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The purpose of this assignment is too analyse the possibility of automating a manufacturing process and implement a barcode system for more customisation options. The project will begin by utilising the PM to highlight the necessary team requirements and ensure all relevant departments will be involved, attempting to minimise resistance and implement the project smoothly. Once the team has been selected Tuckman’s stages of team development will be used to ensure the team operates effectively and co-operation is achieved. 
The typical project stages will follow including research into the added value potential of an automated system and the planning requirements involved in undertaking this project. The next phase researches the potential of a temporary shutdown of production in order to install new systems, while considering the potential loss of GDP associated with this practice. 
Finally, the report will discuss the ADKAR model’s viability when it comes to implementing changes in processes to minimise resistance. While also looking into the risk that comes with automation and more online based manufacturing in the form of cybercrime, the report will look into minimising this risk using preventative risk management.
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When and organisation begins a project, it is important to consider the individuals carrying out the work. However, there is no specific structure that can apply to all project teams as it is dependent on; the organisation, resourcing available and the deliverables of the project [1]. In this case an automotive manufacturer is looking to invest in automation to keep up with the trend of consumer customisation and maximising the efficiency of the production line by utilising a barcode system ensuring parts reach the correct vehicles. Therefore, before commencing this project it is important to consider the following steps:
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[image: ]One method that can be used to select team members amongst a project is to utilise a matrix diagram, also known as the PM. It allows for a comparison of many candidates leading to a team who best fit a set of criteria [2].
  Figure 1- Team Selection Matrix
This method enables users to compare large amounts of data, and since many decisions often concern a number of interlinked factors of which individual’s may struggle to process, the PM provides a simplistic approach to take these factors into account [2]. 
As a large scale project operational practices may change, thus input from various departments will be beneficial as members with have high experience regarding current practices [3]. Furthermore, the PM will enable the PMgr to determine which departments have the most valuable experience, thus ensuring smooth integration and minimal elements are missed [2]. However, it is also important to note selection criteria is subjective and will be influenced by the project manager’s personal opinions so no two matrices may be the same [4].   
The following departs have been deemed to have valuable input:
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The operations department have the most experience when it comes daily operation of the plant, their expertise will be required in the programing stage to allow the robots to perform tasks correctly and in line with organisation standards [5]. Secondly as they will be working with the system directly, assisting with implementation may cause less resistance to changes [5].  
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Input will be essential when It comes to tolerances that the robots are working to, ensuring they are able to carry out tasks to correct standards. They will also be aware of problem areas in the manufacturing process that robotic assistance may reduce human error [6].  
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The Parts department should be involved as they will the primary users of the new inventory system and be responsible for ensuring the correct part is in the correct trolley. Therefore, if they have a good understanding of how the barcode system works there will be less complications on project launch [6].  
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HR should be involved as they can assist by developing a feedback system ensuring employees can ask relevant questions to minimise resistance [7].  Furthermore, they can assist the PMgr in coaching/motivating team members to take positive action when completing a task [8].
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After establishing a team obstacles may surface preventing effective teamwork, therefore it is important to create an atmosphere that enables collaboration [9]. Examples of obstacles are focusing on individual merits rather than team success and lack of clarity of responsibilities [9]. Tuckman’s five stages of group development can serve as a useful tool for developing the team and maximising collaboration and therefore will be discussed for this report. 
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The first stage is forming where members come together and begin preparation for achieving project objectives, they are introduced to project goals and objectives required for completion [10]. It has been found members are motivated to achieve results and enthusiastic about working toward them [11]. However, there are barriers to effective member interactions. For example, members may express uncertainty about their roles or reluctance to share ideas and opinions [10]. Despite this uncertainty it has been found conflict is usually avoided by team members in this stage [12].
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The second stage, is typically a time of conflict amongst members, at this stage the differences amongst the team in terms of ideas, methods of working and priorities are discussed [13]. Conflict can exist both inside and outside of teams as rather than unifying as a team, members become divided around project issues and may compete to gain influence over the management of the team [14]. However, this stage may be difficult for individuals, but conflict may be necessary for individuals to gain an understanding of their role within the team and to create rules that will direct project-oriented work [15]. 
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This stage is when a shift takes place from conflict and members begin to achieve cohesion [16]. Team members can now work together to accomplish goals, negotiate amongst other members avoiding conflict and refocusing on common goals [14].  This is also coupled with the reduction of role ambiguity thus roles and responsibilities are clarified enabling more collaboration [14]. Members also begin to feel a commitment toward the team and will actively seek to maintain it [16]. These previous phases clear the way for the project team to move to the final stage of team development.
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During this stage, the team is comprised of co-dependent members who are effective problem solvers [17]. Once reaching this stage, team members have come to an agreement about how to effectively work together and ensure their focus is toward achieving project goals as a collective [18]. However, this stage is not free of conflict and earlier disputes may resurface, but are likely to be addressed in a more productive manner [18]. To conclude, the team is now preforming in a dependable fashion and members may experience high satisfaction working within the team. 
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At the conceptual phase, efforts regarding planning and implementing desired outcomes may be overwhelming, as there may be hundreds of tasks required in a specific sequence [19]. Therefore, it may be beneficial for PMgrs to break the project down into phases in ensuring tasks are carried out in correct order [20]. By allocating management efforts into 5 phases providing structure to the overall project tasks can be categorised into a series of controllable steps [19]. The five phases are as follows: 
· Project Initiation 
· Project Planning 
· Project Execution 
· Project Monitoring 
· Project Closure 
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Initiation is the first phase of a project’s lifecycle where the organisation attempts to evaluate the feasibility of the project and what value it will add to the organisation [21]. Dependant on the results of this study the project will be pursued, re-conceptualised or stopped [22]. 
The value added by this project is increased competiveness as vehicles are produced faster resulting in more GDP [23]. Increased productivity wont sacrifice quality as it is proven robotics can carry out task to a more consistent quality [24]. However, this project has limitations, the workforce can no longer be low skilled as automation can be complex, it may be essential to train existing staff requiring further investment [25]. Furthermore, operations will be required to have an understanding of robotics in case of breakdowns and be able to utilise new computer systems to read barcodes, ensuring the correct part is fitted [26]. Moreover, online/cloud based systems can be vulnerable to cybercrime as it may result in loss of IP.
Despite the challenges the project will add value as independent studies conducted by the IFR found that investments in robotics has contributed a 10 % growth of GDP per capita in countries belonging to the OECD between 1993 and 2007 [27]. Furthermore, the traceability of the barcode system allows inventory to be precisely tracked and ensuring a lower overhead as locations can be tracked and a more accurate quantity assessment can be made [27]. Once approval has been given the project can then be moved onto the planning phase.
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The following phase is where the project is further developed in a detailed manner ensuring objectives are met [28]. All required work must be identified along with resources required and project strategy [28]. To ensure these are effectively communicated to team members a project plan will be created specifically outlining:
· Tasks 
· Dependencies
· Timeframes
This stage is essential when carrying out a project as failure to adequately plan a project may result in project failure, whereas good planning leads to successful projects [29]. When an organisation clearly plans a project by defining the aims; ensuring all goals are achievable and scheduling is realistic it is more likely objectives/milestones will be met [30]. Once a clear and concise pan has been drafted and approved the project can move into the execution phase 
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In this phase the project is starting to be implemented and the plan designed in the previous phase is put into action. The purpose is to deliver the projects desired outcomes and is typically the longest phase of the project requiring the most resources [31]. During project implementation, individuals are carrying out assigned tasks and progress will be communicated through regular team meetings [32]. The PMgr will utilise these meetings to sustain control over the project by preforming a comparison of project plan and progress reports, thus allowing the performance of activities to be measured and to take corrective action if necessary [32].
The plan is to implement a new automated system plus installing robotics on a working assembly line, therefore the best method to execute this project is to carry out a temporary shutdown [33]. Planned shutdowns are essential in the automotive industry as access to specific equipment will be restricted during production runs, thus shutting down provides the opportunity to carry out routine maintenance to equipment [34]. Therefore, to install new systems, production needs to temporarily stop, but it must be considered that by stopping production despite duration will result in profit loss due to less GDP and delays on vehicle arrival [33].
All project deliverables should be reviewed for quality and measured against an acceptance criteria, and once all deliverables have been accomplished and accepted by the customer, the project is ready for closure.

[bookmark: _Toc26803732]Monitoring Phase

This stage can be combined with the previous stage because it may occur at the same time as organisation are beginning to implement the project plan, progress must be constantly monitored [35]. This can be achieved through KPIs which are measurement tools for demonstrating how well the project team are achieving goals [36]. KPIs can be created to monitor any deviation in planned work. By understanding which tasks were completed early/late The PMgr can adjust resources ensuring the correct amount is assigned, thus making the project run more efficiently [36]. Furthermore, it can also be used for budgetary requirements, allowing the PMgr to locate budget deviation and minimise waste [37].
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After completion the focus is on releasing the final deliverables to the organisation and communicating the success to stakeholders ensuring all documentation and control systems are handed over [38].  It is also important in this final stage is to reflect on the project and any issues faced or elements performed well. By doing this it increases the experience of project team and lessons learned can be applied to future projects ensuring success is repeated and teamwork is improved [38].  
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This project will change practices which may cause feelings of frustration and resistance due to lack of understanding [39]. Therefore, if change is not linked to viable business goals it will have limited success [40]. This is reinforced by Galbraith [41] who states an organisation that effectively associates change to feasible businesses goals are less likely to face resistance. Therefore, this report will review the ADKAR model of change management. 
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The ADKAR Model has been considered effective in creating focus on the reasoning behind change [42]. As the result-oriented approach enables managers to highlight areas that are identified to produce high amounts of resistance [43]. It has also been stated once an organisation approaches change using ADKAR, it can identify where a process is breaking down and areas that are overlooked [43]. 
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The initial phase generates awareness of changes occurring and why it is beneficial to the organisation. Therefore, this step can only be considered accomplished once individuals are aware of the need for change [44]. As one reason of failure for implementing change is lack of understanding, hence effective and strong communication is essential in this stage [44]. Once, paired with adequate endorsement by leadership figures acting as role models, employee’s acceptance may increase [45].
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Once individuals are aware of the benefits of change, the theory dictates individuals must have the desire to change. This step can be challenging for the organisation, because it is impossible to control employee’s choice [46]. It is possible to take steps towards this goal, but desire cannot be controlled or taught by the organisation it must be expressed by individuals [46]. Therefore, it is important to communicate the effects of change on employee’s personal situations as they have been expressed as the key motivators to encourage participation [47]. 
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Once the desire is apparent the individual needs the knowledge of how to change [48]. Thus, providing the necessary training for employees on new processes, individuals can begin to operate with the change in mind during transition phases [49]. It is also stated by Liu AND Liu [49] if knowledge isn’t accessible by employees, it may be difficult for employees to get the necessary understanding and become resistant. Thus, providing training is important as the individual can now process said change and feel more involved in the change process minimising resistance [50].
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The next stage required is practice, the theory dictates once possessing required knowledge individuals have the ability to change [42]. This is reinforced by Wong [45] who compares the knowledge as the theory stage and ability as the commencement of work. To ensure this stage is successful organisations must provide employees with; coaching, adequate time to understand new processes and consistent feedback to ensure produce is followed correctly [51].
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In order for change to be permanently implemented success of change must be celebrated and positive reinforcement must be provided [52]. It may take time to ensure a change is permanent and there is the possibility of individuals returning to old practices, management must abide by change incentives until it is considered consistent within company culture [53]. This model indicates change can be considered successful when management is able to take a step back and witness employees working to new procedures [52].
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Risk management is the practice of detecting, evaluating and then responding to risks that arise over the project lifecycle [54]. This process is not purely reactive, but should be included within the planning process to pre-emptively identify risks and how to regulate risks if they occur [55]. Therefore, implementing a form of risk management may be essential to the project’s success. This method will require some investment of time and money, but not substantial amounts to be effective, especially if employed and maintained over a period of time [56]. The first step in this process is to identity risks.
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Specific to this project area is cyber security resilience of the industry as manufacturing is the third most targeted for cybercrime [57]. As automation is becoming more common, new IT environments are potential areas that compromise security through abuse of privileged access and exposal of IP [58]. Furthermore, there is risk of accessing processes and making changes robots operation causing damage to vehicles, resulting in disposal [59]. Once identified the organisation can examine alternative solutions.
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This stage looks at methods of addressing risks and which of the method is most viable between cost and how effective they are [60]. Typically organisations have the following options:
· Accepting Risks – deciding that the benefits outweigh risks 
· Avoiding Risk – Lack of contributing to the activity to avoid risk 
· Risk Control – Taking steps to prevent risks  
· Risk Transfer – Transferring the responsibility of any harmful results to a separate organisation e.g. purchasing insurance. 
In this instance it would be best to safeguard IT systems by investing in a cybersecurity system [61]. Cybersecurity is a control capability to mitigate cyber risk, referring to the facilities; processes and preventing unauthorised access [62]. Also providing the option of risk transfer, as if the cybersecurity program fails the organisation may be given a guarantee of compensation upon failure [63]. 
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Risk management is not something that once finished can be forgotten about, it should be considered an ongoing process as the threat of cybersecurity is ever evolving in attempt to gain confidential information [64]. The United Kingdom government also believes this and has the “National Cyber Security Strategy 2016 to 2021” to ensure protection of industries in cyberspace. Therefore, it is important for the organisation to revisit this practice ensuring effectiveness and determining whether an update is required to keep risk of attack low [65].
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In conclusion, an automation project was analysed and methods to carry out this project have been discussed. Firstly, a method to choose the necessary skills required, of which the PM was selected as the optimal choice. It was selected to compare vast amounts of data in a more simplified way, as stated in a study by Burge [2]. The second stage was to ensure the project team could function in a co-operative nature. Tuckman’s model was selected for this as it gives identifies the stages members will go through, followed by Bonebright’s [11]  belief of Tuckman enabling members to achieve shared goals while enthusiastic about collaborating. 
The following section discussed methods for PMgrs to structure a project into smaller phases using the project lifestyle, thus simplifying tasks to ensure they are carried out in the correct order [20]. As reinforced by Aaltonen AND Kujala [19] managing efforts into 5 phases can provide structure to the project overall and simplify tasks into more manageable steps.
The Final section discussed change management as with new production methods employees may display feelings of frustration due to a lack of knowledge [39]. Therefore, the ADKAR model was selected as it focuses on generating awareness of why the change is occurring and reasoning behind the change, while communicating the benefits to the organisation as a whole [44]. It also looked into the risks associated with this project in the form of cybersecurity. Since manufacturing is evolving and becoming more automated, it was deemed important to protect areas to ensure any IP or operational processes are compromised [58].
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