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[bookmark: _Toc152009604]Introduction
For this report, information will be gathered through research to analyse and discuss different problems engineers have to face when working in day to day situations. This will include how health and safety can be measured and why it is necessary in specific areas, how engineers are responsible for sustainability and environmental issues, and how engineers have to work together to come up with solutions around common issues in the work place. There will be detail about risk assessments and the code of conduct, as well as different ways to structure team work and steps to problem solving in industry.

[bookmark: _Toc152009605]Health & Safety with Risk Assessments
At the university health and safety is regarded as very important, especially in the workshops where dangerous machinery and equipment is stored. Safety shoes are mandatory before entering any of the workshop areas to keep feet safe from any objects that may fall or roll (Workshop Induction, 2023/2024). Bags and coats are to be kept in the locker room to avoid cluttering the workshop, or tripping, and other PPE required can vary depending on what equipment is being used. For example in the machine shop, an overcoat must be worn to avoid any loose clothing getting caught in machinery and eye protection to keep out any scraps of material that may fly off the machine. 
[image: A person's hand holding a whiteboard with a chart

Description automatically generated]Being part of a race team at the university involves a lot of hours in the workshops taking part in practical tasks which require using tools or machinery. PPE necessary for these tasks would include safety boots and possibly an overcoat if the subject is dirty or oily. It may also be sensible to wear rubber gloves when touching any engine components that have contact with oils or fluids, this keeps any of it away from skin and any cuts or abrasions that may be present. As “Frequent and prolonged contact with used engine oil may cause dermatitis and other skin disorders, including skin cancer.” (Department of the Environment Water Heritage and the Arts, 2013). Another task that can be involved with engine components is using the parts cleaner to remove any build up of dirt or oil. It is necessary to wear an overcoat and specific thick rubber gloves that are provided as well as goggles to avoid contact with eyes. 
A risk assessment matrix (figure 2.1) can be used to assess the likelihood and severity of what health and safety rules may need to be followed in each situation. 
Using working with an engine as an example, PPE that may be required is:
· Gloves: to protect from fluids. This would come under ‘very likely’ likelihood, but ‘minor’ severity unless exposure is for long or repetitive periods of time. If not used it would be necessary to wash hands with an oil soap to reduce risk of any issues occurring. This puts gloves under medium necessity. [bookmark: _Toc152009612][Figure 2.1] Risk assessment matrix (Riskpal, 2023)


· Overcoat: to keep clothes clean from any substances and avoids contamination. This would come under ‘likely’ and ‘negligible’ which ranks an overcoat as low necessity. 
· Goggles: to keep eyes protected from fluids or small parts that could be likely to get into eyes. Using the parts washer or removing valve springs would come under ‘likely’ and ‘significant’ or even ‘severe’. This would rate goggles as med high or even high necessity for these tasks.
[bookmark: _Toc152009606]Engineers Role in Society 
The Code of Conduct for engineers was published in 2005 by two different organizations; The Engineering Council, and The Royal Academy for Engineering. (Engineering Council, 2017). The statement has 4 principles: Honesty, Respect, Accuracy and Leadership/Communication. These are ethics principles that engineers are expected to follow to keep them seen as trusted by the public.
“Our strategy reflects our commitment to supporting ethical practice in the engineering profession and includes our goals for an inclusive economy:” states The Royal Academy for Engineering(RAEng) on their Ethics page (2023). 
The RAEng supports the NEPC’s (National Engineering Policy Centre’s) project on decarbonisation, and as 19% of the workforce, engineers are responsible for a large amount of the UKs sustainability (NEPC and Royal Academy of Engineering, 2020).  They are the main suppliers of energy, transport, infrastructure, and the manufacturing industries amongst many other sectors which means engineers involvement in the Net Zero challenge is huge. Net Zero is a goal that by 2050 the UK will reach a net total of zero emissions. 
The Engineering Council provide 6 principles of ‘Guidance on Sustainability’ (Engineering Council, 2013) that are aimed “to support professional engineers and technicians when making decisions for clients, employers and society that affect sustainability”. It helps engineers analyse projects they are involved in that could have potential global impacts, and if there is an alternative more sustainable solution. 
















[bookmark: _Toc152009607]Problem Solving 
When problem solving, things that need to be considered are: What is the main problem? Is there a problem causing that problem? How will it be known when the problem is solved? Is there a solution to that problem? Does this product have limitations/constraints? And does the solution fit in these constraints?
Other things to consider are whether any more information/research needs to be gathered, for either the problem or the solution. If an object needs fixing, a redesign to make it better would be a good use of time, as it is already being redone/remade in some way. 
When choosing the best solution, there may be multiple good options. It may be effective to combine the good parts of all the solutions for the best outcome. Plans and resources should be noted to start redevelopment. 
Some examples of problems that may need fixing in an engineering industry are: 
An issue is found during development of a new product: First, pause development and figure out what the issue is if it is not already clear. Questions that may then be asked are: is it fixable? Why is there an issue? Is it due to the process/machinery/human error? Is it consistent with every product? What is the best solution? Then there may be some testing necessary to elaborate on the problem. Brainstorm solutions, if an issue in a large department, a meeting to present some ideas may be necessary as well as more research. Once a solution is found, extra tests should be carried out to make sure the solution is reliable.
An issue is found once the product is on market: Pause any current development of that product. Find what is causing the issue. If possible, fix the issue or replace what may be causing the problem. If development is paused for a long period, a part of the team should work on further development to make the improve the original product. Carry out testing to ensure the solution is effective and continue production. 
There is a supplier issue in the production process: if a long term issue then an alternative supplier will need to be found. If a short term issue then production will need to be paused or a temporary solution will have to be found. 










[bookmark: _Toc152009608]Team Structure 
My experience from working in teams has shown me that if you are all friendly and willing to put in the work, team work can be very effective. But when there is a group of people who do not really know each other and the majority of them have a poor work ethic, it can be difficult to produce a decent outcome. 
[image: ]A team that I was previously part of was a difficult team to get high grade level work out of. As it was only a group of 5, there were not many options for team structure. I was the team leader and delegated tasks to others that were completed but at a minimum level. For the final part of the task they didn’t even communicate back with me and I ended up doing the work on my own. 
In my opinion, the team structure for that project was based on the Product-focused divisional structure (figure 5.1)(Team Asana, 2021). We split into 2 parts, one focused on the physical/design side of the assignment and the other focused on the mechanical side, while I assisted on both sides where needed. This worked well for the parts that I received work for but as their work ethic fell, it did not work so well. We ended up with lots of work on one side and little on the other that I had to work at to balance out. 
Despite the failed use of this structure in this group, I think it would be very effective with the correct group. Some of the positives to this structure were that there were multiple ideas to discuss and decide on and everyone’s input was used equally. It was also easy to communicate between tasks.[bookmark: _Toc152009613][Figure 5.1] Product-focused divisional structure (Team Asana, 2021)

The negatives were that it can be difficult to agree on final decisions and not everyone necessarily pulls their weight in terms of work load. I think another downfall of this group was that there was no mix of introverts/extroverts to help form a balance meaning one person had to stand up and this made the communication hard. 
“Team longevity refers to the length of time and shared experience that team members have been working together. Therefore, the relationship between team structure and team coordination is likely be moderated by team longevity.”(Ji and Yan, 2020)
This quote suggests that the longer a team works together, the better the group works together. I’m unsure if a better group structure would’ve made the final outcome any easier, but if they had more time to work and understand what they were doing, we might’ve had a better result. But possibly not, as without communication, there is little that can progress when group work is necessary. If put with a group like that in the future I would maybe try an alternative way of communication and hope that I get some better people to work with. 




[bookmark: _Toc152009609]Personal Development Plan

	Long term goals (5 to 10 years)

	· Buy a house 
· Be able to give back to family who have helped me
· Own my dream car
· Get my dream job working with supercar

	Short term goals (0 to 5 years)

	· Pass my degree
· Get a job & stable income



	Goal 
	Objective 
	Resources required 
	Measurement 
	Target date

	Degree .
	Get a good pass in my degree.
	Hard work, focus and persistence.
	Gain a degree.
	2026.

	Get a job with stable income.
	Earn enough money to live comfortably.
	Dedication. 
	Get a job. 
	2026 after uni.

	Buy a house.
	Have my own house and family.
	Persistence. 
	Own a house.
	A few years after uni, by 2030.

	Give back to family. 
	Do things that make them happy.
	Money and time. 
	Help family pay for things if they are struggling.
	No end date.

	Own my dream car.
	Pay and be able to maintain my dream car.
	Money and time.
	Own a car bought with my own money.
	As soon as possible.

	Get a job I love.
	Get a job working with/near supercars.
	Determination. 
	Enjoy getting up and going to work.
	Around 2030 (earlier if possible).

	Get a job I can use my skills in.
	A job that involves CAD or similar ideas.
	Skills and lots of practice.
	Be putting my design skills to use.
	2026, straight after uni hopefully.









[bookmark: _Toc152009610]Summary/conclusion
In conclusion, practices in health and safety, approaches to problem solving and effective teamwork is fundamental for a secure and productive work environment. Through analysis in this report, it has been highlighted that engineers play a major role in advancing society and all of these aspects are important to ensure efficiency and positive wellbeing in a work environment. By prioritising these areas, it helps to remove risks, and improve productivity and assist engineers to thrive daily.
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