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[bookmark: _Toc133136802] 1.0 Introduction
The bike that has been have chosen is the BMW S1000 R which is commonly described as a ‘superbike’ and will be focusing on the 2018 model. The reason behind this nickname is that the vehicle is very light without any excess accompaniments such as comfort, for this bike model speed is the focus (Neeves, 2020). A full investigation will be conducted comparing this bike model to six appropriate topics that has been chosen.









































[bookmark: _Toc133136803]2.0 Impact of the topics 
	 
[bookmark: _Toc133136804]2.1 Materials
The materials for most of the motorcycles are damaging the environment due to them being non-renewable and sourced via mining (O’Connor, 2022). Considering that mining for the use of materials can course great damage to the environment through deforestation and disrupt a pre-existing ecosystem, motorcycles can be used for 10-15 years (O’Connor,2022), like a cars life expectancy there is no demand for motorcycles to be replaced for an alternative that benefits the health of the environment. When looking into the materials used for the BMW S1000 R 2018 It was discovered that the frame is an aluminum bridge (Neeves, 2020). Aluminum was the best choice when considering the effect materials and metals can have on the environment. However, Aluminum is one of the most environmentally friendly metals on Earth, in fact, this can be recycled infinitely. Aluminum is also valuable to this bikes’ performance giving it’s a lightweight metal but strong as in suspension (BMW, 2023).

[bookmark: _Toc133136805]2.2 Aerodynamics
Aerodynamics are very important for any vehicle especially motorbikes and superbikes, like the BMW S1000R 2018 model, which thrives on speed and handling. 
Good aerodynamics will mean less air resistance, potentially higher speeds, quicker acceleration, and better handling through corners. Though, it is in a straight line that aerodynamics makes a difference to the bike as there is no resistance to speed. This means that design is geared towards reducing the drag that which drags the bike back and reduces its speed. Drag is caused by air which is equal to wind resistance. 
Aerodynamics is defined as, the interaction between airflow and the movement of solid bodies through air. Everything that moves through air, as well as stationary objects which are subjected to moving air, are affected by the principles of aerodynamics (Bennetts, 2023). 
Nevertheless, it is not only the bike that causes drag and is relevant for aerodynamics. On a bike, more so than in a car, the rider is a big factor in wind resistance and drag. As such when manufacturers design a bike the seating position and the position of the handlebars is crucial (Bennetts, 2023). 
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Description automatically generated with medium confidence]Having this information at hand, this bike model has wide tapered handlebars set low but doesn’t force the rider to stretch down. 
The rider’s position would cause a drag and a large amount of wind resistance. Considering this would create some push back whilst racing, the BMW S1000R 2018 is tuned for road riding but with the correct ride and the proven high side of this ‘super bike’ it won’t be out of place on a racetrack (Abdullah, 2018). For example, this bike model has been used with the BMW Motorrad racing team. 
[bookmark: _Toc133136806]2.3 Motorcycle design  
The design of a motorcycle can dramatically changes the key points each bike has. For example, aerodynamics can be affected by the rider’s position and the placement of the handlebars, which because of motorcycle design can change when considering the best and most comfortable riding position. In some cases, when the rider’s position is lowered it can reduce the drag but may not be the most comfortable position. This is where compromise is key and different styles of bikes was created such as tourers motorbikes. 
When it comes to discussing the design of the BMW S1000 R, it is quite extraordinary how impressive BMW made this model. Coming with multiple functional tools such as different mapping mods and a custom one. It has a user-friendly design and is confidently one of the first sport bikes that is targeted to both types of riders, such as relaxed road riders and sport racing riders. With the huge amount of tech available with the BMW S1000 R it was even produced with race series in mind and is manufactured to need very little tuning when used on a racing track. This is a very impressive start that BMW created for their racing bike history, the downside of this bike is when it is used for long distance travelling this bike isn’t appropriate for a second passenger which indicates that they focused more towards making this a solo riding bike other than touring. With all this information, BMW confidently impressed thousands of customers and made company history when creating the BMW S1000 R 2018 model with its originality and proof that BMW cared about discovering what was needed for the industry when it comes to designing a motorcycle. 

[bookmark: _Toc133136807]2.4 Automotive supply chain
An Automotive supply chain involves smaller companies that focuses on several individual parts which is sent to either BMW or another company that is a part of the supply chain. Having a supply chain allows BMW to focus on their next project whilst they confidently know their previous models of motorbikes is being built and taken care of for their customers. One significant company apart of the BMW supply chain is Alpha racing. Alpha racing is the world’s leading specialist in development and distribution of professional racing parts and services for all BMW Motorrad superbikes (Alpha racing, 2022).
When visiting Alpha racing’s website, you can locate where to buy genuine parts for BMW superbikes. These parts are approved by BMW and trusted when knowing Alpha racing has developed and tested these parts alongside professional racing teams for many years, resulting in products that offer such advanced technology that in unrivalled by its competitors (Alpha Racing, 2023).
When buying parts for a BMW bike there are several different types of parts a customer can choose from produced by a company within the supply chain. One to note is ‘Genuine BMW parts’ which is targeted to the buyers who do not care about price, only quality. These pars are branded by BMW. However, this does not mean it is manufactured by BMW, considering BMW outsources most of the part manufacturing. Although, genuine BMW parts are manufactured by companies that BMW choses as BMW holds these companies and parts to extremely high quality, making the parts original equipment (BMW Parts factory, 2023). 
An alternative to genuine BMW parts is the ‘Aftermarket BMW parts’. Aftermarket BMW parts are not made by any approved companies by BMW. However, this does not mean that they are of low quality. Aftermarket parts are normally the lowest cost option which is popular with many buyers on a budget. When buying parts from the aftermarket providers the buyer would need to do some research on the company because some do have a reputation for being low quality, there are some aftermarket parts that sell high quality items (BMW Parts factory, 2023). 

[bookmark: _Toc133136808]2.5 Crash testing
When it comes to crash testing vehicles this shows the manufacturers the weak points of a vehicle. For example, when crash testing a car the front of the car is designed to crash on impact converting a lot of the kinetic energy to heat during the metal disfunction (Paine, 2019) which can cause certain parts to bend. The testing allows the manufacturers to manage the worst-case scenario where a large amount of energy is made but with the least amount of distance to place the energy. 
When it comes to protection from crashes on a motorcycle it is a very different procedure and BMW sells these products to their customers. For example, because there is no type of shell protecting the rider as there is for cars, the protection for the rider mainly comes into what they wear and if the helmet they have is correct sizing for them. When looking for BMW biker protection products you can find a range of items protecting the whole body and some parts shielding organs such as your kidneys (Motorrad, 2023).  BMW also provides protection for the bike when in a crash, BMW sells products such as shelling for the engine of your bike and aero crash protectors that help absorb the impact, protecting the engine and frame of the motorcycle (MotoBike, 2023). Of course, all these products can be used for the BMW S1000R. 

[bookmark: _Toc133136809]2.6 Manufacturing 
Automotive manufacturing was the reason assembly lines became popular throughout a variety of various companies. In the 19th century, assembly lines within the automotive industry helped create over 15 million vehicles which introduced millions of more buyers able to afford vehicles. Assembly lines work with a different number of stations with several workers at each one allowing the manufacturers to create more than one car at a time, peace by peace. In manufacturing today, assembly lines are more like supply chains, there are several companies that are a part of the chain building different pieces to allow a company higher up the chain to put together the materials to complete the vehicle. 
When it comes to the history of manufacturing BMW bikes within Motorrad, this first began in 1923 starting at the Berlin Motor show. This is where the aero-engine manufacturer presented its first motorcycle with BMW R 32. The very successful overall design of R 32 was penned by Max Friz and is regarded as a milestone in motorcycle history (Group, 2021). 
As for the BMW S1000R 2018 model the manufacturing prosses is through the company’s supply chain which is like an assembly line. This point highlights the growth BMW has gained throughout history. 


[bookmark: _Toc133136810]Current state of the industry	 
When reimagining the automotive industry electric mobility, driverless cars and ridesharing are three of the major disruptions this industry faced before COVID-19. (Hofstätter, Krawina, Mühlreiter, Pöhler, Tschiesner, 2020). During COVID-19 companies was forced to put their workforces on short-term work resulting in a global slowdown for the automotives future. 
During this time the industry was given time to improve their supply chains and to discover more of what is needed for the future of automotive. With the development of new technology other manufacturers knew there would be a need for improvement of new vehicles. The technology that the cars and motorbikes will provide in the future will be focused on the passengers and driver’s comfort especially with hired mobility becoming more and more popular. Industries will be establishing the new technology within the automotive industry for the passenger’s comfort on any length rides. Another advance that buyers will find more common in the future is self-driving cars becoming more common. This is due to providing comfort for the driver, and will also attract the younger generation to earn their driving license as younger buyers will have more trust in the technology provided. 
As for motorcycles it will be a little different, motorbikes are becoming electric and newer motorbikes will have more mapping controls making a bike have more than one mode rather than having separate bike styles such as, racing and touring. As for safety, sensors are a need for almost every bike which in some cases can be altered by distance. 




























[bookmark: _Toc133136811]Conclusion
Discovering important information for each topic discussed within this paper the industry is considerably growing faster than anyone knows, especially with technology creating many benefits for the manufacturers. 
As for the BMW S1000R 2018 model, this bike can prove the incredible lengths companies are able to go when creating vehicles for the future of the automotive industry. When BMW created this bike model it absolutely will be a key point for the recent history for motorbikes and a step that other large companies will be inspired by. 

BMW has taken this model to a newer level, offering comfort and stability for the rider both as a race bike and a leisure bike. 

The future of the motorbike industry relies on new technology as this is changing constantly, allowing new ideas to be developed to better both the company and the customer. 
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