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[bookmark: _Toc121082922]Introduction
In this report I will be coving the product development on a motorcycle clip-on in an engineering company. I will be coving four types of team structures to be used in an engineering company and there advantages along with there disadvantages. I will also be covering the product development and how a company would approach problem solving in the design on the clip-on, along with the legislation and sustainability needed when creating a product such as design choices and safety in the workplace. Final I will go over a personal development plan on what I plan to do after my university course as well as a conclusion of the report.


[bookmark: _Toc121082923]Engineering team structure
[bookmark: _Int_NCvgLhBP]There are many factors to consider when choosing a team structure, these can include company size, the product/s or service and more. The team structure will allow the company to have efficient management and productivity, this makes it an essential decision when trying to design and manufacture a product.
(Team, 2021)
For developing a clip-on, I would also work with customer service and account to get a better view on customer options and the cost of producing each product as well as alternatives down the line of development
[bookmark: _Toc121082924]Hierarchy structure
The Hierarchy team structure is the most common and traditional structure for an engineering company. Like most all structures the Hierarchy structure has a range of advantages and disadvantages what can depend on the business itself.
[image: ]
(ORGANIZATIONAL STRUCTURE, n.d.)
· Advantages of the Hierarchy structure	
· [bookmark: _Int_OvmgxIIh]Clear Line of Authority and communication
· [bookmark: _Int_iXn4bKMk][bookmark: _Int_0a7fFVj9][bookmark: _Int_Yn3TWZDi][bookmark: _Int_4alMkOlx][bookmark: _Int_3EnWi5Kc][bookmark: _Int_E7e90bi5][bookmark: _Int_mJJUiB6a]The Hierarchy uses a certain staff director or spokesperson to speak on behalf of the employees working in that company in all departments, then informs the CEO of the progression in the company. This allows the CEO to make a decision about the information discussed, and then update the rest of the employees of the potential changes to the product etc. This allows there to be a simple line of communication, so no one gets confused with who to tell about a potential change or error in the product.
· [bookmark: _Int_4vz9AG3A][bookmark: _Int_vMnvQG8V][bookmark: _Int_c9tQadCG][bookmark: _Int_Ig7nN685]The hierarchy of structure also allows for a clear understanding of authority as higher people go up in the hierarchy the more power, they are given. For example, a manager will have more a certain number of resources to work with to meet the requirements of the product whereas the boss of the company will have the power to allocate these recourses. This also means all the employees know who to take instructions off and will not be confused about the chain of command.
· Disadvantages of the Hierarchy structure
· Segregation 
· [bookmark: _Int_g74wBd8x][bookmark: _Int_yzXySq6b][bookmark: _Int_zKaGfYVo]With the hierarchy structure grouping in departments to allow groups to work well together on a certain aspect of a product this could also affect the communication across the departments as groups become tunnel vision on getting their part of the product complete and put their own agendas over the ones of the company.
· Slow communication
· [bookmark: _Int_hSuy55O3]Even though the hierarchy structure has an effective communication system, it also suffers as the company grows as decision making will start to take more and more time to go through certain employees and managers as the information goes though the ladders of the company.
(Huebsch, 2018)
(Freedman, 2022)
[bookmark: _Toc121082925]Functional structure
[image: ]
[bookmark: _Int_uMZ9PVbG][bookmark: _Int_qAczL5Dy][bookmark: _Int_T2ljwV3M][bookmark: _Int_eh0a6UeF]The functional structure is similar to the hierarchical structure as the Functional structure splits groups of employees into groups based on their skills and the jobs and use a group leader or supervisor to oversee the group and communicate with the other group leaders and the manager in the company instead of having one manager that oversees all the departments. 
· Advantages of using the functional structure 
· Moral 
· The functional structure allows an increase motivation for the employees as they are working with similar minded people and are trying to progress the same way in their Careers and achieve promotions.
· Specialists
· [bookmark: _Int_3CdDacNy]One of the most noticeable benefits of using Functional structure is that it encourages specialization in departments as you can get a group of people who specialize in CAD simulation to work together to make sure the product is up to the standards of the company
· Another advantage of the functional structure is that specialist groups can learn of each other as when a new employee joins the department the department manager can oversee and help the new employees improve, this helps the business as they don’t have to pay for training for new employees and can keep development and production of products as they don’t need to be off work.
· Disadvantages of using the functional structure
· [bookmark: _Int_0PF1quB9]Protentional lack of coordination
· [bookmark: _Int_lcLKBuKO][bookmark: _Int_fqnLtrfj][bookmark: _Int_hW4sg5Hs][bookmark: _Int_zUOuSzj3][bookmark: _Int_SKxVcnFG]In the functional structure something they can be a lack of coordination when multiple departments are involved in the same tasks this could cause some groups to underperform, this is usually because a manager fails to respond quickly to any problems or reports 
· Decision making 
· [bookmark: _Int_qZrxs2ks][bookmark: _Int_yOWlLZZg][bookmark: _Int_mHicjehv][bookmark: _Int_1EsoOWuQ] when the department or group managers meet to discuss their work sometimes, they can have a dilemma between to options as each department manager doesn’t want to change some work and as different options on a matter this can cause the company to slow down productivity.
· [bookmark: _Int_NpuFOusM]Less sharing of information
· [bookmark: _Int_BXrteNIa][bookmark: _Int_wQtZaZid][bookmark: _Int_3GsjT9TT]Due to only having the managers discussing across meeting about their performance it does remove the ability of two employees from different departments sharing ideas, for example a designer and someone in accounting could share ideas on reducing the cost of their products.
(Freedman, 2022)

 (Washington, 2015)

[bookmark: _Toc121082926]Divisional structure
[bookmark: _Int_YXJUZPGo][bookmark: _Int_f8RHRz7t][bookmark: _Int_jfozyDYc][bookmark: _Int_IKjm00TO][bookmark: _Int_HBl36QkG][bookmark: _Int_1tJhqhJL][bookmark: _Int_Mxm5YCY8]The divisional structures are a common the Structure to be used in the engineering industry, this is because it works well with large companies that use a lot of departments, and does this as each product line has its own commanding executive what allows these to operator more like a sub company
· Advantages of using the divisional structure
· Increased flexibility
· [bookmark: _Int_7pddpd4F]Due to having a commanding executive to run this sector it allows the department to run more like a sub company what give the department more rain over its resources.
· [bookmark: _Int_18OABSP1][bookmark: _Int_AZcrLfnk][bookmark: _Int_njJwaX9I][bookmark: _Int_OmkgXhhH][bookmark: _Int_l8dlDDr5][bookmark: _Int_IrX2NWc1] This can allow the department to adapt to customers' needs more efficiently as the information and requests don’t have to work their way up the ladder. It can also allow the department to become more innovative with its processes.
· Disadvantages of using the divisional structure
· Poor communication
· [bookmark: _Int_hCwMyx2L]Due to the department becoming more separated with the company there is less communication between different departments, this usually leads to a high use in resources and increasing the costs.
· Competition
· [bookmark: _Int_gM9d4J1B]Due to the department becoming freer from the rest of the departments it can make a competitive environment rather than the departments coming to gather as one unit 
(Freedman, 2022)


[bookmark: _Toc121082927]Matrix Structure
[image: ]
(Pollack, 2022)
[bookmark: _Int_it4Fl6vb][bookmark: _Int_aqVfPukE][bookmark: _Int_RIuUGkIH]The matrix structure is based on the hierarchical structure but allows the employees to be more flexible being able to switch between departments as the company needs them, this is typically highly skilled employees with multiple specialties or skills and is typically seen in smaller businesses.
· Advantages of using the Matrix structure
· [bookmark: _Int_yJksr0Os]Flexibility
· [bookmark: _Int_ZzMAjU9U]With the matrix structure it allows managers or supervisors to have the choice on who is the best suited employee for a certain task or project allowing for the companies to increase its productivity and quality making use of the highest skilled employees
· Improve on skills 
· [bookmark: _Int_Wqbl5fW9][bookmark: _Int_dimN49bg][bookmark: _Int_IXHg4BjW]With employees getting moved between departments this can allow them to improve on skills not usually used in their primary roles this allows the company to save on training cost as well as improving the quality of their work force
· Disadvantages of using the matrix structure
· [bookmark: _Int_hTXYmyhB]Prone to regular changes
· [bookmark: _Int_jJ15BB4a]One of the disadvantages of the matrix structure is that employees can be moved between different departments regularly what my effect there work as they do not get the achievement or recognition form finishing development on that product.
· [bookmark: _Int_xEVWIz8I]Conflict in interest and overlapping teams 
· [bookmark: _Int_EFPWBugj][bookmark: _Int_p3qGeg0X]This could give a department some confusion as they are being moved into new groups of employees what could be confused over their responsibilities and roles.
· [bookmark: _Int_MYYlRMBR][bookmark: _Int_ubQH0OrV]A conflict in interest occurs when a manager as clear task for the group to complete but the department leader may prioritize a distinct set of goals for a project this can reduce the productivity in the workplace as the manager has the final say in things.
(Pollack, 2022)
(Freedman, 2022)

When choosing a team structure to be used to develop a motorcycle clip on I would use the matrix structure as it works well with small individual products like the clip-on as it does not require multiple departments or specialists to develop the product. With the matrix structure also allows for a lot of flexibility so this will help the manager continuedly improve the development process and help increase the moral of the employees by moving their roles over time, so they don’t get bored and also allow them to improve on their other development skills.
[bookmark: _Toc121082928]Product development 
[bookmark: _Int_uhJD9oXD][bookmark: _Int_HyN49rCI][bookmark: _Int_5JEAXTV5][bookmark: _Int_jGbU4cJ2][bookmark: _Int_X0iryv3R][bookmark: _Int_xOpCtQud]There are a range of different problem-solving methods available for companies to take depending on their size, product, and problem, using these methods allows the company to be more effective with its problem management and make the company overall more effective. The problem-solving method I would use is the 
· Analytical Approach
· Identify the problem
· [bookmark: _Int_wPWLbYuA][bookmark: _Int_jBshQBww]Determine the problem with the product and why the problem has occurred (mistakes, misinterpretation, design problem). Make sure to discuss the problem with all the team members to get a full picture of the situation
· Research and find alternatives/solutions
· [bookmark: _Int_60G338bQ][bookmark: _Int_MG9D9nzd][bookmark: _Int_mykvOzKq]Use the employees and specialists in the field of the problem and start discussing, brainstorming, and researching possible solutions/alternatives as well as keeping resources and the objectives in mind.
· [bookmark: _Int_ErxtdQUP]Choose an alternative/solution
· [bookmark: _Int_oQ9hevd8]Once you’ve found multiple alternatives/solutions you can then decide what alternative or solution you are going to use by evaluating them using the information you have gained from researching, brainstorming etc, this will allow you to get the best outcome from the problem at hand by using the advantages and disadvantages of the chosen solution/alternative.
· Implement the solution
· [bookmark: _Int_n2KtaUXe][bookmark: _Int_EHwlftVj]This is when you start to put the chosen alternative/solution to effect by constructing a plan on how to implement the solution/alternative as well as identifying the recourses needed to put this plan in place
· Evaluate the situation
· [bookmark: _Int_YjW4oE9U][bookmark: _Int_TR3iFJsy]The final step is when we monitor the progress and evaluate all the previous desertions made and go though it with the rest of the team and see where you could have saved resources or found a potentially better solution with fewer steps with will lead to you team becoming better at problem solving.
(Nickols, 2020)
(WHAT IS PROBLEM SOLVING?, n.d.)

[bookmark: _Toc121082929]Issues, legislation & standards
[bookmark: _Int_avsThbS6][bookmark: _Int_0b1IoJg4][bookmark: _Int_WCowejlx][bookmark: _Int_vBHujNGK][bookmark: _Int_eCzeha1L]When developing our product, we must keep in mind the legislation and standards put in place by the government that must be followed. These are the legislation that must be followed during the development of the clip –on
· General product safety regulations 2005
· [bookmark: _Int_b4OnZfIr]This piece of legislation is that to make sure that only safe products are supplied into market and links to British standards
(General Product Safety Regulations 2005)
· [bookmark: _Int_ppq3C3G3]Health and safety at work act 1974
· [bookmark: _Int_UzReKSTL][bookmark: _Int_XusbmHIp][bookmark: _Int_lBWAsTWX][bookmark: _Int_3dPNX352]This act was brought it to making sure the workplace is safe and to protect the employees of the business. With this act the company must follow this strict set of rules and follow these regulations to ensure things like the equipment that is being used is safe and being used correctly with the use of training. Business use risk assessments to find risks in the company and then find solutions to make them safer for example with a machine is over the legislations DB limit, employees need to be provided with ear protection
(Health and safety executive - GOV , n.d.)

[bookmark: _Toc121082930]Sustainability
When making a product you need to make sure we are making the product and manufacturing process as green as possible by making sure we are using renewable resources and reducing the carbon footprint of the product.
[bookmark: _Int_qrLAZZAS][bookmark: _Int_A6wUDM5e][bookmark: _Int_5kvC1lux][bookmark: _Int_nMAJiWXX][bookmark: _Int_beRvJTCD][bookmark: _Int_KjDtit5d]Reducing the carbon footprint of the product will make it more appealing to the customers as it's cleaner for the environment. Here is something sustainability information to consider when designing and making a product.
· Manufacturing
· [bookmark: _Int_j5nzVRuJ][bookmark: _Int_KzFmIciW][bookmark: _Int_IV24SK40][bookmark: _Int_hxCWC897]When manufacturing you use power to run the machines, the power usage varies between machines but using more efficient machinery you reduce the cost of power as well as the carbon footprint.
· [bookmark: _Int_kGdvyKed][bookmark: _Int_dbKkyXQn][bookmark: _Int_6k3TuWqS][bookmark: _Int_ZvJDbDAh][bookmark: _Int_76t6C8ou][bookmark: _Int_eYdwyd3t]Another thing to consider when machining, is the waste produced by the chosen type of manufacturing. By using traditional manufacturing, you rely on removing material, meaning you will produce waste material depending on the material being used. If you were to use aluminum it will be able to reuse as the swarf material is able to be melted back into purchase able pieces, this can be done to another materials like titanium but will consume more energy. To reduce the amount of waste material you can use modern additive manufacturing techniques such as 3d printing or LBPF.
· Transportation
· [bookmark: _Int_rk7D162S][bookmark: _Int_HC3pfisZ][bookmark: _Int_EGe2UPoj][bookmark: _Int_MwwkxYGB][bookmark: _Int_x1JB49IL][bookmark: _Int_3LP6cKtT][bookmark: _Int_9DLygNi7][bookmark: _Int_mkJSlnAM]Transportation is one of the most polluting stages for loads of companies around the world. One of the many things that affect the sustainability of transportation is the weight of the raw material or product being used as more weight being carried means more fuel needs to be burned to transport it. For example, by using aluminum to create are product we reduce the transport weight meaning you get a small carbon footprint compared to materials like steel what has a greater weight.
· Product use and life
· [bookmark: _Int_mhT4YYI6][bookmark: _Int_VTI5eAxn][bookmark: _Int_sWps00u7][bookmark: _Int_VUECh3WH][bookmark: _Int_E6RmEuNB]The product use and life links to the materials being used in the product itself and how long it will last and its effect after production on the environment. For example, if you were to use steel the product will rust and lose some of its mechanical properties which is not ideal when creating a product that belongs outside and relies on its strength. 

(Design sustainable products, n.d.)
[bookmark: _Toc121082931]Personal development plan

[bookmark: _Int_8IdLOa68][bookmark: _Int_p2XyAMVE][bookmark: _Int_0QdNvexV][bookmark: _Int_6YEKBtFn][bookmark: _Int_QnKXXzXe][bookmark: _Int_19PFTmtP][bookmark: _Int_ADTuLNdn][bookmark: _Int_iM3U8BoQ][bookmark: _Int_XzB8Vk4S]After I finish with my studies, I am planning to work in the road racing industry, I would like to work trackside doing anything from bike setup to telemetry and electronics for racing bikes. Another job I would be interested is doing design or manufacturing for a race team like Honda Uk as they make superbike and superstock parts tailored to the rider for their team and others to use in the British championships, they also sell superstock bikes to customers with a range of part what can be bought for it.
[bookmark: _Int_OIKidyW2][bookmark: _Int_iAVg1qGc][bookmark: _Int_bNiFdUyG]Another path I am interested in doing is after my course doing another year in university studying a masters in motorsport and see if I can get a job in f1 doing engine development, design, or manufacturing parts.
[bookmark: _Toc121082932]Conclusion 
Overall, for the team structure I would use the matrix structure as it works well with small individual products like the clip-on, as it does not require multiple departments or specialists to develop the product. Using the matrix structure, this also allows for a lot of flexibility in the company, so will help the manager continuously improve the development process and help increase the moral of the employees. By moving their roles over time, they do not get bored and allow them to improve on their other development skills. For developing the clip-on, I would also use aluminum as its extremely sustainable compared to other alternatives and has great properties.
I Learnt from writing this report the Importance of having a good team structure, to work well with the product and the staff working at the company. The team structure has a massive effect on the moral and productivity of the staff, and if they are not happy with their job they will not perform to the best of their abilities. I also go through the product development and problem-solving techniques, as wells as the legislation on the development of the clip-on and the health and safety in the workplace. Finally, I go through my Personal development plan, and discuss my future goals after university in the racing industry.
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