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Quality & Business Improvements- Process Improvement Methodologies 
This assignment will focus on process improvement methodologies to improve quality and business. ‘Process Improvement is the act of increasing the value of a process’s output in the eyes of its customers’ (McIntyre, 2009, p.2). A business needs to be able to provide productivity that the customers will pay for, as the purpose of a business is to enhance the value to an assembly of inputs. In research on Six Sigma process improvement, Venkatesh and Sumangala (2014) looked at its position in the automotive industry finding that it provided growth within the company, financially, increased productivity, however there was only some contribution towards customer satisfaction and peoples’ equity. 
This report will discuss process improvement tools, root cause analysis, data analysis tools and how these tools can be used in the workplace. Also, lean systems will be considered, looking at the 5 lean principles, how they are used in the workplace and an evaluation of lean. 
The first part of this assignment will look at process improvement tools. As Shiba and Walden (2002) state, solving problems ultimately comes from process improvement. Process improvement would not be needed if there was not a problem to deal with in the firsts place. The first example of a process improvement tool is Failure Mode Reduction Analysis (FMEA). FMEA can be used as a tool in many different industries such as admin procedures, risk assessment, food safety and is a widely used tool in manufacturing. It can identify and assess the failures of a service or product and once identified, actions can be taken to reduce the chance of them reoccurring (Ford, 2011). The benefits of using FMEA are that it can reduce the cost of a project because of the reduction in potential failures in the future (with records available), the product quality , reliability and safety would be improved and it is convenient and straightforward. Nevertheless, as a tool it has many benefits to a business but it also comes with weaknesses. For example, FMEA needs to be done as a team because it requires brainstorming with regular updates, these team members have to deliberate over the rankings/data being entered which can take time. As shown below, an example of the FMEA structure that would be used to analyse the risks in the workplace (Joshi and Joshi, 2014, p.34).
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At Tata Steel FMEA can be used on machinery or a certain system. The first part would be to identify the potential failure and their effects and ask why until a root cause can be determined. Failure modes would include problems that have occurred and rarer difficulties. The potential causes and actions are recognised to eliminate the cause of failure. For the different failure modes standard scores will be given as shown above (Severity, Likelihood of occurrence, Likelihood of detection).
	The next process improvement tool that will be looked at is Quality Function Deployment (QFD). The voice of the customer is important when taking on a project or looking at process improvement. As Cundey and Elrod (2011, p.46) state ‘Quality function deployment is a systematic process to integrate customer requirements into every aspect of the design and delivery of products and services’. The QFD is built as a series of matrices (quality tables) which ensure customer approval and improved quality services. An example of the way a QFD would be structured, labelled and scored is shown in the image below using a measuring tape example:  
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There are many advantages of using the QFD method, these include:
· Requirements of the customer are taken into account
· It can show the advantages and weaknesses of a company when comparing to others.
· The quality of a product is constantly improving.
· Planning of products becomes a fundamental part. 
However, his method also comes with limitations potentially causing problems such as:
· The method could be complex because some products may have a large number of matrices and analysing can be hard. 
· Sometimes the number of customers are limited depending on the business.
· It is mainly a qualitative method. 
(Wolniak, 2018)
In the workplace at Tata Steel, QFD can be used to understand the customers need for the steel i.e. to contend with competitors all of the world, to have a reciprocal relationship with customers or to discover what properties they want in their steel. At the heavy end in the steel industry, an example could be considering the value of sinter that is provided to the customer (the blast furnace). The features to be included could be the particular chemical make up of sinter that the furnaces require, this can pin point the features to include in products.
The next part of this assignment will discuss root cause analysis (RCA) as part of process improvement methodologies, using fish bone analysis (Ishikawa) as an example. RCA tries to encourage businesses to take the time to carry out in depth investigations into making long term solutions for problems instead of a temporary fix that causes a repeat of problems, costing time and money. As Okes (2019) suggests, it is important that problems causing a large impact would get the focus that is fitting. However, for RCA to be most effective it requires mistakes and problems to happen over a long time before the analysis becomes well practised. 
	Fish bone analysis is a RCA approach that uses a diagram to visually look through all of the potential causes of a problem. This analysis uses 4 steps that then would eventually allow causes to be grouped in to categories:
· Problem identification
· Major factors
· Potential causes
· Analysis of diagram  (Liliana, 2016).
The possible categories linked to Tata Steel that the causes would be put into are machinery, materials, people, procedures, environment etc. The Ishikawa diagram encourages group discussion and is set out in a format that is easy to read. However, the diagram could become complex making it challenging to show the interrelationships within the diagram. At Tata Steel, fishbone analysis would be used in a problem solving session where it would be presented on a flipchart or whiteboard, everyone who is involved in the problem solving session will be involved in  brainstorming ideas. The ideas focusing on the cause of the problem are sometimes written down on sticky notes until all angles have been explored. 
	


The next part of this assignment will look at data analysis tools including Pareto Theory Analysis and Scatter Diagrams. The tools for data analysis such as the ones discussed below can present the data in a way that the correlations and particular patterns can be seen clearly.
The Pareto Effect is a tool that takes into consideration cause and effect. The general rule is that 80% of effects come from 20% of causes. For example: 

80% of the revenue is generated by 20% of the clients. That is why it is also known as the 80/20 rule. Commercial applications of the Pareto Effect:
· 80% of profits comes from 20% of clients.
· 80% of complaints comes from 20% of clients.
· 80% of profits arises from 20% of the product portfolio (Intemarketing, 2014, para.1). 
This analysis can put together the top vital contributors that could account for quality problems or engineering problems in industry. Additionally, Pareto analysis can prioritize the main cause in order of importance to the business, find practical applications ( needs of customer, opportunities for investment). Conversely, like the other tools discussed so far in this assignment Pareto analysis has some disadvantages. As Wilhite (2017) states, that Pareto analysis may not provide a view of the root cause. The Pareto chart can identify the major issues but tools like FMEA are needed to find the reasons why the major issues have occurred. Also, one Pareto analysis may not be enough because you cannot compare with other charts to find the biggest contributor. Furthermore, Pareto charts can not be used to find statistical data such as the mean or a standard deviation, it cannot be mathematically tested because it shows qualitative data. 
In the position that Tata Steel is at in the economy right now it is important that finances are considered carefully. Pareto analysis can allow companies to make sure their resources are being used most efficiently. As there are so many different work areas that are part of Tata Steel, the multiple problems that may occur such as asset defects can be analysed in this way so that it is not overwhelming and more manageable.
Another data analysis tool is a scatter diagram. A scatter diagram is useful for showing the type of correlation between two sets of data, showing correlation but not the cause of the correlation. The types of correlation can include positive, negative or no correlation. An example of a scatter diagram is shown below:
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									(BBC, 2020)
In a scatter graph a line is often used to show the best fit of the data mathematically and can show how strong the correlation is between two variables and displays the points that are more unusual in the graph. 
When using a scatter diagram there are considerations that need to be understood when using the data. As ASQ (2020) suggests, the data on the graph may show that there is a correlation between two variables, however, it must be considered that the relationship may be caused by a third variable. Also, a diagram may not show a connection because the data has not covered enough range or a variable is widely varied. As discussed below the scatter diagram is a useful tool to businesses because it allows interpretation of the data. At Tata Steel scatter diagrams can be used for a particular process for example, looking at the speed of the strand of the sinter plant and it’s relationship with the quality of sinter. If the speed of the strand is related to the quality of sinter then the quality can be controlled by the speed. Brainstorming can also be performed including the views of operators, engineers, technical managers, etc to find possible variation sources. If for example, the strand speed when at a low speed improves sinter quality then the graph would show the correlation and it can be interpreted into a safe working procedure. 
The final part of this assignment will look at lean systems, evaluating lean, the principles of lean and how it is used in the workplace. Lean tries to get continuous flow in the system of operations to deliver better quality for the customer. As Bicheno and Holweg (2016, p.1) state, the three dimensions that need continuous improvement are:
· ‘Waste reduction
· Value enhancement
· People involvement’ 
Without all three of these dimensions lean cannot survive. There may be more emphasis on one or more of these at a time but each of them will be guided by a purpose that is customer related. Waste reduction would mean increasing value for customers but not using as many resources, value enhancement should be focused through the customers eyes and defined by them. People involvement concentrates on bringing together operations, customers, money and the people. 
	Many manufacturing companies find it difficult to launch an effective lean manufacturing system. The lack of understanding around lean performance and how it is measured has had a significant impact on the failure of lean (Behrouzi and Wong, 2011).  For lean to work within a business it must be managed by measuring it’s performance. In a study to measure how ‘lean’ companies were, a survey was carried out on around 30 businesses and it was found the majority relied on a model that characterises the lean principles by Karlsson and Ahlstrom (1996).  This is when the nine variables of lean were developed, e.g. waste, continuous improvement, pull, multifunctional teams etc. Manufacturing strategies that form optimization are ultimately what will put businesses on top over other companies, through customer satisfaction and optimization that is modern and reliable ( Adesta and Prabowo, 2018, p.1). Lean manufacturing  ‘ is a way of thinking philosophy, methods and management strategies to improve efficiency in manufacturing or production lines’. 
	In an industry such as Tata Steel, lean principles can be very useful as steel production is done through a process. Tata Steel has to take into account the waste that can cause inefficiency and lots of money used from the business that has no added value. For example, producing too much molten iron when the BOS plant is not able to hold it all, making steel that is not to the customers specific requirements or producing more material than is needed. Regular occurrences of waste at Tata Steel come from the condition of machinery ( the majority of the equipment was built when the steelworks first opened), availability is also a problem with waste because Tata Steel runs like a conveyor belt and if one of the production line stops it affects the whole process (some are more detrimental than others). 
[bookmark: _GoBack]	In conclusion, this report has looked many different tools, diagrams and principles that are all involved in process improvement. The process improvement tools included FMEA and QFD,  how root cause analysis can improve a process, data analysis tools such as pareto theory and scatter diagrams make the data clear to analyse and find a relationship between two variables, whilst lean principles provide the theory of how to optimise work processes ( using Tata Steel as the example). 
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Another data analysis tool is a scatter diagram. A scatter diagram is useful for shoving the type of
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Figure 1: Sample FMEA Form

Probability of Failure

Possible Failure Rates

Extremely High: Failure almost nevitable
Very High

Repeated Failures

High

Moderately High

Moderate

Relatively Low
Low

Remote
Nearly Impossible

>=1in2
1in3

1in8

1in20

1in80

1in 400

1in 2,000

1in 15,000

1in 150,000
<=1in 1,500,000

Figure 2: Typical FMEA rating scale

‘The advantages of FMEA are but not limited to

- uncomplicatedness & convenience of tool

- help perform design/trade-off analysis

- reduce possibility of similar failures in future

- minimize the costs in a project

- reduce development time

- minimize late changes

- improve the product/process quality, reliability & safety
- reduce risk of citical or catastrophic issues

- increase user satisfaction

- availability of risk records for future developments/changes

‘controt acuon pians which are documented in Control Plan
tool. The tools viz. SIPOC, FMEA, C-Matrix, Control Plan &
Process Map are “living documents™ — which means that
when one changes, the other documents should also be
updated accordingly. The relationships among these
‘documents are depicted in Figure 3.
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