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1.0 [bookmark: _Toc121014336]Introduction

[bookmark: _Toc121014337]1.1 The Report
This technical report will cover the ethics, reliability and legislation put through employees and businesses within engineering. I will cover what it is like to work as a team leader whilst managing a team successfully whilst developing and producing a product. Through this report, I will cover different areas that an engineering team goes through and what supports that structure.
[bookmark: _Toc121014338]1.2 My Idea
I will be considering an off-roading shock absorber for my product for a Daihatsu Terios MK2. This is a product not a lot of people will be purchasing, but a product some do want. The Daihatsu Terios MK2 can go anywhere most land rovers can and has become a popular off-roading vehicle in Indonesia and other countries. The MK1 Terios is renowned for its off-roading capability 4x4 due to its cheap place in the market is great for low-end market. I will be designing the product around both the MK1 and MK2.
[image: ] - Image from Ceika-store.com
There is already made shock absorbers that are not OEM for the Terios (MK2), but this is from Ceika; the problem with these is that these are full coil overs which are expensive and needless for a cheap vehicle to mess about with off-road. My idea and plan are to make cheap absorbers, so people don’t have to spend $3000 when the car is only worth £1000.



[bookmark: _Toc121014339]2.0 Engineering Team Structure

[bookmark: _Toc121014340]2.1 Variety of Engineering Structures
An engineering team structure is vital in any engineering firm., there are many types of engineering. For example, in a local garage, you need the employee mechanics and the boss or multiple bosses, which leads to management, fulfilment to knowing who is in charge and leading the team on a day-to-day basis. Compared to McLaren, which uses supervisors and multiple executives. 
Through this section, I will iterate on the importance of a team structure and how it can be developed. There are three types of common team structures.
[bookmark: _Toc121014341]2.2 Horizontal Structure
Horizontal Structure is looking at small engineering firms like a team of mates who are designing something together and who are pulling together a project, for example, a project car. The structure works with no real hierarchy but all working in coordination that each member has a specific task or specifically are better in areas that someone else is not, for example on a project car, one person may know far more about transmission and therefore is tasked with taking the gearbox out, either rebuilding or finding a new one and assuring it fits alongside the engine. This may be slightly in coordination with someone else on the engine, but each person is tasked separately and trusted.
[bookmark: _Toc121014342]2.3 Vertical Structure
A vertical team structure puts forward the idea of hierarchy with a line of team members, supervisors, associates, managers, executives etc. A vertical structure works in a firm such as McLaren, where you have team members, say, mechanics who work on the car, who find a fault or something that makes their job a lot harder, for example, a certain part of the gearbox is malfunctioning, in which the engineer designers find a solution, send it to supervisors, managers and executives to be approved.
[bookmark: _Toc121014343]2.4 Matrix Structure
Matrix Structure works in the sense of different teams all coordinating together for the same idea. This could work in larger companies such as general motors in which multiple teams are attempting to do the same thing, design a car; each team must come together to ensure their ideas align in which supervisors and leaders come into play with meetings to ensure the transmission, gearbox, aerodynamic team, product design team all come together from what the team members have developed to ensure everything is coordinated properly, needlessly ending in a death or lawsuit for the company.
[bookmark: _Toc121014344]2.5 The Structure of my Team
The structure I would use for my team is vertical because the type of product to be developed would require a factory-sized team in which structure needs to be in place for supervisors and leaders, but in total, it would be one line, not multiple teams. Therefore, a matrix or horizontal structure would be inefficient. This is supported by commerce tools, as they said in their tech blog, “Ever since we introduced vertical teams at commerce tools, I have experienced and enjoyed collective thinking with developers much more frequently and with much more ease” (Olsen, 2018). This validates my argument that vertical teams for my team produce ease of flow in the structure.
[bookmark: _Toc121014345]3.0 Product Development
A popular development technique is a five-step process. This is listed by a small business blog “The new product development process is the cycle that a new product has to undergo from conceptualisation to the final introduction into the market” (Adams, 2019). This five-step process listed is the popular development method many small businesses use to structure how they develop their products.
[bookmark: _Toc121014346]3.1 Idea Generation
The first instance of product development is the idea behind it. Looking at what we want, why we want it and how that will be done. Looking at similar products, such as land rover shock absorbers, looking at the general idea how they develop their absorbers. Looking at what our customers want, news articles and blogs, Reddit posts, and seeing what the off-roading community wants is important in having a community manager, a relations person who speaks to likeminded people about off-roading, and what they want to make them buy it.
[bookmark: _Toc121014347]3.2 Screening 
For this screening, we would have made ideas up in our team, sat down and look what ideas we had, chosen the best top 3 and then decided out of the top three the chosen idea to go for, looked at the manufacturing costs and if the parts are available for that idea, are the materials viable to keep up production if it goes ahead., are they sustainably obtained. In the end, we decide on our idea.
[bookmark: _Toc121014348]3.3 Concept Development
In the concept development for this product, I would get my engineer designers and Solidworks team to make up the idea, along with a couple of others, to test the rigidity, the motions, and the systems function properly before moving ahead with the idea. Following a SWOT analysis, as stated, “A SWOT analysis is an incredibly simple, yet powerful tool to help you develop your business strategy” (Parsons 2021). SWOT stands for strengths of the idea, what is good, weaknesses, what is not so good about the idea, opportunities, what this gives us the opportunity for, business growth, product growth and threats against the company or the idea, other companies making similar products. Once this analysis is concluded, we can move on to the next stage.
[bookmark: _Toc121014349]3.4 Product Development
With product development, this is where we will have our final plan, our final product; we make prototypes and develop from that, fix errors and mistakes in the process, use Solid works and machine learning from how our shock absorbers work, what we can do better, maybe even future looking for a second iteration. The factory will then produce this product ready for market.
[bookmark: _Toc121014350]3.5 Commercialization and Rollout
Finally, we have the product on the market; we can advertise for free on sites such as Reddit or paid advertisements on relevant pages, off-roading forums or blogs, Terios owner’s clubs and relevant pages. Ensuring our target audience is met, and everyone interested at least sees and understands it. Ensuring the timing of the launch is correct and the location, various countries, and regions.
[bookmark: _Toc121014351]3.6 End of development
Once the product has hit the market and been rolled out, it is up to the team leader for however long to continue production or a second iteration, or a completely new product, assess the success or failure of the product for reflection and see where the future is held regarding the product.
[bookmark: _Toc121014352]4.0 Issues, Legislation & Standards
In the workplace and factories, there are many different types of legislation, such as COSHH for safe working practices, health hazards and signs. These follow in many different styles, such as big engineering firms like tesla, who produce an awful amount of co2 emissions but also try to offset these emissions and become carbon neutral.
[bookmark: _Toc121014353]4.1 COSHH
COSHH is a workplace requirement for many places due to the hazardous environment. “COSHH is the law that requires employers to control substances that are hazardous to health. You can prevent or reduce workers exposure to hazardous substances” (HSE, 2002). Chemicals, fumes, dust, vapours, mists, nanotechnology, gases, and biological agents are hazardous to health. All of these are under the COSHH act, which was initially introduced in October 2002. COSHH is just one of the legislations that engineering firms must follow.
[bookmark: _Toc121014354]4.2 Environmental Impact
The environmental impact that factories cause is immense; some attempt to offset their carbon emission, water waste and vast amounts of chemicals they produce, but not all do. From Beijing, October 12, 2022 “Climate change poses a significant threat to China’s long-term prosperity” (The World Bank 2022). My product is most likely being produced in China as it is the cheapest; this is an important view to ensure our production is carbon neutral.
[bookmark: _Toc121014355]4.3 Ethical Proceedings
Ensuring a team is properly maintained is important, including ensuring it is ethical; sexual harassment, racism, and homophobia are important to null out of the workplace, and within a team, it should be nowhere to be seen, something for team leaders and managers to be looking out for ensuring a fair working environment no matter who you are, as long as you get the job done to the standard expected, everyone is treated equally. In today’s environment, this is vital; there are many religions, beliefs and likes, all to be respected.
[bookmark: _Toc121014356]4.4 Overall Views of Manufacturing and Teams Legalities
It is important to look at how a team functions and develops itself, ensuring managers and team members ensure their company are fair and equal and produces minimal carbon emissions whilst following all legal working standards to the letter for safe working environments.











[bookmark: _Toc121014357]5.0 Personal Development Plan
My plan has changed a fair amount over the years. Originally, I wanted to work in a local garage but since seen the bigger picture and wanted to move forwards. I worked in a garage, in the army for mechanics for a bit and been to a few places here and there to find myself. Since University, I have wanted to become a specialist in transmissions; I enjoy the specifics and rundowns on transmissions within vehicles and want to look to become a transmission specialist, not necessarily motorsport but would preferably be McLaren. I want to gain more hands-on experience and theoretical knowledge on transmissions before the end of university, looking into the nitty gritty. I also aspire to create my own company further down the line as I would like to be my boss; it does not have to be massive, even 5-10 people, but something I can make a company how I want it to be.


[bookmark: _Toc121014358]6.0 Conclusion
In conclusion to my report, I have learnt multiple undertaking development techniques in research and idea-making. Considerations for the future in making the team would be looking at the different types of structure we want to have, whether we have one team leader. Or everyone is an equal part, and all come together in adjacent to one another. If I was to lead a future project, I would use the five-step technique that small businesses do use in putting a step-by-step plan and doing a SWOT analysis which is a great idea overall; this creates a fair analysis and not biases; you will see what is going well, what is wrong and where to improve simply if done properly which is a solid ground to be putting your foot on. Overall, team leadership is vital to any project and team building. Ensuring it is done properly and to a standard that is fair to everyone is what can make or break a team leader.
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