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Abstract 
Data and technology has dramatically changed the way motorsport and the transportation industry operate. Data is now being used to aid the development of racing cars by giving engineers in sights in how every component is reacting on the track. Evolutions in technology has meant that the motorsport industry has been able to sell its entertainment to a world wide audience, for example the selling of tickets and streaming contracts through the internet.
1 Introduction 
Technology is crucial in motorsport it is used in the car to gather data which can be analysed to help improve the cars setup. Data is monitored on every aspect of a formula 1 car including tyres, damage and temperatures. It is used to simulate race strategies and develop the strategy during the race, as well as aid the development of the car’s performance.  It is not only motorsport that uses data to analyse the performance of cars, uber uses big data to track and predict where and when drivers are needed according to data from customers. The shipping industry uses big data from sensors from old ships to inform the design of new vessels. E-business is crucial for motorsport because it supports the financial infrastructure, it provides a platform for tickets and streaming contracts to be sold.  
2 The history of data in motorsport 
Data logging and analyst in formula 1 started in the 1980s with the integration of electronic engine management systems and telemetry. Telemetry was first used in the 80s so the pit crews could prepare for the stop (Wooden,2019)“By the end of the decade ‘burst’ telemetry was developed, which fired radio signals from the car to the garage during a race, giving the crew advanced warning of the physical situation of the car for pit stops.” This meant that strategies could change as the drivers and engineers could talk about when to pit and because the pit crew were prepared the stop got faster.
3 The use of data analysis in motorsport
[image: ]Formula 1 teams use wind tunnel to simulate the aerodynamic profile of the car so they can see where improvements can be made. The data is run through data analysis software called TIBCO® Streaming which gives real time visual data which helps improve of the speed and reliability of the racing car. (Phipples.2018)“From improved aerodynamics allowing for more efficient use of time in the wind tunnel, to visual real-time analysis of car and driver execution during testing, to creating more reliable components that decrease the likelihood of part failures resulting in early swap penalties or a “did-not-finish” (DNF)” Testing on a wind tunnel gives teams quantitative and qualitative data. For example, This figure shows how air is moving over the car this helps engineers change the design of the aerodynamics.
Technology and data allows engineers to examine data in real time during the race and lets them change the engine mapping , accordingly. However, this was banned by the FIA in  2003. Furthermore, data analyse is a big and expensive aspect to running a formula 1 team and can be advantageous if they have the resources. (Woodie, 2019)” All told, about 18,000 channels of data are flowing in the Mercedes team’s servers, amounting to about 500GB of data per race weekend” However, formula 1 want to even out the sport in 2021 by reducing the cost of the sport with new regulations including a limit on telemetry.(Smith,2018) ” F1’s plans was to allow for greater unpredictability and make the outcome of grands prix more random. While the cutback on telemetry would likely increase the failure rate of cars and make races harder to predict”Figure 1, Results of an aerodynamics analysis of an F1 car.

3.1 It is not just the motorsport industry that uses data, Los Angeles use big data to control to traffic flow. The cameras sense the number of vehicles on the road and analyse that data and adjusts the traffic lighting system accordingly.  (Marr,2012)“Los Angeles uses data from magnetic road sensors and traffic cameras to control traffic lights and thus the flow (or congestion) of traffic around the city. The computerised system controls 4,500 traffic signals around the city and has reduced traffic congestion by an estimated 16 percent.”  This way of using technology and data is helping the logistics industry perform at a high level of turn around because they can plan routes depending on traffic.
3.1 Data can also be used to measure the performance of a supply chain. Data is collected at all points of the chain and can be used to optimize routes and review the work force performance. (DATABERG, 2019)“Data can help us to understand and monitor the performance of the workforce. It can also highlight when and which machines are performing poorly” From a motorsport perspective work force performance is important because teams have a short turn around after a race to pack up and transport the car to another race.
Uber uses big data to help to predict when and where taxis will be needed and sends the nearest driver to the pickup point . By using data it improves the speed of the service resulting in a higher turn over in customers and a higher quality of service. (Marr,2015)“Uber holds a vast database of drivers in all of the cities it covers, so when a passenger asks for a ride, they can instantly match you with the most suitable drivers” 
The shipping industry uses data to design new boats. The sensors on current ships collect data which is then analysed to better inform what is needed in the new ships design. (Tas, 2018)“The data collected and analyzed throughout a vessel’s lifetime will be useful for future improvement of ship designs.”
4 E-business in Motorsport 
Motorsport teams use business to business (B2B) to buy components for their car.  This is common in formula 1 and happens when a private team forms a partnership with a manufacturing team who supply them with an engine. For example, McLaren’s current engine supplier is Renault but they have signed a new deal to use Mercedes in 2020. (Benson, 2019)“McLaren, who have used Renault engines since last year, have secured a deal that will see them powered by Mercedes at least until the end of 2024.”
4.1 E business is important to formula 1 as it allows the customer to connect with the sport. The sport uses business to customer (B2C) to sell tickets through their website. The website gives the customer the availability to buy tickets to any Grand Prix in the world, the benefits of the internet means it is accessible to a global audience. Also, the sales of streaming contracts are conducted using e commerce selling an intangible service to watch the race. Sky sports sell a package which allows access to watch the formula 1 season.  (Rencken and Collantine, 2018)“The Sky Sports F1 channel is now being offered on its Now TV platform at a reduced price of £150 for nine months, allowing fans to watch all 21 races on the 2018 F1 calendar.”
Technology has created the possibility for e ticketing. This concept starts with the purchasing of a ticket, the money is transferred electronically via online banking. (Barclay‘s,2019)“If the payment is accepted, the money is taken from the customer’s bank account and held by the merchant’s payment processing company”  Then the company will send you a ticket or a QR Code which is scanned by a computer at the event, this makes it cheaper as you are not printing tickets and speeds up the process of getting people through the gate as you can scan tickets on phones.
Banks use technology to improve the security of transfers they do this by having multiple log in stages, timed log outs and verification codes.  They also protect the customer from fraud by never asking for bank details over the phone or in an e-mail. 
4.2 E marketing has become increasingly visible in the last ten years, the raise of social media has meant that companies can target a world wide audience. Websites use cookies to track peoples searches and activity on the internet this allows businesses to advertise specific products that are of interest to the customer. (Geoedge,2019) “By tracking a ‎user’s online surfing habits, it is possible to target them with adverts which should be more ‎relevant to their interests; this is behaviour-based advertising” For the motorsport industry this means that they can advertise events near the customer or create revenue from airlines advertising on their website.
5 Conclusion 
To summarise technology is critical  for motorsport, data is used to enhance the performance of cars and improve their reliability and safety. However, with the money and resources telemetry data can be incredibly advantageous to the bigger teams. It can also help control our cities keeping the traffic down to a minimum and therefore helping goods and people get to their destination on time. Furthermore, technology is helping companies target marketing campaigns at specific groups of people this improves the likelihood of sales from it. E-business helps the motorsport be accessible to a world wide audience by selling tickets or streaming contracts through the internet
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