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The overall objective of this Technical Report is to focus on key aspects of leading an engineering team during the design process of a Commercial Airline Aircraft. The product itself is quite an ambitious, broad engineering task compiled of multiple different components all vital in fulfilling numerous financial, economic, and sustainable targets. The report will overview the key aspects of the final product and analyse potential team structures, environmental and sustainability aspects, any national and international legislations, the product development itself and a personal development plan to self-reflect for future projects.
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Engineering projects require meticulous planning right from the beginning. The division of resources and team personnel must be organised and utilised effectively to complete the project within the constraints and limitations set. Each sub-team component of the project will have effects on other aspects, whether that’s a time delay or a financial implementation to the overall project. The engineering team structure needs to consider everyone involved from designers, manufactures, suppliers and contractors to just name a few. A solid team framework allows communication and efficiency between each sub-team so that the project can be updated quickly and proactively when any change or uncertainty arises during the engineering process. (Smith, 2002) The 2 largest industry leaders have been between Boeing and Airbus over the last 22 years. (Woo et al., 2021) Each employer has around 130,000 (AIRBUS, 2022) - 140,000 (BOEING, 2022) employees to innovate and deliver on their aerospace products. To formulate an Engineering Team Structure suitable to maintain a high level of quality control and efficiency will require clear sub-team leaders with regular updates and channels of communication between each management level. 
Having a team of people locate in multiple locations can lead to harder communication because of language, cultural and time zone differences. Additionally, the inherent electrical issues of web conferencing restricts the casual work focused conversations in hallways, cafeterias etc, as well as leaders being able to be assertive and develop effective relationships. (Parker, 2008) 
[image: Lower Management]The form of management structure that will be used is a ‘Lower Management’ structure. This creates a hierarchy of managers with different levels of authority/duties, communication, and responsibilities of power. Also provides each team member with a clear structure of management and who to communicate with to maintain efficient information flows. (Sridharan, 2022)







Figure 1 – Visual representation of Lower Management Structure (Sridharan, 2022)


Some other management structures that are used in different sized business and teams is ‘Middle Management’, usually used where decision making is in a single location or team and each sub-team reports directly to this one team. ‘Board Structure’ or ‘Upper Management’ is where each team has its own responsibilities and potential levels of independence, not something suitable in this situation. (Sridharan, 2022)
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When providing a new product to market multiple steps need to be carried out to assure successful sales and overall profit. Firstly, identifying the market demand and the value of pursuing that product development needs feasible analysis. Secondly, the conceptual design and preliminary design requires the parameters of form, function, and consumer desirability as well as a basic proof of concept to confirm the reality and accuracy of the initial analysis/speculation. (Libaers, Song and Zhao, 2015) To even get to this point numerous people and hours will need to be invested.
Following the initial approval and continuation of the project, a large investment into the R&D will see sub-teams each working on individual components such as Wing, Tail and Fuselage design, Propulsion, Equipment and Control Systems, Performance, Weight Distribution and Stability Analysis, just to name a selection. The sub-teams will be distributed and managed as mentioned in a ‘Lower Management’ system. Across the entire design and manufacturing of an aircraft a huge number of regulations need to be met, EASA (Europe) or FAA (USA), these are discussed more in the Issues, Legislation and Standards section of the report. 
Once a prototype has been built a rigorous procedure of flight tests will need to take place to test quality and safety, it also can be used to generate interest from potential consumers once fully released. The flight tests will provide a huge amount of data and information for the engineers to then review the final design critically before submitting the final design for certification. (Domun, 2016)
Across each Sub-Team continuous regulations and quality control management will need to take place, as well as continuous communication between interlinked components to ensure any inconsistencies are ironed out.
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An aircraft requires a large amount of resources to be sourced from around the world and brought together to be manufactured, furthermore, when using an aircraft the high amount of jet fuel used produces high levels of greenhouses gasses. (European Federation for Transport and Environment AISBL, 2022) 
Throughout the entire life cycle of the aircraft a huge amount of legislation is implemented so that the incredibly desirable act of flying is possible and safe to all who take to the skies. The Federal Aviation Agency (FAA) is the United States of America’s rules and regulations to maintain and improve aviation safety in all aspects across America. (Federal Aviation Administration, 2022) 
The European Aviation Safety Agency is the European Union’s equivalent agency for flight across Europe and predominantly the rest of the world (with minor changes for local airspaces). The agency oversees the standards of safety from individual licensing of pilots to safety and environmental certification of aircraft, engines, and parts. At every point of design and production of the aircraft the sub-teams will need to ensure that the written rules of the ‘Commission Delegated Regulation (EU) 2018/1139’ and ‘Commission Delegated Regulation (EU) 2021/1087’ are followed precisely otherwise the aircraft will not pass certification and will not be able to be sold. (European Union Aviation Safety Agency, 2022) Additional personnel will need to be spread across the team to ensure this happens.
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Personal Development Plan’s (PDP) have been used by organisations over the last 20 years to develop an employee’s short and long term learning and goals. PDPs are usually created and reviewed periodically over time so that the employees progress can be structured and organized further. A PDP creates an overview of past worked projects, any future targets for the individual and how a supervisor or employer can assist. PDP are used to formulate and structure a review conversation and inspires the employee to self-reflect and serves as a tool for planning individual training or assessing the sustainability of a promotion. (Beausaert, Segers and Gijselaers, 2021) 
For my Personal Development Plan, I will create my own questions and points of conversation based on research of example PDPs carried out online (Indeed Editorial Team, 2021) as well as my own experiences of completing PDPs for myself and others in my past employment.
Firstly a level of self-assessment needs to be completed: 
What is my current position and any current responsibilities?
Currently I am in first year of university studying Motorsport Engineering with the responsibilities of balancing a job, studying, representing the university in football, leading the sponsorship and finance team for the university race team, as well as living and maintaining my home address alone. Furthermore, representing my fellow students with periodic student-lecturer meetings.
What elements of my current responsibilities do I enjoy?
I feel a great sense of pride when competing in a team and representing my university, either playing football or as part of the race team. I enjoy the large amount of social exposure I experience with each aspect of my life, either working with people at work or university or in my personal life.
What are my professional strengths and skills that I can transfer carry forward?
Teamwork and communication skills are something which I have always enjoyed developing. These are vital skills when transferring into a new professional environment, whether that was transitioning into university life and taking part in the teams or seeking future employment into the motorsport industry. Utilizing my time management skills to organise my days and weeks to ensure my work-life balance is ideal to meet deadlines yet also enjoy a university lifestyle. Leadership and problem-solving skills are something I believe go hand in hand very well. When issues come about and problem solving is required the leader of the team needs to motivate and align the team to complete the project efficiently while maintaining morale.
Which areas of career developing skills do I want to improve?
Each aspect of teamwork, communication, time management and leadership all require continuous development and improvement. Each team and amount of work load will be forever changing and requires a high level of adaptability to ensure each target is met.




Secondly, now that a level of self-reflection has been completed, future short term and long term goals need to be questioned and assessed to provide a level of measurability in my personal development when revisited in the future. A common system of SMART is used by (Indeed Editorial Team, 2021) Specific, Measurable, Achievable, Relevant and Timely to help set future targets:
Completing my first year (Timely) of university studying Motorsport Engineering (Specific) at a distinction level (Measurable), the same grade achieved in my foundation year (Achievable), so that I can progress into my second year with a solid foundation of confidence (Relevant). 
Another short term goal is attending more university race team race weekends over the 2023 season. After attending a single weekend last year, I have learnt that a large amount of experience can be gained and that the unique experience of competing for the university needs to be made the most of.
As a regular starting player for the new University Academy Football Team I have a huge passion for the team to get promoted in its first season of competing against other universities. Currently sitting at the top of the league with an unbeaten start of the season we want to continue to push the universities investment and develop into better players.
As a long term target in life, I have entered the Motorsport Course unsure as to which specialisation I would like to move into the racing industry with. By the end of my course in 2025 I would like to have found a specific passion of expertise and be able to secure a career working and developing for a race team in that field. This is something that isn’t measurable until when I reach final year and start my dissertation on it.
Now I have a selection of goals set I need to analyse the path required to achieve these. This could include specific conversations with peers/lectures etc, or do I need to undertake any additional training or experiences to develop my skills?
Personally, the goals set by myself are all continuations of what I am currently doing, the review of this PDP every few months would be good to help continue the day to day focus and motivation. 
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Personally, from previous experiences and completing this technical report it has become clear that being a team leader is a task which requires extreme flexibility in how to complete the task. Whether that’s based on the size of the team, how the team is laid out, what the task is in hand and many different factors. Being a strong leader requires a huge amount of personal skills, either alone or in the team, communication, time management, clear planning, hard work and more are required. No two projects or teams will ever be the same.
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