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1 Introduction 

Risk management is a tool that should be used by all engineers, especially within manufacturing, as 

almost everything can pose a risk to an organisation, an individual, or even a product. This is not only 

limited to the manufacturing sector, but every sector has its own unique set of risks and methods of 

managing these risks. These risks must be managed to be able to work in a full capacity with as few 

risks to people, products, or organisations as possible and claim the benefits. 

1.1 Aims 

The primary aim of this report is to gain an understanding of risk management and how this is 

beneficial to the manufacturing sector and engineers. This will be done by examining and reviewing 

literature and legislation surrounding risk management, manufacturing, and identifying how to 

mitigate risks. This will be done by literature review and conducting a Failure Modes and Effects 

Analysis. 

1.2 Objectives 

- To explore what is meant by risk management and how it affects organisations. 

- To discuss the importance of risk management to the manufacturing sector. 

- Identifying the benefits of managing risks for manufacturing organisations. 

- To understand current legislation and codes of conduct surrounding risk management and 

manufacturing. 

- To illustrate the purpose of a Failure Modes and Effects analysis and how it is conducted. 
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2 Literature Review 

2.1 What is Risk Management? 

Firstly, it is important to understand what can be identified as a risk and how risks can be assessed. 

(Jorge, S, & Capinha, 2020) states that a risk can be described as ‘one of the most dynamic scientific 

areas’ meaning they can exist in almost any environment and are constantly changing and can be 

created very easily, especially in a manufacturing environment where each change can introduce a 

new risk entirely or eliminate another. It is important to assess these risks to identify the scale, severity, 

likelihood of occurrence and, safeguards to mitigate these risks. There are many ways to identify risks 

in each sector such as a Failure Modes and Effects Analysis which is widely used within the 

manufacturing sector to identify risks at each point of possible failure (Failure mode) and assess 

which current controls are in place and what changes could be implemented. 

It is also important to understand what is meant by “Risk management” and how it is applied within 

industries. ‘Risk management is a very important process in the context of global and organizational 

sustainability’ (Sarfraz & Ivascu, 2021), this applies to all organisation types and sectors including 

manufacturing, this remains true despite the disparity of types of risks which are specific to each 

sector. This would also mean that risk management is an essential tool in keeping organisational 

practices sustainable. ‘Managing risk is to minimise, control and share risk’ (Odimabo, Oduoza, & 

Subashini, 2018), this would make the impact of a risk to the business less of a burden and allow for 

resources to be allocated into other areas whilst also making risks easier to mitigate and possibly 

neutralise some risks and issues when they arise. This is of great benefit to manufacturing as they face 

risks that could potentially stop all processes, costing them, time, money, and human resources. 

Businesses in the manufacturing sector can prepare themselves for when a risk develops into an issue, 

or at the very least lessen the impact that it would have on the business. It is also important to note 

that not all risks can be completely removed and would only be able to reduce the severity and made 

less likely to happen this could be due to the risk’s nature or the scale of the risk. 
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2.2 Engineering Code of Conduct 

The Institute of Mechanical Engineers (IMechE) is a ‘purpose-driven organisation, committed to 

improving the world through engineering.’ (IMechE, n.d.) and has a code of conduct for professional 

engineers that details the rules that its members must follow even if they are not yet chartered 

engineers. Many of these values and responsibilities can be linked to proper risk management such as 

where it states, ‘They shall quantify, balance and limit risks in all aspects of professional work’ 

(IMechE, 2021), which encourages risk management to meet their values and be supported by the 

IMechE. They also recognise that the environment is a large factor and that members should ‘take 

account of the needs of the diverse environment, while never knowingly or deliberately wasting or 

carelessly using natural resources.’ (IMechE, 2021). Environmental factors can also be considered by 

conducting risk assessment and management, typically around the disposal of materials and fluids, or 

when construction is taking place. 

2.3 Health and Safety 

(IMechE, 2021) Also states that members should be committed to following health and safety 

regulations. Health and safety can also be at risk and should be seriously considered when conducting 

risk assessments and risk management and should be put as the highest priority to protect 

organisations and their workers so that they can perform their roles with any issues and prevent any 

other tragedies. This coincides with the work that the Health and Safety Executive (HSE) does to 

attempt to ‘reduce work-related death, injury and ill health’ (HSE, n.d.) and the wide range of acts that 

they, and local authorities, enforce upon organisations and are officially recognised by the government. 

This shows that it is not only a moral and ethical obligation to manage risk concerning health but also 

a legal obligation for organisations to put the lives of both their workers and consumers first when 

mitigating risks. This can also be seen in the (Health and Safety at Work etc. Act 1974), Section 2 

which clearly states that it is the employer’s duty to provide and maintain a working environment that 

is ‘safe’ and ‘without’ risks to health (Health and Safety at Work etc. Act 1974). To be able to mitigate 

these risks, the employer would need to conduct a full risk assessment and apply control measures to 

ensure safe working procedures and environment.  
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3 Failure Modes and Effect Analysis 

3.1 What is a Failure Modes and Effect Analysis? 

One of the most effective ways of assessing risks and further managing them would be to conduct a 

Failure Modes and Effects Analysis (FMEA), there are two styles of this kind of document which 

slightly differ in content. Firstly, there is a PFMEA (Process FMEA) which focuses on the Process or 

function of a piece of equipment or part of a manufacturing process to ensure that the process/function 

will be operational and identify issues that can be mitigated and then changes can be applied. There is 

then a DFMEA (Design FMEA) which focuses more on the quality of a given product, machine, or 

service and is more likely to be completed when the item/service is still in development but can also 

be conducted later when changes are going to be made. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

v 

 

Sensitivity: general 

3.2 Conducting an FMEA 

When carrying out an FMEA, firstly one or many processes or functions are chosen, this is typically 

an item/process that is still in development or an item/process that is undergoing a change either due 

to the implementation of a new function, help mitigate an existing issue, or an unforeseen issue with 

the item/process has been identified. 

After choosing an appropriate item/process, potential “Failure Modes” or issues will be identified for 

each of the items/processes. Once these have been established, potential causes can then be identified, 

these can be identified by using other methods such as an Ishikawa (Fishbone) Diagram or 5 Whys, 

there may only be one potential cause or there could be several depending on the complexity of the 

process or function. 

Finally, the current controls are identified, these could have been implemented after a previous FMEA 

or are already a part of the existing item/process. 

This data is then entered into a document as shown below:

 

Figure 1- Zone 9 Trimmers PFMEA 
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3.3 Scoring an FMEA 

After all areas have been identified, each section is then “Scored” or “Rated” on a scale that will 

defined uniquely with each FMEA or use an existing scoring system from a similar FMEA. 

Severity, occurrence, and detectability are then ranked on an individually defined scale that will vary 

depending on the scenario it is used in as well as the item/process that is the subject. 

Below is an example method that was used to score the previous document: 

As shown in Figure 2, Severity (left) was ranked based on the impact on the business if an issue were 

to occur with ten being the most extreme causing an unexpected stop in production and 1 having no 

real impact on the business. Occurrence (Centre) was ranked based on the likelihood of this issue 

occurring from every 1-2 coils (products) to one failure per year which is almost to be expected. 

Thirdly, detection (right) was scored from being impossible to detect to being able to detect the issue 

every time. 

 

 

 

 

 

 

Figure 2 - PFMEA Scoring Tables 
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Below is the fully scored version of the previous PFMEA: 

 

Figure 3 - Zone 9 Trimmers PFMEA Scored 

  



 

viii 

 

Sensitivity: general 

4 Conclusion 

To conclude this report, there are many reasons why risk management is relevant and important to the 

manufacturing sector, which consist of moral, ethical, and legal obligations to conduct risk 

assessments and manage risks. When managing these risks there are also several contributing factors 

such as health, safety, the environment, and the workplace, and managing these risks can produce 

many benefits such as cost benefits, performance benefits, and improved morale for all sectors and not 

just manufacturing. One of the best tools for conducting risk management is an FMEA, which is 

simple for anyone to be introduced to and works best for teams with members being in different areas 

of the workplace with different specialties to balance all considerations when in development or 

improvement. The findings of the PFMEA as shown in Figure 3, show that the current controls in 

place are effective at mitigating the risk of failure, and while no improvements were suggested, there 

are always improvements that can be made by other teams with more experience or with a new 

approach to the issues.  



 

ix 

 

Sensitivity: general 

5 References 

Health and Safety at Work etc. Act 1974, c. 37. Retrieved 02 12, 2024, from 

https://www.legislation.gov.uk/ukpga/1974/37/section/2 

HSE. (n.d.). Legislation owned and enforced by HSE and Local Authorities. Retrieved 02 12, 2024, 

from Health and Safety Executive: https://www.hse.gov.uk/legislation/enforced.htm 

IMechE. (2021). Code of Conduct Regulations. Retrieved 02 12, 2024, from Institute of Mechanical 

Engineers: https://www.imeche.org/docs/default-source/1-oscar/About-

us/governance/code_of_conduct_02_03_02.pdf?sfvrsn=2 

IMechE. (n.d.). About us. Retrieved 02 12, 2024, from Institute of Mechanical Engineers: 

https://www.imeche.org/about-us 

Jorge, R., S, O., & Capinha, C. (2020). Introductory Chapter: Risk Management. Risk Management 

and Assessment. London: IntechOpen. Retrieved 02 12, 2024, from 

http://dx.doi.org/10.5772/intechopen.93553 

Odimabo, O. O., Oduoza, C. F., & Subashini, S. (2018). An Insight into the Process, Tools and 

Techniques for Construction Risk Management. Risk Management Treatise for Engineering 

Practitioners. (C. F. Oduoza, Ed.) London: IntechOpen. Retrieved 02 12, 2024, from 

http://dx.doi.org/10.5772/62812 

Sarfraz, M., & Ivascu, L. (2021). Risk Managment. London: IntechOpen. Retrieved 02 12, 2024, from 

http://dx.doi.org/10.5772/intechopen.91067 

 

  



 

x 

 

Sensitivity: general 

6 Appendix 
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6.2 Technical Poster 

 


