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[bookmark: _Toc88656837]Introduction

The aim of this technical report is to design, structure, and fully consider a team to undertake the task of designing, and developing a new product, considering aspects such as safety of the product, consumer satisfaction, sustainability, production cost, and other factors, all of which are to a professional standard.

This will include studying and researching multiple examples of engineering teams, and other departments, such as product marketing, analytics, and user experience teams, in order to refine the product. These strategies should increase the success of the product, as the engineering team will have a more streamlined idea of what the product needs to be, what it needs to avoid, and what will increase its success.



[bookmark: _Toc88656838]Research – Engineering Team Structure

For a successful product to be developed, there are a few guidelines that need to be always followed. Clear expectations need to be set for members of the team to collaborate with each other, and bounce ideas off each other.
This will allow the product to be developed quicker, and at a higher standard, where opinions can be considered, and decisions can be made as a team, as opposed to one person developing an aspect of the product, only for the rest of the team to disagree with it. These expectations increase efficiency, as it gives the team a direction from the beginning and reduces backwards progression.
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Above is an example of a “tried and true” team model, which, as it states, “improves employee engagement, fosters accountability towards measurable individual and group goals” 
(O'Neill, 2018)
This could be used as a starting point to base the engineering team off of, as it improves efficiency, and engages the team in the goals set out.
There are multiple famous examples of different engineering team layouts, Spotify being a recent example of an alternative structure, focusing on autonomy, as opposed to alignment. 
The Spotify model has been tried within multiple engineering teams, and has led to failure in the past, suggesting it is not a safe model to follow for the average engineering team creating a product.
(Cruth, 2021)
For our engineering team, a simple tried and true model will be the most effective, as there is no guarantee that the latest, most complicated engineering team model will work any more efficiently than a simpler model
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(Jamey Austin, 2019)

The engineering team will need to be split into roles, for multiple aspects to be worked on at any given moment. 
1.1 [bookmark: _Toc88656839]– Design team
Designers are the first key group of an engineering project, and are obviously essential for the final product, as it give the manufacturing team a set of instructions to work from.
The designers should first focus on the consumer, and what they want to gain from the product, this should be the main drive behind the designing process, with other factors such as cost, sustainability, production time, and complexity coming afterwards.
Designers will also work closely with a consumer panel, in order to incorporate anything that they recommend, and better understand their target market. Consumer panels have both pros, and cons, as they may not be high quality, or representative of the current market, yet they are very quick and efficient at collecting data regarding the consumer market you are selling to.
1.2 [bookmark: _Toc88656840]– Technology team
A technology team will allow the product to be developed further, by incorporating different pieces of technology into the product design.
This would happen after the initial product development made by the design team, and different iterations of the product would be fired back and forth between the design team and the technology team, speeding up the design process, while incorporating the best-suited technology for the product.
 The technology team would be able to take a design, and possibly improve its functionality with the addition of for example, a motor, or a pulley system.
This is essential for the development of the product, and it is also essential for the technology team to work closely with not only the design team, but also with health and safety regulations, as to not produce a product that is unsafe for use. For example, making a small product for toddlers, that could easily be choked on, would be a serious health and safety risk.

1.3 [bookmark: _Toc88656841]– Realisation team
The realisation team takes the designs created and developed by the design and technology team one step further, by creating accurate CAD models, which is essential to product success, as the previously mentioned teams may get “tunnel vision”, and miss a fatal flaw, that a fresh pair of eyes may be able to pick out.
Creating these CAD models, and assembling them may outline these errors, in which case, it would be revisited by the design and technology teams.
Once the CAD models are created, prototypes can be produced, to test how the product works. This will allow the realisation team to pick out issues, such as weight, material, or possibly a functionality issue. 
1.4 [bookmark: _Toc88656842]– External Teams
External teams, that are not a part of the engineering team itself, such as the Consumer Panel, and Health and Safety are very important for any project, as without it, the engineering team is completely separated from the consumer, therefore has no real connection, or knowledge of what the consumer wants, if their product will be popular, or the sort of market they are producing for.
Health and safety should take priority when creating a product, and measures will be taken to ensure that standards are met, following standards and complying with EU Legislation on product safety, allowing for the product to be sold anywhere in the European Economic Area.

The Consumer Panel is a group of consumers selected to voice their opinion on the product, which is extremely useful when designing a product and outlining the target market of the product.


[bookmark: _Toc88656843]Methodology – Product Development
[bookmark: _Toc88656844]2.1 – Initial development
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Description automatically generated]The development of the product will begin with a very broad mind map, which will discuss and question what the product intends to do, who the target market is, the price range of the product, where the product will be sold, and many other factors that will determine what kind of product will be made. The quantity of the product being produced will also need to be determined at this stage, relevant to the product in mind, and to competitors prices/quantities.
  (Ryan, 2008)

[bookmark: _Toc88656845]2.2 – Further development
Further development will then be made by the design team, in collaboration with the technology team, bouncing ideas back and forth between, deciding what works best for the product. The design team will also work closely with the Consumer panel in order to receive information on similar products, allowing them to essentially design improvements into their product, that competitors’ products are missing. 
[image: Panel Research]
(QuestionPro, 2021)
Above is an example of why a consumer panel is so important, it give feedback which is essential to the development of the product, and allows manufacturers to work within a set of guidelines, in order to reach a criteria set out by the consumer panel.
The Technology team will also work alongside the health and safety department, in order to meet regulations, and ensure the safety of the consumers. This will greatly develop the product, as every point made by each team will inherit a change to the product.
[bookmark: _Toc88656846]2.3  - Realisation stage
Once the product has been developed, and has checked all the boxes of the health and safety team, and the consumer panel is happy with the changes made to the original design made by the design and technology teams, the product will be modelled in CAD, or a suitable prototype material, sometimes both. This will allow any physical issues not picked up in previous stages to be discovered, and altered. Alternatively, they may opt to redesign the product, including a workaround to the issue.
The product will then go into full scale production, which had been discussed previously, regarding the scale of production.



[bookmark: _Toc88656847]Discussion – Issues, Legislation & Standards
[bookmark: _Toc88656848]3.1 – Safety Standards and Legislation
In order for the product to be successful, it needs to pass a specific set of safety standards, outlined by groups such as the General Product Safety Directive. Products that comply with a standard from the European Union Official Journal are also considered safe for consumers. Some products are also covered by legislation specific to that product, for example, cars, toys, and electrical appliances.
Safety standards will be honoured during the design process, as the technology team will be working closely with the health and safety group, to minimalize the chances of a safety breach making it to production. The health and safety group would reference the European Union Official Journal in order to prove the product’s safety.
[bookmark: _Toc88656849]3.2 – Environmental Impacts
During the development stage, the product’s materials will be discussed, for structural reasons, but also for environmental reasons, as if the product wants to make a positive impact on the environment, it will need to be recyclable, or possibly biodegradable. Another option would be to utilise recycled materials, like reclaimed plastic, or glass, that can be easily reformed and moulded using a process like injection moulding, or spin casting, which allows for less waste than a process such as milling from a solid block of material. 
[bookmark: _Toc88656850]Conclusion
To conclude, the product would require lots and lots of hours of development, in multiple stages, in order to produce a product to a high standard. This product also needs to meet external requirements, set out by the consumer panel, and follow the EUOJ standards, in order to be sold in the EU.
While achieve these goals, research will always be beneficial, as it will expand options within the project, such as materials, mechanics, and sustainability of the product. Information and learning the process of the product’s life cycle would also benefit the project, as this would create a higher quality product. Holding team conferences to discuss new ideas and options would also be very useful for brainstorming and deciding on a feature of the product. In addition, it would reduce miscommunication between members, as when there are so many people contributing to a project, it can become very unorganised, very quickly if there is no structure to the development. I believe that with the correct team structure, developing a successful product is very attainable.
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1. The GRPI Model of Team Effectiveness

The GRPI model was first introduced by Richard Beckhard in 1972 to aid with understanding teams
Following this, doctors Irwin Rubin, Mark Plovnick and Ronald Fry then developed and popularised one of
the oldest team effectiveness models in 1977, and it has stuck around for good reason. GRP! is an acronym
that comprises the four pillars of the model — goals, roles, processes and interpersonal refationships.

Let’s break it down:

« Goals: There must be clear objectives and intentions regarding individual and team goals, combined
with robust and open communication about priorities and expectations.

« Roles: The entire team must have a defined team leader and clear roles and responsibilities. For
example, each team should have a project lead as well as individuals who are assigned to roles that
match their expertise.

« Processes: Teams need established decision-making and problem-solving procedures, along with
clear team processes.

« Interpersonal relationships: Team performance is based on frequent, honest communication,
engagement and flexibility between team members.

The GRPI i a simple framework that can help organisations improve employee engagement and foster
accountability towards measurable individual and group goals
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