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1.0 [bookmark: _Toc161335512]Introduction

MotoGP, the pinnacle of motorcycle racing, is a popular and globally celebrated sport. However, its rapid growth and technological advancements raise concerns about the environmental impact it has. This report will aim to examine the sustainability of MotoGP, focusing on its environmental footprint, current sustainable practices, legislations in place, technological challenges faced, and propose strategies for its future development. By analysing these key aspects, we aim to provide insights into how MotoGP can balance its high-performance nature with responsible environmental practices, ensuring a sustainable future for the sport. With MotoGP's commitment to transition to 100% non-fossil fuels by 2027 and implement sustainable practices, this analysis aims to highlight the sport's progress towards environmental responsibility. By examining MotoGP's efforts in comparison to other motorsports and industries, we propose a comprehensive strategy for MotoGP to achieve a balance between high-performance competition and sustainable development. Through this report, we seek to provide a better understanding of MotoGP's sustainability journey, emphasizing the importance of innovative solutions and collaborative efforts in securing a greener future for the sport. 












[bookmark: _Toc161335513]2.0 Literature Review

[bookmark: _Toc161335514]2.1 MotoGP.com 

The MotoGP website provides a comprehensive look into their sustainability initiatives, highlighting the sport's efforts towards becoming more eco-friendly. Positive aspects include setting clear targets for the use of non-fossil origin fuels with a goal to transition to 100% non-fossil fuels by 2027, showcasing their commitment to reducing carbon emissions. Additionally, programs like KiSS (Keep it Shiny and Sustainable) underscore a decade-long commitment to sustainability in motorsport, emphasizing waste reduction and sustainable materials usage (MotoGP, 2020)​​​​​​.
However, a potential drawback of sourcing information directly from the MotoGP website is the inherent bias that may come from self-reporting. While the initiatives are commendable, the data and accomplishments presented are from the perspective of the organization itself, possibly painting a more favourable picture of their sustainability efforts.
[bookmark: _Toc161335515]	2.2 MotoGP articles by David Emmett

The two articles by David Emmet used in this report highlight MotoGP's ambitious plans to transition to 100% non-fossil fuels by 2027. The initiative, beginning with a 40% non-fossil fuel requirement by 2024, aims to mitigate climate change impacts while maintaining the sport's competitive and entertaining nature. Challenges include adapting to the different combustion properties of alternative fuels and ensuring the sustainability of fuel production methods.
 However, the details on the implementation and impact assessment of these initiatives are not fully explored in the articles, leaving room for further investigation into the feasibility and potential environmental benefits of MotoGP's sustainability strategies.

[bookmark: _Toc161335516]3.0 Environmental Impacts of Moto GP
[bookmark: _Toc161335517]	3.1 Carbon footprint and Pollution

It is common knowledge that a huge portion of the world’s pollution is caused by burning fossil fuels, and with a sport orientated around Internal Combustion Engines, we naturally expect to MotoGP to be a big contributor to overall world pollution and more localised pollution. It is important to note however, that often the main pollution producers in this sector are not the racing bikes themselves. For the MotoGP in 2022, it was claimed by Dorna that competing motorbikes had only contributed to 163 tonnes of CO2 equivalent, 0.16% of the championship’s total emissions, while overall covering all championship classes the emissions were recorded to be 101,079 tonnes of CO2, (J. Dyson, 2023). The largest contributors to the championships carbon footprint in 2022 were recorded to be the shipping of materials by various methods (31.82% of total emissions), and the employee transportation (31.45% of total emissions). Dorna claimed that each of these two contributors produced around 32,000 tonnes of CO2. 
Considering a similar sport, Formula 1, we can see similar trends in carbon footprint to MotoGP just on a different scale. Madeline Coleman (2023), in their article on F1 sustainability, stated the total F1 carbon emissions in 2019 were over 256,000 tonnes of CO2… double that of MotoGP! Similarly to MotoGP, the cars themselves only accounted for 0.7% (a tiny proportion of the total emissions) and the main contributor was travel and transport. From this we can assume that the way forward in carbon footprint reduction for MotoGP would be in the ‘greenification’ of the travel and logistics side of the sport. This would include both team logistics and public transport. 



[bookmark: _Toc161335518]		3.1.1 MotoGP Team Travel Pollution

As we have discussed, the emissions from team travel between racetracks over the course of the racing calendar are substantial. Below in figure 3.1.1.0 we can view the direct flight route between tracks, starting at Qatar (1) and ending in Valencia (22). The approximate total flight distance using this route is 91300 km (Google Earth 2024). From information provided by the UK Government (2023) we can calculate an estimate for the total travel emissions produced by a single team (assuming 1 full plane) over the course of the year. Table 1 displays the estimated CO2 emissions calculated using the data we acquired. When we take this number and multiply it by the number of teams competing, and include the flights home, the number rises dramatically to the severe quantities claimed by Dorna. The path shown (fig.3.1.1.0) has been devised with a number of considerations in mind, such as the local weather climate and the optimum time of year for the optimum racing conditions in that location. However, it is still evident that there is room for optimisation in terms of sustainability by reducing the overall flight miles.
Table 1 – Estimated CO2 emissions from travel of 1 MotoGP team across 
	gCO2e per km 
	Total dist. km
	Total emissions, kgCO2e

	246
	91300
	22459.8
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Figure 3.1.1.0 – 2024 MotoGP racing calendar flight route (Google Earth, 2024)

[bookmark: _Toc161335519]3.2 Waste Generation 

MotoGP is a worldwide attraction that draws thousands of spectators every race in countries across the world, and as with any major spectator event there is always a large quantity of waste/garbage as a result. In 2021 at the Algarve GP, Dorna (2021)  reported that 18820 kg of waste was managed during the event. This number will most likely not be the total waste produced by the event however as it is unlikely that 100% of the events waste was managed, with this it should also be noted that this was during the Covid-19 pandemic it is likely the more recent races produce far more waste. To get an idea of the total waste across all MotoGP rounds in a year we can estimate using spectator numbers per round from previous years. Peter McLaren (2023) in an article on MotoGP attendance in 2023 gives figures relating to spectators per day for every round of the year, from this the average spectator count is calculated to be around 76500 spectators each round. Considering Algarve had around average spectators in 2023, the 18000kg of waste managed in 2021 can be labelled to all 18 rounds as a base value giving the total estimate: 324000kg of waste managed over the 2023 season. As before mentioned, it is expected that the total waste generated would be greater than this. Away from the spectator side of waste management in MotoGP, officials have put in place changes to reduce waste on the racing side such as reducing the number of tyres produced for each race, with the aim of preventing 1500 tyres from going unused, (Finnegan Driscoll, 2022). 








[bookmark: _Toc161335520]3.3 Resource Depletion 

It is common knowledge that the racing industry is a highly wasteful sector where vehicle parts and components are discarded/replaced after only brief use, to ensure that the racing machine is always operating at peak efficiency. The Repsol Honda MotoGP team give information about their routinely checked and replaced parts on their page; (Box Repsol, 2023). Tyres as mentioned before are a highly wasteful component as they can be changed 1 or sometimes 2 times a session, on a similar level to this the chain and sprocket of a MotoGP bike will usually be replaced once every weekend, or more if crashes occur. Another important factor to consider noted by Box Repsol, is the waste oil from the motorcycles that is replaced twice a weekend by Repsol Honda. When we include the rest of the MotoGP paddock this results in hundreds of litres of waste oil in a season. Even knowing this information, the environmental impact of the resource depletion is very minor when compared to the carbon footprint of transporting these resources between racetracks across the world.



[bookmark: _Toc161335521]4.0 Sustainable Practices and Legislation 
[bookmark: _Toc161335522]	4.1 Sustainable Fuelling 

With modern day concerns about the environmental effects that big industries are having on the world, it has become a major talking point on what rules can be put in place to move towards a carbon neutral goal. In an article by David Emmett (2023) about a recent interview with Corrado Cecchinelli (2023), the Director of Technology at MotoGP, the ongoing discussions highlighted proposals focused on safety, cost reduction, and sustainability measures. An agreement was unanimously reached by Dorna, FIM, and the MSMA, outlining a significant legislative change. Commencing in 2024, there is a mandate for MotoGP bikes to exclusively use fuel derived from non-fossil sources, gradually escalating to 100% non-fossil fuels by 2027. This shift toward carbon-neutral fuel is aimed at promoting sustainable practices, particularly through the utilization of non-fossil carbon sources. Mobil 1, the technical partner for KTM, is actively contributing to this sustainable transition by crafting synthetic fuels at the molecular level, emphasizing the use of non-fossil carbon sources. This legislative and industry-wide commitment to sustainable fuels showcases a noteworthy development in addressing the environmental impact of MotoGP and shows potential for implementation in all sectors of motorsport. 
In similar sectors, for instance, Formula 1 has set ambitious goals to achieve net zero carbon by 2030, utilizing 100% sustainable fuels, while Formula E focuses on electric racing with highly efficient electric motors (Global Sustainable Sport, 2023). In an article focused on the switch to 100% non-fossil fuels in MotoGP one issue with the current legislation arises from the information sourced from Dorna. While the FIM and Dorna stated that fuels must be sourced using methods that don’t release carbon, they process in which companies go about this has been left completely to the producers. An issue that may arise from this is the way in which the energy sources are gathered, since if a company decides it is cheaper to transport these sources from overseas, the efforts to improve MotoGP’s sustainability would be negated by the CO2 production from naval/aerial transport (David Emmett, 2021).


[bookmark: _Toc161335523]5.0 Sustainability and Technological Challenges

[bookmark: _Toc161335524]	5.1 Alternative Energy Source Issues

When evaluating alternative energy sources to use in powering the MotoGP machines there are many challenges and barriers to consider. Primarily the current power units employed by the many teams competing poses several restrictions on potential changes to improve sustainability. Currently in MotoGP, all competing motorbikes use 4-cylinder 4stroke 1000cc engines which over the last few decades, have proved to offer the best combination of performance, operation regularity, and weight advantages. This information is supported by a study that compared different cylinder engines and found the 4-cylinder to be the best overall, (E. Mattarelli, 2006). For an alternative energy source to be selected to replace the current fuel it must meet many requirements, primarily the fuel must be able to function with the same or better performance with use in a 4-cylinder 4 stroke engine. This rules out alternative fuels such as hydrogen as despite its more sustainable properties, the cost involved in switching every MotoGP bike to use a hydrogen fuel cell would be immense. The social and political issues with switching the power unit on a MotoGP bike are highlighted in an article by Ollie Barstow (2023), where they suggest that a mandatory switch of road going motorcycles from ICE to Electric would significantly impact the market since most motorcyclists prefer ICE. This same logic can be applied to the MotoGP audience, therefore ruling out such significant changes to the sport.

The implementation of Kinetic Energy Recovery Systems (KERS) in MotoGP is challenged by the constraints unique to motorcycle racing, where adding any unnecessary weight or complexity is highly disadvantageous. The two primary methods for storing energy in KERS are batteries and flywheels. However, MotoGP bikes, known for their lightweight and high-performance design, do not incorporate batteries, precluding the use of electrical KERS that stores energy chemically. This absence of batteries eliminates a common method for storing kinetic energy, leaving mechanical storage, such as flywheels, as an alternative. Nevertheless, flywheels pose a significant challenge due to the substantial weight increase and the gyroscopic effect they would introduce, which could adversely affect the motorcycles handling and agility, critical factors in the highly competitive environment of MotoGP racing. Given these considerations, despite the potential benefits of energy recovery systems, the specific conditions and requirements of MotoGP make the integration of conventional KERS technologies unsuitable (Jaslok Pandey, 2020). 
[bookmark: _Toc161335525]5.2 Fuel Development Challenges
The transition to 100% non-fossil fuels in MotoGP involves exploring both biofuels and synthetic eFuels, each with its challenges. Biofuels must avoid using food sources under FIM and Dorna legislation, while eFuels require a significant amount of energy for production, ideally from renewable sources to be truly carbon neutral. The reason behind the legislation requiring that the production of Biofuels be from sources other than food, which adds more cost and complexity to the process, is one of ethical nature. D.Pimentel and alumni (2009) provide a critical perspective on the use of food crops for biofuel production, emphasizing the environmental and economic costs. Their analysis points out that using food crops such as corn for ethanol raises significant nutritional and ethical concerns, particularly when nearly 60% of the global population is malnourished and in need of grains and other basic foods. 

[bookmark: _Toc161335526]5.3 Political Challenges

As we have discussed, the current solution to sustainability in MotoGP is to transition to 100% non-fossil fuels by 2027 which has been put in place as a result of global political pressure regarding climate change and sustainability. Madeleine Orr and Yuhei Inoue's (2019) study on the climate vulnerability of sports organizations emphasizes the critical need for adaptation and mitigation in response to climate change, highlighting how sectors like MotoGP are increasingly pressured to conform to sustainability goals. This shift towards non-fossil fuels by 2027 is less about MotoGP's altruism and more about succumbing to the global political and societal pressures demanding urgent action on climate change and sustainability. The study suggests that the move is a strategic response to external demands for environmental stewardship, reflecting a broader trend where political and social pressures are compelling sports organizations to adopt more eco-friendly practices.
[bookmark: _Toc161335527]6.0 Future Outlook of MotoGP 

[bookmark: _Toc161335528]	6.1  Future of Sustainability in MotoGP

The future sustainability outlook for MotoGP is influenced by global political pressures for environmental action, technological advancements in sustainable fuels, and shifting social norms towards greener practices. As MotoGP commits to 100% non-fossil fuels by 2027, it navigates a landscape shaped by climate policies and the imperative for innovation in biofuels and eFuels compatible with high-performance racing. Overcoming technological challenges, such as adapting 4-cylinder 4-stroke engines to alternative energy sources without sacrificing speed or efficiency, is key. Additionally, cultivating acceptance among fans and stakeholders for sustainability measures is crucial for implementing environmental initiatives successfully.

[bookmark: _Toc161335529]	6.2 Strategies for Future Development
[bookmark: _Toc161335530]		6.2.1 Spectator Travel Pollution
When considering possible solutions and strategies for the future development of sustainability in MotoGP, arguably the most important factor to address is pollution caused by international transport by land, air, or sea. As mentioned in section 3.1, the travel of spectators and team members between racetracks across the world produces huge quantities of CO2. One strategy to mitigate this on the spectator side could be a tax on tickets sold to spectators seeking to visit a race outside of their home country. The aim of this ticket cost increase would be to reduce the number of internationally travelling spectators, however this would be likely to displease the governments as this would diminish the economic gain of hosting a MotoGP event. A study focusing on the MotoGP race event in Indonesia noted the event's success in attracting a large number of spectators and delivering a positive economic impact, particularly in reviving tourism affected by the Covid-19 pandemic (T.Kurniawan and alumni, 2023). Potential social impacts of this solution include the displeasure of spectators that wish to travel over seas to race events, however if tickets were offered at a lower cost to residents of the country hosting the race it would aid in discouraging international travel, reducing the carbon footprint. This strategy would also help feed the local economy, which would be particularly helpful in less developed countries.

[bookmark: _Toc161335531]		6.2.2 Sustainable Racing Calendar

Unlike with spectator travel, the number of team personnel travelling internationally cannot be reduced to meet sustainability standards. However, there is room for improvement in  the organization of the racing calendar. As discussed in section 3.1.1, the MotoGP calendar is organized strategically, building on its strategic organization, MotoGP can further reduce emissions by integrating a more sustainable focus into the racing calendar planning. This could involve optimizing the sequence of races to minimize travel distances and incorporating environmental considerations into the selection of venues. Additionally, increasing the use of local resources at each venue would help reduce the emissions resulting from parts and resource transportation between racetracks.
[bookmark: _Toc161335532]7.0 Conclusion 

To conclude this report, we have learned that MotoGP as a whole cause a considerable amount of pollution when all factors are considered, with travel and transportation of people and resources as the highest polluters. We also found that while MotoGP officials have made rule changes to improve sustainability, this action has not been directed at the biggest causes of emissions. While it is evident that more needs to be done to address the sustainability of the sport, there are clear barriers that must be overcome to reach this goal in a way that suits all stakeholders.
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