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Throughout the following report we will cover the importance of correct risk management, RCA and a detailed cover of my RCA in a real manufacturing setting.  The following information is critical to keep the company and the employees safe and working towards adjectives at an appropriate speed. I aim to cover the importance and legal reasons for correct risk management whilst giving detailed and real examples of how it used to help business, followed by a accurate guide on RCA and tools used with accompany a correct RCA
[bookmark: _Toc220307730]2.1
As engineers it is crucial to enforce risk management (the systematic process of identifying and controlling potential threats that pose risk to the companies’ goals and/or safety of the employees) because risk management is used to mitigate these risks ensuring the employees stay safe and the companies’ projects can run smoothly and on time. However, it operates outside the scope of just thought, it’s a legally backed up framework used internationally to keep company and employees safe together. The ISO 31000, implemented by the international organisation for standardisation, guides employers and companies on how to correctly assess and manage risk a head of time. Keeping profits and employees safe alike.
Throughout the manufacturing sector, risks appear everywhere, they effect employee safety, supply chain deterioration and controlled product assurance. All of which in extreme cases cause severe loss in profits and employee health. Risk management mitigates these risks to ensure that production and health and safety don’t become effected allowing the profits and employee health and satisfaction high alike. However, consequences of poor risk management include excessive re-work orders, lost profits, potential liability lawsuits from injured employees. Risk management is as shows imperative to the manufacturing sector as it has the best interest for the company and the employees. Allowing a smoother and more consistent production flow.
Many major corporations have utilised the full effects of risk management from an engineering standpoint. Examples include JP Morgan software, Toyota supply chain and Coca-Cola Market and consumer. JP Morgan saw an increase in cyber breaches, so they invested $500 million into their cyber and software engineers to ensure that their data has more protection against the increase in software attacks. Throughout 2011 Toyota were aware of the expected tsunami expected in Japan. Knowing these Tsunami would disrupt the production flow they for saw to move their engineers and supply chain to their international branches to keep up with demand. Coca Cola researchers noticed their product was causing an increase in health issues throughout the US. With risk management they identified the issues early, allowing their engineers to diversify their product and ingredient range to account for the new market. In all these instances major corporations used risk management to identify an issue early and hence prevent it. Highlighting the positives of risk management, all 3 examples show how using the risk management framework positively maintained a company’s profits and clients. 
[bookmark: _Toc220307731]2.2
An RCA (Route Cause Analyses) is a structured problem-solving method used to identify the underlying reason why a problem or failure occurred- rather than just treating the visible symptoms.  Making RCA a very useful tool as they remove any stimuli a problem stems from making the re-occurrence of the issue much more unlikely.   Continuing with these processes has allowed major companies to stop repeated issues and stop little issues from branching off into different and more serious ones. Major corporation examples of this include Boeings repeated 737 MAX (Study Pages 2018) case failures and NASA (NASA 2021) aerodynamics launch failures. In both examples the companies have reported consistent issues around the same topic. In both cases they stepped back from production did extensive research into the cause of these repeated failures using fishbone and 5 whys methodologies. Locating the starting issue prevented the issue from repeating itself and prevented it from reappearing. Demonstrating the need for RCAs in repeated failures. 
More to the point, risk management can also cover legal and safety related issues. One of the most prominent legal issues manufacturing companies is liability lawsuits due time of injuries. To risk manage this companies give out PPE to help their employees stay safe. In in certain areas PPE becomes a legal requirement.
ow



· Ear defenders- When the average sound level surpasses 85 db
· Eye protection- When airlines or other blowing devices can be used to propel dust and/or foreign objects into the air. 
· Steal toe cap boots- When any of the following are possible steal toe cap boots are required, risk of falling or dropping heavy objects, exposure to roll over hazards and, puncture or compression hazards. 
All (GOV.UK 2022)
According to the Health and Safety at Work act 1974 and the Personal Protective Equipment at Work Regulations 1992 (amended 2022) it’s a legal requirement that employers ensure that proper PPE is provided to all staff for free. Required and recommended PPE will be enforced to prevent a breach in the health and safety act. Failure to comply with these rules leads to legal action. Punishments are as follows legal penalties, fine and criminal prosecution (providing a single individual or a group of people can be showed being the whole cause of the PPE negligence. Clearly indicating the need for safety among the workers and other staff. 
Finally, the IMechE clearly indicates 4 roles for engineers to uphold. 
· Act with competence and maintain professional skills.
· Act with integrity and respect for others.
· Promote sustainability
· Exercise engineering leadership
ImechE 2024
Throughout all these principles the easiest way to uphold them is the RCA. Using an RCA can indicate issues you as an engineer have with each staple point. Finding the route cause will allow you to prevent this issue from breaking out into other issues making you not being able to apply to other staples of the IMechE code as well. Keeping ahead of these issues with an RCA will allow you to adhere to all the basic code of conduct related to being a proper engineer. 
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Context
Over the past months I have completed an RCA on PPE in the workplace and how to accurately and safely protect the workforce. I noticed an increase in workplace related injuries especially covering the face region. Following through with a RCA I discovered that the number of available safety googles was depleted. 
[image: ]
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An accurate RCA can be completed in 6 steps
1. Define problem.
2. Collect data.
3. Identify causes, Fishbone, 5 whys.
4. Annalyse cause.
5. Implement corrective actions.
6. Monitor and follow up.
Throughout an RCA two main methods can be used to accurately locate the main route cause, 5 whys and fishbone method. 5 whys is as simple as asking why 5 times to locating the issue. See Figure 1 bellow. Whereas the fishbone method separates the issue into branches, man, machine, method, material, measurement and environment. For each branch you must list 5 reasons that could cause the issue that coordinate with that branch. Once all the potential causes have been located, you colour code them red orange, green depended on likelihood of that being the genuine cause, red being the most likely scenario. See figure 1.2 bellow 
[image: How you can use “5 Whys” to understand the root cause of any problem ...]
[bookmark: _Toc220307734] Figure 1, a template used to complete the 5 whys
[image: 43 Great Fishbone Diagram Templates & Examples [Word, Excel]]
Figure 1.2 a template of a fishbone diagram.
The 5 whys is a simple and efficient issue to cause method. It is faster than other methods and can be more effective in a time crunch scenario. Many companies who operate at a fast pace tend to favour the 5 whys method. For example, the NHS use the 5 whys across the board from patient diagnosis to technical issues throughout the hospital (NHS 2023). Furthermore, considering the scope of my PPE RCA I found 5 whys more useful. It accurately located the issue in a timely manner allowing me to take the correct corrective actions to help ensure the safety of the people throughout the site. However, the 5 whys don’t work in every scenario, for larger corporations the root cause could be more systematic or issues from outside the business such as suppliers, throughout these cases 5 whys wouldn’t be appropriate as it’s likely to miss other possible causes.
However, the fishbone method is a longer more in-depth process, taking in different angles and all possible causes. This process is much longer and therefore isn’t favoured by many time crunch-based companies. However, larger corporations with different branches of business tend to favour the fishbone method as it can locate issues that not only effect one branch but also spread and affect other sides of the business. For example, Boeing used a fishbone RCA to locate a manufacturing issue with the structural defects in the 787 Dreamliner (RCAATBPSM 2021). However, throughout my research I found the fishbone method very not helpful. Its multiple branch method only works if an issue can stem from all those different areas. So, for these reasons when comparing the two, I find that the 5 whys is a more universally useable method and therefore more effective. 
In my research upon the location of the route cause the corrective actions were easy. I discovered that the issue with the safety googles was a low stock related situation. So, I implemented a system that once the remaining stock dropped bellow 25 sets of safety google a notification would appear promoting the correct teams to order more stock ensuring everyone can be safer throughout the company. Throughout all the companies the corrective actions should be similar, find a way to fix the route cause and maintain a close inspection. If for 2 months passed the issue remains fixed its likely you located the correct route cause. 
Finally, the main residual risk is human error. Throughout the RCA a human error could have led to the wrong data being implemented and therefore the wrong route cause being located or people forgetting to bring their safety googles and not reporting. Should this occur set up appropriate training for staff so they can help protect themselves and the company. 
[bookmark: _Toc220307735]Conclusion
To conclude, I discovered that RCA are an extremely useful resource allowing me to accurately solve current and prevent future issues. I found the RCA and risk management extremely useful in both cases they prevent future damages to the employees, however both were extremely time-consuming meaning immediate issues weren’t resolved in time leading to some issue getting worse before they get better. 
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