Due to the lack of shop floor enthusiasm to be self-motivated to perform the responsibility of their job, to support the change, management have taken a revised approach to the supervision of maintenance activities that review the performance of each task; to see if they have been completed as per deadline through weekly management meetings dedicated to PM reviews. This management review approach resists the change according to Mullins and Christy (2016), Vrooms expectancy theory suggest two levels of instrumentality, first being ‘performance outcomes’ relating to productivity and the second being ‘need associated outcomes’ relating to recognition; suggests that often rewards are received for overall achievement, seen through the completion of maintenance request forms, and not the work ethic of the employees. Therefore, if a particularly difficult task that takes a long time to perform is conducted well then this will not be reflected in the review meetings where instead only the number of completed tasks can be seen. Hence, employees will not be motivated if they do not have praised for their work, which is supported by Maslow’s love needs.
According to Mullins and Christy (2016), management must consider a variety of variables that can affect the applications to motivate and satisfy the employees and therefore, management should consider the different expectation theories. An emphasis is made on expectancy models where it is just a theory giving an insight into different factors that are only affected by ‘voluntary control’. Management should encourage employees to show diligence towards their work where the content of day to day activities may not change but their attitudes should be guided by management to be proactive.

Stay Competitive
Adequate co-operation can strengthen a workforce by restructuring the way employees work to improve working efficiency, quality of work, collaborating ideas and bringing together communal motivations and commitments and thus helping the organisation be more profitable suggests Mullins and Christy (2016). On the other hand, according to Mullins and Christy (2016) Ringelmann that resists the change suggests that individuals that work within groups generally ‘expend less effort’ and thus show a reduced performance. The source investigates Hall which suggests that the effectiveness of the organisation boils down to the management where well managed individuals that are not team players, so are less effective in teams, can work well on their own, and thus a realisation that different individuals have different skill sets so management should approach tasks with a flexible attitude to maximise every individual employee’s potential.   
Previously, the individuals within the organisation have been selfish where colleagues would not share or disclose information that would result in them no longer being in power of the knowledge required for a particular job, supported by Cherbel (2015). In recent years, the younger demographics have supported the change and developed the workforce mentality where they are starting to work in unison to share information to make the working lives of all easier.
As an organisation, it is important to continue to maximise uptime and ensure as a team Ford stays competitive against the emerging competition, which are cash rich technology firms such as Google, Apple and Tesla; making it even more important than ever to be lean, to deliver quality products on time and at the right price for the customers.

Cost
There are two main forms of cost that affects maintenance including direct and indirect cost according to Ben-Daya et al (2016). The direct costs are easier for the company to keep track on which includes labour for maintenance and cost of spares. However, the more difficult indirect costs include loss of production because of a breakdown, safety concerns and accidents. Supporting the change, management review the history of maintenance to implement planned downtime for other machines that potentially have similar failure in the near future, minimising unplanned maintenance. 

Likewise, Ben-Daya et al (2016), suggests that maintenance can drain resources if not managed correctly by the company. Figure: 2.0 infers that as the intensity of PM increases, the cost of PM also increases but the CM cost decreases. The source emphasises a need for a balance of PM and CM where there is an optimum level of both to minimise the cost impact for the company.   Figure: 2.0 – ‘PM and CM cost vs PM Effort’ 
(Ben-Daya, Kumar and Murthy 2016)





The PM team aims to make cost efficiencies to reduce spending and save money from the current £15,000 monthly budget according to Ford Motor Company (2019). Resisting the change, a large investment is required to setup, provide training and purchase equipment at the initial stages of PM. Management must consider the two-year future of the production line, weighing up the financial costs of maintenance. Fumagalli, Macchi and Giacomin (2017) supports the change by emphasising the importance of machine reliability to minimise ‘failure cost’ to keep loss of production low. For the change, Micromain (2019) suggests the average return of investment from PM is 545%. 
According to Ford Motor Company (2014), each department is required to hold inventory for planned maintenance requiring heating, storing and organising along with further process administration which resists the change. To minimise the effects, the source suggests a lean five ‘S’ inventory approach.  
As the individuals operate as a team and are part of the ‘required to operate’ then they are entitled to team and leader allowance both having a five percent wage increase, further costing the company money which resists the change. However, according to Mullins and Christy (2016) Maslow’s theory that supports the change suggests that the cost of the wage increase for the employer acts as an incentive to motivate and to satisfy the employees with the hope to gain improved individual performance and productivity.   
Indirect Systems 
The organisation has systems that work indirectly alongside departments with the aim to seamlessly aid production. Previously, the stores system has seen an increase in demand with an introduction of new production line, resulting in the department having difficulties due to reductions in labour. To adapt to the change, stores and the online system no longer provides a delivery services but instead offer collection only to reduce the work load. Similarly, material backorders have now been disabled to minimise the unnecessary over stocking which is a development of a lean inventory system according to Ford Motor Company (2014).

Labour utilisation 
With no previous PM, the initial setup of the schedule is demanding according to Levitt (2011) which resits the change. The organisation has fallen behind their target figures with PM which is mainly due to inadequate labour utilisation. Individuals of the team are being pulled to other work departments and utilised elsewhere due to lack of general labour within plant resulting the PM being neglected. Linking back to the first section of the report that investigates the importance of proper management, the current utilisation of resources results in certain departments being neglected.  

Health and Safety
If the organisation provided performance reviews (Mullins and Christy 2016), lack of knowledge and education can be identified resulting in reduced damaged to machines due to incompetency suggests Mobley et al (2008). However, the organisation must weigh up the risks compared to the cost of training for the remainder of the production lines life cycle which resists the change. Alternatively, Burke et al (2016) proposed that employees can learn from existing trades persons to gain real experiences but must be aware of potential bad habits and safety shortcuts, where jobs are not performed properly. 

[bookmark: _Toc5817240]Good Practices and Future Recommendations  
As an ever-aging plant where the standard manufacturing PM schedules struggle to fend off the constant strain of mass manufacturing; reliability is now a massive challenge for the production lines. The original equipment’s reliability relies on both the initial ‘design and build quality’ of materials suggests Couper (2015). However, as the equipment wears and fatigues, more maintenance is needed just to maintain standard operations. Therefore, as a recommendation Ben-Daya et al (2016) and Couper (2015) suggest reliability-centered maintenance (RCM) could be used to provide a safe minimum level of maintenance to sustain the equipment’s current demands. The source emphasises the benefits which includes reduced cost, further increase in uptime and reliability as well as an improved ‘understanding’ of the risk to the organisation. However, the RCM process can be timely, long and drawn out but can provide many added benefits. A ‘strategic maintenance review’ is an additional tool to RCM to identify maintenance failures and constraints. As an alternative, a ‘performance improvement programme’ can be used to rectify insufficient reliability of machines to achieve similar results to RCM without the extensive time.  


[bookmark: _Toc5817241]Conclusion
In conclusion, the organisation is making a successful ongoing change using preventive maintenance models to improve fixed asset reliability, mean time between failure, shareholders profits and to maintain a competitive edge within the industry. Prior to PM, the organisation relied upon a CM system where only breakdowns were maintained; leading to economic losses and equipment reliability failures. However, a consideration was made for the organisations attempt to minimise its impact with a lean approach to reduce the mean time to repair. 
An investigation into what PM contributes to the maintenance system was made by incorporating four of the main factors that are essential to its success, including: engineering, economics, people-psychological and management. When each of the four factors work effectively in unison there would be less drain on the company’s money and resource, but an emphasis was made on the importance of a realistic schedule so all four parts can be sustained. 
Lewin’s Force Field analysis was used to highlight the forces ‘for’ and ‘resisting’ the change, with the use of a diagram to show the overall scores attained to identify which force is stronger. Also, the reader was made aware of the potential shortcomings of Force Field Analysis. To further understand the change, a consideration for direct and indirect costs, PM performance benefits offered to degrading machines, the importance for management and employees to cooperate to maximise performance, motivation and job satisfaction as well as methods to improve the workforce structure to maximise the PM teams potential. 
Using the Lewin’s analysis the report identified potential improvements with the change, where the suggested recommendation was to refine the PM schedules to a more focused reliability-centred maintenance or potentially a strategic maintenance plan; that would dedicate and refine a maintenance schedule to suit old and worn out machines that still are required to run high production volumes. A consideration for the limitations was made but concluded that this would benefit the organisation. 
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