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[bookmark: _Toc88772159]Introduction
This report will focus on the way in which a successful motorcycle helmet product is developed, and how a project leader would set up an engineering team to accomplish this. Covered in this report is; the triad system and tribe system that can be used to set up an engineering team as well as the staff involved in each section of the sub-teams inside the triad, the product development steps in place to provide a successful and efficient process are explained as well as the ethical considerations, health and safety legalities and the ways in which professional standards can be upheld. Furthermore, this report will conclude and summarise upon the most important parts of the systems in place and why they are successful in providing a base for an engineering team. In the conclusion there is a segment on the personal development that must be undertaken to reach my own career goals and what they entail.
[bookmark: _Toc88772160]
Engineering Team Structure
[bookmark: _Toc88772161]Triad system
Setting up an engineering team can be done many ways, one way in which Austin. J and Faus. A (2019) discussed, was the triad method. The triad method involves three core groups that work together to design and develop a product, these three teams are; the engineering team, the product team and the design team. Each segment of the triad is responsible for completing their individual tasks and working alongside the other teams to assist in any projects that breach the boundaries of one certain branch of the triad. Establishing an engineering team involves deciding which teams belong to which part of the triad. In the instance of designing and manufacturing a motorcycle helmet there are many areas that must be considered for a final successful production. However, one of the downfalls of the triad system is that decisions can take a long time to be made, as each segment of the triad needs to come to a conclusive agreement especially when teams grow larger. 
[bookmark: _Toc88772162]Triad team roles
The design team will consist of; a graphics designer who will create the visual aspect of the helmet, a UX researcher whose job is to discover the client’s needs and develop the product design accordingly to compensate for the resulting data collection, a UX lead who manages the design team and makes sure it continues progressing towards the final product (Team CourseUX, 2016), and a draughtsperson who can model the design in CAD to provide 3D models of the product. A product team will have a product manager to lead the team, product analyst to research trends in the market and take data sources into account for the product, a marketer to establish a product launch and advertising as well as a designer to converse and work with the design team effectively.  (AHA.io, 2021) Finally, the engineering team is made up of an acoustic engineer to reduce outside noise of the motorcycle helmet, an aerodynamic engineer to make sure the helmet manages air resistance and other affecting forces, an engineering manager to ensure professional results, and a material specialist to decide upon sustainable materials and a manufacturing engineer to consider the actual production method for the product. 
[bookmark: _Toc88772163]Tribe system
A different model that can be implemented when the team grows larger is the tribe model, which contains many small groups called chapters consisting of similar skilled members. The chapters make minor decisions between themselves and take major decisions to a tribe level, this allows a tribe to be efficient and decisions don’t take input from members with a lack of expertise in the subject area. (Salameh, A. & Bass, J. M, 2021)
[bookmark: _Toc88772164]Building teams around a product
Paratey, (2020) stated building a team around a product can be beneficial in many ways. The sub-teams working together feel more ownership of the product due to increased involvement, teams can make decisions without having to get higher approval allowing for efficiency in production and finally, teams can gain trust in colleagues as they build rapport.
[bookmark: _Toc88772165]Professional standards
To keep professional standards, individuals within groups are held to account regarding their motivation and competency, teams are required to have a shared mental model of the end goal and therefore can establish trust in colleagues. At the task-wide level, workflow and project difficulty are variables that must be considered by the management teams. Communication is hugely important within the triads as the common goal relies on teams understanding the progress and limitations of the other areas. (Crowder et al, 2012) 
Engineers should also maintain professional standards by abiding by codes of conduct. One such set of parameters is the code of ethics devised by the National Society of Professional Engineers (2019), stating engineers provide a service which improves quality of life and as such should hold safety of the public as paramount importance. Fundamentally, engineers should only work within their skill level, keep public addresses truthful and honest, remain trustworthy for all clients and partners, avoid deceit be it falsifying experience or involvement in a project and conduct themselves in a respectful and lawful manor as to maintain a professional relationship with all involved parties.

[bookmark: _Toc88772166]Product Development
[bookmark: _Toc88772167]The steps of product development
Developing products for market consumption is complex and often provides the most problems for the engineering team, this is where every detail of the project must be scrutinised and improved in order to create the final product. 
Morgunov (2021) created a 14 step life-cycle of products in development. 
1. Idea generation
2. Discovery phase
3. Market research
4. UVP development
5. Requirement’s definition
6. Roadmap development
7. UX concept creation
8. Tech stack and architecture development
9. Scope estimation
10. Fundraising
11. MVP development
12. Marketing activities
13. Product development
14. Marketing performance
This can be laid out into 4 broader areas; product creation, user research, marketing and development. The concept is to establish a plan of action, which allows staff to have clear idea of what they must be doing and what they should be aiming to do. A clear system in place increases the efficiency of the development process.
[bookmark: _Toc88772168]Planning 
Mapping a project for product development involves dividing the outcomes of development into two classifications; the resulting change in manufacturing, and the resulting change in product. These changes will have the greatest impact on the use of resources, having a plan for the distribution of resources creates a clearer development pathway for the product. (Tolok et al, 1992) 
[bookmark: _Toc88772169]Research & development
Understanding the way in which impact upon the helmet is usually suffered is done through research, this helps the development team decide upon the best materials and geometry to use to reduce the impact damage to a user. However, materials affect the manufacturing processes and also contribute or damage the environmental sustainability. Environmentally friendly materials for a helmet for the most part are not the safest options, in order to reduce the carbon footprint of the product, environmentally friendly materials are used whenever possible whilst keeping the protective qualities of the helmet as the main focus. However, packaging of the product can be made sustainably with environmentally friendly materials. (explorethousand.com, 2021)
A large part of development for a motorcycle helmet is making sure it meets the health and safety standards set in the area of which it is released for market consumption, independent verifiers from companies such as SNELL, ECE and DOT run a number of impact testing to determine the protection level of the helmet. If the helmet reaches the standards, it will be given the certification and can be advertised as such (fortamoto.com, 2021). The safety level of helmets depends on the materials used to create the layers of protection inside the helmet shell, as well as the geometry. 

[bookmark: _Toc88772170]Issues, Legislations & Standards
[bookmark: _Toc88772171]Pre-development planning
When creating a product, having the engineering team understand the importance of the product sustainability and the safety legalities involved before beginning the design process, can save resources and time. Identifying future problems before they arise will help an engineering team avoid encountering such issues and increase the efficiency of development.
[bookmark: _Toc88772172]Safety standards
A motorcycle helmets primary purpose is to keep the user as protected as possible in the event of a crash, this means the helmet is required to meet health and safety standards set by the government in order to qualify as road legal in the UK. The UK Government stated motorcycle helmets are mandatory on UK roads, they must meet either British standard BS 6658:1985 and carry the BSI Kitemark, or ECE 22.05 or a European economic area member standard to the same level of safety as the British standard. (UK Government, 2021) Visors and goggles must meet the same standard of safety and protection.
[bookmark: _Toc88772173]Ethical considerations
Ethical considerations are important to implement into product development research as well, when researching, the human rights of participants must be upheld at all time. Any person participating in research must be a willing, consenting participant with full knowledge of any associated risks. For a motorcycle helmet, the client must be assured the product will provide adequate levels of protection, this could mean an independent review board will be asked to determine whether the helmet meets the standards for legal road use, and to what level the protection can be advertised as. 
[bookmark: _Toc88772174]Avoiding problems
During product development, teams are likely to encounter problems. Such problems may include, budgeting restrictions, loss of staff, communication breakdowns or change of scope. (Morgunov, 2021). If a project changes direction midway through and the new requirements aren’t communicated effectively to all members of the team it could lead to development issues. Importantly, budgeting must be road-mapped at the start of the project in order to prevent a lack of funding ending the project prematurely. Time constraints could become a problem if stakeholders or investors apply them to the product, therefore rushing development and potentially causing product failure or lack of quality in the final product. 

[bookmark: _Toc88772175]Conclusions
[bookmark: _Toc88772176]Engineering team
In conclusion, a well organised team with clear goals and communication will be able to create a successful product for market consumption. A team split up into triads with sub-groups directed by managers with a clear team structure will lead to efficient development of a safe product. Understanding the legal obligations and having a roadmap of all the manufacturing requirements before beginning the designing process provides a shared mental model for the staff. 
Keeping staff up to date with the ethical and safety considerations of the product, means that it can be developed around these boundaries with less waste of resources as well reducing the environmental impact the product has.
[bookmark: _Toc88772177]Personal development
I aspire to become a MotoGP engineer for a factory team. My own personal development for this future career goal, is to remain involved as a member of the university motorcycle racing team as well as finishing university with a first. Then moving into professional motorcycle racing such as Moto3/2, building up my experience and contacts and progressing towards MotoGP. Finding the subject that I enjoy the most is important as well, as I can focus on improving my knowledge in this area to specialise.
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