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[bookmark: _Int_pGb9tJ5g]Chapter One – Introduction 
In this technical report, I will be going over a team structure by showing off different layouts and ways a team can be organised whilst functioning as efficiently as possible, product development processes by showing the thought processes and ideas and displaying the way a product will be taken to different sections of the teams to get the best result possible, environmental and sustainability to show that the paths taken to manufacture the product to show that every choice made was the best choice for the environment and emissions. These points are about a product that would be manufactured and will be mentioned now. For this technical report, I will be making a self-heating butter knife, the concept of this idea is rather simple, and it would be relatively easy to produce. Finally, in this technical report, I would also like to go over my personal development to show the progression that I have gone through to display my skills and to present that my choices were the best.
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Chapter Two – Engineering Team Structure
[image: ]
Figure 1: Table showing a vertical team structure










The fundamental backbone of a team structure is essential when it comes to an organised group of workers when manufacturing a product; it helps the company maximise its resources, and generating that enabling structure is one of the most challenging components of team formation. Doing so determines team functions, member roles and responsibilities. Picking out what members are competent enough for the selected part to achieve their goal and setting the size of the team whilst determining who the team leader is, is essential to ensuring team stability and success. (Center, Kanaga and Kossler, 2011). 
Types Of Engineering Team Structures:
Horizontal Structure:
A horizontal team structure is typically used on projects of smaller scale and higher technological standards requiring specialist team members. Horizontal team members tend to be a limited group of people but are seen as equals; therefore, each member in a flat team structure is given a more defined role where a higher and more independent responsibility is handed, and no hierarchy is present as each member has such a specialised role. This tends to mean that members do not interfere with each other and their work but all work together to achieve the same goal. (Indeed  Editorial Team, 2022)
This form of team methodology is more effective in smaller projects that do not require many team members; hence less team supervision is needed making it far more suited for smaller companies. (Indeed  Editorial Team, 2022)
Vertical Structure
A vertical team structure tends to be implemented on larger-scale projects that are mostly less complex and does not require specialised members in different fields. Vertical team members are in bigger groups of employees that follow the instructions of their higher-ups, all looking to achieve the same goal for the company. Therefore, this system of team structure has a more substantial presence of a hierarchy system compared to a horizontal design where everyone is on the same playing field.
This style of team structure is far more beneficial for high-batch products with low complexity, where a large group of non-specialised team members can achieve the goal the company has set for them. (Indeed  Editorial Team, 2022)
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Matrix Structure
A matrix team structure is used when companies collaborate for bespoke products that need to be made on a shorter notice and time scale. Due to a company having this workflow style, a matrix team structure is best as multiple members are classified as team leaders, allowing more input and instruction to be given to the team members. This layout helps the team adapt to the new task in a structured but organised manner, having everyone aim towards the company goal, fitting the customer’s needs.
Matrix structures work best for large organisations that need to work together, but each team has a different goal they must fulfil. This system works well for products that need to be made on short notice that requires multiple specialised members to get together from other companies. (Indeed  Editorial Team, 2022)

What Team Structure Is the Team Choosing?
After researching and analysing the three-team structures that the team have gone over, the vertical team structure should be adopted for my product. The team is selecting this structure because the product idea will target a simplistic design that will be made in large quantities. As stated earlier, a vertical team structure benefits low-complexity products made in large batches. 
Engineering Ethics
When an engineer decides to make a product, they must ensure that they are ethical and honest with their choices of materials and how these chosen materials have been resourced. Engineers need to be open and have integrity while acting in a trustworthy manner, ensuring that the product being made matches up with the product being advertised. They should respect the law and follow the rules set when creating their product regarding certain materials that cannot be used or following health and safety regulations when making the product whilst respecting their local environment and animals that are local to the production factory. (Engineering Council, 2017)
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Chapter Three – Product Development 
[image: ]Figure 2: The image shows off the stages of a product development line









When it comes to product development, a designer will tend to follow seven standard product life cycle development processes to ensure that the choices during the development processes were the best choices made and that every other option was considered carefully and logically so no wrong moves were made. Also, creating a new product can cause some uncertainty in the team, so a development process helps clarify and inspire the team. So, in this next chapter, I will explain the seven points in detail, show their importance to the reader, and explain why each of them is just as important as the others. (Adler et al., n.d.)
Point One – Idea Generation, when gathering as a group, the first focus should be to generate as many possible ideas as possible; this helps form a solid foundation for a product development strategy. The focus should be on planning brainstorming sessions where the focus of these sessions is figuring out the core issues that the customer has stated. This section of the brainstorming is not about throwing ideas that are bulletproof and perfect rather than spontaneous and raw ideas, so more like ideas that can be thrown in the group conversation and discussed later when the team starts to validate if the pictures are plausible. (Singh, 2019)
Point Two – Idea Screening, once the ideas have been generated and the team has settled, the next step should be looking into the potential solutions that have been discussed and looking for the answers with the highest possibility of success, as this will help the business achieve the highest goals possible. Putting the ideas that are most likely to succeed in a table for review will be beneficial. It is recommended that if the team are stuck with ideas, contacting an engineer that is more specialised or experienced in the area your product is in will be helpful because you may receive input that may have never been considered in your inside team. Also, looking at your market or customer needs can give the team a good direction where to head when choosing a product that could have a better chance. (Asana, 2021)
Point Three – Concept, Development and Testing, before commencing the new development process, creating a clear, detailed idea should be prioritised, as having a proper structure can change the fact of making a product succeed. This is technically the first step towards concept, development and testing. At a minimum, doing so ensures that issues in the approach will be discovered sooner, which helps the team adjust to correct the problem. (Singh, 2019)
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Point Four – Market Strategy/ Business Analysis, when a team gets into marketing, they must make sure their strategy is on point because reaching the target audience is possibly the best and most direct method to following McCarthy’s Four P’s of marketing for a new product. Those four P’s are Product, Price, Promotion and Placement. This will help the team decide if the product developments are worth the financial efforts being invested. It is also essential to give an organised, structured manner about the selling price by identifying the base price of the product costs. (Migrator, 2011)
Point Five – Product Development, when a new product idea has been thought of and picked, the market strategy will be documented, and the business analysis will be marked as complete. Once completed, the team would move on to the product’s life cycle predicting where the product will peak and fall off and trying to counter ways to prevent the product from development to prolong its relevancy time. (Singh, 2019)
Point Six – Deployment: Once the minimum valued product is ready, the team shifts its efforts from developing the product to focusing on where the product will be placed in the real world. This process includes integrating the DevOps culture and implementing the CI/CID pipeline. (Singh, 2019)
Point Seven – Marketing the Concept Over the Product; finally, at this stage of the product line the team should show off the product’s intent and show the customers what it can do instead of claiming on paper. The team will have to prove to the customers why they need this product and how it would make their life easier. Hopefully, if everything goes well, this should set off the product and give the team the boost they need to start making sales.
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Chapter Four – Issues, Legislation and Standards 
There was once a time when workers had no legal protection over the companies they worked for. This meant that the worker could be severely taken advantage of, and no repercussions would take place for the company; this even meant that child labour was taking place, the pay was abysmal as well as the children were able to be taken advantage of and worked in poor environments such as the coal mines. No one could do anything about it since the money was needed. The first legislative act to be passed was the health and moral act of 1802. This was done because an MP named Sir Robert Peel, who was then elected as prime minister after this act was introduced, had fallen concerned for workers and how they were massively mistreated(Parliament, n.d.). Although it did not cause a massive wake in the workers’ industry, it was the start of something better the act that companies tend to follow nowadays is the health and safety act of 1974; this is a primary piece of legislation and is essential for a worker’s rights it was first implemented by Michael Foot, and it states loads of rules employers must follow to protect their health, this act sets out duties which(Health and Safety Executive, 2019):
· Employers have towards employees and members of the public
· Employees have to themselves and each other
· Certain self-employed have towards themselves and others  
[image: ]Risk Matrix - when a company wants to see how dangerous a product is or how difficult making the product is, they tend to turn on a risk matrix table. This is a virtual representation of all a project’s risks and severity. The basics of a risk matrix is a grid with an x-axis representing the probability of ‘risk’ and a y-axis showing the impact of severity in three different colours: green, yellow and red. This table tends to be judged on the likelihood of possible dangers. If the project has many risks in a red zone, the team will need to consider changing an aspect of the product to make it safer for the user or completely abandon the project if it cannot be reverted or reduced (Software, 2021).



Figure 3:The image shows a risk matrix

Environmental Impacts – When a company is manufacturing a new product, the need to consider ethical ways that they do not produce too many greenhouse gasses or affect the environment around them is super significant; there are methods to bring down a carbon footprint companies can:
· Calculating the emissions you are currently producing is a start. Knowing how much emissions your product is emitting can help you decide what direction you want to go, as it sets a baseline for where you stand.
· Going green is a great way to start, as powering the building in which the product is being manufactured will help reduce emissions as no fossil fuels will be used for your product. This sets a green footprint and will give your business a good image to customers.
· Conserving energy is essential to conserve energy as much as it is to obtain power. Being smart with energy consumption will give the product less demand for energy allowing green energy generators such as solar panels or wind turbines to keep up with the energy demand.
· Recycling is also a suitable method for keeping a clean carbon footprint. Reusing old moulds or re-melting down metals to form new stamp sheets helps fewer materials go to landfills and generate fewer greenhouse gasses keeping the planet greener. (www.ecoonline.com, n.d.)
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Chapter Five – Personal Development Plan 
When it comes to my personal life plan in relation to engineering I would like to picture myself working in a formula drift team or some form of a rally team as an engine technician or head mechanic. Motorsport is a recent passion of mine but knowing how a vehicle works and getting my hands on a road car has always been one of my biggest interests, and because of my passion for cars, it has led me to this university course. 
I plan on working hard and performing at my best capability when it comes to completing assignments and doing exams. I also plan on joining the motorsport race team that is known as the MCR race club as it will show me team skills in a race environment and show me how it really is to work on a race car. Hopefully learning skills and passing my engineering course at my highest capability will allow me to follow my dreams.
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Conclusion
During this report, I feel I have learnt the basic know-how on how to structure a team and lead a group of members to achieve a working successful product at a quick pace and short time scale. I have learnt how different team structures and layouts juristically change the workflow of a team and what team layouts are appropriate for the task at hand. I have also learnt the importance of safety in a work environment and why the acts that we use today are important for the workers. I feel like these aspects are super important and help me consider what choices should be prioritised when structuring a team, as health and safety would be my priority. After that following a good solid team structure would be my second concern when starting a fresh new team were allocating new team roles is of the utmost importance.
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