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[bookmark: _Toc216027927]Introduction
This report intends to cover several key aspects of the engineering world and their developments. Across six main chapters, the report will provide the reader with an insight into topical issues, the responsibilities and role of an engineer along with other relevant information. Relevant claims and discussions aim to be backed up with relevant citations, research and knowledge from a variety of sources.






[bookmark: _Toc216027928]Health & Safety with Risk Assessments 
[bookmark: _Hlk216025392][bookmark: _Hlk216025399]Health and Safety within the engineering sector is of paramount importance. Main, B., and McMurphy, K. (1999) outlined how safety was becoming addressed earlier in design processes as opposed to being afterthoughts; this still rings true and continues to develop over 25 years later.  
[bookmark: _Hlk216025404]First-year students were recently invited to complete workshop sessions. These demonstrate the operation of cutting tools; the centre lathe being one. Students should complete the workshop induction exam prior to this to understand the PPE required and code of conduct to adhere to. Related safety information like fire exit locations is of importance. Machine/task specific rules and information should be considered after students are well-versed in these guidelines. 
[image: A red and white assessment template
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[bookmark: _Toc216027966]Figure 1- Risk Assessment Template (HSE, 2019)
[bookmark: _Hlk215922006][bookmark: _Hlk216025422][bookmark: _Hlk215922019]A centre lathe is a machine that rotates a workpiece about a static cutting tool to remove material. It is classified as a ‘turning machine’ (National Occupational Standards, 2017). If the machine and its features are understood, a risk assessment can be created. Qualified individuals (IOSH certified) would usually do this. However, anyone can create a risk assessment with knowledge and structure. Templates are available on websites (Figure.1). By adapting Figure.1, a suitable risk assessment is created for lathe operation.
[bookmark: _Toc216027977]Table 1- Lathe hazards (adapted from HSE, 2019)
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[bookmark: _Hlk215922031][bookmark: _Hlk216025442][bookmark: _Hlk215922041]Table.1 shows the hazards that may occur during operation. The definitions of hazards and risks are often confused. iHasco (2021) states a hazard can be defined as “anything that has the potential to cause harm” whereas a risk is the “likelihood and severity of harm”.

[bookmark: _Toc216027978]Table 2- Lathe risks (adapted from HSE, 2019)
[image: ]
[bookmark: _Hlk216025449]
[bookmark: _Hlk215922049]Table.2 shows the risks involved. Burns would likely be caused if an electrical fire were to occur. Though this may not be obvious, one must consider all scenarios during a risk assessment.
[bookmark: _Toc216027979]Table 3- Who is at risk? (adapted from HSE, 2019)
[image: ]
[bookmark: _Hlk215922064]Table.3 considers who may be at risk. An oversight is to assume that it is simply the operator. This is rarely the case as anyone in the vicinity of an operation carries a level of risk. 
[bookmark: _Toc216027980]Table 4- Lathe PPE (adapted from HSE, 2019)
[image: ]
[bookmark: _Hlk215922086][bookmark: _Hlk216025463]Table.4 addresses PPE. Safety footwear and workwear should always be worn in the workshop. Eye protection is relevant due to the risk involving loose swarf and should be worn when near cutting tools. The notes mitigate entanglement risks. Guidelines are subject to change. For example, as of 2021 the use of emery cloths in conjunction with lathes has become restricted due to a workplace incident (UK Government, 2021).

[bookmark: _Toc216027981]Table 5- Lathe control measures (adapted from HSE,2019)
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[bookmark: _Hlk215922099][bookmark: _Hlk216025470]Table.5 presents control measures. These should always consider relevant laws. For example, workshop signage is required in areas where a level of risk is unavoidable (The Health and Safety (Safety Signs and Signals) Regulations 1996).
[bookmark: _Toc216027982]Table 6- Fully completed risk assessment table (adapted from HSE,2019)
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[bookmark: _Hlk215922106]Table.7 is a risk rating table created to summarise the overall danger. It utilises an effective method of classifying risk (AxBxC) and conveys the caution that should be taken. 

[bookmark: _Toc216027983]Table 7- Risk rating
	Risk Rating ( appropriate)

	A - Likelihood
	B - Severity
	C - Exposure
	Total (AxBxC)
	Current Risk Rating

	1. Unlikely
	
	1. First Aid
	
	1. Irregular
	
	12
	MEDIUM

	2. Possible
	
	2. Minor
	
	2. Occasional
	
	
	

	3. Probable
	
	3. Major
	
	3. Frequent
	
	
	

	4. Inevitable
	
	4. Death
	
	4. Continuous
	
	
	

	Risk Rating Key	 	1-10 = LOW	11-20 = MEDIUM	21+ = HIGH









[bookmark: _Toc216027929]Security Risk Matrix
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[bookmark: _Toc216027967]Figure 2- Automotive Security Risk Matrix
[bookmark: _Hlk216025518]The automotive industry is an evolving sector. With advancements come threats. Figure.2 shows a risk matrix. Included are threats to the automotive sector in the present day. This chapter will focus on those highlighted in pink. 
[bookmark: _Hlk216025527]Cyber Attacks: An area of risk that has received significant media coverage. April saw Co-Op and M&S as targets of ransomware attacks. In late-September, JLR fell victim to the most damaging cyber-attack in British history with an estimated £1.9bn in damage to the British economy (Tidy, 2025). The attack targeted JLR ‘Smart Factories’ which boast Industry 4.0 advancements (such as private 5g) to create an interconnected production outlet (Pearce, 2025). When in action, this ecosystem proves to be effective. However, it carries increased risk, and its failure brings about catastrophic damages with a knock-on effect throughout the JLR supply chain. Figure 3 is an estimation of the population affected and financial impact of the attack.
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[bookmark: _Toc216027968]Figure 3- JLR Cyber Monitoring Matrix (Cyber Monitoring Centre, 2025)
[bookmark: _Hlk216025543]
[image: 7 cool used cars for the same price as a new Jaecoo 7 | Carwow]
[bookmark: _Toc216027969]Figure 4- Jaecoo, Range Rover Similarity (Carwow, 2025)


Unfamiliar Competition: 2025 may be remembered as the year of the Chinese car. Models including the Jaecoo-7 which have been available to order in Britain Since January 2025 are ubiquitous on British roads with over 20,000 models sold (Jaecoo, 2025). The Chinese marques may not threaten the foundation of the automotive industry but do apply pressure to the OEMs. With competitive prices and bold styling, Chinese cars convince consumers to depart from familiarity. JLR’s inactivity means prices for Land/Range Rovers has surged (Broker News, 2025). For those looking for an alternative to a Range Rover sport, the Jaecoo-7 offers a similar design, with an attractive price. With JLR not back to full production at the time of writing, Jaecoo may claim an increasing presence in the automotive world, potentially threatening the market share of JLR’s brands.
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[bookmark: _Toc216027970]Figure 5- European Semiconductor Import Graph (European Central Bank, 2021)
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[bookmark: _Toc216027971]Figure 6- European supplier's Delivery Time Graph (European Central Bank, 2021)

[bookmark: _Hlk216025565]Supply Chain Interruptions: The Automotive industry remains suffering from the COVID-19 Pandemic, notably because of semiconductor shortages. Figure 5 shows the drop in semiconductor imports into Europe during the Pandemic. Figure 6 shows the result; a hike in delivery times. These figures have changed since the graphs were published though Shah, Leussink and More (2025) say that OEMs like Mercedes-Benz are still ‘scrambling’ to source chips. President Trump’s 25% tariff for Automotive imports has also caused disruption. Manufacturers look to make up this loss by evaluating existing suppliers and services. Roden (2025) claims that countries like China who face steep tariffs may look to ‘reroute’ their part manufacturing to other countries. This would compete with and put greater pressure on pre-existing established suppliers. 
[image: Infographic showing how different sectors in the EU have reduced (except for domestic transport) their greenhouse gas emissions between 1990 and 2019.]
[bookmark: _Toc216027972]Figure 7- EU emissions graph (European Parliament, 2019)
[bookmark: _Hlk216025587]Climate Crisis: Humans are producing more CO2 than ever. The United Nations (2019) say that there’s no signs of slowing down. The automotive industry is a huge contributor. European Parliament (2019) reported that a quarter of EU CO2 emissions were from the transport sector (Figure.7). The automotive industry has a responsibility to reduce its environmental impact. A report (summary in Figure.8) by New Climate Institute (2025) reviewed the climate strategies of OEMs. The trend of the report shows greenhouse gas emission reduction targets as unambitious. The report also expresses worry over low EV sales and a lack of reduction in manufacturing emissions. It can be concluded that OEMs are not prioritising their climate strategies and will continue to have a growing carbon footprint. This not only damages the environment but also the reputation of the automotive industry. 
[image: A screen shot of a chart
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[bookmark: _Toc216027973]Figure 8- Climate Strategy Evaluation (New Climate Institute, 2025b)

[bookmark: _Hlk216025609]It is difficult to determine what presents the highest risk to the automotive industry. The climate crisis presents the greatest risk to life, yet the cyber-attack demonstrates the most immediate threat to profitability and industry. A response will therefore be discussed in relation to a cyber-attack.
JLR suffered a cyber-attack back in March. If they had responded to this properly, then they could’ve avoided this incident entirely. An example of how to handle a cyber breach would be to look at the Co-Op incident. Fletcher (2025) explains the breach was detected in mere minutes by a dedicated SOC (security operations centre) team. The discovery meant they could shut down vulnerable infrastructure to minimise damages. The JLR attack began in August, though action was not taken until September. If the correct measures were implemented following the initial breach by deploying efficient cybersecurity and SOC coupled with a prompter detection of the August breach, then damage would’ve been minimised. It could also be argued that an overreliance on technology is responsible for the damages.

[bookmark: _Toc216027930]Engineers Role in Society
[bookmark: _Hlk216025648]The IMECHE code of conduct is based off four key principles (Table 8). 
[bookmark: _Toc216027984]Table 8- IMECHE Code of Conduct Principles (IMECHE, 2021b)
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1) [bookmark: _Hlk216025662]For an engineer to be competent in their field is of importance to their career development, the safety of others and the reputation of the industry. If inadequate knowledge or proficiency is displayed, then engineers have a responsibility to disclose limitations to prevent damages. 
2) To be trustworthy and ethical as an engineer is essential. A lack of integrity when trusted with confidential information is poor from a personal standpoint and may result in legal implications. 
3) To exploit the environment and non-renewable resources in search of profit would be a misuse of power and does not align with the ethical responsibilities of an engineer. In the context of motorsport, a misuse would be to develop optimally competitive machinery with no regard for environmental sustainability in the design process. Efforts in the motorsport world are being made to retain the quality of racing but be more environmentally conscious. Examples include reducing engine sizes, hybridisation, alternative fuel research and improved race logistics to minimise travel. 
4) To positively represent and present the engineering community is important for current public perception and for the future. Current actions have a knock-on-effect. To display the engineering community positively ensures a level of trust and support from the public enabling future advancements to be well received (IMECHE, 2021a).

[bookmark: _Toc216027985]Table 9- Engineering Council Four Principles (Engineering Council, 2017)
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[bookmark: _Hlk216025677]The Engineering Council have also published four key principles that serve as pillars for their code of conduct. The overlap in principles prove that the points mentioned are key for engineers to adhere to. 
1) Transparency in engineering is key to success. Without this, information may be obscured, dishonesty and deception will be promoted and the engineering community along with its reputation will be tarnished. 
2) To irresponsibly engage with the environment would go against the qualities of an engineer. An engineer should recognise the importance of compromising, to serve future generations well. This is important to ensure the future of motorsport. Careful management of natural and non-renewable resources ensures a supply to be used in a controlled way fin the future of motorsport. To acknowledge a considered environmental policy will retain public favour, ensuring the motorsport sector stays in demand in the future. 
3) Maintaining an up-to-date CPD file helps to display areas of strength and knowledge which is key in personal use and for employers. It encourages growth and development amongst the engineering community. This can directly result in advancements.
4) Communication is key between engineers. Open channels of communication ensure that viewpoints of concern can be challenged by engineers in a safe and open way (Engineering Council and Royal Academy of Engineering, 2017).


























[bookmark: _Toc216027931]Problem Solving

[bookmark: _Hlk216025693]A method of problem solving during a design stage is utilising Ishikawa diagrams. An Ishikawa or fishbone diagram identifies, and lists causes of problems in a simply. Often utilised in brainstorming, the diagram is used throughout the automotive industry, famously being used in the development of the Mazda MX-5. The diagram allows individuals to work through the 6 M’s (Materials, Machinery, Methods, Measurement, Manpower and Mother nature) to identify inhibiting factors and create a favourable outcome (ASQ, 2024). Mazda adapted these categories to list desired characteristics of the MX-5 to achieve ‘Jinba Ittai’ (car and driver harmony). This shows how the model is adaptable to suit multiple situations. 

[image: An orange and white diagram
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[bookmark: _Toc216027974]Figure 9- Mazda Ishikawa Diagram (Miata.net, n.d.)

[bookmark: _Hlk216025709]A rigid alternative to the Ishikawa method is to utilise flow charts. NASA deploy a step-by-step process that enables them to identify and solve encountered design issues. The benefits of this method are evident in large organisations. It ensures that departments and sectors across the organisation have a centralised process, minimising room for error and making collaboration seamless. Other benefits of flow charts include elimination of bottlenecks, clarity of processes and information and ease of use (Dovetail Editorial Team, 2024). If the process does not solve the issues, a cyclical structure is deployed from step four onwards to ensure a desired outcome is reached. 

[image: A flow chart consists of the following steps: identify the problem, brainstorm solutions, select a design, build a model or prototype, test and evaluate, optimize the design. The arrows between build, test and evaluate, and optimize flow in a circle.]
[bookmark: _Toc216027975]Figure 10- Problem solving Flow Chart (NASA/JPL-Caltech, 2024)











[bookmark: _Toc216027932]Team Structure

[bookmark: _Hlk216025722]Last year, Foundation students were tasked with a group project. It involved designing and presenting a soapbox. From my understanding the purpose of the task was about being able to understand how to work in a team as well as being able to demonstrate basic engineering principles. 
The team was initially comprised of six individuals. However, one member exited the course, and others were often uncontactable. As a result, the team faced issues.
We split into sub-teams based on personal strengths and interests. I acted as an appointed leader to organise and unite the groups. These sub-teams consisted of design, costing and research/organisation. It became apparent that this approach was poor. I think the groups lacked an overall sense of motivation and dedication. This was reflected in the work submitted. When splintered off, there was a lack of camaraderie. Which would allow members to perform at their best. I hold myself accountable for this. When it became apparent that the team was under-performing, I should’ve proposed a team restructure. This would’ve ensured members felt motivated and inspired to produce their best work.
A positive to take from this experience was the communication. Various communication channels were created to ensure that team members were able to view work, contact each other and ask questions where required. Regular meetings were organised to ensure we were working towards a common goal and encourage collaboration between groups. Despite this, some team members chose not to utilise these channels or attend meetings. As a result, the team became confused and disjointed. This emphasises the importance of good communication when working in a team to achieve a common goal and maintain clarity. 
If I were to have an opportunity to reattempt this task, I would propose a matrix structure appointing sub leaders as opposed to a typical hierarchical structure. I believe appointing more responsibility would enhance productivity and create a sense of importance among the groups. It may also allow the groups to collaborate more closely and create that sense of closeness that was absent (CPD, 2024). 


[image: What Is a Matrix Organization and How Does It Work? [2025] • Asana]
[bookmark: _Toc216027976]Figure 11- Matrix Structure Advantages (Asana, 2025)








[bookmark: _Toc216027933]Conclusion

This report should highlight to the reader that the engineering field is multifaceted and dynamic. Engineers as a result should carry proficiency in several areas beyond their job title and continue to nurture these skills as the industry develops. 
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