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1. INTRODUCTION 

This projects aim is to produce a report to deduce why a particular motorsport governing body should encourage alternative methods of propulsion, the project will consider current and future legislation. The aim of this alternative method of propulsion is to improve sustainability and reduce the environmental impact of the sport while maintaining exciting racing.

1.1 Aims and Objectives

· To use technical terminology throughout the report along with using current examples to prove its relevance and validate its improvements. To achieve this:
· Compare a current series with an existing series to show viability. 
· Evaluate these cases from a statistical point of view.

· To produce a report that can be presentable at a board meeting of the chosen motorsport governing body. To achieve this:
· Decide a suitable motorsport governing body to present to.
· Visualise the improvements that can be done.

· To consider legislation and regulations throughout the project to ensure its compliable. To achieve this:
· Research existing regulations/legislation around emissions in motorsport.
· Research regulations on alternative fuels/powertrains.

· To consider how the circuits themselves should be advancing and how the governing body can encourage it. To achieve this:
· Research what is already being done by circuits.
· Suggest improvements that circuits can make to improve infrastructure, health and safety, environmental impact etc.
· How can the governing body encourage it.

· To improve motorsport by positively impacting it from a sustainability and environmental aspect. To achieve this:
· Research how the automotive industry is achieving this and evaluate its plausibility in a motorsport scenario.
· Research alternative fuels/powertrains.






2.  Literature Review

2.1 Chosen Governing Body / Chosen Racing Series

The chosen motorsport governing body is Motorsport UK as they are the largest governing body in the UK, this means setting a good example is paramount and should aim to represent the forefront of sustainability on a national level. Motorsport UK currently have a commitment to aim for “net zero as an organization” (MS-UK, 2022), a sustainability committee meet quarterly to discuss how they can achieve their goals. MS-UK also include ”Motorsport UK to achieve ISO14001 and ISO 20121 accreditation” in their strategy roadmap, this involves a third-party organization assessing the MS-UK’s Environmental Management System.

2.2 Current Sustainable Motorsport

An example of a current motorsport with a significant sustainable drive is the FIA World Endurance Championship, this series currently is offering ‘Excellium 100’ racing fuel to its competitors, the fuel is a created from biomass waste from the wine industry and is a form of bioethanol, this fuel meets the “requirements of the European directive on renewable energies (RED)” (STOBART, 2022)  and will supposedly “reduce CO2 emissions by at least 65%* over its life cycle.” (STOBART, 2022).
Endurance racing like the 24hrs Of Le Mans which is featured in this series are among some of the largest on the calendar, it is also worth noting that the classes of the cars that feature in this series are some of the most advanced racing cars in existence and are often used as a platform to explore new technologies in the industry, for example, the Oreca 07 LMP2 car that can run on biofuels, the Peugeot 9X8 that is fully electric, and the Toyota GR010 that uses a high power hybrid system to improve fuel efficiency and reduce emissions..

2.2.1 Legislation / Regulations

The UK Government are currently aiming to vastly change the scope of the automotive industry in the UK by introducing bans on the sale of “new petrol and diesel cars and vans by 2030, with all new cars and vans being fully zero emission from 2035.” (Grant Shapps MP, 2020), this in turn will have a knock-on impact on motorsport in the United Kingdom as a significant part of motorsport in the UK is based on road-going models especially entry-level sports that encourage people to get involved.

By introducing these bans the UK plans to be the first G7 country to achieve this and therefore plan to set an example for how a sustainable and environmentally friendly country should be run. According to the UK government, high-performance vehicle manufacturers state that even by 2030 the Zero Emission Vehicles they can produce “will not be able to produce the same level of performance” (UKGovernment, 2020), the UK Government recognize that this sector of the market provides innovation and is valuable to the industry. However, the UK government went on to further state that ”for new cars and vans sold from 2035 onwards, our view is that low carbon fuels cannot be used as part of meeting the zero emissions from the tailpipe requirement. While they provide significant emissions savings, these savings can vary between different fuels. Overall use, particularly in the case of biofuels, is limited by the availability of genuinely sustainable biomass.” (UKGovernment, 2020). This means that without a significant development in this area and a fuel developed in a sustainable way, bio-fuel may not be a possible remedy to the ever growing emissions regulations. The UK Government still support and are funding hydrogen infrastructure according to demand, however the UK Government believe that currently going the BEV route is the best direction to achieve their end goal of net zero emissions. 
2.3 Automotive Industry and Energy Carriers

The automotive industry in its entirety has many different projects aimed at improving fuel efficiency and reducing emissions, one such program is run by Porsche AG, a staple sports car brand with a significant motorsports heritage. Porsche’s plan to reduce the carbon footprint of ICE engines features a synthetic fuel that is produced using renewable energy, this fuel can “reduce fossil CO₂ emissions in combustion engines by up to 90 per cent.” (Steiner, 2021) and also aims to be fully carbon neutral by 2030. This fuel is created using a CO2 capture system and electrolysis using renewable energy, the CO2 product and hydrogen are combined to produce the ‘e-fuel’ which is a form of synthetic methanol, this fuel can also supposedly be used in existing ICE engines with minor modifications.

Another solution similar to this is produced by Zero Petroleum, their ‘Zero® Syn95™ ’ uses a comparable hydrogen and carbon capture method to produce a replacement hydrocarbon fuel for any gasoline powered ICEV, the project was co-founded by former F1 engineer Paddy Lowe and is backed by investors such as Damon Hill, fuel such as this one or Porsche’s e-fuel could provide a sustainable future for motorsport and also eventually the general public, however, currently Porsche’s fuel is not available and only a pre-order of the Zero® Syn95™ is available currently albeit at an expense of £50,000. 

Another automotive company focusing on renewable fuels for transport is Toyota, Toyota have been developing hydrogen technology for Fuel Cell Electric Vehicles since 1992 and are committed to hydrogen powered future. They currently have a car available to the public called the Mirai which has a 400-mile range and zero tailpipe emissions, the success of hydrogen largely depends on how the hydrogen is sourced and whether it is renewable or not. A recent study comparing a Toyota Mirai (HFCEV) and a Mazda 3 (ICEV) under EPA testing conditions showed that the HFCEV uses “5%–33% less WTW fossil energy and has 15%–45% lower WTW greenhouse gas emissions compared to a gasoline conventional ICEV” and Well-To-Wheel emissions are “sensitive to the source of electricity used for hydrogen compression or liquefaction.” (ArgonneNationalLaboratory, 2020).

The most popular alternative energy carrier in the UK is by far the Battery Electric Vehicle, with “an estimated 660,000 electric cars on the road in the UK” (Powell, 2023), this now means that EVs are now second to petrol in the UK car market currently and are only going to rise as time goes on due to aforementioned regulations, incentives for EVs, disincentives for ICE such as increasing fuel duty tax and vehicle tax .

Another innovation in the motoring world is Energy Recovery Systems, these systems recycle the otherwise wasted braking energy into energy that can be used to accelerate the car. The kinetic variation of such a system (KERS) is now widely used in high end motorsport series’ such as Formula One, World Endurance Championship, and Super GT to name a few. A although these systems vary in terms of technology, they all follow the same principle of recovering braking energy for use accelerating out of corners, “Using this stored energy to reaccelerate the vehicle in place of energy from the engine reduces engine fuel consumption and CO2 emissions.” (E-E-M-S, 2016), these systems often also have the benefit of being cheaper and lighter than the equivalent battery-hybrid system. 

The automotive and motorsport industries are closely related in terms of innovation, for both industries the engineers are constantly pushing the boundaries and developing new technologies whether that be to improve performance or efficiency, endurance racing proves to be a great example of this as performance is not the only priority, efficiency and fuel economy can also decide race wins.
2.4 Circuit Sustainability

Currently across the UK racing circuits are aiming to reduce their environmental impact and improve sustainability, circuit are using various methods to achieve this.

As Silverstone circuit is the “home of motorsport” (Pringle, 2022) in the UK it is paramount that they lead the way when it comes to achieving sustainability targets. Currently they have 5000 m^2 of solar panels and plan to be powered entirely by renewable energy by summer 2023. The track also uses biofuel generators and are in the process of acquiring some low-emission maintenance vehicles. 

Other large tracks in the UK such as Donington, Brands Hatch and Thruxton etc. are not as advanced as Silverstone when it comes to sustainability as they receive significantly less funding due to them not produce returns, MSV group have initiated a drive into sustainability but have not yet published any date where they aim to be carbon neutral.

3.  Discussions

In the coming years, motorsport will follow the automotive industry in reducing its environmental impact and increasing its sustainability as this is necessary to slow the impact of climate change and improve air quality, the question is now how will the automotive industry achieve this and how the motorsport industry will follow?

3.1  How Future Legislation/Regulation Will Impact Motorsport

To discuss how legislation is going to affect motorsport in the coming years the UK will be used as an example due to their ambitious aims in the automotive industry, on a global scale legislation can vary as some countries may not have invested as much money into finding a solution. This can be due to a lack of interest or lack of financial support, this raises a point that in countries with a significantly higher number of cars but a significantly lower GDP, less people can afford new zero-tailpipe-emission cars, should people really have to pay more just to breathe safe air?. This ‘paywall’ carries across into motorsport, should poorer people be locked out of motorsport because they cannot afford to run a new environmentally friendly car? The answer is no, motorsport should aim to be as accessible as sport as possible and until low emissions are available at a low price then it will not accessible. 

The UK Governments current plan to ban the sale of any fossil fuel powered cars from 2030 will vastly change the scope of motorsport in the UK, from this point any new high-performance vehicles will need to be powered by alternative means, details in previous research show that high-performance vehicle companies “will not be able to produce the same level of performance” (UKGovernment, 2020) using these new technologies, this means that these new cars will not be able to compete with existing fossil-fueled cars. 
Another point is that the UK Government have not detailed how they plan to deal with the 
“ 31.2 million” (Yuraday, 2022) existing fossil fuel cars that make up the vast majority of vehicles on the road, these cars would need to be scrapped and due to contamination from fuel and lubricants some parts would not be recyclable. The environmental pollution from disposing and/or recycling these parts would be massive and the UK Government don’t appear to have considered this.

Due to the 2035 regulation stating ‘zero-tailpipe emissions’ the possibility of using a synthetic fuel is unsure as despite the researched fuels being or soon-to-be carbon neutral, zero tailpipe emissions is still not possible as the CO2 is still being emitted from the exhaust. This means in built up areas air quality will most likely not improve significantly using these fuels.

Every alternative method of propulsion has its own ‘catch’ and to be carbon-neutral on a large scale will require extensive advancements in legislation, infrastructure development, and funding whether it is motorsport or automotive.

Overall, in result of the up-and-coming regulation changes, motorsport in the UK will move toward electrification as the UK are financially supporting this direction the most, innovation and technological advancements from motorsport will transition with this and improving battery, motor, and controller will replace improving engines etc. In a speech made by Rt Hon Sir Lindsay Hoyle MP who is speaker of the house of commons, he believes that “motorsports such as Formula One will help the automotive industry tackle climate change with its contributions to technology” (HoyleMP, 2022), the CEO of MS-UK hopes that “as far as legislation is considered they should take into account the possibilities in front of us” (Chambers, 2022)

3.2  How Sustainable Energy Carriers Can Impact Motorsport

The use of sustainable energy carriers in motorsport will improve the sustainability and reduce the environmental impact of the sport, this in turn will decrease the effects of climate change but more importantly will advance technology and spread awareness to a wider audience, the affect of this means that viewers of motorsport will be more inclined to help decrease the impacts of climate change, due to the number of viewers being much higher than number of cars on the grid this is where the real difference will be made, in numbers.

The electrification approach to improving sustainability in motorsport will provide a simple replacement to current ICE powered vehicles, due to the very nature of electric cars race length may be affected in certain series, for example, in the initial stages of the pioneer of electric motorsport, Formula E, the drivers would have to pit mid-race to swap into a fully charged car. In recent times the cars now complete a race but in other longer series’ such as endurance racing this will be an obstacle, currently a team called EVSR have developed a “system of hot-swap battery changing and is able to swap battery packs and do pit stops in just a couple of minutes.” (EVSR, 2021), a system like this after more development could prove to be a competitive alternative. The cost of systems like this would however be astronomical in comparison to entry-level ICE-based motorsport.

Another potential route could be the introduction of hydrogen as a fuel replacement in existing ICE platforms, Toyota for example have heavily invested into hydrogen and have developed numerous cars that run on hydrogen, one recent example shown on display at Tokyo Auto Salon was the conversion of a Corolla AE86, a fun sports car from the 80s, into a hydrogen powered car using the original engine showing that its possible to convert cars even when they are approximately 40 years old (Weaver, 2023). The impact systems like this could have on motorsport could be huge as provided the hydrogen is produced using renewable energy there are zero emissions, and if, as shown by Toyota it is possible to convert a classic car then existing motorsports from lower end series right up to the top can use this. There is a performance disparity between hydrogen and petrol and conversion kits could be expensive and use space, but it may be a worthy trade-off when saving old technology will reduce waste.

Recently another alternative has arisen, the use of synthetic fuels could be the easiest option for the motorsport industry to convert to. By capturing CO2 and with the use of hydrogen, direct replacement fuels are being developed with zero-net emissions depending on whether energy use is renewable in production. However, these fuels still produce emissions, and this will still cause health problems in high traffic areas, if these fuels cannot continue to be available after upcoming bans there may not be much point in developing them. It is also worth mentioning that these fuels cost a significant amount to produce currently so will struggle to be viable in entry-level series.

3.3  How MS-UK Can Encourage Sustainability 

The national reach of the MS-UK Governing body if used in the correct way could be a powerful tool in ensuring that newer, more sustainable motorsport reaches the masses. 
Currently in the UK, no circuits have achieved carbon neutrality, Silverstone as previously mentioned are aiming to be fully renewable by summer 2023, however, the majority of tracks have little to no plans to be sustainable in the coming years, this is not only a problem for the UK but a problem globally, in a recent study of 96 different racing circuits “64 fall in the bottom tier, indicating a substantial gap between the leaders and the laggards” (Butcher, 2021), as a large motorsport organization with close ties with the UK government, MS-UK can improve funding for smaller tracks by financially supporting the move to a greener future along with more sustainability funding from the UK Government, this funding would not just be for Formula One as it seems to be in previous research.
Once the sufficient measures have taken place the MS-UK could introduce their own specific standards for tracks to meet and complete audits often to ensure that the circuit is taking suitable measures to tackle sustainability head-on.

4. CONCLUSIONS
In conclusion there is currently no clear-cut answer to improving sustainability in motorsport, this is due to a combination of environmental issues, economic issues, and how motorsport plays a role in society.
The motorsport industry in the UK can come a compromise, as legislation against tailpipe emissions near the UK government should invest in synthetic and hydrogen fuel research as these solutions offer a way of increasing sustainability whilst keeping the heart of motorsport, these solutions would also ensure that current ICE vehicles would not be scrapped and wasted which could cause environmental issues. In built up towns and cities where traffic reduces air quality significantly, these bans on tailpipe emissions should continue to go ahead as lives are at stake. I also believe that there is a distinct lack of funding for smaller racing circuits in the UK which in the long term could mean that motorsport dies-off, more funding needs to be allocated for these tracks from the UK government with the assistance of governing bodies like MS-UK. It is also worth noting that the use of Energy-Recovery-Systems can exacerbate the positive progress on sustainability by reducing energy wasted therefore overall using less energy and therefore impacting the environment less.
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