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1. [bookmark: _Toc120714245]Introduction

This report consists of the processes required to develop a new product. Being the team leader there are many factors that must be taken into consideration when developing a product outside just the product itself. For example, the engineering team structure, the product development phase, the issues, legislation, and standards of the product. This report will also feature sections of personal development in which the writer will talk about where they see themselves in the future in terms of career goals. The writer will also discuss the manner in which they see fit to achieve these set out goals and what skills and abilities must be obtained to successfully fulfil these career goals. A conclusion will be made on what it takes to be a successful team leader, the processes taken in developing a fully function and flourishing product to be placed into market and finally a personal development plan for the writer. 
The writer’s firm is a leading automotive brand. The brand now wants to pivot from solely internal combustion engine vehicles to fully electric vehicles. The writer is the team leader set to oversee the full process of developing this vehicle.  


2. [bookmark: _Toc120714246]Engineering Team Structure 

Forming a team is difficult as it is hard to find the correct team structure which suits all employees. A team is usually made up of a project manager or team leader, senior manager, sub-division managers, and workers.  Nevertheless, there are several structures made to stabilize the expertise, knowledge, time commitment and communication requirement of all members in a team. The example of team structures are hierarchical structure, functional structure, matrix structure and process-based structure. 

2.1 [bookmark: _Toc120714247]Hierarchical Structure 

The hierarchical structure can simply be defined by having a hierarchy within the team. Larger corporations and organisations frequently have hierarchical organisational structures. This structure depends on the organization's management levels being at various degrees of authority, connected via a chain of command. Following this structure each level of command has clear responsibilities and control which allows for top-down flow of decision making. The structure usually works by having one leader at the top, senior management, middle management, and the regular employees. (Nibusiness, 2022) 
The advantage of the hierarchical structure is that there are clear lines of authority and reporting within the business, so every task handed out is clear and concise. Secondly, responsibility for actions at different levels are more defined which means there are no confusions of work between the different levels. Finally, there are higher possibilities for workers to specialise in their field and gain experience as each employee is focused on one task at a time. The disadvantages include a complex chain of command which can result in slow decision making. This structure may disconnect top level employees from the bottom because they do not mix different levels of work. Lastly, this structure can lead to departmental rivalry as different divisions are pitted against each other to compete to present the best idea. (Nibusiness, 2022) (IndeedEditorialTeam, 2022)

2.2 [bookmark: _Toc120714248] Functional Structure 
 
A functional structure can be seen as a business structure that organizes different departments based on expertise. Team members in each department communicate to the department leaders, who in turn deliver the report to the team leader. 
The positives of the functional structure are that it increases productivity. This is because, greater productivity results from people with specialised talents grouped together that enables them to work more quickly and effectively. Next, this structure delivers organizational efficiency because each department works independently and non-reliant on the others so if there is an issue in a certain department there will not be a bottleneck throughout the company. Finally, this can help reduce cost. By organizing following this structure departments can lessen the likelihood that work completed will be similar with other departments. When people with honed skills are handed out a task it gets done more efficiently which saves money. The negatives of the functional structure are that it is not time effective because sometimes employees require approval from managers to carry out a certain task. This becomes a problem when managers are unable to quickly respond in time sensitive projects. Secondly, competition between department may spark. When people of different departments are put together, they might not be able to see the bigger picture because they are too goal oriented in their own department. Lastly, this structure may lead to low innovation. This is because when people in department are solely group in their own specialties, they lose out on chances to gain information and wisdom from different sectors. (Masterclass, 2021) (IndeedEditorialTeam, 2022)

2.3 [bookmark: _Toc120714249] Matrix Structure 

Teams in a matrix organisation report to several leaders inside the business. The matrix form encourages team collaboration and can help firms produce more innovative products and services. Teams can avoid the burden of repeatedly realigning themselves for new projects by employing this approach. (Asana, 2021)
The advantages of this structure are that it produces clear project objectives. This can be seen because both the team leader and department head are involved in briefing the employees. This allows for two lines of communication within a single project, hence leaving more room for discussing in the case of any doubt. Second advantage is that this structure allows for efficient use of company resources. Teams in the matrix structure are made up of professionals from diverse areas and can utilise resources more effectively. By doing this, overhead expenses and project completion time are decreased. Lastly, the matrix structure produces a free-flowing line of information. As there are multiple leaders in this structure, information is constantly being relayed to multiple sources making it easy to obtain any information regarding the project at any given time. One of the drawbacks of the matrix structure is that the report style can be complex and produce slow response time. The matrix’s long response times can cause projects to be delayed. Secondly, conflicting guidance may become an issue. This will occur when the team leader and the department head are not on the same page thus causing employees to feel confused as to which direction to follow. The last disadvantage is overwhelming workload. This can stem from the fact that employees in this structure must satisfy two leader who may sometimes want different methods which can cause potential burnouts to the employees involved. (Asana, 2021)


2.4 [bookmark: _Toc120714250] Process-Based Structure

Process-based structure views a business as a collection of processes, managed to achieve a desired result. The organisation manages and enhances the processes with the aim of realising its fundamental values, mission, and vision. A clear correlation between processes and the vision supports the company to plan strategies, build a business structure and use sufficient resources that are required to achieve success in the long run. (wikipedia, 2022)
The positives of the processed-based structure are that it increases efficiency and speed. This is because each department is reliant on one other in this structure so if the beginning department does not meet the deadline the then the secondary department cannot begin working. This promotes department to work promptly and proficiently. The negative of this structure is that department rivalries may occur. Communication issues and issues passing work to other teams and employees result from this. This then creates a back lock in work in each department thus slowing down product development. (Devaney, 2022)

Based on all the engineering team structure above, the writer has decided to run the team using the matrix structure. This structure has been chosen because it suits the writer’s style of leadership better compared to the other structures. This is because the matrix structure has more than one leader which improves overall communication compared to some of the other structure such as the functional which only has one line of communication. Other than that, having more than one person in charge increases time efficiency because employees don’t have to wait to receive instructions from just one person who sometimes maybe unable to attend to them quickly as seen in the hierarchical structure which only has one leader. Lastly, I believe the matrix structure is the best choice for the team because is strays away from department rivalry which is a common occurrence in the hierarchical, functional, and process-based structure. In the structures other than the matrix, teams and department may develop rivalries because they are often pitted against each other to find out which team or department has the better idea when solving a problem rather than working together to solve a problem such as in the matrix structure. 
In creating this team, all team members must abide by the professional engineering code of conduct which says that, in order to improve the honour, reputation, and utility of the profession, engineers must put the safety, health, and welfare of the general public first, limit their services to their areas of expertise, make public statements only after being objective and truthful, act as faithful agents or trustees for each employer or client, avoid deceptive acts, and conduct themselves in a way that is honourable, responsible, ethical, and legal.(NationalSocietyofProfessionalEngineers, 2019)


3. [bookmark: _Toc120714251]Product Development 

The most crucial process is product development. One of the main processes in product development is identifying the needs of the new product and implementing problem solving methods when faced with an issue. There are several methodologies that can be applied while trying to solve a problem. The few examples are technological method of problem solving and design of experiment (DOE). The approach that will be taken by the writer’s team is the technological method of problem solving. This method has seven key processes that the team must undergo. Starting with describing the problem, describing the results wanted, gathering information, coming up with solutions, picking the best solution, implementing the solution, and finally evaluating the results and making the necessary changes. When all processes are completed, it would benefit the team to look back at the design spiral to revise where they feel necessary. (TeachEngineering, 2021)

The first step taken by the team is describing the problem. In this case, the problem at hand is finding a smooth transition for the company from internal combustion vehicles to fully electric vehicles and to market the product well. Secondly, the team will discuss about the results aimed to be achieved in this project. During the second phase, teams are broken down according to the matrix structure chosen prior. The teams are made up of personnel with similar expertise. The teams include an electrical division, an aerodynamics team, a safety and legal department, and a marketing team. The team discuss among themselves the necessary step taken to achieve the wanted results. Step three, the team research and gather information that is deemed beneficial to the development of the project. For example, the size of the battery and the horsepower produced, the suitable aerodynamics of the body and the appropriate safety measure that meets the legal regulations. Step four includes the process of generating solutions faced after gathering and compiling information. One of the hardest problems faced will be trying to keep the cost down during the research and development phase to be then able to turn a profit, as well as developing a car that is environmentally friendly. Step five will include selecting the best solutions to face the problems brought up during the other steps. Step six is working out ways to best implement the chosen solution. For example, steps will be taken to combat rather prevalent issues such as finding ethical ways to source materials for battery production. Making sure the materials used or build other parts if the car such as the body, frame and chassis are strong and environmentally sustainable. In the effort to interpret all customer requirements the vehicles will be produced in varieties. Such as a basic version to complement the customer who use it as daily drivers as well as version with higher performance to accommodate the driving purist. The marketing and business division will see that the car is sold at the right price point to benefits all customers financial status. The last step will be running test not only on the vehicle, but as well as test gauging the public opinion. The test results will be recorded and evaluated, and necessary changes will be made to further improve the product. 



4. [bookmark: _Toc120714252]Issues, Legislation and Standards 

Working for or with someone comes with a set of rules that must be followed to prevent and avoid any accidents from happening. The most common legislation that is applied in all workplaces is the Health and Safety at Work Act 1974. This legislation sets out the general duties which employers have towards employees and members of the public, responsibilities employees have to themselves and to each other and duties certain self-employed have towards themselves and others. (Executive, 2022 ). In developing the new product, the team must follow the proper product safety. For example, each part of the new car being manufactured must be tested and to ensure it is up to industry standards so there are no complications that may occur after being sold to the public which can lead back to legal issues at the company. The example of test being conducted by the team’s health and safety division are crash test which includes frontal crash testing, side testing and the rollover test. Additionally, the car is subjected to five other tests being the side, small front overlap, moderate front overlap, head restraints, and seats test (Instamotor, 2022). The car is also put through the brake test, vibration test, moose test and then also testing the cars smallest function such as the windscreen strength, tyre noise and many others. 
Creating and fully electric vehicle has pros and cons. The pros being it is more environmentally friendly which is now the industry standard. The cons of an EV car are that the material requirement to produce these cars highly draining to the environment. Like spoken briefly about in the product development phase, the team has plans to find ethical ways to source materials for battery production which is the biggest concern when dealing with electric vehicles. 


5. [bookmark: _Toc120714253]Personal Development Plan 

My goal for the future is to be successful in the motorsport industry, either being involved in a racing team or in the research and development for a leading brand. I aim to achieve this goal by learning and gaining knowledge from my lectures as a basic start in pursuing this goal. I want to use the knowledge and skills learnt in university to make my way into the motorsport industry. To further improve my chances for my career, I want to continue learning to further improve myself. I am keen on taking a master’s degree as I seek to improve my professional development by also applying to be a charted engineer. I aim to be a dedicated worker and build myself up cooperate ladder. By doing so, I realise I must garner skill such as good communication and teamwork, a strong knowledge of the industry, and being able to solve problems quickly and decisively to prove myself in this industry. As for life, I aim to be dedicated to every goal I choose to pursue. Most importantly in life, I want to truly enjoy every moment in this journey finding love and happiness. 

6. [bookmark: _Toc120714254]Conclusion 

In terms of product development there are many steps that must be followed. To begin with, the main procedure will be deciding on the product that need to be developed. Once, the product has been decided, a team need to be formed to undertake this task. As a team leader, it is crucial that correct and credible personnel are chosen for the to ensure the best outcome. Then an engineering team structure must be decided. This is to ensure the team can work together proficiently to complete all tasks at hand without any issues. Next, when coming down to developing the product, a proper problem-solving method must be applied. This will allow everyone involved to work in an organized manner and to solve problems faced effectively and efficiently. It is evident when developing a product issued may occur. These issues can be resolved easily by following the proper legislation and code of conduct. Finally, being a team leader means finding ways to effectively lead a team. For example, there must be an open line of communication between all member of the team. There must be mutual respect between leader and team member. All member of the team must work with honestly and integrity especially when trying to solve problem. A team leader must possess several crucial traits to lead a team. Those traits being a good communicator and listener, being respectful an unbiased and being decisive. Overall, these are the steps the writer would take into consideration when trying to successful and effectively lead a team to develop a product. 
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