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1. [bookmark: _Toc161535524]Introduction

The automotive, motorcycle, and motorsport industries have long been integral components of modern transportation and leisure, fostering economic growth and driving technological innovation. However, in the face of escalating concerns regarding environmental sustainability, there is an urgent need to critically assess and address the environmental impacts associated with these sectors. This report delves into the intricate relationship between sustainability and these industries, examining their environmental footprints, current sustainable practices, technological challenges, and future outlooks.

Recent years have witnessed a heightened awareness of climate change and resource depletion, prompting stakeholders within these industries to reassess their operations and embrace sustainable solutions. From manufacturing processes to vehicle propulsion systems, every facet plays a pivotal role in shaping environmental impact. Thus, understanding and mitigating these impacts are imperative for ensuring a sustainable future.

By scrutinizing specific aspects within these industries, this report aims to provide a comprehensive understanding of the complexities involved and propose viable strategies for sustainable development. Through rigorous research and critical evaluation, it contributes to the ongoing dialogue surrounding sustainability in automotive, motorcycle, and motorsport industries, aiming to facilitate informed decision-making and inspire meaningful change towards a more sustainable future.
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This report will focus on the environmental impact, sustainability practises, technological challenges and the future outlook within the FIA.
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Description automatically generated][bookmark: _Toc161535544]Figure 1 - Total FIA Emissions 2019-2022 (FIA, 2023).
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Description automatically generated]The FIA publish their total emissions across every motorsport series under the FIA banner. The figures are independent verified by Global Climate Initiatives and are reported in accordance with GHG protocol.  The figures are not only calculated from the events held under the FIA, but also emissions from every FIA site, as well as emissions from suppliers that are financed by the FIA. [bookmark: _Toc161535545]Figure 2 - FIA GHG Emissions Breakdown (FIA, 2023).


The following direct quote from the FIA sustainability report (FIA, 2023) lists every contributing factor to the emission figures; “items calculated for the FIA are the following: energy-related emissions Scope 3, purchased goods and services, capital goods, waste, upstream transportation and distribution, business travels, and employee commuting”.
In 2022, the organization saw a surge in activities and expanded its staff compared to the previous three years. Despite this growth, greenhouse gas (GHG) emissions nearly matched those of 2019, showing only a 0.7% increase. Notably, the average carbon footprint per employee dropped by 16% from the baseline year of 2019, despite a 20% increase in staff numbers. This positive trend was further reinforced by the implementation of an extended remote work policy in 2023, aimed at reducing staff commuting emissions. The drastic decrease of emissions in the 2020/21 seasons are as a result of the Covid-19 pandemic, which drastically reduced the number of events and number of staff and suppliers travelling to events as a result. 
The organisation’s most scrutinised series is Formula 1, which sets the benchmark for the motorsport and automotive industries in technological advances, and therefore has the most data available to the public. Formula 1 reported that it produced 256,000 tonnes of CO2 emissions in 2019, which accounts for the majority of emissions produced by FIA series (Barretto, L, 2022).

[bookmark: _Toc161535526]Carbon Offsetting 

Carbon offsetting is a practice aimed at compensating for carbon dioxide (CO2) emissions produced in one location by reducing emissions or removing an equivalent amount of CO2 elsewhere. This can involve investing in projects that reduce greenhouse gas emissions, such as renewable energy or reforestation initiatives, to counterbalance the emissions produced from activities like transportation, energy production, or industrial processes. The idea is to achieve a net-zero carbon footprint by balancing emissions with equivalent reductions or removals elsewhere, thus mitigating the overall impact of human activities on the environment and climate change. A detailed example of carbon offsetting is the report ‘‘Fixing’ the climate crisis: capital, states, and carbon offsetting in India’ (Bryant, G., Dabhi, S., & Böhm, S. 2015). 

[bookmark: _Toc161535527]FIA Carbon Offsetting Report 
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Description automatically generated with medium confidence][bookmark: _Toc161535546]Figure 3 - FIA Carbon Offsetting Graph (FIA, 2023).

The FIA report states that carbon offsetting remains a secondary objective for the organisation, with the primary objective being reducing their own carbon footprint overall. However, the organisation still aims to achieve becoming carbon neutral as a result of carbon offsetting year by year. 
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Description automatically generated with medium confidence]
[bookmark: _Toc161535547]Figure 4 - FIA & South Pole Partnership (FIA, 2023).
In 2021, the FIA undertook measures to offset 6,200 t CO2, neutralizing the FIA’s 2020 carbon footprint and achieving carbon neutrality for the year. By the following year, the organization successfully offset 6,800 t CO2 using the same compensation initiatives managed by South Pole. The remaining carbon emissions were compensated by the IOC through a selection of ICROA-compliant GHG projects, which were allocated to the organization as part of the IOC Carbon Action Awards program. As preparations for 2023 began, the organization had already secured 7,100 t CO2 equivalents to offset the 2022 footprint, with continued investment in South Pole's project portfolio and the acquisition of additional high-quality certified projects ensuring full compensation for their carbon footprint.

[bookmark: _Toc161535528]Is Carbon Offsetting a Solution?

Carbon offsetting, though praised for methods like tree planting and renewable energy projects, fails to effectively reduce carbon emissions, according to Greenpeace (Ghussain, A. 2020). It's seen as a distraction from directly cutting emissions and raises concerns about social and environmental impacts, especially in less powerful countries. Greenpeace urges a reassessment of carbon offsetting's role in combating climate change, emphasizing the need for prioritizing genuine emission reductions over these compensatory measures.
Green Peace’s view is that carbon offsetting is an excuse for big corporations, institutions, businesses and governments to produce as much carbon as they need as long as they ‘offset’ their carbon emissions through activities such as planting trees. The truth is likely somewhere in the middle of the debate; the activities organised by organisations such as South Pole in isolation are beneficial to the environment, however it should not be seen as a replacement for reducing carbon emissions.

[bookmark: _Toc161535529]Motorsport vs Other Industries 

[bookmark: _Toc161535530]Motorsport vs Automotive  

In order to put the emissions caused by the motorsport industry globally into perspective, the figures need to be compared to other industries. 
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Description automatically generated]Figure 5 shows the global emissions of passenger vehicles between 2000 and 2020, from the website Statista (Tiseo, I. 2023). It shows a rise of one billion tons of CO2 emissions between 2000 and 2019, which is the last representative year due to Covid-19.[bookmark: _Toc161535548]Figure 5 - Global Passenger Vehicle Emissions (Tiseo, I. 2023).

The chart shows that in 2019, 3.2 billion tons of CO2 emissions were caused by passenger vehicles, compared to 256,000 tons of CO2 reported by Formula 1, which is the highest contributor to global motorsport emissions. The FIA figure is 0.008% of global passenger vehicle emissions. However, the passenger vehicle figure only accounts for emissions at the tailpipe, and not for manufacturing and transportation of components as an example. 

[bookmark: _Toc161535531]Motorsport vs Energy Industry 
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Figure 6 shows the global emissions from the energy industry according to the IEA (IEA, 2022). Just like the automotive industry, the emissions have risen through the years. In 2021, the energy industry produced 36.3 billion tons of CO2 emissions globally. Formula 1’s 2019 figure of 256,000 tons is 0.000705% of the energy industries global figure. 
The numbers show that the global impact of the motorsport industries emissions is dwarfed by other worldwide industries, such as automotive and energy industries. This raises the question: do the emissions from motorsport hold justification given its role primarily as entertainment rather than a daily necessity? Opinions on this matter vary depending on a person’s interest in the entertainment of motorsport. However it is also important to consider that high end motorsport series are frequently the driving force behind technological advances in sustainable technologies that later get mass produced for the latest road cars in the automotive industry. 

[bookmark: _Toc161535532]Sustainable Practices & Legislations 

[bookmark: _Toc161535533]ISO 14001:2015

In December 2021, the FIA became certified in line with ISO 14001:2015 standards (FIA, 2023). The FIA’s report quotes “this framework helps us set objectives and define concrete action plans, thus improving our internal processes to better manage and reduce the environmental impact resulting from our activities”.
ISO 14001 is an Environmental Management Standard (Citation ISO Certification, 2024) aiming to reduce environmental impact through identifying, managing, and monitoring processes. It helps businesses cut costs, comply with regulations, and enhance their environmental reputation. With over 420,000 certificates globally, it's widely recognized. ISO 14001 certification brings benefits like cost savings, efficiency improvements, and legal compliance. It requires commitment from management, resource allocation, and continual improvement. Certification involves analysing current practices, making necessary changes, and undergoing audits. ISO's Atlas platform facilitates certification and ongoing compliance, offering tools for real-time management system control.

[bookmark: _Toc161535534]Current & Future Practices

[bookmark: _Toc161535535]Formula 1

The main focus of this report looking at current practices and infrastructure will look at F1, as this is the worlds leading motorsport series, of which it’s technological advancements and practices shape the future of other series and industries. 

Sustainable Fuels 

In 2022, F1 switched to E10 fuel, consisting of 90% fossil fuels and 10% Ethanol (F1, 2021).
Green.org details the benefits of mixing ethanol with gasoline (Jenks, 2024). Adding ethanol to gasoline for use in combustion engines offers environmental benefits by reducing greenhouse gas emissions compared to pure fossil fuels. Ethanol's cleaner combustion results in lower carbon dioxide and other harmful emissions, contributing to mitigating global warming and improving air quality. Additionally, ethanol production utilizes renewable resources, decreasing reliance on finite fossil fuel reserves and promoting sustainability in the transportation sector.
By 2030, Formula 1 aims to run on “drop-in fuel”, which is 100% sustainable. The aim is that the fuel can be used in standard internal combustion engines without any modifications. It will be produced in laboratories using components sourced from carbon capture schemes, municipal waste, or non-food biomass. This fuel is expected to achieve at least a 65% reduction in greenhouse gas emissions compared to fossil-derived petrol. 

Can Sustainable Fuels Be the Answer for Automotive? 

As mentioned previously in the report, Formula 1 leads the way in technological advancement for the automotive industry, so can sustainable “drop-in” fuels solve the automotive industry’s climate issues? Recent Stellantis study in 2023, reported by Fleet News (Seymour, T 2023), suggests that “drop-in” fuels can be the solution, without the need to scrap billions of internal combustion engines. 
Stellantis confirms 24 European engines can use drop-in e-fuels without modifications. E-fuels, from renewable sources, are able to replace petrol/diesel in combustion engines. The EU and Germany allow ICE cars beyond 2035 with CO2-neutral fuels. The UK Department for Transport have dismissed e-fuels due to complexity and emissions similarities, which is the opposing view of the EU and many automotive brands. Stellantis estimates e-fuels could save up to 400 million tons CO2 by 2050. Tests with Aramco show potential for 70% CO2 reduction. Stellantis aims for carbon neutrality by 2038. E-fuels offer immediate CO2 reduction without the need to modify modern ICE engines.

Public Perception 

The public perception generally favors electric vehicles (EVs) as the future of automotive transportation due to their perceived environmental friendliness, lower operational costs, and technological advancements. This perception is reinforced by widespread media coverage, government incentives, and marketing efforts by EV manufacturers. However, there is limited public knowledge and understanding of e-fuels, which offer a promising alternative to traditional fossil fuels by potentially reducing CO2 emissions in existing internal combustion engines (ICEs) and addressing range anxiety associated with EVs. Despite their potential benefits, e-fuels remain relatively unknown to the general public, with less media coverage and marketing compared to EVs. This lack of awareness hinders broader acceptance and adoption of e-fuels as a viable solution for sustainable transportation, highlighting the need for increased education and awareness campaigns to inform the public about their potential role in mitigating climate change.
[image: ]Despite the public perception, do e-fuels have the potential to be a better solution? A technical paper published on SAE Mobilus (Garcia, A. Monsalve-Serrano, J. VillaIta, D. Tripathi, S. 2022) compares EVs against e-fuels through a vehicle’s life cycle. 

[bookmark: _Toc161535550]Figure 7 - LCA Projected Emissions of E-Fuels vs EVs (Garcia, A. Monsalve-Serrano, J. VillaIta, D. Tripathi, S, 2022).
The report provides a comprehensive comparison between EVs and e-fuels as potential solutions for sustainability and environmental concerns in the automotive industry. It highlights that while EVs demonstrate higher energy efficiency and zero tailpipe emissions, their effectiveness is limited by infrastructure constraints and higher emissions associated with electricity production. On the other hand, e-fuels, derived from Carbon Capture Systems (CCS), exhibit negative Well-to-Tank (WTT) emissions and comparable Well-to-Wheel (WTW) and Life Cycle Assessment (LCA) emissions reductions to EVs. This suggests that both EVs and e-fuels offer similar potential for transport decarbonization, emphasizing the importance of considering alternative fueling options like e-fuels alongside EVs to address emissions from the existing internal combustion engine (ICE) fleet. Thus, the report advocates for a nuanced approach, recognizing the value of both EVs and e-fuels in mitigating CO2 emissions and fostering sustainability in the transportation sector.









[bookmark: _Toc161535536]Political & Social Challenges 

[bookmark: _Toc161535537]Protests

In recent years, FIA motorsport events have increasingly become targets of environmental protests, as concerns over carbon emissions and environmental impact have gained prominence on the global stage. Despite their thrilling spectacle and widespread popularity, motorsport competitions such as Formula 1 face mounting scrutiny from environmental activists and advocates for sustainable practices. These protests highlight the growing demand for greener alternatives and more eco-friendly approaches within the high-octane world of motorsport, urging stakeholders to rethink their strategies and embrace sustainable initiatives to mitigate their environmental footprint.

[bookmark: _Toc161535538]2022 British Grand Prix 

[image: ]At the 2022 British Grand Prix, “Just Stop Oil” protestors breached security and entered the track at Silverstone following a crash involving Zhou Guanyu, despite the race still being underway with cars circulating. The protestors were unaware that the race would be red flagged because of Zhou’s crash, planning on storming the track during the most dangerous part of the race. The protest disrupted the event and raised concerns over safety protocols, prompting authorities to swiftly intervene and ensure the security of both drivers and spectators.[bookmark: _Toc161535551]Figure 8 - Just Stop Oil Protestors at the British GP (Dorset Live, 2022).


The Standard newspaper directly after the race reported on the differing opinions within the paddock on the protests (Gorrie, J, 2022). The invasion of the track drew mixed reactions from key figures in Formula 1. Lewis Hamilton defended the protestors, emphasizing the importance of fighting for the planet, while acknowledging concerns over safety. In contrast, Formula One head Stefano Domenicali criticized the protestors' actions as "totally stupid," highlighting the disruption caused to the race. Grand Prix winner Carlos Sainz recognized the right to protest but questioned the choice of venue and the risks involved. Mercedes clarified that Hamilton endorsed the protestors' right to protest but not their method, which compromised safety. The protestors' demands, calling for an immediate halt to new oil and gas projects in the UK, were highlighted on their website. The incident at Silverstone, a venue historically attracting protests, sparked debate over the appropriate platform for environmental activism amidst the backdrop of one of the British summer's sporting highlights.
The Just Stop Oil protesters were sentenced for their involvement on the 31st of March 2023, as reported by the BBC (BBC, 2023). They were convicted of causing a public nuisance, with their actions deemed to risk serious harm. Sentences varied, with three receiving suspended prison terms and three given 12-month community orders. The judge acknowledged their genuine belief in the climate emergency but criticized their assessment of risk.

[bookmark: _Toc161535539]2023 Berlin E-Prix

[image: ]During the second Berlin E-Prix, protestors stormed onto the track at the Tempelhof Airport Street Circuit, causing a brief delay to the start of the Formula E race, as reported by Autosport (Mackley, S 2023). Security quickly intervened, removing the protestors who were subsequently detained by police. Just Stop Oil subsequently claimed responsibility for the protests.[bookmark: _Toc161535552]Figure 9 - Berlin E-Prix Protest (Beil, A, 2023).

However, the Formula E protest to much of the public had a negative effect on the Just Stop Oil group, as they had disrupted an event that achieves net-zero carbon emissions, in the name of sustainability and saving the environment. Formula E is the leading motorsport event in implementing not just the race car technologies, but also developing the processes to create the most environmentally sustainable events in the world.
The Formula E website descries how they achieve net-zero emissions during their events (Formula E, 2022). They achieve net-zero events through a comprehensive approach focused on measurement, reduction, and offsetting of carbon emissions. They measure their carbon footprint using lifecycle assessments and continuously strive to reduce emissions through sustainable practices, such as optimizing transportation, minimizing waste, and promoting local sourcing. Unavoidable emissions are offset through investment in certified projects that benefit host locations and contribute to global CO2 reduction. Additionally, Formula E's Gen3 car is designed with sustainability in mind, incorporating recycled materials and achieving net-zero carbon status, further reinforcing their commitment to environmental stewardship in motorsport.

[bookmark: _Toc161535540]Future Outlook

Looking ahead, it's crucial for the automotive industry to avoid tunnel vision regarding electric vehicle (EV) technology. While EVs have gained significant traction, there's a compelling case for exploring alternative solutions, such as drop-in fuels. In Formula 1, where innovation thrives, plans to introduce drop-in fuels by 2030 highlight their potential efficiency with existing infrastructure.

However, conflicting government stances contribute to a skewed public perception favoring EVs as the sole solution. While some, like the EU and Germany, promote e-fuels, others, such as the UK, prioritize EVs, citing complexity and emissions concerns.

To navigate this landscape, a balanced approach is needed. Integrating drop-in fuels with sustainable practices from Formula E events could offer a promising path forward by the 2030s. This hybrid approach leverages the efficiency of drop-in fuels while embracing the sustainability ethos of EVs, providing a comprehensive and adaptable solution for the future of mobility. It's imperative for stakeholders to remain open-minded, recognizing that a singular focus on EVs may overlook potentially viable alternatives and hinder progress toward a truly sustainable transportation ecosystem.



[bookmark: _Toc161535541]Conclusion 

In conclusion, this report underscores the imperative for the automotive, motorcycle, and motorsport industries to prioritize sustainability in the face of mounting environmental challenges. Through comprehensive analysis and examination of current practices, technological advancements, and societal perceptions, it is evident that a multifaceted approach is essential. While electric vehicles (EVs) have garnered significant attention, the potential of alternative solutions such as drop-in fuels cannot be overlooked. The concerted efforts of stakeholders, including industry leaders, policymakers, and environmental advocates, are paramount in driving meaningful change towards a more sustainable future. By embracing innovation, adopting stringent regulations, and fostering public awareness, these industries can mitigate their environmental footprint while continuing to thrive. It is crucial for all involved parties to collaborate and remain open-minded, recognizing the diversity of solutions needed to address the complex challenges ahead and ensure a truly sustainable transportation ecosystem for generations to come.
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