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2. Introduction
To be successful and safe there are many things that engineers must consider. A large part of engineering is the design and manufacturing processes, however, engineers also have many responsibilities to themselves, the public and the environment. This report will provide an overview of some of these topics and how they apply to engineers in their daily lives.

3. Health and safety
Heal and safety is defined by the Cambridge dictionary as “the laws, rules, and principles that are intended to keep people safe from injury or disease at work and in public places” (Cambridge dictionary, 2024)
To ensure that people are safe laws or legislation is passed to ensure certain things.  This legislation is what provides the legal basis for the duties that employers and employees have. In the UK, matters of health and safety are delt with by the Health and safety executive (HSE A, 2024)
 the role of HSE is to find any violations of legislation and issue fines/consequences. As well as to ensure that all legislation is effective and useful. The HSE also provides guidance on how to effectively follow this legislation. (HSE B, 2024)
There are many pieces of legislation that would apply in an engineering workplace. One of the most commonly referenced pieces of health and safety legislation. Is the Health and safety at work act 1974 (HSWA, 2024).

HSWA describes the responsibilities that anyone at work has. For example “the provision of such information, instruction, training and supervision as is necessary to ensure, so far as is reasonably practicable, the health and safety at work of his employees”(HSWA, General duties of employers to their employees, 2.(2)(e), 2024) this means that it is a legal requirement that employees are adequately trained to work safely with potentially dangerous equipment.
People in the engineering sector are often near or handling machinery, chemicals or things that could be considered a risk.  a large part of health and safety in work is to avoid potential incidents. Typically this is done by assessing any and all risks in an environment and determining measures to be implemented to avoid them (BSC, 2024)

This process is known as risk assessment, and is a process that all employers should do. One tool used to complete a risk assessment is known as a risk assessment matrix.
A risk assessment matrix is used for ranking risks based on the severity of consequences and likelihood of that risk happening. Risk matrices can be of any size, but a common size to use is a 5 x 5 grid. Once risks are evaluated they can be prioritized and appropriate action can be taken to prevent them

	Severity vs likelihood
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	possible
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Table 1. Risk Matrix

An example of a scenario which may be assessed with this method in the context of an engineering workshop would be lathe operation. Lathes are very useful, but dangerous pieces of machinery. A common risk associated with lathes is hair or clothing becoming entangled in the spinning parts of the lathe. This is a risk with severe consequences and can cause significant damage to a person. This is also a risk that could happen relatively easily if proper care is not taken. 




4. Engineers role in society
Engineers have many roles in society, aside from design and manufacture. Engineers also have a responsibility to conduct themselves professionally and with respect for other and the environment. Engineering originations will often provide a code of conduct, which act as ethical guidelines for any person part of the organization
One of the largest of these organisations is the Institution of Mechanical Engineers, commonly referred to as IMechE. the goal of the IMechE is to link professionals together and promote the sharing of ideas and innovation.
The IMechE has their own code of conduct (IMechE A, 2024), made of 4 main principles which can be summarised as:
1. Maintain knowledge and competency of your work
2. To be respectful and truthful to others and in your work
3. Be mindful of the environment and sustainability
4. To not negatively affect the perception of the industry
With global warming and climate change getting worse each year it is vital that engineers do their part to keep the planet in a liveable condition. In the IMechE code of conduct it states that engineers must “Comply with obligations for health and safety and environmental protection”(IMechE B, 2024)

These obligations include following relevant legislation, but also include many decisions in the design process. Such as, Material choices and sourcing, which has been getting more focus in recent years with a shift into using more recycled materials when possible. There has also been a large focus on moving away from fossil fuel reliance for energy, it is the role of the engineers of the world to come up with a solution for this. A lot of development has been made in this field, however there is still a long way to go.
Another organisation that provides a code of conduct is the institution of engineering and technology . Their code of conduct is more specific in the language used and detail given, however it still covers mostly the same points as the IMechE. “Members shall take all reasonable steps to avoid waste of natural resources, damage to the environment, and damage or destruction of man-made products.” (IET, 2024)
Engineers must aim to reduce waste produced in every stage of design, manufacture, use, and disposal. This is somethings to be considered especially in the electronics industry as a lot of the waste from this sector is not recyclable, with an estimated 74million tons of e waste produced globally by 2030 (Yang F,2024). This means that engineers should develop products that are easier to recycle and should last for an appropriate amount of time.
5. Team structure

Engineers must have detailed technical knowledge of their work to be successful, but no single person could achieve what engineers have together. Working together is a hugely important part of engineering, and so doing it effectively is also important. Every person has their strength and weaknesses in their skills and knowledge, with a well organised team these differences are accounted for. (Kovacic, 2014)
I have personally worked in teams when completing assignments for university. I took part in a project which involved making a robotic arm play the game ‘towers of Hanoi’ (Encyclopaedia Brittanica, 2024)
The team I worked in was fairly small, we all had different strengths that were useful for completing different steps of the project. There was no clearly defined hierarchy in our team, we all had a say at every stage and decisions were made by all of us as a team. I believe that we worked effectively to complete the tasks we needed to, splitting design work between members of the group to ensure that no one was being underutilised

According to an article by Alex York (York A, 2024), the kind of teams structure that my group and I used in this project could be considered a flat team structure. A flat team structure is defined by the lack of hierarchy and chain of leadership and decision making. It is more focused on individual collaboration rather than strict organisation, making it useful in teams that are of a size where effective communication between all members is feasible.
Conversely, for larger organisations where this would not be possible, having a strict hierarchy and roles can be more effective. This kind of team structure is characterised by having clear leadership and order, often with different levels of responsibility. These types of organisations will have a CEO or person who is ultimately in charge of everyone else, with management that works under the CEO and other general employees/ team members below them. This kind of team structure is very predictable and all members have clear roles within the team
A matrix team structure has clear leaders, roles and responsibilities, but where the hierarchy is not as strict members of matrix style teams will potentially have several people above them that they report to for different things.
There are many other styles of team structure that all have different strengths and different team structures should be used depending on the specific situation. Or teams may chose to use aspects of different styles that best suit them and their needs. (Bai W, 2017)

6. Personal Development Plan

Name - Callum Williams
Degree – BEng Mechanical Engineering 
Previous Qualifications – engineering BTEC level 2, level 3 extended diploma
Previous Experience -  CAD for personal projects, projects in education, some machine shop experience.
	Long Term Goals (5 to 10 years)

	Design work competency
Long term employment in industry


	Short Term Goals (0 to 5 years)

	Graduate university with degree
Complete personal projects

	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Employment in industry
	Working in design based field
	Experience and contacts/ links to industry
	Have signed contract for employment
	Jan 2028

	Design skills
	Gain experience, knowledge and efficiency in designs
	Technical knowledge on mechanical principles
	Become chartered engineer, employed in industry 
	>2030

	University education
	Further academic knowledge on relevant topics
	Class materials, lecturer guidance and further reading
	Graduate with 2.1 or higher
	Jun 2027

	Personal project completion



	Developing design skills and personal goals
	Manufacturing equipment and CAD software
	Meet design spec
	~Aug 2025


Table 2. PDP



7. Conclusion
In conclusion there are many things that engineers must consider to be successful competent and safe. One aim that all engineers will be striving towards is complete sustainability for the industry in every aspect from material acquisition to the safety of engineers and the public.
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