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Electric vehicles might have lower carbon emissions and be a more environmentally friendly choice when deciding from electric, petrol- or diesel-powered vehicles. But that does not mean they do not have their own disadvantages that they cause to the environment such as the batteries within them. The production of the batteries and how they are handled at the end of their life are the main problems as to why they have a negative impact on the environment. These batteries rely on raw materials that are in high demand to be created and must be dismantled to be recycled, as the batteries are not standardized, different companies make their batteries differently and therefore must be dismantled differently. [1]

[bookmark: _Toc1000183095]What are electric vehicles

Electric vehicles are powered by electricity stored within rechargeable lithium-ion batteries or other energy stored devices. The vehicles are designed to reduce greenhouse gases and offer a better solution against petrol- or diesel-powered vehicles. The batteries within the electric vehicles get charged by plugging into an outlet or charging station. This is like petrol or diesel cars where you need to go to an area to fuel your vehicle but with electric vehicles you will need to wait for your vehicle to charge. This can be a disadvantage against electric vehicles as you could be waiting up to an hour to charge your car whereas with a petrol or diesel car you will not need to wait around. [2]

[bookmark: _Toc161343079]The impact the electric vehicles are having on people and the industry

The batteries for electric vehicles have gone into a higher demand as more companies are trying to step into the electric vehicle field and the total increase in electric vehicle usage has gone up. [3]. While the raw materials to create the lithium-ion batteries are still in shortfall this is causing car companies to keep their high prices of vehicles or even increasing them as they will be charged more to get these batteries from the manufacturers. Some bigger companies such as Ford have formed partnerships with battery manufacturers so that they produce the batteries they are going to sell. [4] With a partnership they are guaranteed the battery and at a lower price helping them to sell more cars to customers. 

[bookmark: _Int_ILhmKHwb]There has also been an inflation within energy prices at public charging points, according to charging map supplier Zapmap they have seen a rise in prices go up by 16 to 20 percent in the past year from 2023. [4]. However, they also say that it would stay considerably lower than what it would cost to run a petrol or diesel car and if charging at home, prices could be up to 12 times cheaper. [5]. It is said that “fuel costs within Europe for an electric vehicle would represent 15% of the total cost of ownership whereas for petrol it would be 23% and diesel of 28%” according to the World Economic forum.[6]. Overtime this could mean saving a lot of money for electric vehicle users that could go into other expenses or back into the payment for the electric vehicle itself as they still are a higher price than if you were to buy a petrol or diesel car.

[bookmark: _Toc1844254711]The effects of lithium-ion batteries

Getting the raw materials for lithium-ion batteries is one of the main negatives affecting the environment. Some materials found in a lithium-ion battery are Lithium, Graphite, Cobalt, and Manganese. [7]. The process to get these materials is difficult as they need to be found and extracted through intensive mining and some processes like the separation from the soil even causing pollution. [8]. The methods for extracting Lithium and Cobalt lead to land degradation, potential for groundwater contamination and air and water pollution. [9]
[bookmark: _Int_8rwlGCWf]Lithium extraction is done through saltwater reserves and therefore runs the risks of polluting the local water sources. The process of this extraction would include pumping saltwater to the surface where it will get evaporated to remove the lithium and other materials. As this remains the most cost-effective method companies will go for this approach as this will benefit them the best. [9]. Consequently, toxic metals have the potential to pollute water sources, posing a significant risk to both humans and animals.
[bookmark: _Int_AjRXubjF]Next, if there is a short-circuit internally within the battery it can cause Joule heating. This is the situation where heat emerges as electricity passes through, and the battery cannot get released as quickly as it is generated. Although this is a rare case it does not mean that it cannot happen and in the case it does there will be great harm as more than 100 chemicals are produced. [10]

[bookmark: _Toc376091035]How are companies trying to change

Battery companies are trying to investigate new options that would reduce their reliance on the number of toxic materials they use. They aim to look for more environmentally friendly ways to mine and process the resources. Additionally, they are finding ways to increase the lifespan of their batteries, and this becomes a positive to customers of the electric vehicles as they will not need to spend money on a replacement battery which could cost them around £7,000 according to Statista. [11]. Finally, battery companies are experimenting with sodium-ion batteries which are better in a way of the impact they have on mineral resource scarcity as they will require less materials to be created and help with temperature problems within the battery. [12]
[bookmark: _Toc1303128513]Summary 

In conclusion, electric vehicles are a better solution when comparing them to petrol and diesel. Although they have some downsides now, such as costs to charge increasing at charging stations, the materials used within the battery creation and how they are sourced. With time companies will have time to investigate and experiment on safer and environmentally friendly options to improve their vehicles. However, smaller vehicle companies that are trying to move to electric vehicles production may struggle as the batteries for the vehicles are in high demand and therefore be forced to shut down. Also, with time companies will find ways to manufacture the vehicles cheaper making it more affordable to a customer.
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