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The market for electric vehicles has dramatically increased over the globe as a more sustainable method of travel. This report shall detail the engineering process in manufacturing and designing a product suitable for UK markets. The market currently does not offer an affordable simple electric car that a household on the average UK income can afford. The income inequality in the UK is one of the highest in the world. [image: ]      
 The Chinese EV market is developing faster than any other nation. While prices of EVs in China have dropped from €41,800 to €22,100 – a drop in 47% whereas the average price in Europe has increased from €33,292 in 2012 to €42,568 – a rise of 28%. In the UK, the price of an EV is 52% higher than that of an internal combustion engine. For this reason, a compact affordable EV is required to accommodate the gap that has been created in the market. I shall cover the all the aspects as well as the structure of the engineering team to design and produce the suitable product, also covering the codes of conduct for engineers and why it is important. I will also include details on how to improve the process in the future and outline any risks relating to the environment and health and safety regulations. 








[image: ]







The engineering team I would require would consist of four main levels. It is important to have experienced engineers within the development process as efficiency is important when producing a product to be sold on mass. It is also crucial to the success as without experience you cannot achieve the level of quality in keeping with the code of conduct. However, I would also incorporate less experienced individuals lower down the chain of command as I believe this could lead to increased innovation and room for innovative ideas as the main objective is to offer a product which has not been produced before. For the product to be successful you would need the right balance of experience and innovation within the engineering team. I would also look for a wide array of experience as being too specialised on a particular area can have a detrimental effect on the innovative capabilities of said team. Placing the team into a pyramid structure allows for a clear instruction on what is required and allows individuals higher in the chain of command to make executive decisions without confusion and relay that to other team members. Hierarchy is fundamental in a development process as there needs to be a clear decision made and this is difficult when roles are not issued. When each member has a key role and position within the team the development process can work a peak capacity.
I would split development up into 3 main areas, design, manufacturing and assembly. Rather than combing all levels of development into 1 I would specialise each level to improve quality and efficiency and to also avoid confusion. Once these departments work together the process on production would be much faster than completing the required tasks with no direct order. Quality control is made simpler by this. The simpler the process is the less likelihood there is of there becoming a problem. It is key to have an unclouded vision, and this should be communicated through the pyramid scheme shown above.
I would also consider the importance of the engineering code of ethics. To do this I would split these into two principal areas based on personal decisions of everyone within the team, and the collective social responsibility of the team as well as decisions based on the societal impact of the product. They both correlate from a professional ethics point of view with the, but it is important to distinguish the difference between individual ethics and social ethics to achieve a more rounded outcome. Individual ethics is comprised of three primary areas all of which are applicable to every team member. Professional ethics from an individual standpoint should be, adherence to safety, maximising quality, and competence. The professional ethics as a collective include responsibility for the product and any problems that may bring as well as considering public welfare and helping to protect the environment. Social ethics as a collective should focus on sustainable development and not violating local legislation or environment.
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As can be seen on the diagram, the first step in any engineering any product is the requirements based on the market, resources available as well as period in which production can be implemented. The next stage of the product development process is creating multiple concept designs and picking the option which you believe is best suited based on the requirements. From this you can then build a detailed design with more of the features that would be expected to be seen on the final product. The ultimate step in the production process would be a test to see if the product performs well with general feedback of the rest of the engineering team as well as if the product works as a concept. 
The next step in the process is the development of the product beyond the initial idea. This is where the design reaches its final stages, and the designs are completed, and every detail is accounted for. With a product such as an EV there are multiple qualifications required for it to be passed to be legal for road use. It is important at this stage as well that the quality throughout the production process as well as the product itself is scrutinised before being put into production.
To optimise your efficiency and manage costs effectively, you must find the right supplier which works with your budget and the level of quality you are looking to provide. The stage of manufacturing is one of the pivotal as it has the most influence of the optimisation resources and can have the biggest impact on profits. This stage also includes how to obtain the required materials on an industrial scale to keep up with manufacturing requirements in keeping with legislation and safety standards. Finally, it is important to finalise the assembly of the product as well as produce a fully functioning prototype which can be used for research and marketing.
The product must now be viewed by the consumer as well as potential investors to see if the requirements of the market have been met and the product has positive feedback. It is also important to consider the qualifications required for a car to be road legal in the UK, as well as this being a legal requirement it is also important for the consumer to buy a product that has been thoroughly assessed and is certified by recognised organisations.
The final process can only be completed once all other steps have been accounted for. The product must be tuned to make production the most cost effective and efficient without drastic changes to the design. Concepts are often exaggerated with their designs to attract attention and must be slightly altered to be produced on an industrial scale. This last stage is how to make sure no resources are being wasted in the production process. This is the area where the best quality product is produced in the most efficient way for the lowest price.
























There are several issues relating to product development, with one of the biggest being in relation to safety and emissions regulations which are required to make a car road legal in the UK. These certifications are critical in the production process as without them you cannot legally sell the car to members of the public. Electric cars also have issues to do with the sustainability in the manufacturing process with parts often being transported from all over the world for the assembly process which is not beneficial to the environment.
 Despite the argument that outsourcing manufacturing to China would be cheaper, I believe due to the conditions of work and the low labour cost of the workers this would be in breach of the code of conduct. I believe adopting some of China’s production capabilities and integrating them with European innovation would maintain the perfect equilibrium for an affordable electric car for UK markets. Lithium batteries which are used in EVs are also extremely dangerous to work with and require certification to be used in a manufacturing process, this also related to the initial issue to do with safety, as in accident lithium batteries tend to explode if exposed to open air. 
This should be considered during the design process and when testing for safety regulations. Safety is a priority within the workplace and all members of the team should be briefed and certified before undertaking any dangerous activities within the manufacturing process. It is also important to take into consideration that the design should not breach the copyright infringement of any other companies’ product, as well as obtaining the patent to the original design. 
The idea that the EV would be that of the same price as new vehicle with an internal combustion engine would be difficult to achieve as labour costs in the UK are significantly higher than that of China, however manufacturing in the UK would have its benefits as it has a positive social effect as it creates jobs and with the correct research into materials used could create a sustainable method of production.
















For the development process to be successful it is important that when developing and marketing the product that it reaches the target audience. The proposal of an affordable EV should not look to replace other electric vehicles but should be solution to the change in trends and the issues that the average consumer faces when wanting to purchase an EV. 
Knowing there is a demand for your product is critical before you start the manufacturing process otherwise resources and time could be wasted. The final design should be like the concept released and made simple, so these is no ambiguity in the process of development or when a consumer looks to purchase the product. I believe this proposal would give me a good start in the ever-changing motor industry. 
With the increase in demand and interest in electric vehicles I believe if you can manage to meet the demand at its optimum level before the market becomes saturated you could become a leading retailer for EVs not only in the UK but other western markets. With a proposal such as this it is possible to be seen as an innovator for the motor industry as EVs are currently seen as a luxury commodity rather than a necessity. 
Making something that is only available to a proportion of individuals available for everyone is something I have always aspired to achieve, and I believe that my product would have that effect on the UK EV market. In order to stay ahead of the trend, I would branch out my product range as well as make an impression on other markets around the world with multiple developing countries demanding for cheap sustainable travel. 
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