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[bookmark: _Toc172490388]Introduction 
Sustainability is a social, environmental and economical challenge on a global scale. Following the alarming events such as global warming and raising sea levels, the global initiative to tackle these challenges are representative in the Sustainable Development Goals (SDGs) of the United Nations (UN). The UN 2030 Agenda has set 17 SDGs and 169 targets to “demonstrate the scale and ambition of this new universal agenda” (UN, 2023). 
The UN cites sport as “an important enabler of sustainable development” in article 37 of this agenda. (UN, 2023) Therefore, motorsport organisations such as Formula 1 can enable sustainable development with its social reach as well as its technological innovation. However, due to its nature of competitive racing, history of large engines and emissions in the pursuit of excellence, a critical analysis of the impact of this organisation to the global challenges must be evaluated.
This evaluation will cover the sustainable practices and legislation the organisation follows, the UN Agenda for example, and its own legislative targets. These targets are identified under the FIA 2030 ‘Net Zero’ status and current 2021 Carbon Neutrality laws. Clearly presenting a motive to reduce carbon footprint as an organisation and reduce resource depletion.(FIA, 2019)


[bookmark: _Toc172490389]Environmental Impact
To understand the environmental impact of the Formula 1 industry, this study used the Motorsport Regulators FIA, multiple world championship winning team Mercedes Petronus and leading British Formula 1 team McLaren. While each offer varying data from their own sustainability reports, there are similarities than cam be found as well as different sustainability practices to achieve the goals set by the FIA and UN 2030 agenda.
[bookmark: _Toc172490390]Fédération Internationale de l'Automobile (FIA)
An understanding of the current environmental impact of Formula 1 can be made by reading the 2023 FIA Environmental Report. 
[image: A graph with numbers and a green line

Description automatically generated]
Figure 1 - Total FIA  tCO2 and per/employee (FIA, 2023)
Figure 1 displays the scope of FIA’s carbon footprint amongst its employees from 2019 (baseline) to 2022 (its most recent published data), this data is representing the total footprint amongst all the FIA sites. While there is a visible increase in carbon footprint from 2020-2022, it must be stated that the COVID-19 pandemic has skewed this data. For this reason, the 2019 figures are the “baseline”. When comparing 2019 to 2022, there is an increase in total carbon footprint 0.7%, however, the company has seen a “20% increase in employees”, contributing to the total footprint. Since this is a significant increase in employees, the carbon footprint/employee is a more representative stat, displaying a 16% decrease. 
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Figure 2 - Breakdown of 2022 Carbon Footprint (FIA, 2023)
Figure 2 above shows a greater breakdown of the 2022 carbon footprint, identifying the influence logistics has on the organisation’s footprint. Clearly if the 2025 FIA target of carbon neutrality is to be obtained this needs to be reduced and/or offset. 
The “other activities” displayed in figure 2 would be easier to reduce in the short term due to the in-house measurements that can be made and the transport activities set to be reduced in the long term. This is supported by the change in footprint distribution between these 3 fields from 2021 to 2022. With “other activities” reducing from 7% distribution to 2.7% distribution. This is a trend that has been consistent since 2019 as shown in Table 1 below.
Table 1 - FIA In-house energy consumption (FIA, 2023)
	
	2019
	2022
	+/- (%)

	Energy (kWh)
	1,115,964
	803,105
	-23%

	Water Consumption (m3)
	1,931
	1,878
	-2%

	Total Emission (t CO2)
	18,910.69
	19,037.43
	+0.006%

	Per Staff Member (t CO2)
	85.96
	72.39
	-15.7%



As well as the reduction energy consumption, FIA has proceeded to reduce its carbon footprint via waste management, (Table 2).

Finally, to achieve the goal of carbon neutrality, FIA are adopting a carbon offset approach in relation to the larger distribution of the organisation’s carbon footprint, business travels (73.5%, Increase of 2.5% from 2021) and Logistics (23.7%, increase of 1.7%).
Table 3 - Carbon Footprint Distribution (t CO2) (FIA, 2023)
	
	2019
	2022
	+/_ (%)

	Travel
	13,426.59
	13,992.51
	+0.04

	Logistics
	4,316.35
	4,511.87
	+0.18

	Other
	1,323.76
	533.05
	-59.7

	Total
	18,910.69
	19,037.43
	+0.006



From table 3 its clear that the FIA’s sustainability practices for “other” activities are effective, however, there is an increase totalling 0.24%, equating to 1,538.57 tonnes of CO2 of carbon footprint as a result of travel and logistics. To tackle this carbon footprint and reach the goal of neutrality, Carbon offsetting is practiced as displayed in Figure 3 below.
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FIA began carbon offsetting in 2020, while the target is to completely offset the carbon output of the organisation, its only achieved 6,200 tCO2 in 2020, 6,822 tCO2 in 2021 and 7,100 tCO2 in 2022. Therefore, the organisation will have to improve its sustainable practices in order to reach the carbon neutral objective. In an attempt to achieve this aim, the organisation has also pledged to “reduce emissions caused by its own operations by 20% in 2025 and 50% in 2030 (compared to the baseline year of 2019)” (FIA, 2023). If this trajectory is met, then the current carbon offsetting will be more likely to achieve the carbon neutrality. However, the organisation has not stated how that reduction in emissions trend is to be achieved.
[bookmark: _Toc172490391]Mercedes Petronas
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Figure 3 - Mercedes team carbon footprint (Mercedes, 2022)
As the figure above shows, the Mercedes carbon footprint trend follows that of the FIA which is understandable since the effect was due to the Pandemic and the reduction in race events. Therefore, the baseline of 2018 will also be used in this instance.(Mercedes, 2023)
The figure below details further the carbon footprint of the manufacturer and details its carbon footprint in regard to logistics, travel and factory (in-house) footprint.
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Figure 4 - Mercedes Carbon Emissions Breakdown (Mercedes, 2022)
There is an even greater disparity when compared to the FIA in regard to the distribution of carbon emissions from travel, logistical and other. Whilst Scope 3 (logistics) still being the dominant cause of emissions, the portion of emissions caused by travel is of a lower percentage to that of the FIA. Whilst this could be as a result of the lack of detail in the FIA emissions breakdown, there are sustainable practices that Mercedes implement to reduce the carbon footprint to transport staff and vehicles which will be explored further in section 3 sustainable practices below.
[bookmark: _Toc172490392]McLaren F1
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Figure 5 - McLaren Carbon Footprint (McLaren, 2022)
Figure 5 however, displays what looks like a smoother trend in terms of carbon emission increase with the return to the full racing calendar following the COVID 19 pandemic. However, under closer inspection this is only due to the high carbon footprint the organisation displayed during lock down. 3x the output Mercedes and FIA organisations, respectively. This could be due to the difference in or lack of sustainability practices which will be closer inspected during section 3 below. This is a problematic position since the FIA’s 19,000 tonnes of carbon is proving to be difficult to offset so an amount to the figure of 60,000 tonnes seems improbable to offset. (McLaren, 2022, 2023)
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Figure 6 - Carbon Emissions Breakdown (McLaren, 2022)
Clearly when evaluating figure 6, the main contributor to the carbon emissions is that of the material development used for F1 cars. Totalling 23,913 tonnes of CO2, 36% of the factory carbon footprint. A further breakdown of the carbon distribution is as follows:
2) Other purchased goods and services (other racing teams) = 16007, 24%
3) Business travel (employee travel) = 8492, 13%
4) Logistics (transport on freight) = 6792, 10%
5) Capital Goods (equipment, machinery) = 4709, 7%
With a disparity this great between Mercedes and McLaren while the expense and resources to develop a F1 car is universal amongst manufacturers, its possible that Mercedes have not accounted for vehicle development into the sustainability report and rather, just included operational carbon footprint. 
Much like FIA, McLaren have detailed their approach to reaching the carbon neutrality objective set by the FIA. In figure 7 below, McLaren plan to offset the Carbon footprint by making wider social contribution. 
[image: A graph of a graph showing the amount of the amount of the amount of the amount of the amount of the amount of the amount of the amount of the amount of the amount of the amount of

Description automatically generated]
Figure 7 - McLaren Net Zero Carbon Plan (McLaren, 2022)
This approach to make wider social green contributions could make the difference in achieving the carbon neutrality despite their greater magnitude of carbon footprint. Being located in the northern parts of England, there is certainly more land and opportunity to plant trees for example to oxygenate the planet and reduce the carbon in the atmosphere.(McLaren, 2022)





[bookmark: _Toc172490393]Sustainable Practices and Legislations
Within the Formula 1 industry, there are many practices currently underway and further ones being proposed in order to meet the FIA target of carbon neutrality as well as the UN 2030 Agenda. It is important that the sustainable practices undertaken are not only on the racetrack and in the paddock. With the largest carbon footprint being the travel and logistical costs, sustainable practices must extend to the manufacturers factories and transportation networks.
[bookmark: _Toc172490394]Recycling 
Table 2 - Waste Management on Site (FIA, 2023)
	
	2019
	2022
	+/- %

	Waste (tonne)
	35.77
	21.58
	-39%

	Incinerated (%)
	86
	40
	-46%

	Recycled (%)
	14
	60
	+46%



Table 2 showing the positive impact on the waste management and subsequent carbon footprint as a result of the short-term approach adopted by the FIA. 
A similar approach to waste management was made by McLaren, see figure 8 below. However, the organisation also processed some waste at a materials recovery facility (MRF). A sensible approach when considering the high carbon output as a result of material development, using this as an attempt to close the cycle on some recyclable material. (McLaren, 2023)
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Figure 8 - McLaren Waste Management (McLaren, 2022)
[bookmark: _Toc172490395]Logistical & Travel Solutions
Mercedes used a trial in 2022 to use HVO100 Biofuel in 16 Mercedes-Benz Actros Giga space race trucks for the final three races of the season between, Belgium GP in Spa, Dutch GP in Sandwort and Italian GP in Monza, covering approximately 1400km per truck. Furthermore, the trucks used a biofuel which reduced the freight emissions of the journey by 88%. This is an amazingly effective method of reducing the high logistical travel emissions displayed by all three organisations in this study. However, this method is more time consuming and has complications in terms of employers, and truck drivers. As well as this, this will only be feasible if the sequential grand prix events are within a close enough distance to travel. Therefore, in order for this method of carbon reduction to work, cooperation with the FIA scheduling could be made to make this method a common place all calendar year.(Mercedes, 2023, 2024)
Another logistical solution presented this time by McLaren was transporting 3,346kg of freight by sea. This is due to expand with an extra 934kg of freight that will be transported by sea in the upcoming season (M. Curtis, Sea freight & infrastructure manager, 2022). This resulted in a 9% reduction in air freight emissions compared to 2021.
A further travel emissions solution conducted by McLaren was a mass transportation of 57 team members to the Belgium GP 2022 by Eurostar rather than flight travel. Reducing the carbon footprint for this trip by 61% and saving £19000 in total. However, this highlighted the difficulties in balancing time, cost and carbon considerations with employee wellbeing and cost cap implications.“ (M. Curtis, Sea freight & infrastructure manager, 2022).(McLaren, 2022)



[bookmark: _Toc172490396]Conclusion
While Formula 1 has been a key factor for technological advancements in the automotive industry in regard to crashworthiness, engine performance, Kinetic Recovery System (KERS) and many more breakthroughs. (Kaya, 2023) With the UN 2030 Agenda in place and a consensus amongst all world leading countries that climate change is an issue. The technological drive and funding to find the best possible solution to the automotive emission problem, Formula 1’s innovation is obsolete since the OEMs will be looking to innovate and find these solutions regardless of motorsport. Therefore, with the current state of carbon footprint in Formula 1 as well as the contradictory goals of carbon neutrality while displaying a trend of increasing carbon footprint, Formula 1 currently is detrimental to the EU’s plan to reduce Carbon Emissions and need to accelerate its sustainability methods and approaches to be considered otherwise.
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Table 1. Summary of MGP’s key data for calendar year 2022.

Category tCO2e tCO2e (following SAFc)
Scope 1
Stationary combustion 140 140
Mobile combustion 65 65
| Fugitive emissions 17 17
Total Scope 1 222 222
Scope 2
Electricity (location based) 3,226 3,226
Electricity (Market based) 0 0
Scope 3
Purchased goods and services 23,856 23,856
Business travel 8,304 5,675
Upstream transportation and distribution 5,923 5,923
Capital goods 5,856 5,856
Employee commuting 4,234 4,234
Fuel and Energy-Related Activities 388 388
Waste generated in operations 15 15
Total Scope 3 48,576 45,947
Total (Location Based) 52,023 49,394
Total (Market Based) 48,797 46,168

Protocol Scope 2 Guidance, 2015.

Note 1: Scope 2, Location-based and Scope 2, Market-based are defined in the WRI/WBCSD GHG





image7.png
McLaren Racing's GHG emissions by racing series 2019-2022
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Disclosure Unit 2019+ 2020 2021 2022
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in2019 in2020 in2021
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