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1. Introduction 
This report will cover the many vital aspects of being an engineer such as health and safety and the risk associated with working in engineering, societal roles and responsibilities to follow regulations and codes of conduct while working, problem solving and critical thinking as well as working in a team to overcome a task and understanding the importance of team roles. The report will also include a Personal development plan which will outline goals and aspirations for the near and distant future. Laws and legislation in and outside the workplace will be discussed and compared using accredited sources along with a conclusion to summarize the report.

2. Health and Safety 
Mountain biking is an extreme outdoor activity with a high chance of injury. There are multiple types of mountain biking, all with individual purposes and safety concerns. The safety of the rider can be dependent on many controllable and uncontrollable variables. Mountain biking requires thorough preparation beforehand along with a large amount of focus and technique to maintain balance and prevent injury. Some general hazards involved with the sport include rough/uneven terrain, equipment malfunction, other cyclists, extreme weather, dehydration, steep drops etc. 
In wet weather, the ground can become slick and slippery, especially at high speeds, which may result in skidding and sliding, so having the correct equipment is vital to the rider's safety. Fitting the bike with tires with heavy, aggressive tread can help the rider to maintain forward movement even at low cornering angles. Wet weather may also cause trail flooding and poor visibility which can limit the rider's ability to read the terrain causing collisions with trees, trail signage, large rocks or steep drops.
Large rocks and steep drops in the terrain can cause the bike to abruptly stop therefore throwing the rider forward with a large force, ensuring that the rider is wearing appropriate PPE in these circumstances is vital to their safety. Wearing a helmet can prevent severe head lacerations and head trauma while shoulder and elbow pads can help ease impacts at the joints and reduce grazing. Wearing long sleeve clothing can also limit cuts from nettles and sharp branches lining the trails.




According to the highway code, rule 59 discusses how cycling helmets should be worn while riding and should conform to current regulations (GOV.UK, 2023). The highest authority in helmet certification is the Snell Foundation, which conducts rigorous testing of helmets for a wide range of motorsport and sport disciplines. The Snell Foundation’s direction for use on bike helmets is as follows “Position the helmet on your head so that it sits low on your forehead; if you can't see the edge of the brim at the extreme upper range of your vision, the helmet is probably out of place. Adjust the chinstraps so that, when buckled, they hold the helmet firmly in place.” (Snell Memorial Foundation, 2023).
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Figure 1 – Mountain Biking Risk Assessment

3. An engineer's role in society 
Engineers working in industry carry large responsibilities towards safety, innovation and sustainability. To achieve this many organizations publish a code of conduct to provide engineers with an understanding of how they should act and work to fulfill their responsibilities. In recent years, the climate and environment have become a central point of attention for the world to reduce climate change and further harm to the planet, Engineers are no exception to this. 


Volkswagen Group claims that their engineers review manufacturing processes regularly to find new ways of making them more environmentally compatible. Their engineers must agree that they will aim for their activities to have the “smallest possible impact on the environment” (Volkswagen Group, 2024). Volkswagen group also specifically covers sustainability as part of their employee training and collaborates with Drive Sustainability Initiative to provide sustainability training to their suppliers in certain countries (Habek, et al., 2022). 

The code of conduct for engineers working in the Volvo Group discusses their focus on the development of electric vehicles and fossil-free fuels with the aim of improving sustainability (Volvo Group, 2022). Similarly to Volkswagen Group, Volvo also encourages their engineers to look for new and innovative solutions to environmentally damaging processes and considers how engineers should minimize resource use and waste. However, Volvo’s code of conduct also covers the handling and disposal of hazardous materials which is important as many chemicals used in automotive practices can be environmentally harmful and dangerous to life. Volvo group also aims for good supplier sustainability, as part of their VQE Awards which are given to suppliers who are most successful in a range of categories, a specific award for sustainability has been given since 2018 (Habek, et al., 2022).

4. Problem solving 
A key part of being an engineer is being able to problem solve to help bring ideas into the real world and fix any mathematical, design or manufacturing issues. Making solutions efficiently can require a high level of critical thinking, as well as creativity and innovation to ensure the project still follows the aims and briefs set out beforehand. 
The easiest problems to deal with as an engineer are problems found during development as the problem can be dealt with through a review of the development process and collaboration between teams before the product is released to the market. This also allows a more flexible approach to problem solving as multiple tests and prototypes can be produced and compromises can be made to adapt the product to more effectively tackle the problem. 




Confronting problems after the product is released to the market is significantly more difficult, after gathering feedback and discovering a problem with the product, a root cause analysis can be carried out and a service bulletin created to acquire an exact understanding of the changes which need to be made to a revised/upgraded product and may highlight inspection points for potential future problems. With problems causing risk to the health and safety of the product's user, the product should be withdrawn from the market along with a public statement warning users of the problem before undergoing product redevelopment.
Encountering issues with suppliers can be common in some industries due to the precision and uniqueness of designs needed for them to be effective. It is important that the issue is communicated with the supplier in detail to discuss possible solutions available to them. Depending on the stage of development, compromises can be reached, and adjustments can be made to the product to ensure the supplier can fulfill the needs of the engineer. 

5. Team structure 
During school breaks, I worked as a labourer and apprentice on building sites and gained a good understanding of the hierarchal system set in place there. At the top of the hierarchy is a Property Developer followed by a Construction Manager; the Construction Manager oversees multiple construction sites and refurbished properties. Each building site contains a Site Manager which facilitates teams of workers and reports any problems or needs to the Construction Manager. The site manager directs multiple teams with different roles on the site and is also in charge of ensuring health and safety protocols are met. The divided teams across site may have their own hierarchy or may decide to follow a flat structure where everyone works as equals and collaborates together. 
A hierarchal team structure is used widely across many different industries as it provides a clear path of authority and communication with each level of individuals reporting to the person above them. It provided a direct approach to decision-making which limited misunderstanding and room for error. Working this way maximized efficiency as it limits time wasting and resources consumed by group brainstorming and testing. However, this system limited creative thinking and the ability to view a task from multiple angles, with all decisions being made by individuals with limited discussion or compromise. A hierarchy also restricted communication and the sharing of resources between different teams, which at certain times limited progress and caused confusion when working on the same area of the site. 


Hierarchal team structures are often compared in effectiveness with a flat/horizontal structure. A flat structure consists of 2 levels, 1 authority figure who may assign roles to a team of people of which all share responsibility for the project. The team may brainstorm and discuss different ideas and collaborate on different areas of a task, this creates multiple perspectives on the overall task and a more efficient way of communicating when problem solving. A flat structure provides people with less managerial responsibility than a hierarchal team, meaning more focus can be placed on the task at hand. On the other hand, decision making can be a lot more difficult for the leader as they deal with multiple ideas from areas of the team. Flat structures require a leader who has no problem in being challenged and has resources to maintain team morale and growth (Indeed, 2024) as disagreements between teammates can also limit progress and cause mistakes to be made. 
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Figure 2 – Hierarchal and Flat organization structures, BBC, 2024 

6. Personal Development Plan 

Name - Ellis Phillips
Degree – Motorsport Engineering (Beng)
Previous Qualifications – A levels – Maths, Physics, Biology
Previous Experience – Professional Experience in Construction 


	Long Term Goals (5 to 10 years)
	

	Career as an engineer as part of a rally team in the World Rally Championship, travelling around the world to attend races as a mechanic, helping to monitor the cars and fix any problems encountered during racing. I would also like to have a home in Europe.

	

	Short Term Goals (0 to 5 years)
	

	To achieve a 1st in my university degree and potentially travel the world afterwards before starting a postgraduate career as a race engineer 


	

	Goal
	Objective
	Resources Required
	Measurement
	Target Date
	

	1st in Motorsport Engineering 
From UWTSD

	Achieve high marks in my end of 3rd year exams and my dissertation 
	High focus on research and effective use of the information taught in university 
	Receive a 1st on my diploma at graduation 
	2027
	

	Work in a rally team 



	Be an engineer for a WRC rally team working on power development and mechanical problems during racing 
	A degree from university and experience working on high performance vehicles 
	Being hired by a WRC team 
	2032
	

	Travel the world 



	Visit multiple countries around the world to experience different cultures and learn about other ways of living 
	Money to travel, potentially knowing people from different countries before travelling.
	Visit at least 5 countries which are diverse in culture in a 6-month period 
	2028
	

	Become a head engineer at a race team 



	To develop as an engineer and take on a more managerial / decision making role in a race team to develop the team with critical thinking and innovation 
	Years of experience as a race engineer in a successful race team 
	To oversee multiple people and be responsible for important engineering decisions
	2040
	

	



	
	
	
	
	




7. Conclusion 
During this assignment i have covered many aspects of engineering and the importance of following regulations and performing thorough evaluations of procedures to look for opportunities to improve sustainability and efficiency. Engineers have a high level of responsibility towards health and safety in their given industry and are held to a high standard in terms of the quality of their work and the ethical concerns of their practices. Having to deal with science and design means they must have knowledge in multiple fields and often must work closely in teams with other engineers. 
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