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1 - Introduction
According to fortune business insights (2022) the global motorcycle industry is currently worth an estimated 127.44 billion USD and is predicted to reach 223.50 billion USD by 2029. With more and more people turning to 2 wheels instead of 4 the motorcycle customization aftermarket is big business and growing. Sadly, the numberplate mounting bracket, rear light and indicator assembly of many modern motorcycles are poorly designed, cheaply manufactured and considered by many to be an ugly, regulations compliant blot on the rear of an otherwise handsome motorcycle. Normally fashioned from ABS plastic, and although functional they leave a lot to be desired from the aesthetic and sustainability point of view. This report is going to consider considerations regarding the creation of an intergraded indicator, brake light and numberplate tail tidy for the motorcycle accessory aftermarket. It will be designed to be euro 5 compliant, aesthetically pleasing, easily installable, and of robust construction. 
The proposed tail tidy will be for the Royal Enfield continental GT 650. This motorcycle has gained large popularity since its release in 2017 for being a reliable, good looking, and very affordable bike. With styling cues reminiscent of the mid-20th century’s glory days and the ton-up boys with their beloved café racers, it's little wonder then, that this bike has gained popularity with an image-conscious youth trying  to visit those times vicariously through this vintage styled bike. It enjoys equal popularity with the older generation, harking back to a misspent youth at the ace cafe and the good old days. 
However, it is not all nostalgia and Lewis leathers for the Enfield, it has a problem with its rear end! Although beauty is in the eye of the beholder some things are pretty cut and dry, and the Enfield's rear end is ugly so it's time to fix it.
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Figure 1 – Before. Enfield with stock rear end.           Figure 2 - After. Enfield with tail tidy fitted.
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Figure 3 – Tail tidy similar to the product proposed in this report. 




(images taken from Rouge motorcycles, 2022)





2 - Team structure
[image: ]For a team to function effectively and cohesively it needs to have clear direction and leadership and a clear team structure. There are many different team structures used in industry to accomplish this each with their own advantages and disadvantages. such as a pyramid hierarchy structure where information funnels down from the top or the more fluid matrix team structure where people report to more than one boss. Due to the nature of the proposed product and its multi-disciplinary nature. The proposed team structure is a hierarchical circular pod structure with the project manager in the centre and team Leaders in mid circles and team members in the outer circle. 
Figure 4: Example of suggested team structure and various departments. (Original image, 2022)
This structure would allow for a fluid dynamic between pod members and the various team leaders, while also allowing team leaders to easily communicate with the other and the project manager. The variety of departments and therefore team leaders required for this product includes legal team, design team, R&D team, marketing, and manufacturing. Within each team there will be various team members each with a specific skill set required for the task. For example in the design team there needs to be a minimum of a mechanical and electrical engineer in order to cover both the physical properties of the product and also the brake light and indicator electronics within the product. They may also require input from materials engineers or CAD experts or machinists. For this reason team cooperation will be essential and good communication is vital.
Team members would have clear direction and understanding of their individual and collective roles, responsibilities and the practices, procedures, and guidelines they are required to follow.
Overseeing the pods is the responsibility of the Team leaders. Their role is to ensure that their team is reaching its goals and deadlines and will to have their team running at its full potential.  They also have the responsibility of working collaboratively with one another to ensure the various pods work does not conflict with one another's and will merge harmoniously in the finished product. 
A team leader is responsible for ensuring their team functions cohesively and that each pod and individual team member has the resources, opportunities, support, motivation, encouragement, and clear direction they need. Following a team effectiveness model allows for the leadership to monitor the teams' effectiveness and internal dynamics and adjust if needed. The T7 model is proposed for this project and is outlined below. (Asana, n.d.)


The seven T’s
· Thrust: The team has a common goal.
· Trust: Team members trust one another. 
· Talent: Each team member has relevant skills and experience.
· Team skills: Team members work together and communicate effectively.
· Task skills: Team members accomplish tasks efficiently.
There are two external factors that influence team effectiveness.
· Team leader fit: Team members trust their leader and respect their leadership style.
· Team support from the company: The company supports the team and gives them the resources needed to succeed.
For engineers there many regulations and prescribed standards to follow. There is a hierarchy of authorities that create and govern these regulations and standards.
1. Royal charter - A Royal Charter is an instrument of incorporation, granted by The King, which confers independent legal personality on an organization and defines its objectives, constitution and powers to govern its own affairs. (Privy Council, 2018) 
2. The Engineering Council (EC) is a self-governed regulatory body for the UK engineering profession and operates under a royal charter. It is responsible for creating internationally recognized standards of professional competence, codes of ethics, and By-laws. The EC also holds the national register of professional engineers and technicians to have been awarded EngTech, IEng, CEng, and ITCTech qualifications under the RCoP regulations.
3. The EC grants licenses to professional engineering institutions allowing them to award professional registration to candidates and courses that meet certain professional criteria. The IMechE, IOM3, IEEE, and SaRS will be relevant to the current project.









3 - Product development
The are many considerations when developing a product, below are some key steps and considerations.
[image: A picture containing table

Description automatically generated]The 5Ps – Proper prior planning prevents poor performance. A solid plan is vital to  the success of any venture, to create a solid plan start with a product planning phase such as the one below :-
                                                    Figure 5 - (Pahl, 2007)
Improvise, adapt and overcome – Even with a plan things don’t always run smoothly, particularly if a team is pioneering a certain product or solution. In order to limit down time and confusion in the event of a problem, make sure to have many contingency plans in place. It is also important to leave room for flexibility in order to take advantage of situations as they arise. 
Understand where a product fits into the market. – Market research and public engagement can help to evaluate whether or not there is room or indeed interest in a proposed product. Ruling out an unpromising idea at an early stage saves both time and resources.
Understand a products value - Product value is linked to customer requirements and market research.  Product value is the perceived value of your product in the eyes of the customers. Therefore when customers consider the products price, quality, innovation, practicality, aesthetic appeal etc. to be of high value this is a good indication that the product may become successful.
Research market trends and competition – Is there a similar product on the market? Do they have patents? How have they achieved their results? Where and how can their work be improved upon?
Learn and evaluate customer requirements – It is important to gain customer feedback throughout the products development. By gaining feedback the product can be tailored to suit the consumers demands. If the product meets these demands this will likely result in sales. By engaging with the target market it also helps to build up hype for the products release.
Be comfortable with uncertainty – "There are known knowns; there are things we know we know. We also know there are known unknowns; that is to say we know there are some things we do not know. But there are also unknown unknowns - the ones we don't know we don't know." ~ Donald Rumsfeld (2002) There will always be things we are aware of and things we aren’t yet aware of, we can do our best to limit the unknowns in a task but we can never eradicate them entirely.
Trust your team – Once a plan has been agreed upon, A leader needs to trust their team to do its job. Where possible, A leader should have carefully chosen their team members based on their specific skills and experience, therefore they need to trust and not micro manage their team. Aways encourage and allow room for creative freedom. Expressing trust in the team will generate a sense of team unity and aid in collaborative efficiency.


4 - Issues, Legislation & Standards
During the product design phase compliance with several health and safety regulations needs to be observed by both the employer and employees. Most relevant health and safety regulations would be covered by the Health and Safety at Work Act 1974. It sets out the general duties which:
· Employers have towards employees and members of the public
· Employees have to themselves and to each other
· Certain self-employed have towards themselves and others
            (HSE,2022)
The HASAWA regulations have regular additions and updates made to them, some of these include COSHH, PPE, LOLER and RIDDOR regulations. These often apply to both product design and product manufacturing phases. Various insurances such as public liability, professional liability, and workers compensation insurance are legally required. (Armanyous, Y. 2019) Regular risk assessments are required, some are completed by the company before product design and manufacturing begin, while others will have to be completed by employees before undertaking certain tasks. Some may even have to be renewed daily. Product liability insurance covers the cost of compensating anyone who is injured by a faulty product that a business has designed, manufactured or supplied. A product manufacturer also has a duty to provide clear warnings and instructions with their products. (ABI, 2018) The product in this report will be used on motor vehicles, so it will need to gain UN/ECE approval. Meeting these product requirements will allow easier access to global markets outside the EU.







5 - Personal development plan
My personal career aspirations include graduating from UWTSD with an IMechE degree, Following this I intend to apply for jobs with both national and international motorcycle design and manufacturing companies. Companies of particular interest to me are CCM, Norton, Indian, Harley Davidson, Zero engineering, arch motorcycles and Royal Enfield. Once I have acquired the required knowledge and ability I intend to apply for chartership. My medium to long term hope is to become a member of a small motorcycle production company producing custom one off motorcycles. A saying that resonates with me is “Four wheels move the body, but two wheels move the soul”. For me, electric motorcycles fail miserably to do this. For this reason I would like to explore alternative fuel sources that keep the spirit of motorcycling alive and enable the use of the current vehicle infrastructure. This would also allow me to make use my existing knowledge and experience in environmental studies. A particular avenue of interest and where I see most promise is carbon reclaimed fuel.
My career to date has not been in the engineering industry. Among many other jobs I have run my own business and worked as a senior instructor and part time manager in the outdoor pursuits industry. This has given me experience in customer relations, project managing, work prioritization, scheduling, public speaking, team management, legal compliance, and a familiarity with health and safety regulation and risk assessments. These skills will all be transferable and beneficial to any engineering job role in the future. If I were to perform a gap analysis of my current skill set with specific focus on engineering, I feel that I would need to increase my knowledge of the various engineering disciplines, engineering principles, product marketing and sales, manufacturing techniques and limitations, and legal requirements for motor vehicle products.





6 - Conclusion
The character of a great leader is often portrayed as an analytically minded, pragmatic, strategist with an unwavering focus. While this is true, there is a softer, more creative side to efficient leadership. A competent leader needs skills such as efficient communication, creativity, empathy, and observational adjustability in conjunction with realistic goal setting, motivational ability, and good communication. By using these skills, they can incentivize and unite their team allowing them to use their individual strengths and expertise while working harmoniously towards common goals. Good leadership is a fluid and adaptable process that adjust to a specific project's requirements along with the teams' changing dynamics. It can optimise and assist different professional disciplines to work collaboratively together which will benefit the moral of the team and the end product.
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