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Abstract
This assignment is a look at how electric vehicles are becoming more popular and the feasibility for the wide spread deployment. The report will specify the progress of electric cars in the motorsport and automotive industry today, and research the benefits and possible disadvantages of the electric vehicles, along with effect short, medium, and long-term implications will have. Analysation of the operation and effectiveness of the alternative to petrol and diesel will be carried out to complete the report, mainly focusing on the changes it will have on the environment and the energy systems.

Introduction
This report will focus on electric hybrid and their impact on the environment. The analysis and conclusion will be based on the thorough research carried out to greater understand the impact of electric and hybrid vehicles. When trying to understand the effect the switch from petrol and diesel to electric would have, we must take into consideration:
· Emissions (CO2 and other harmful gases)
· Cost (Manufacture, Selling Price, maintenance, cost of charging the vehicle)
· Practicality (How practical will the vehicles technology be compared to those of diesel and petrol vehicles)
· Ethics (Does the electric vehicle provide an improvement as it claims)
A large proportion of the analysis will be based on the short, medium and long-term implications that would be caused by introducing this technology to the motorsport and automotive industry, this will cover all the considered factors listed above, and any other important information discovered during research.
It is important to also focus on why the automotive and motorsport industry are moving towards electric power after so many years of using petrol and diesel, and how they intend on doing so. 
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Research
Over the last decade and more automotive and motorsport industries have continuously thrived while making major advancements in technology, whether it’s purpose is to gain greater power from the engine, provide lower emissions, and any other important changes that manufacturers would intend to carry out due to certain Laws. All these factors are very important and should be taken in to consideration when trying to discover why companies are now looking towards electric power, but the main reason is being able to sustain a renewable energy source. Petrol and Diesel have worked extremely well while providing an energy source over countless years, but it has been made aware that these fossil fuels will not be around for much longer, especially with the major increase in use of engine powered transportation, this means that a different and more advanced form of energy must be discovered to replace these fossil fuels before they run out.
Emissions
Emissions are one of the main causes of air pollution in the world today, because of this it was only a matter of time before laws would be introduced to lower the harmful emissions released in to the atmosphere from petrol and diesel vehicles. In 1992 the first legislation was introduced by the EU, this was called ‘Euro 1’, this limited the amount of CO (g/km), and HC and NOx (g/km) that the vehicles emitted, the euro emission laws have since been updated numerous times with the last update being introduced in 2014, ‘Euro 6’, which saw many more restrictions.
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This is one major factor for the introduction of electric powered vehicles as they don’t pour out harmful emissions from their exhausts. All people who want to save and protect the environment are all for electric powered vehicles, but one question they never consider is ‘how beneficial to the environment are electric vehicles?’, because they claim to produce no harmful emissions from exhausts that is enough to convince most eco-friendly citizens that it will significantly help the environment, but what energy source is actually used to power the vehicle.
It is clear in the name ‘electric vehicle’ that it is powered by electric, but where does your electric come from? All electric comes from a local power grid, and many local power grids in this decade are fuelled by fossil fuels, many are coal-fired power plants, therefore to charge your ‘electric powered and environment friendly vehicle’ you are burning fossil fuels, therefore you must really consider whether you are reducing the carbon foot print claimed to be caused by petrol and diesel vehicles. If power grids convert from the fossil fuel based energy and change to solar and wind, like places such as California then electric vehicles will benefit the environment and the atmosphere.
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The image above shows how the UK is advancing when it comes to using environmental friendly sources of energy. As shown there is no use of coal anymore, it is unfortunate that there is still such a large use of nuclear and gas and such little use of hydro, but there is promise for the future of environmental friendly power supplies with a large increase in the energy provided by solar and wind. After further research it seems that the UK have vastly improved over the last couple of years, in 2017 the United Kingdom was ranked 12th out of all countries for environmental friendliness, whereas ten years ago the country was much lower. If the UK continues on this path, then electric powered vehicles will almost definitely live up to their eco-friendly claims.
Cost
As well as emissions cost is a major factor when changing from fossil powered vehicles to electric. As well as the price tag of electric vehicles, manufacturing and maintenance costs are extremely high.
Tesla is a company owned by Elon Musk which is devoted to creating electric powered vehicles, they have created a number of electric powered vehicles, although their biggest downfall is the cost of purchase and manufacturing. For the performance side of the vehicle the price tag seems reasonable, but it still too expensive for the majority of population to afford. 
Purchase
When comparing Tesla’s vehicles to modern day super cars, the performance is astonishing. Tesla’s Roadster out performs the newest vehicle produced by Bugatti, the Chiron. It is faster from 0-60mph and 0-100mph, faster on a quarter mile, has more seats making the vehicle more practical (4 seats, compared to the Chiron’s 2), has a longer mileage range before refuelling, and is 1/15th of the purchase price ($200,000 compared to $3million). This is fantastic but as stated earlier is still out of the price range of a majority of the population. This is a downfall for electric vehicles as 69% of consumers claim price is the main factor when purchasing a vehicle and would not be comfortable spending more than $30,000 which is roughly around £22,500. Tesla are not the only company that are developing electric powered vehicles, companies such as:
BMW – I3 – RRP £33,340
Nissan – Nissan Leaf – RRP £30,935
Chevrolet – Bolt – RRP £28,000 - £32,000
Ford – Focus Electric – RRP £31,000
Volkswagen – e-Golf – RRP £31,215
Kia – Soul EV – RRP £30,495
This shows that the production of electric vehicles has peaked the interest of many top vehicle manufacturers. Although the prices above are much higher than the price most consumers are willing to pay, we must take in to consideration the governments plug-in grant scheme. There are six categories which come under this scheme, and all vehicles listed above are in Category 1, this means that when purchasing any of the vehicles in this category the government will pay back 35% of the vehicles RRP, as long as it does not exceed £4,500, that is the maximum amount they will grant. To be a category 1 vehicle they must emit less than 50g/km of Carbon Dioxide and travel a minimum of 70 miles without emitting any Carbon Dioxide. The purpose of the scheme is to promote the use of electric vehicles.
[image: ]Manufacturing and Maintenance
Cost of manufacturing is a major factor for the companies making these vehicles, as well as components being so expensive, the cars must reach certain requirements, legal and others set by the company. Profit on vehicles is also a main concern for business, therefore companies must take in to consideration whether money will be lost on manufacturing these vehicles.
The graph above shows what components cost the most when manufacturing a conventional vehicle in comparison with a battery powered electric vehicle.
In 2017 electric vehicle price of purchase, manufacturing, and maintenance are all going to be higher than those of a conventional petrol and diesel powered vehicle, this is expected due to the lack of resources of an electric engine vehicle, and as certain components cost more than others when comparing the two vehicles. But by 2025/2030 this could change dramatically.
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The graph above shows the medium breakdown of battery powered electric vehicles pre-tax price in comparison to the conventional engine vehicles, and share of battery costs.
The expectation is main vehicle components such as base and chassis for EV’s will reduce over time as they will be simpler designs in comparison to CPV’s (ICE on graph) which will increase If they continue to meet Euro Emission Laws as the components will be made with lighter materials to reduce the pollution produced from the vehicles such as carbon dioxide. Another factor that will be affected is the cost of the electric vehicles powertrain which should theoretically drop by 20-25% in the next 10 years+ as the volume of manufacturing is expected to increase. From the graph explaining the percentage cost of the vehicles components on the previous page and other research, the battery of the EV costs around 40% maybe more of the vehicles overall manufacturing cost, this is also expected to drop to a max of 23%, hopefully making EV’s significantly cheaper in the next decade.
In Europe the price parity for medium vehicles will theoreticall be reached by 2025, in less than 10 years, meaning that the price for an EV will be the same as CPV. Unfortunately this is not the case for Small EV’s as small ICE’s prices will still be extremely low in comparison. All vehicles will reach price parity by 2030.
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As well as this it is stated that larger vehicles and SUV’s powered by batteries will require less power by 2030 in comparison to now, falling from roughly 100Kwh to 85 Kwh, this will be very beneficial in the long run.
This is proven when looking at the prices of a 2017 petrol ford focus in comparison to the Focus-Electric. The Focus-Electric costs around £31,000, when considering the plug-in grant which is a max of £4,500 then the vehicle will cost around £26,500, when comparing this to a brand new ecotech ford focus which costs £20,195 there is £5000+ difference. It is even more surprising when the ST-2 also goes for less £25,735, not a massive difference, but this is one of the top range focus’, the only focus which exceeds the price of the Focus-Electric is the ST-3 which is an upgrade from the ST-2 costing an additonal £2,050, with this you get:
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The ST range are vehicles are produced to have better performance, higher speeds and more noise than the standard Ford Focus, and therefore petrol heads are willing to pay this much as it’s solely designed for performance. In 2017 many people would question the Ford-Electrics performance compared to the Focus’ as well as price and practicality , although if theory is correct in suggesting that BEV (Battery Electric Vehicles) will be cheaper and produce much more power than CPV (Conventional Powered Vehicles) by 2025/30, then this could no longer be an issue.
From all the data collected we can also confirm that maintaining the battery powered electric vehicles will also be very costly based on how expensive it is to manufacture one these vehicles in 2017, by 2025 it may not be a major issue but for now when comparing the maintenance cost of a ICE against a BEV, it is clear there is no competition and that it is more practical and wallet friendly for all consumers.





Practicality 
Practicality is a major factor especially in Britain as many people will spend their money based on how practical something is for them, therefore many consumers will question how practical BEV’s will be. There are many pros and cons to electric vehicles as listed below.
Pros
· Zero Emissions
· Buying Incentives (Plug-In Grant)
· Low Running Costs 
· Tax Benefits
· Comfort
· Acceleration
Cons
· Charging Points
· Charging Time
· Battery Range
· Purchase Price
· Driving Fun
As we can see there are many pros and cons for the electric vehicle, but how do these affect the practicality of the BEV and how short, medium, and long-term implication will affect the pros and cons listed.
Zero Emissions is clearly a winner as governments are attempting to reduce the harmful emissions that conventional vehicles (petrol and diesel) produce, by eliminating any emissions and changing entirely to EV’s there will be no need for the EU to write up any further emission laws, and there will be no pollution to damage the environment, this is affective short, medium, and long-term.
A buying incentive is a very intelligent move by the government as it will push consumers to purchase electric vehicles, paying back 35% of the vehicles cost or a max of £4,500, this will attract the attention of many consumers and possible the reason for the number of the population who own EV’s rising from 1% to 2% in the last year. But this is also a downfall as the incentive for the governments Plug-In grant is the very costly price of electric vehicles, with many of them costing near £30,000+, £8,000 more than the consumers comfortable price range of £22,000. The plug-in grant is pro but is also out-weighed by the EV’s RRP.
Another pro that you will find with electric powered vehicles is the running cost, the price to charge the battery is significantly lower, with a full charge costing around a tenth of the cost spent on filling a petrol/diesel powered vehicle, again the price will vary at different charging points across the UK, but this isn’t a problem as charging the vehicle from home would cost around £1.50. But there is another con to this, the practicality of charging an electric vehicle is very minimal, this is due to the amount of time it will take to charge the vehicle as well as the limited amount of services which provide charging ports. After further research it shows in the UK there are only 14109 connectors, 8130 devices, 4956 locations, and 367 that have been added to these figures in the last month, with a majority based in London. When looking at this you can see that it is a very minimal amount when considering the amount of people who drive in the UK, if the government wanted to increase the purchase of electric vehicles then more devices and connectors must be introduced in more garages as I believe this puts many people off purchasing the vehicle with the lack of charging points. Charging the vehicle at home is also a downfall as 20% percent of the population live in flats, and 40% in rented accommodation, meaning they may not have the facilities or space to park and charge their vehicle from home.
Tax is a large benefit for consumers as any electric vehicle which costs under £40,000 will be exempt from tax, while anything over that price range will cost £340 a year for 5 years, then will also be exempt. This means the only people who will be paying road tax are people who can afford the more expensive vehicles. But due to growing popularity EV’s now have a  9 percent BIK rate, which will increase over the next couple of years but will still remain less than petrol and diesel, I believe that this is a con but not as major as some of the other factors that have been listed above.
Comfort is a big selling point in the UK when designing cars, I believe that this is a pro that cannot be diminished, why would anyone complain about comfort. Whether the age of the customer is below 30 or above 65, no matter what age range I believe there is no reason to complain about how comfortable the vehicle is.
Battery Range is a downfall but is not a major issue unless commuting on long journeys, the average mileage of a EV battery is 120-150 miles, with many companies claiming that soon they will be able to travel 300 miles without needing charge. This isn’t a problem if you’re able to charge your vehicle regularly from home, again the time of charging also affects this. The Tesla Roadster which costs $200,000 is clearly not a car for typical every day drivers, but has a range of 620 miles, this is promising for the near future as smaller more affordable EV’s such as the BMW i3 may be able to increase their mile range.
The Acceleration of electric vehicles is incredible as you have this instant output of torque as soon as your feet touch the accelerator, most EV’s have a faster 0-30mph, 0-60mph, 0-100mph, and a quarter mile than most affordable ICE’s (petrol/diesel). But for petrol heads this is a problem due to the vehicles silence, again this isn’t a major issue and is only specific to people who really enjoy petrol/diesel powered cars as the noise produced by the engines when accelerating adds some sort of excitement and feel to driving. This only really applies to petrol heads who most likely will stick with conventional vehicles for as long as possible.






[bookmark: _GoBack]Ethics
As I was unsure of what was meant by ethics, my interpretation is ‘does the research carried out and the information gathered confirm the claims made by companies about EV’s.’.
I believe that it does as the companies aren’t claiming that electric powered vehicles will instantly replace petrol and diesel, but over a long period of time, and many years of development and manufacturing will be an improvement/replacement on todays’ conventional vehicles.
Analysis
After a lot of research and analysation I believe that Electric Vehicles are a significant advancement in technology and will aid in the improvement of motorsport and automotive vehicles. Unless power grids run of natural renewable resources rather than fossil-fuels and other means of power sources, then we can assume that EV’s are economically friendly and produce zero emissions as claimed. 
Short Term Improvements
In the short-term I believe that companies could attempt to increase the overall mileage of the vehicles, decrease the batteries charging time, and deploy more charging stations across the whole of the UK. I believe this will encourage more people to switch to EV’s, even when this is done I believe the increase in users will still only be minimal.
Medium Term Improvements
After the short-term improvements are made the companies and government should then focus on greater aspects. Changing the source of fuel for the power grids to solar, wind, and hydro would majorly increase the number of users as electric vehicles can then claim they are economically friendly and produce zero emissions, I believe this is still a reason for many people not changing. As well as power grids, manufacturers should focus more on how they can minimally decrease the cost of electric vehicles rather than waiting for a mass production in 2030 as it will then be closer to a price people are comfortable paying, causing an increase in sales. The batteries for EV’s are also made from lithium-ion, this is a problem because just like fossil fuels there is a limited amount and therefore will also eventually run out, which is why companies are looking in to other alternatives such as sodium-ion.
Long Term Improvements
All the improvements listed above should be looked at in more depth to improve all flaws with the Electric Vehicles. This means that there should be an even greater increase in mile range, number of charging ports, and battery life as according to Tesla the roadster batteries expected life time is 5 years or around 100,000 miles. This is not a long-life time as there are petrol and diesel vehicles that have exceeded the expected electric battery life time, and as they are much more affordable to replace than those of an electric vehicle.
Although I believe this, I also think that manufactures and governments main-focus should be on power grids, price and other alternatives to lithium-ion. I say this because I don’t believe that anyone should pay above realistic costs especially for vehicles which claim to be environmental friendly when that solely depends on the source of power that run the Power Grids in the UK, as this is also false advertisement. Only then will the vehicles eliminate carbon impact.
Conclusion
I conclude that Electric Vehicles are the future and will be very beneficial when attempting to eliminate the carbon foot-print, but it will be a long process as right now they are not practical enough to be used widely, and many alternatives to lithium ion must be looked at as these materials will also be very limited eventually. Companies may also look at hydro based vehicles as they also have many pros such as zero emissions, but just like electric have additional cons, and are also much more expensive. Toyota have already created a hydro car that’s value is estimated to be around $65,000 which is significantly more expensive than the everyday Electric Vehicles. If companies such as Tesla continue their work and the government continue to push for the use of electric cars, then it is a possible and very efficient alternative to petrol and diesel.
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The graph above shows what components cost the most when manufactu
conventional vehicle in comparison with a battery powered electric vehicle.

ga

In 2017 electric vehicle price of purchase, manufacturing, and maintenance are all going to
be higher than those of a conventional petrol and diesel powered vehicle, this is expected
due to the lack of resources of an electric engine, and as certain components cost more than

others when comparing the two vehicles.

This proven when looking at the prices of a petrol ford focus in comparison to the Focus-
Electric. The Focus-Electric costs around £31,000, when considering the plug-in grant which
is a max of £4,500 then the vehicle will cost around £26,500, when comparing this to a
brand new ecotech ford focus which costs £20,195 there is £5000+ difference. It is even
more surprising when the ST-2 also goes for less £25,735, not a massive difference, but this
is one of the top range focus’, the only focus which exceeds the price of the Focus-Electric is
the ST-3 which is an upgrade from the ST-2 costing an additonal £2,050, with this you get:
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Take a closer look at the supply, demand, price and
environmental impact of Britairs electricity.

‘Wednesday June 7th 2017 1230-13:00

35.46w £24.87/mwn 89g/kwh

Electricity demand Electricity price Carbon emissions

Solar 760w 215 Coal Oow ox
Wind 95ew 267% Biomass 2w 57%
Hydro 02ew  05% Nuclear 82aw 232%
[ 740w 208x Imports&storage  O.6ow  17%

Data courtesy of Elexon and National Grid
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Easana
, Diesel Emissions for Passenger Vehicles
it
Year of €O (g/km) | HC&NOx | NOx(g/km)
Regulation (g/km)
3 1992 (Euro 1) 272 057
1996 (Euro 2) 10 0.70 08 0.08
2000 (Euro 3) 064 056 05 0.05
4 2005 (Euro 4) 050 030 0.25 0.025
\ 2009 (Euro 5) 050 023 0.18 0.005 (cirect
njection only)
2014 (Euro 6) 050 017 0.08 0.005 (girect
njection only)
5
RAC (2017) Euro 1 to Euro 6 —find out your vehicle’s emissions standard RAC, London
www.rac.co.uk/drive/advice/know-how/euro-emissions-standards [Accessed 5/10/2017) ;
.
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