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Abstract
The purpose of this report is to discuss the relevancy of risk management in the manufacturing sector by giving an overview of risk management in the manufacturing sector and what tools can be used to conduct this. The report outlines the purpose of a root cause analysis and the relevance of an RCA in engineering and manufacturing. From the RCA conducted the results show how a problem can be identified and how the risks can be reduced by applying control actions. The conclusions from the results show that an RCA can be used to reduce the risks of the issues identified. This report includes research that links risk management to engineering and how issues can be addressed before a problem arises.














1 Introduction
This report is to discuss the relevancy of risk management in the manufacturing sector by using industry specific tools. It is important for engineers to understand risk management as they are the center of designing, maintaining and building systems that must follow BSI standards. The aim of this investigation is to understand why risk management plays an important role in engineering practice using tools such as an RCA. The report will outline an overview of risk management, tools to conduct risk management and legal and ethical considerations. It will also cover the methodology of an RCA with further detail into the actions recommended to mitigate the risks and identify any remaining risks that cannot be mitigated.  














2 Literature review
2.1 Overview of risk management in manufacturing
Risk management is an approach used to help understand potential hazards, the consequences and the likelihood of these risks happening. The goal of risk management is to find these hazards and put control measures in place to reduce the risk and control the hazards to ensure the safety of any person who may come into contact.  
Risk management plays a large role in the manufacturing sector, an article published in 2020 by Oduoza (2020) states that risk management is “essential to minimize negative influence on performance in any sector including manufacturing” this statement shows that risk management is relevant to many engineering sectors to help the companies maintain performance levels. Risk assessments can be used to help identify what factor the risks are under and how they are linked to each other. The same article published in 2020 by Oduoza (2020) states that “ human injury (human factor) could be linked with poor labour skill (organizational factor) which resultant impact on cash flow (economic factor)” this finding was carried out using a Bayesain belief network which links risk factors to each other to help gather an understanding of where control measures need to be put in place.
In any engineering project risk management will be used to determine potential health and safety risks and to identify any issues before they become problems. Therefore, the importance of risk management is high. One of the reasons risk management is important in engineering is its use in preventing delays and exceeding budgets, an article published in 2024 by media insight hub (2024) states that, “when risks are not properly identified and addressed, they can lead to unforeseen circumstances that can cause a project to fall behind schedule or exceed budget” however, by conducting a risk assessment at the start of a project engineers can identify the risks and put in place control measures to mitigate these risks, showcasing the importance of risk management. Furthermore, the importance of risk management can be linked to health and safety factors as the article published in 2024 by media insight hub (2024) specifies that “engineers are responsible for designing and constructing buildings, infrastructure and systems that are safe and reliable” by implementing risk management and addressing the risks in the different phases, engineers can reduce the risk of injury and other hazards from occurring. 
2.2 Tools for risk management                                                                                                        Root cause analysis (RCA) is a tool used in many sectors of engineering and is used to find the causes of potential risks involved with projects, rather than just focusing on the aftereffects related to the risks. The main goal of an RCA is to understand why the risks may occur so control measures can be put into place to prevent recurrence. RCAs will list in a table the identified issue, the effects of these issues and the severity of these effects. Included in an RCA are also the potential causes of the issue, how likely the issue is to occur and the control measures in place to help prevent the issue. Another section of the RCA will focus on what further actions can be put in place and a reevaluation of the severity and how likely they are to occur. 
An RCA is used effectively in the manufacturing sector when manufacturers run into issues related to their equipment and products. According to Jenkins (2025) the main reasons an RCA will be used effectively in manufacturing are “shop floor disruptions, product defects or failures, machinery breakdowns and safety issues” in theses instances an RCA will be used  to identify the root causes of the problems and what further measures can be taken to help prevent the recurrence of these issues.

2.3 Legal and ethical considerations  
The IMechE code of conduct covers behaviors that all members must follow, the code promotes high ethical standards to protect its members and the public. One of the four principles of the IMechE code of conduct is “work with competency and maintain up to date knowledge and skills” this principle is applied to engineering as it is expected of the members to be able to “quantify and limit risk in all aspects of professional work including those who are working under your authority” This principle is directly linked to the health and safety legislation as maintaining up to date training is one of the key control measures in reducing accidents at work. Another principle of the IMechE code of conduct is “act with integrity and respect for others” this principle is applied to engineering as it is expected of the members to “present and review engineering proof, theory and interpretation honestly, accurately and without bias”. Another principle of the IMechE code of conduct is “promote sustainability” this is applied to engineering as sustainability is an ever-growing problem that requires addressing, this will be done through using more sustainable materials and sustainable manufacturing methods. The final principle of the IMechE code of conduct is “exercise engineering leadership” this principle is applied in professional engineering as the members must “pay contributions to public discussion on engineering matters within your own area of competence and in an objective, truthful and clear manner” this leads to the engineers being able to share knowledge and findings in a way that is beneficial for those involved.

3 RCA results
3.1 Methodology of RCA
The first step of the RCA was to identify the issues with the item and verify if it’s an issue worth investigating. At this stage data must be gathered related to the issue such as timelines to help with the process of producing an RCA. Once the issues are identified the next step is to list the potential effects of the issue and rate the severity of the effect. Then the factors that may potentially cause the issue to arise must be investigated and listed on the RCA with how likely they are to happen. Then solutions to fix the problem will be analyzed and the severity and likelihood of the potential causes will be reassessed.
3.2 Ranking and justifications
In the RCA, with the issue of untrained operator, I ranked the severity of injury to operator as 9, the reason for this was that if an angle grinder malfunctions due to the operator the injuries they would sustain could be loss of limbs. The likelihood of this occurring I ranked as 4 because there should already be measures in place to stop an untrained operator from using this tool. I ranked the effectiveness of the current control measures as 6 since basic training and pre-use checks of the tool should rule out some risks. 
In the RCA, with the issue of machine failure, I ranked the severity of kickback with the tool as an 8 (10 being catastrophic impact), the reason for the ranking is that the kickback can potentially cause injury to the operator. The likelihood of this occurring I ranked as 3 (1 being rare or unlikely) as the potential causes of this risk occurring would be overheating or gearbox failure which both aren’t highly likely. I ranked the effectiveness of the control as a 2 (1 being very likely to detect) because pre-use checks and maintaining the correct settings should both reduce the chances of the risk occurring. 
 3.3 Proposed corrective actions
The proposed further corrective action in place for an untrained operator is for the workplace to provide advanced training before someone can use the machinery this will help reduce risks as the operator will be able to identify any potential issues before carrying out the task.
The proposed further corrective action in place for machine failure is to have a line manager check over the equipment before the operator uses the tool, this would provide some extra expertise to double-check that the equipment is ready to use.

3.4 Residual Risks 
A risk that cannot be reasonably avoided is projectiles and fragments being ejected from the tool, the discs can shatter due to hidden problems and at that speed the guards on the tool wouldn’t provide full coverage. Another risk that would be difficult to avoid is an electrical failure because even after an inspection there can still be internal wire damage. 


4 Conclusion
The key results of the RCA were that the occurrence and detection ratings of the issue of an untrained operator could both be improved by implementing the action of mandatory advanced training. For the machine failing the occurrence and detection of this issue could both be improved by implementing the action of pre-use checks, safe operating methods and correct setting for the job. However, the severity of both risks could not have been improved on.
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	Long Term Goals (5 to 10 years)

	
Progress in the company to working offshore, gain further education after BSc Hons degree


	Short Term Goals (0 to 5 years)

	
Obtain BSc Hons in mechanical engineering from UWTSD. Increase my skill in CAD



	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	
Improvement in maths


	Practise questions in topics I struggle
	Past paper questions
	Weekly comparison of understanding
	November

	

Obtain degree

	Put time into revising notes 
	Lecturer notes
	Getting a pass in each assignment
	4 Years

	
Increase CAD skills


	Follow instructive videos
	Software lectures 
	Producing more complex designs 
	3-4 years

	
Work offshore


	Gain experience
	Work assignments
	Going from national travel to international
	5 years

	
Gain higher education


	Receive degree
	Books, articles and notes 
	Finish degree and apply for masters
	5+ years


6 Personal Development Plan
Name – Joshua Ludlow
Degree – Mechanical engineering Previous Qualifications – A level physics, A level engineering
Previous Experience – Tooling technician
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