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As we know, due to climate change the motorsport industry has been undergoing some changes to try and reduce its carbon footprint and become more eco-friendly. With this in mind, I will be looking current practices in motorsport, new ideas and if the new ideas would be considered part of existing, traditional motorsports as we recognise them today.
I will be looking at Formula 1 and Formula E. How the different fuels for the main events contribute to global warming and how the two types of racing on an overall level contribute to while they travel around the world from event to event.
Formula 1, one of the most universally recognised motorsports has undergone some huge changes in the last few years in an attempt to be more environmentally friendly and reduce carbon dioxide (CO2) emissions. 
In 2007 Honda tried to bring awareness to the issue by sporting an image of the Earth instead of sponsors. However, this was roundly criticised as the cars that they were using for that season would still produce around 500KG of CO2 per race. Approximately 1.5KG per kilometre, almost nines times that of a new, ordinary road going vehicle. (Ornstein d, 2007) With approximately 17 races in the championship that would equate to 8500KG of CO2 for one car over the season. This doesn’t take into account practice sessions or qualifying. So it is understandable that Emily Armistead said in 2007:
"There is some irony in the fact that Honda are attempting to promote the environment and calling on others to address environmental issues when they are contributing to climate change by participating in what is probably the most polluting sport on the planet,"
Incidentally the fuel used in Formula 1 today is almost the same fuel as commercial fuel we put into our cars and is highly regulated to make sure it stays that way. That has changed over time, back in the 1950’s and ‘60’s the fuel contained high amounts of benzene, alcohol and aviation fuel. This fuel mix was so potent that engine had to be stripped after each race to prevent corrosion. While there isn’t much data from that time period to corroborate this this, I would suggest that this, highly volatile mixture would contribute a lot more pollutants than current fuel iterations (Formula1.com, 2016)
There have been significant changes since the 2006 season which all contribute to lower emissions. In 2006 the engine size was reduced from a 3 litre V10 format to a 2.4 litre V8. In theory two less cylinders and a smaller capacity engine would burn less fuel. In 2009 the rev limit for the 2.4 litre engines was reduced from 19,000 to 18,000 revolutions per second (RPM) if the engine rotates a thousand times less per second then it should reduce fuel consumption. In 2010 there was a big shift by teams to make their cars more efficient. This was brought about because of regulation change that meant cars could no longer take pit stops to take fuel on board (tyre changes are still allowed). Since the cars had to start with enough fuel to last the race distance, teams tried to make the engine more efficient, requiring less fuel to keep the car as light as possible. 
The next significant change in the regulations that effects fuel emissions is in 2014 the 3 litre V8 format was changed to a six cylinder 1.6 litre format which could be turbo charged. This engine is also classed as a hybrid as it uses the ERS-K system, formally known as KERS. This system takes heat energy from the exhaust and kinetic energy from the braking system and converts it into power through the use of two electrical motors.
As you can see, the cars themselves have undergone several changes, a lot of these changes have benefited the average car user as technology such as ERS has made it into commercially available road cars, the Mercedes hybrid is a perfect example of Formula 1 technology hitting the main stream.
When looking at a motorsport’s effect on climate change we also have to consider the logistics side of the sport. Transporting several cars, tonnes of spare parts and hundreds of people is a huge undertaking. So much so, that the race weekend only accounts for 0.3% of a team’s carbon footprint (Mattison & Bullock, 2013)
With events all over the world the teams travel approximately over 160,000 kilometres each per season. The European events will be commuted to by road in the liveried heavy goods vehicles of the individual teams. These lorries will carry cars, spare parts, tools and other equipment. Non team specific items, like tyres and fuel will transported by F1 partner, DHL. This and air freight, for the events outside of Europe, which will cause more pollutants due to the more volatile nature of jet fuel, make up a majority of the carbon footprint of Formula 1. 
The are some teams that claim to have a carbon neutral footprint, John Allert, Group Brand Director for McLaren Technology Group, said 2016: “The FIA implemented a sustainability accreditation programme to encourage all motorsport organisations to manage and reduce their impact on the environment. We are proud to say that McLaren was the first F1 organisation to achieve the FIA Gold Standard in 2012 – and we are still the only F1 team to be accredited.”
This was achieved by offsets against the flying miles covered for events. The main efforts were put into their headquarters, the Mclaren Technology Centre in Woking. It is classed as a smart building, with automatic lighting in both the building and the approach road to the building that only activate when needed. The roof is made from recycled tyres. Almost all of their waste is recycled with nothing going to landfill. 
This brings me onto Formula E, the electric vehicle based motorsport. With the attempts to make not just Formula 1, but all fuel burning motorsports more efficient and less harmful to the environment a whole new sport was developed and debuted in Beijing 2014. 
Jean Todt president of the Federation Internationale de l’Automobile (FIA) along with Alejandro Agag and Antonio Tajani came up with the idea of a sustainable motorsport, powered exclusively by electric (Mallinson, 2017)
Since the cars produce zero carbon while the event is on the carbon footprint is already slightly lower than traditional motorsports. There has been an argument raised that the charging of these vehicles would produce a carbon footprint of its own. This is inaccurate, one of the elements of sustainability that the founders of the sport laid down is that the sport should have as small a carbon footprint as possible and use renewable or sustainable sources of power to recharge the cars. They accomplished this by employing a British firm called Aquafuel Research Ltd to devise a charging platform that could fit into a shipping container, be run on a sustainable fuel source but be able to recharge all of the team’s batteries. The system they designed is run on glycerine, a biproduct of making biodiesel, itself a renewable and lower carbon fuel. Glycerine, when burned gives off very little emissions:
 “The really beautiful thing about it is that we do that with our own patented renewable energy generators using a really clean fuel – clean in terms of carbon emissions and clean in terms of the local air quality, very low in NOx emissions, very low in particulate emissions – there’s no smoke.” (Day, Article, 2016)
By using these generators to recharge all eighteen Formula E cars rather than conventional recharging methods Formula E reduce the carbon output by nearly 500KG. Enough power to run 2000 homes for an hour, according to Ofgem figures, who have moved to commend Formula E and Aquafuel for the development of this technology (Formula E, 2016)
It is hoped that, in areas like this, Formula E can take the lead of Formula 1 and further develop this the pioneering technology and make it available to power companies. Glycerine fuelled power stations could be the turning point for global warming.
So, unlike Formula 1 Formula E produces almost no carbon emissions during the event. Now, to look at the logistics side of the sport. With a shorter calendar, only nine cities, unlike Formula 1’s 17 the travelling is going to be less anyway. The Formula E series travels approximately 52,000KM per season. If we extrapolate this over 17 races as per the Formula 1, Formula E would travel approximately 98,000, two thirds the amount of Formula 1. This is down to the fact that the race calendar is planned to give the shortest route between events with the intention of reducing emissions. Another change is the time between events. This is so that the teams can use slower more ecological forms of transport.
Most events are commuted to via rail, electrical where possible, road networks and ships. There are some events that simply have to be travelled to via air. When this happens the race calendar is set so that the next races are on the same continent so the travel time and emissions are kept to a minimum (Formula E, 2014)
Formula 1 has several things in its favour, since it has been around for so long it is extremely marketable and has huge revenue streams coming into the sport meaning much better research and development. This has led to many ground breaking technological advances in both performance and efficiency. While these advancements and changes in regulations have made great steps in efficiency and pollution reduction, I have not seen any information that suggests Formula 1 has changed onto bio fuels. This small change would bring about even more reductions. The only way I see Formula 1 being sustainable in future years would be to make significant changes to a number of practices in general. While some teams claim to have a carbon neutral footprint, 
Formula E is definitely more environmentally friendly than Formula 1, this is evidenced at least in part by the fact that the cars no longer burn fuels to run. The way the schedule and transport is dealt with is something that all other motorsports could look at to try and reduce their overall pollutants. Although, I believe that there could be improvements made to their logistics side of things. While they have tried to make it as sustainable as possible, the only indication I have found that they use electric vehicles to transport the team to the next event, is on electrified railway networks. Surely with the glycerine generators they have, they could use electric vehicles on a road convoy to transport teams from one event to the next in Europe at least.
Overall, based on the evidence I have gathered, both aspects of motorsport I have looked into have seem to be sustainable in this era of increased awareness towards global warming. However, I believe that Formula 1 has a harder task in becoming carbon neutral, which has to be the goal for the sport in the future. 
If Formula E can use their glycerine generators to charge up their logistics vehicles then the evidence suggests the sport will have a long, clean future and potentially profitable future, if the technology can be expanded on.
