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Introduction


Within these current times people are now more aware than ever of the ethical and environmental factors within shopping sustainably. People have also become more aware throughout the COVID 19 Pandemic as it has opened our eyes to see how we can preserve and make a heathier world for us all to live on, which is shown by the start of the pandemic, 60% were reported to have made more environmentally friendly, sustainable, or ethical purchases. (BBC, 2020).

[image: Renault Zoe anatomy]Therefore, due to people being and becoming more aware of the ethical and environmental factors towards sustainability, people are now seeing that petrol and diesel cars are a source of market failure as it is causing pollution to be emitted into the atmosphere. 

Due to these current times and people becoming more aware of the ethical and environmental factors toward sustainability, people are demanding a more environmentally friendly alternative to their petrol and diesel cars so that they do not emit pollution into our atmosphere. Henceforth this article is going to be about electric cars and the sustainable challenges that comes with them, and this is going to be done by asking questions such as what are electric cars? Can the batteries become sustainable? Are electric cars worth the cost towards the sustainable health of our planet? Etc…

What are electric cars?

There are four different types of electric cars, and they are electric vehicles (EV) 
[image: See the source image]which is generally used as a wide ranging term for an all-electric car.
(Hyundai UK, 2021)

A battery electric vehicle (BEV) is a vehicle that is powered by either one or several electric motors, which are fed by a large lithium ion battery pack rather than your conventional petrol or diesel powered vehicle.
(x-engineer, 2021)

[image: Prius]A hybrid electric vehicle (HEV)  is any car that has both an electric motor and a petrol or diesel engine (Wiley, 2003).
(Welsh, 2016)

 Lastly there is the plug in hybrid vehicle (PHEV) which is a particular type of hybrid car that not only includes batteries and an electric motor and petrol or diesel engines it can also be plugged into a power source [image: Diagram, engineering drawing

Description automatically generated]to recharge the battery (DRIVE ZERO, 2018). 
(Tamboli, 2019)

The advantages to these electric vehicles are that they are cheaper to run as the electricity that is motorising the vehicle is cheaper than traditional petrol or diesel and the maintenance costs of the vehicle are lower as well which means that there will be no more expensive repairs or replaceable parts such as brake discs and pads, electric cars are better for the environment, driving an electric car is a better experience, the government is funding electric car charging points, electric cars are not only reducing the harmful gases that are put into the atmosphere but they are also reducing noise pollution and charging an electric car can be quite easy and convenient to do (Marcus, 2021).

However, the disadvantage to these electric cars is that there is a limited choice as the electric car industry is a new concept as compared to the traditional petrol and diesel driven car industry, even though charging an electric car is easy and convenient to do there is not many charging stations available, there is a limit to how much the battery can be charged for. For example, an electric car can go to 60 to 100 miles on a full charge, whereas a traditional fuel driven car can travel up to 400 miles on a full fuel tank. Another disadvantage would be that electric cars can take a long time to charge, and electric cars are quite expensive to buy upfront especially if the driver wants the luxuries and all the mod cons that come with the electric car (Gohain, 2021).

The sustainable challenge of manufacturing the batteries

Lithium ion batteries are by far the most common type used in electric cars, these lithium ion batteries store electricity attained from the grid by charging through a cable. Which is much like how people would charge their mobile phone, an electric car is plugged into the grid, through either a house wall box or a public charging unit (Holding, 2021).

The sustainable challenge of the manufacturing of the batteries is that the electric cars are producing more emissions than the conventional petrol and diesel cars, which is due to the obtainment of the raw materials that make the batteries for the electric cars. This causes a sustainable challenge as it does have an impact on the environment such as the mining of rare earth minerals which consist of manganese, cobalt, nickel, and lithium which is using a lot of energy that has in some cases resulted in conflict and human right abuses (ev geeks, 2021).
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Description automatically generated] Also, the mining of the rare earth minerals is causing environmental impacts such as faucets on fire and contamination of drinking water. (Murray, 2019)
(ev geeks, 2021)
[image: lithium ion batteries]Therefore, to solve this issue the question that is being asked is can the batteries become sustainable? The lithium ion sector is bringing about a method to recapture the lithium from expended batteries so that it can be used again and again repeatedly rather than having to extract more lithium as lithium ion batteries have become more and more popular within the past two decades which is shown in the pie charts below. This method of recapturing the lithium ion and making the batteries sustainable is called closed loop manufacturing (Bishop, 2020).
(Mulhern, 2020)
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Description automatically generated]The sustainable challenges of charging electric vehicles

If a driver is in possession of a conventional petrol or diesel car it will only take minutes to refuel the car with petrol or diesel. Whereas, if the driver is looking to get hold of an electric car or are already in possession of an electric car then the questions that are going to be asked is how many charging stations are available to the drivers for their journeys? How long will it take to charge an electric car? How much will it cost to charge an electric car? 

There are only 16,500 electric car charging stations located in the UK, which is measuring up to around 23,500 devices and the number is increasing all the time, as the UK is gearing up for the 2030 ban on the sale of new petrol and diesel cars (RAC, 2021). When charging an electric car, they consist of charging speeds that can fluctuate between 15 minutes or can go up to as much as 24 hours when relying upon a domestic three pin plug and it costs roughly around about £6 - £10.

Also, the sustainable challenges that charging electric cars are faced with is climate change. Climate change is a variation of different weather rather than the usual weather that occurs to where you are located. For example, it could be how much rainfall a place usually has annually, or it could be the change of the places usual temperature for the month or season (NASA, 2014). Due to climate change changing the normal weather conditions continually, this is affecting the battery by causing lithium plating which happens due to the cold weather, when lithium accumulates around the anode of the battery during charging which will then cause the battery to lose power and deteriorate its safety (Radhika, 2020)

(Radhika, 2020)

As the market for electric cars is expected to thrive further in the oncoming future ahead of us due to the ban on the sale of new petrol and diesel cars in 2030. Electric car stocks will range from between nine million and twenty million by 2020 and between forty million and seventy million by 2025. However, there is questions being asked such as are electric cars sustainable and emission free as people expect them to be? Due to electric cars needing electricity from the charging stations to make the electric car fully charged and ready to run again but where does the electricity that powers the car come from? 

The electricity that powers your electric car comes from a mixture of emissions intensive fossil fuels and they are coal fired power stations, oil fired power stations, gas fired power stations, renewable energy power stations (solar, wind and hydroelectricity) and nuclear power stations (Smith, 2018).


(Smith, 2018)[image:            ]

The diagram above is showing the different power stations that different countries have to power up their electric cars, as the diagram above shows that China is using the most coal fired power stations as a fuel source, the UK has got a mixture of coal, nuclear, renewables and gas fired fuel sources, but it is good to see that the UK is on the rise and using more than forty percent renewable energy such as wind, solar and biomass. Also, Norway is the one that generates most its fuel source by renewable energy as they generate most of their electricity from hydropower (Smith, 2018).

The sustainable challenge of cost and infrastructure towards electric vehicles

Although electric cars are cheaper to refuel as it generally costs £6 - £10, buying the car altogether is expensive as electric cars roughly cost around £25,000 - £50,000 and possibly more if someone was to purchase a luxury electric car. It is also going to be expensive for people to buy replacement batteries as they would have to mine for more lithium for the replacement batteries and not only that, but the insurance on electric cars are also not cheap either. 

Electric cars are paving the way for a new infrastructure for our planet as it is not only cars that are a form of sustainable transport, but there are also boats, drones, buses bikes, trains, and planes (WIRED, 2021). Various companies are installing electric batteries in their ferries and smaller tow boats that can be used for water sports, with the transport in the sky electric battery technology is coming to planes so that electric planes can be the new addition to various aviation fleets (ev geeks, 2021).

With the rise of electric cars, the question that is being asked are electric cars paving the way to become net zero? To become net zero, the infrastructure will need to change with the current trend of electric cars and the statement of becoming net zero. Therefore, to become net zero emissions the government would need to put in more charging stations that are powered by renewable energy power stations such wind, solar or biomass instead of all of the fossil fuel fired power stations that were described earlier on in this article.

However, the issue of becoming net zero will probably cost millions of pounds to do, to ensure that the electric cars are actually paving and producing net zero emissions. The UK Government is solving this issue by giving £950 million rapid charging fund, which it is planning to use for grid upgrades at motorway service stations so that it can open up competition so that driver can have a 
choice of their charging providers at each station. (GOV.UK, 2021).

Conclusion

With gathering all this information from this article, the question that is being asked to conclude this article are electric cars worth the cost towards the sustainable health of our planet? Electric cars would be worth the cost towards the sustainable health of our planet as it emits less harmful pollutants into the earths atmosphere and reduces noise pollution, it is creating a way for lithium ion batteries to become sustainable and reused by using the method of closed loop manufacturing, electric cars are saving the drivers costs on the maintenance of their vehicles and is saving drivers on costs to charge up their vehicle rather than spend £50 to fill up the fuel tank and electric cars are paving the way to become net zero.  

However, it would be better to invest into an electric car more towards the future as electric cars would be cheaper to buy upfront as there would be more popular, especially with the 2030 ban on the sale of new petrol and diesel cars and it would be better to invest in an electric car in the future as well as there will be more charging stations put into place that are powered by renewable power stations rather than fossil fuel fired power stations, which then make them fully net zero emissions.
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Plug-in Hybrid Electric Vehicle
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How Green is Your Electric Vehicle? Check The Fuel Source
Cleaner power grids mean cleaner electric cars
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