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[bookmark: _Toc87447934][bookmark: _Toc89040964]Introduction
This report will cover the structuring and running of a product development team for a full-face motorcycle helmet, as shown in figure 1. It will cover the selection of an appropriate development team structure, the personnel that will make up this team and their required skillsets. Next a product development process is detailed showing how these skills are utilised. Finally, any other issues that can affect product development are identified such as legal and environmental constraints.
[image: An infographic reviewing the commonly shared anatomy of motorcycle helmets.]
Figure 1 - Motorcycle Legal Foundation



[bookmark: _Toc87447935][bookmark: _Toc89040965]Research
[bookmark: _Toc89040966]Product Team Structures
There are two prevailing disciplines used in industry when it comes to structuring product development teams: 
[bookmark: _Toc89040967]Functional Teams 
This is a very straightforward method of organising a product team. As well as overseeing product development, a product manager will be responsible for the strategic elements of a product and the internal communications this involves. This communication is typically with sales and marketing teams which are organised as separate units from development. A staff of designers and engineers will be assigned to a product manager and work solely on a given product. (ProductPlan 2021)Figure 2 - Velocity Counts (2014)

This team Structure is referred to as a functional structure as it is the easiest to implement, however issues soon arise due to a lack of coordination between departments limiting their effectiveness. Teams working in this structure may become cut off from the larger product team as opposed to working collectively. (Muldoon, 2014) 
[bookmark: _Toc89040968]Cross-Functional Teams 
Cross-functional teams are structured across functional boundaries meaning they should contain at least one member from each functional area (e.g., sales, marketing, engineering, accounting…). They will be focused around a specific product area or feature that may be spread across multiple products. Cross-functional teams are best built from a diverse range of skillsets. (Muldoon, 2014)Figure 3 - Velocity Counts (2014)

	Cross-functional teams allow designers and engineers to freely and informally communicate with personnel from other areas which, under a functional structure would be harder to access due to several factors including location, bureaucracy in the communication process or general attitudes within the company. Successful Director of Engineering Yoav Shapira quoted “You not only build personal relationships between developers and other stakeholders across the company, you gain a unique perspective from every department.” and “It’s so much easier if the engineer can turn to a salesperson and ask, ‘Hey, will this demo well? Will it sell well?’” (Bartlett, 2016)
	A motorcycle helmet would be best developed by a cross-functional team as they are better able to cope with a rapidly evolving market. The ease of communication they offer is advantageous when developing a product with complex multi-departmental requirements.
[bookmark: _Toc89040969]Required Skillsets
[bookmark: _Toc89040970]Engineering Disciplines
The primary design considerations for a motorcycle helmet are: 
· Reducing the risk of mild traumatic brain injury (MTBI). This is the most important function of a helmet and is dependent on the effectiveness of the side and facial protection, distance from the helmet shell to the head and the outer shape of the helmet.
· Stability and fit, meaning how securely the helmet is held in the correct position on the wearer’s head to provide optimum protection.
· Comfort. This is achieved by effective ventilation or insulation in hotter or colder climates respectively, well-designed internal padding and by keeping the weight of the unit to a minimum.
(C. Chang, S. Chang and Ho, 2003)
As these factors are only measurable through testing, then CAD, rapid prototyping and FEA would be very important skills to have in a helmet design team. A wide variety of materials have been previously employed in the construction of helmets and are still being developed and tested today. This means that an engineer with an in-depth knowledge of materials science would be an invaluable member of the development team.
Aesthetics also play a large role in the success of a product. An attractive aesthetic design will always somewhat benefit the sales of a product because “people prefer pretty things” (Interaction Design Foundation, 2021) This is important to consider when designing a product as users will form an initial impression of a product within 50ms of viewing it for the first time (Interaction Design Foundation, 2021). Effective communication between design and marketing will help designers to know how their design’s aesthetics affect its marketability and allow function and form to play into one another.


[bookmark: _Toc89040971]Marketing and Sales
[bookmark: _Toc88947835]Table 1 - Product Marketing Responsibilities (Pragmatic Institute 2021, Cited in Lumen 2021)
	Inputs to the company
	Outputs to the market

	Define market needs or problems that the product should address
	Define key messages to communicate the product benefits to the target market

	Complete a competitive analysis to understand other offerings in the market
	Create marketing materials about the product

	Identify which market segments the product will target
	Define the sales approach

	Define market requirements for the product
	Create lead generation plans

	Create buyer persona documents that describe the personality, behaviour, and desires of buyer types
	Develop sales materials such as Web site content, brochures, presentations, and product demonstrations

	Determine price
	Provide training and support to distribution channel partners



[bookmark: _Toc87447936]Table 1 shows that a product marketer is vital in a product development team as they play a major role in both informing the company about the needs of the market and ensuring favourable exposure to the target market. A product marketer would be required to communicate extensively with all other team members throughout the development process to shape the product to the specific demands of the target market.


[bookmark: _Toc89040972]Methodology
[bookmark: _Toc89040973]Idea Generation
The first stage of the product development process is idea generation. Marketing personnel will be utilised heavily here as most of the market research is done at this stage. Once a target market has been established then a product concept can be generated via brainstorming. An analysis method such as SWOT (Strengths, Weaknesses, Opportunities and Threats) can be employed to assess the product concept against potential competition. (Asana 2021)Figure 5 Asana 2021

[bookmark: _Toc89040974]Product Definition
Once a product concept has been decided on, more specific aspects of the product are defined. Engineers will generate a value proposition that will detail what the problem is that the product is solving and show the market gap it aims to fill. It is important to set measurable goals for the product at this stage to judge success after launch. (Asana 2021)
[bookmark: _Toc89040975]Prototyping
Early prototypes of the product are now produced, the most suitable method of doing so at this stage is CAD as major weaknesses can be identified through FEA. The goal of this stage is to produce a minimum viable product (MVP) which is a bare-bones version of the final product that satisfies the minimum requirements of the market. (Asana 2021)
[bookmark: _Toc89040976]Initial Design
In this phase improvements are made to the MVP prototype. It is important to plan for the product to go through multiple initial design iterations before a final design is settled on. Progress and problems must be communicated to stakeholders on a regular basis. Feedback from stakeholders needs to be considered when making changes to the initial design of the product. (Asana 2021)
[bookmark: _Toc89040977]Validation and Testing
At this stage a physical prototype is needed in order to completely test the functionality of the product. This is particularly important in the case of a motorcycle helmet. Safety organisation SHARP will test a helmet for 32 different impacts and publish the results to the public (SHARP 2021), so it is imperative that similar tests are carried out by developers prior to production to ensure that the helmet meets legal standards.
[bookmark: _Toc89040978]Commercialization
Now the product is put into production. Marketing strategies are finalised, and the final design is sent off to be manufactured. The success of the product can be measured against the goals set in stage 2.
[bookmark: _Toc89040979]Discussion
[bookmark: _Toc89040980]Legal Aspects and Standards
Insurance broker Bikesure states that motorcycle helmets in the U.K must conform to British Standard BS 6658:1985 or an equivalent standard providing equal or greater protection (2021) A legal expert would need to be consulted at many stages during the design of a helmet to ensure that each component conforms to these regulations or their equivalent. The makers of these regulations regularly alter their testing conditions and requirements so up-to-date knowledge is essential. (Dowds 2020)
[bookmark: _Toc89040981]Environmental Impact
When selecting materials, environmental factors should be considered both in manufacturing and disposal. The outer shell of a motorcycle helmet is generally made of thermoplastic and so is recyclable. However, all other components would have to be sent to landfill. A sustainability officer could be added to the product team in to locate areas in which sustainability improvements can be made in the design and production of the product.
[bookmark: _Toc89040982]Conclusion
[bookmark: _Toc87447940]This report shows that a product development team is most effective when organised cross-functionally. It also shows that a well-structured development process allows a product to better fit the needs of its market. I plan to pursue a career in product design after graduation and so it is important that I maintain my knowledge as design processes and team structures continue to evolve.
[bookmark: _Toc89040983]Appendices
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THE ANATOMY OF A (222 MOTORCYCLE
MOTORCYCLE HELMET

Outer Shell

Usually consisting of Kevlar, carbon fiber,
polycarbonate, or molded plastics, its primary
function is to protect your head in the event of
impact or abrasion and to prevent penetration
from outside objects

Impact Absorbing Liner

Typically made from EPS (expanded
polystyrene) foam, the primary function of the
liner is to absorb shock and displace energy
during an impact.

Retention System/ Chin Strap
The chin strap is secured below your chin to
keep the helmet on your head while you ride.
It's made from a woven material and fastened
with two d-rings to stay secured. The strap is
usually partially covered a similar cloth as the
comfort liner to wick away sweat and for
comfort, as it rests against your skin.

Padded Comfort Layer

The area that your head rests against
while you're wearing the helmet. It
typically consists of an open-cell foam
that is covered in a second cloth material,
designed to wick away sweat and keep
you cool while riding.

Face Shield/ Visor

A safety feature meant to keep bugs and
debris out of your helmet.

Cheek Pads

An added comfort feature intended to
provide extra protection to your face and
to help keep the helmet in place on your
head.
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The 6 stages of the
product development process

01| Idea generation

Brainstorming
a product concept

02| Product definition

Scoping and refining
the product concept

03| Prototyping

Constructing a visual
representation

04| Initial design

Producing an initial mockup

05 | Validation and testing

Validating and testing the
development strategy

06| Commerci

Developing and
implementing the product




image8.jpeg
The 6 stages of the
product development process

01| Idea generation

Brainstorming
a product concept

02| Product definition

Scoping and refining
the product concept

03| Prototyping

Constructing a visual
representation

04| Initial design

Producing an initial mockup

05 | Validation and testing

Validating and testing the
development strategy

06| Commerci

Developing and
implementing the product




