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[bookmark: _Toc53043621][bookmark: _Toc88922991]Introduction 
This is a technical report to show the development of a new product, it will demonstrate the different steps of development and the structure of the team that will be undertaking it. The product that will be developed is a new wall socket that has the ability to extend.  The report will cover the issues that were found and the many legislations and standards that cover the type of product.
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[bookmark: _Toc88922993]Engineering Team Structure
The team structure is very important in the development of a new product, it has to be done right otherwise you may run into miscommunication that can result in mistakes or set-backs. The team needs to have clear communication with everything they do, whether it be checking that what their doing is with the confines of the British Standards Institute with the Legal team or checking the environmental impact of a material with the environmental assessment office.
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Figure 1 – A Functional Team Structure (Corporate Financial Institute, n.d.)
This team will be following the ‘Functional’ model of team structure as described by the Corporate Financial Institute (n.d.) As shown in Figure 1 you can see that the team structure looks like a traditional one but has many more lines of communication between them. This means the communication between employees is much more open which could help with the product development as there is so many things than can go wrong causing problems ranging from loss of revenue/time or a total loss of the company.
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Figure 2 – The Team Structure 
Figure 2 shows what the team will look like as you can see there is lines of communication between each team and each head of team. A breakdown of each department can be found below.


[bookmark: _Toc88922994]Methodology 
[bookmark: _Toc88922995]Department Breakdown
The team will consist of six different departments, those being; A design, materials, testing & manufacturing. There will also be an Environmental assessment department and a legal department. Each of these departments play an important role and if one of them doesn’t work to the same standard as the rest then problems may be encountered. 
Design Department
The design department is tasked with the design of the product. They would need to take the concerns of the manufacturing and materials department into consideration while design the product to ensure that there will not be any irreversible mistakes before it reaches the manufacturing stage. 
Materials Department
The materials of a product are arguably one of the most important aspects as you have to consider the manufacturing and end-of-life of the product (Hallstedt and Isaksson, 2017, p.40-52) You also have to be in constant contact with the Environmental assessment department to ensure they use the most eco-friendly materials on the market.
Testing Department
This department will be in charge of testing the prototypes of the product before they go to the manufacturing stage. You cannot start selling a product without through testing as there could be problems that could result in injury, and with this product designed to be used in houses children could be at risk. The best way of testing this product would be to use in houses as this is the main market for the product. You need to take any chance you get and real-world testing that can result in quick and accurate results as said by Detweiler, G. (2019)
Manufacturing Department
The manufacturing department are solely responsible for the production of the product before it is sold. They would need to guarantee the manufacturing of the product is done correctly and safely as any mistake here could be very harmful to the company. The Japanese style of Just-in-Time manufacturing will be used, and is talked about in more detail in the Product Development section of the report.
Environmental Assessment Office	
This is arguably one of the most important departments in modern day companies, and its importance will only increase in the future. As the name suggests the Environmental Assessment Office is in charge of the environmental impact the company will produce. They will try to cut down the carbon footprint and try to make the company a carbon neutral or negative by planting trees and plants around the factory. They are also in constant contact with the materials department so the best materials are used. 
Legal Department
The legal department will be making sure the company is working within the confines of the many different standards and directive that cover this type of product. If they make a mistake all of the progress of development can be lost so they have a very important role within the team. This means that they need to be in continuous contact with every part of the team to make sure nothing wrong.

[bookmark: _Toc88922996]Product Development 
In the product development stage, a whole range of problems and situations that you want to avoid need to be taking into consideration. The development would start off by with a rough design of the product so that the design and materials teams can start to progress. With this design the materials team can start to fathom what type of materials are needed, it was decided that for any plastics parts of the product recycled plastic gathered from the ocean will be used to help make the company achieve its carbon negative status. The only type of ocean plastic that would be durable enough is high-density polyethylene which, as mention by Greenstein and Knighton (2020), is very hard to work with but it is possible to reform it. For any other materials that cannot substituted with a recycled counterpart they shall be purchased from a supplier with the lowest environmental impact.
Once the final design is completed a multitude of prototypes can be made and giving to the testing department for them to test and discover any possible flaws with the product. As previously mentioned, the best form of testing is real world testing (Detweiler, 2019) so the product would be installed in volunteer’s homes for them to use and give feedback. If any problems were to be detected then the testing team would report them to the rest of the teams so they could try and resolve it as quickly but safely as possible.
After testing the product and receiving positive feedback from the volunteer’s the product could move onto the manufacturing stage. The manufacturers would be following the Japanese manufacturing style of Just-in-Time as it has a range of benefits that can prevent things such as waste from overproduction which would also save money. Just-in-Time also removes the need for storage and inventory keeping the space taken up by a factory to a minimum, with all of these comes a big saving on money which can be reinvested into other areas of the company. (University of Cambridge, 2016) The manufacturing team will also work to another Japanese philosophy called Kaizen which means “Continuous Improvement”. As the name suggests this process is used to constantly improve the workplace and the employees there to make them work better and achieve better results for the company. This is accomplished by making lots of small changes such as creating a safer and more satisfying workplace for employees. (Hargrave & Rasure, 2021)
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[bookmark: _Toc88922998]Legislation & Standards
Due to the product being designed for use in the United Kingdom and European Union it has to confine to the many standards that cover these types of products. Within the United Kingdom the British Standard Institute or BSI has a standard which is number BS 1363, this standard covers all types of plugs and sockets (British Standards Institute 2018) and if you do not follow it, you will not be able to get the BSI marking, as seen below in Figure 3, on your product which could result in a lot of lost sales. 
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Figure 3 – BSI Kitemark (British Standards Institute, 2021) 
The British standards cover multiple processes, such as the quality of the finished product and the consistency of the quality, also the procedure in which the product is made is covered by the BSI. The Legal department would be in contact with all the teams constantly to ensure that the standard BS 1363 is achieved so the product is able to wear the BSI kitemark in Figure 3. Another British Standard must be followed, BS EN 50525-1:2011 (British Standards Institute, 2011), this is due to the extending cable that comes out of the socket. It must follow this because it helps to make sure the cable is safe for use, and it has been installed correctly. Once this standard is met the product is able to meet the Health & Safety section of (2006/95/EC) which is talked about below.
As mentioned above the European Union is one of the markets for the product so the European Directive 2006/95/EC must also be met. Similar to the British standard counterpart without meeting this the product cannot be sold in the EU. This means that the Legal department must be reviewing the work constantly to ensure this directive is met (European Union, 2006).
[bookmark: _Toc88922999]Issues 
During the development of the product a couple of issues came up as expected when making a new product. The first issue was trying to work the high-density polyethylene into a useable material. The most logical way of achieving our desired outcome was to outsource to a recycling plant as the equipment required is very expensive but could be an option in the future. The second issue that arose was the extending cable being a dark colour. It was originally black but during the testing stage feedback was received about how it was quite hard to spot the cable. Since then, the cable has now been designed to look like a black and yellow hazard sign to help it be more visible.
[bookmark: _Toc88923000]Conclusion 	
In conclusion, making any type of product is a big challenge with the possibility of complete failure constantly lurking about until the product is being successfully made and sold. The task of making sure everything and everyone works well together and trying to avoid as many mistakes as possible is very thought-provoking process and can be very pleasurable is it works. The process that are mention in this report (Just-In-Time & Kaizen) are some of the greatest that can be used within industry and have been shown to work over the past 70 years by some of the biggest companies in the world such as Toyota. 
[bookmark: _Toc88923001]Personal Development 
From doing research for this project a lot of things can be learned, not only relevant to product development but also with developments in yourself and become a better engineer. This report has shown that problems are sometimes a good thing as they allow you to correct them and learn from them to help prevent similar things from happening in the future. If you implement Kaizen into your day-to-day life then you would start to see some improvements in your work and work style, and of course the more you improve the better you become.
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