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The UK government has set very ambitious targets in order to reduce greenhouse gas emissions and want to be one of the first countries to achieve the transition of a low carbon economy. The government aims to phase out the sale of the new petrol and diesel vehicles from the year 2030 and henceforth, to achieve this goal, it is essential for the UK government to make the correct investments in infrastructure for electric and hydrogen vehicles.
Investing in infrastructure for electric and hydrogen vehicles is not a very easy, it involves the installation of a new network of refuelling stations and upgrading the electricity grid to support the demand for electric vehicles, at the same time at some point the electricity that are powering this fuel stations will have to turn into renewable sources other than using fossil fuels to get electricity. However, in order for the UK government to get there, there is still a lot that need to be done to ensure that the infrastructure in place to support such a big transition. Motorsport, has always been associated with high levels of carbon emission, so motorsport can help to develop and promote new technologies that are essential for the adoption of electric and hydrogen vehicles. In addition to that, motorsport can help raise awareness of the benefits of electric and hydrogen vehicles, motorsport event attract large audiences and that can be used in order to promote electric and hydrogen vehicles at these events. By doing that the industry can help change public perceptions of these technologies. 


Research
Current Legislation of the UK includes the Ultra-Low Emission Zone (ULEZ) in London that means that vehicles need to meet very strict emissions standards in order for them to enter the North and South Circular roads (Matters, n.d.). Furthermore, the clean air zones (CAZ) are also being introduced in various cities with the aim of reducing air pollution (Government Digital Service, 2020). The UK government has also announced plans to ban the sale of new petrol and diesel cars from the year 2030 and forward, but hybrid vehicles are excluded from this law until the year 2035. Additionally, the government has introduced tax incentives for electric vehicles, of up to two and a half thousand pounds for the purchase of a new electric vehicle (Electric Vehicle Homecharge Scheme: Guidance for Customers, 2022). In addition, since the Aprill of 2022 the United Kingdom government offers grants to support he wider use of electric vehicles like the EV charge point grant. Which provides funding up to 75% towards the cost of installing electric vehicles smart charge points at properties across the UK (Vehicles, 2022).
Future Legislation:
The UK government is planning to introduce various new measures in order to encourage the use of electric vehicles with the installation of new charging points, at the same time investing in the development in new infrastructure and battery technology.
Going forward, the current and future legislation has a big impact in the UK fleet and transport network. A significant investment will be required in order for the transition to electric vehicles, also for the charging infrastructure and the upgrade to the power grid in order to be able to support the high demand for electricity. This means that the government will need to work with big automotive and energy companies. But not only will the demand for electricity increase but also the demand for the materials to make the electric vehicles like lithium batteries and cobalt, resulting in the development of new supply chains and making sure that this supply chains are renewable (Thomas, 2022).

Technology and innovation:
 Furthermore, the automobile industry is researching and developing different range of technologies and innovations in order to help achieve sustainable and environmental targets.
· Improvements and development in battery technology are essential in order to allow for more efficient and higher capacity batteries, which is one of the weakens of the electric vehicles (Alamgir & Sastry, 2008)
· Using and developing lightweight material in order to reduce the weight of vehicles making them more fuel efficient. Some of these material are aluminium, carbon fibre and composites. 
· Energy recover systems, also known as regenerative breaking systems that are able to capture and store energy that is generated during breaking. This technology is cable of reducing energy consumptions at a remarkable amount especially in urban driving conditions.
· Hydrogen fuel cells are another alternative for the internal combustion engines. Same as electric they generate electricity but by combining hydrogen and oxygen, while only producing water as a result, on the other hand the infrastructure for hydrogen fuel cells is not yet fully and widely available as much as electric vehicles.
· The ability for autonomous vehicles to communicate with other vehicles on the road, in order to reduce traffic congestion resulting in reducing emissions that come from idling and stop and go driving (Igliński & Babiak, 2017)
At the same time, new research and development in the area of infrastructure is important for the automobile industry to help achieve the environmental targets.
· Since 2010 when the government set up the grant scheme of Plugged-in places (PIP), the Automakers in the UK are investing heavily in electric vehicle charging infrastructure in order to support the continuously growing in demand of electric vehicles. In addition, the government has provided funding to authorities and private companies in order to help them install charging points for electric vehicles (Chen et al., 2020)
· The same measures has been followed for hydrogen fuelling infrastructure, although the network of hydrogen fuelling in the UK is still growing, the UK government has started launching some initiative including the Fuel Cell Electric Vehicle Roadmap and the Hydrogen for Transport Program, in order to inspire and help the development of hydrogen fuelling infrastructure (Chen et al., 2020)
· The UK is investing in smart grid technology, to be able to control the flow of electricity in and out of the electric vehicles. Some schemes have been started up by the government in order to support and help, including the Smart Systems, Future energy scenarios and the Flexibility plan (Balta-Ozkan et al., 2014).
· One of the most important investments the UK is making is the investment in the use of sustainable materials for infrastructure, like recycling asphalt for the sake of reducing the environmental impact of road construction (Zheng et al., 2022)




Methodology
Potential options for the UK government to replace petrol and diesel vehicles are electric vehicles and hydrogen vehicles alongside with hydrogen fuel cell vehicles. Each technology has its own weakness and strengths but the best solution will be deepening on a few factors like cost environmental impact and infrastructure.
Electric vehicles (EVs) have been in the UK market for a few years so is not something new. The EVs are seen as a key part in the transition to the new low-carbon transport system, as the UK government has set a target for ban the sale of petro land diesel cars by the year 2030 (Raugei et al., 2018). At the tailpipe EVs don’t produce any emissions which can reduce significantly local air quality and greenhouse gas emissions if it is being powered by a renewable energy. One of the difficulties that EVs are facing is that there are not enough charging points for the number of the Electrics vehicles that are being sold, so the need for additional investment in charging infrastructure is one of the weakness of EVs (Berkeley et al., 2018).
Hydrogen vehicles, including both hydrogen fuel cell vehicles (FCVs) and hydrogen combustion engines vehicles are also a big part of the road to the low-carbon emission transport system. Hydrogen vehicles produce zero emissions at tailpipe and have the possibility of being powered by renewable energy sources, at the same time hydrogen vehicles have that advantages to electric vehicles of being able to travel longer distances and refuel much more quickly than EVs. However, like the EVs, hydrogen refuelling infrastructure needs desperately investment in order not to end up exactly like the EVs of not having enough supply for the demand, especially before hydrogen vehicles can become more widely used (Al-Mufachi & Shah, 2022)
Hydrogen fuel cell vehicles (FCVs) is a type of hydrogen vehicles that uses fuel cells in order to convert hydrogen into electricity to power the motor of the vehicle. FCVs produces zero emissions at the tailpipe like other electric vehicles, and have the potential to be powered by renewable energy sources, and can travel longer distances than the EVs at the same time the refuelling time is similar to that of a normal diesel or petrol vehicles (Jovanovic et al., 2011). On the other hand, there is a high cost behind all this production of FCVs and the limited availability of hydrogen refuelling stations is a big fence to overcome at the time being.
In conclusion hydrogen and electric powertrains offer advantages in emissions, performance and energy efficiency but each one of them have its own characteristic.
Electric powertrains use an electric motor to power the wheels and rely on the battery to supply the electricity to motor. When it comes to emissions, EVs produce zero tailpipe emissions, however the emissions associated with EVs are the ones that charge the battery. If the electricity is generated from renewable sources like solar panels or wind turbines then the emissions are 100% zero, but if the electricity is being generated from fossil fuels, then the emission for EVs will be higher than anticipated. When it comes to energy efficiency electric powertrains are very highly efficient with energy conversion of above 90%. That means that almost all the energy that is being supplied to the electric motor is being converted into movement instead of being lost as heat, EVs also offer amazing performance alongside with instant torque (Hardman et al., 2015).
On the other hand, Hydrogen powertrains like FCVs, use fuel cell to generate electricity from hydrogen gas, the electricity is then used to power an electric motor. Hydrogen powertrains produce zero tailpipe emissions, because the only by-product of the fuel cell reaction is water. However, if the hydrogen has been harvested using fossil fuels then it adds a lot to the greenhouse gases which produces a lot of CO2 as a by-product which is then release into the atmosphere. But if the hydrogen is generated using renewable sources like electrolysis or biomass gasification which doesn’t produces CO2 then it makes it 100% clean.
When it comes to energy efficiency, hydrogen powertrains are less efficient that electric powertrain, at around 60-70% is the energy conversion rate of hydrogen fuel cell. But they still offer good performance and smooth accelerations, at the same time it has some advantages like longer driving ranges and faster refuelling than electric vehicles.
 
The UK government has been encouraging the development of energy recovery systems in vehicles in order to help reduce carbon emissions, below is some of the energy recovery systems that are being promoted:
· Regenerative braking, this system captures the kinetic energy generated during breaking and turns it into electrical energy where it can be used and stored in the vehicles battery, that energy can be used to power the vehicles electrical system making the car more fuel efficient (Xu et al., 2011).
· Start and stop systems. These systems switch off the engine when the vehicle comes to a full stop and the engine starts again when the driver releases the brake or the clutch depends if the vehicle is manual or not. This help to reduce fuel consumption especially in urban driving conditions (Molari et al., 2022).
· Lastly, thermal energy recovery, waste heat recovery systems capture waste heat from the engine and use it in order to regenerate electricity or improve the engines efficiency(Royale & Simic, 2015).



The motorsport industry can help to encourage consumer engagement for a better environment, by promoting sustainable practices, engaging fans and investing in sustainable innovation, and showing leadership in environmental sustainability. One way of doing that is by engaging fans, by promoting environmental initiatives through event and marketing channels. Helping educating the fans on the environmental benefits and encouraging them to adopt more environmental friendly lifestyles. Another way of motorsport. At the same time, the motorsport industry can include participating in environmental campaigns, like sponsoring environmental initiative with organizations that advertise a greener environment (Dingle, 2009).

Conclusion 
Finally, the UK government should follow in the direction of investing in Renewable energy and infrastructure, such as solar and wind power to support the growing demand for electric and hydrogen fuel cell vehicles. By doing that the government ensures that the electricity that is used to power these vehicles is generated from clean sources. As seen from the statements above in this report the UK government has been trying for several years to prepare the people, cities and the vehicles for the ban of petrol and diesel in 2030. Considering in investing in charging infrastructure for electric vehicles, in order to provide a network of electric and hydrogen refuelling station so the supply is not less than the demand. When it comes to educating the people, motorsport can a play a big role of the masses will follow. By that we mean that people will most likely follow what the motorsport advertise, so it can be used to inform the people of how important going to zero carbon emissions is for our current population and for the future population.
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