Quality and Business Improvement
Assignment 2		Jordan Francis



TASK
You are required to write a report which focusses on Lean and Six Sigma methodologies for process improvement. Your report should clearly identify and discuss the main stages or elements of Six Sigma process improvement initiatives. The report should also discuss the principles of Lean implementation with a focus on how associated principles can be utilised to optimise operational performance.
 
Wherever possible, identify examples of where such approaches could be used in your workplace. 

(2500 words maximum word count)


The aim of this assessment is to express knowledge on process improvement methodologies by conducting a report which focuses on the Lean and Six Sigma principles for process improvement. The main stages of Six Sigma as well as Lean implementation are identified, and with use of examples, shown how their use can optimise operational performance. 
The working area referred to is Tata Steel’s Cold Rolled Products, Port Talbot site. Cold rolling is the last stage of the steel making process, where the material undergoes its final number of processes to ensure it is suitable for the customer, and is made up of a pickle line, mill, CAPL, rewind line 3 and 4, batch annealing, temper mill and packing and despatch. The area is certainly one with a lot of potential for improvement via strategies such as lean and six sigma, as indicated by customer complaints, the diversion and rejection of coils, un-planned downtime and waiting. 
What is Lean and Six Sigma?
Six sigma is a fundamental methodology for process improvement worldwide, announced by Harry, M. et al (2000) as ‘the most powerful breakthrough management tool ever devised.’ The term has been described in a variety of ways; The Oxford Dictionary states that it is ‘a set of management techniques intended to improve business processes by greatly reducing the probability that an error or defect will occur.’ There are endless examples of companies like Motorola, Amazon and Ford that have implemented the strategy and improved production dramatically. Further, Meran, R. et al (2013) P.7 declares that ‘since the beginning it has represented a systematic and strict methodology for the optimization of business processes, with the goal of fulfilling all critical customer and business requirements completely and in a profitable way.’ Therefore, it can be concluded that six sigma is a ruleset that any organisation can enforce to strive to meet process perfection or a ‘six sigma level’ or better, which is ‘3.4 defects for every one million opportunities’ (Graves, A. 2012).
The Lean principle is similar to that of six sigma, with the same aim of achieving a successful and improved process which can be described as ‘lean’; something that is efficient. The Cambridge dictionary states that 'a lean company or organization does not use too many people or spend too much money, so there is no waste.’ Lean is a huge concept, covering a variety of things like ‘Prevention, Value, System, Process and Distributed Decisions’ as declared by Bicheno, J (2004) P.4-8.
Lean and Six Sigma Methodologies
The major methodology used within Six Sigma is DMAIC; an organised, data driven cycle composed of 5 sections to primarily improve existing business processes. Meran, R. et al (2013) P.9 describes DMAIC as a ‘systematic, common sense,’ with it being a methodical way of problem solving that avoids accidental exclusion of important factors. Each letter of DMAIC stands for a new stage in the process; Define, Measure, Analyse, Improve, Control; ensuring that all elements of the process are considered.  
The first stage; ‘Define,’ illustrates the problem being solved and the aspired result to provide an understanding of the task. It has been described as ‘a critical phase in which the team outlines the project focus’ (GoLeanSixSigma, 2017). Here, a problem and goal statement are issued; The problem statement determines exactly what the issue in need of solving is, referring to the impacts on the customer in regards to time, quality and severity. For example, a high number of surface finish defects representing poor quality which does not satisfy the customer, and lost time due to re-processing being the cause of the customer receiving their order at a time later than originally scheduled. The goal statement reflects directly on the problem to conclude what is deemed successful, considering the time taken to reach success and how much improvement is needed. For example, to reduce the amount of surface finish defects by 10% by September 2019. Tools like a project charter which outlines the active document on the project will aid in the production of these statements.
Step 2 is to ‘Measure’ in order to quantify the problem. Meran, R. (2013) P.75 declares that ‘one can only improve something if it can be measured!’ At this part of the process, the relevant measurements are determined, and data collection is carried out to view how the process currently performs. For instance, a count of components identified with surface finish defects compared to the total components processed for that day, to know a percentage defect rate. A key factor when measuring data is to ensure the data is reliable, as it enables effective decisions to be made; unreliable data will inevitably cause the wrong decisions to be made further down the line. ‘Measure’ allows the person undertaking the task to understand how it runs realistically, and they can use this information to decide how well customer and business requirements are being fulfilled in the next stage. 
Next is the ‘Analyse’ phase which is where the data is studied to find answers. The team will identify the root cause or causes of the problem by performing process analysis which consists of examining the process, displaying data graphically, searching for potential causes and verifying the cause. The data analysis tools used in this section include Pareto charts which graphically display data to find trends and a main focus, scatter diagrams to spot relationships between variables, Ishikawa diagrams to brainstorm potential causes of the problem followed by the 5 Whys to find their root cause, and FMEA to highlight possible process failures. 
After data analysis it is time to consider solutions to the problem in stage 4; ‘Improve.’ Here it  is asked ‘how can the causes be eliminated so that the project goal can be reached?’ (Meran, R. 2013, P.267). The individual or team must implement and verify the solution decided to be the best way for mitigating the root cause. This is done by firstly brainstorming potential solutions which can be narrowed down to find practical solutions with tools like an impact effort matrix; organising solutions by impact and difficulty. Tools can be used to determine the best solution; the PDCA cycle is a ‘great way to find out if small improvements are viable in a fast and low impact way’ (GoLeanSixSigma). Actively implementing the determined solution is the final part to this stage, where, for example, updated rules/operating procedures are set in place or new tools and machinery is used to complete a task.  
The final stage of DMAIC is ‘Control.’ This is seen as the most crucial stage of the method as it will determine the future of the problem, and therefore how beneficial the implementation of six sigma methodologies have been. During control, a strategy is locked in place to ensure that the improved process is sustainable; It is no good spending time solving the issue if it cannot be maintained. The purpose of this part, as declared by George, M. (2005) P.17 is ‘to complete project work and hand off improved process to process owner, with procedures for maintaining the gains.’ Lean principles should remain a constant focus to ensure continuous improvement.
Issues regarding waste can be reduced and even better resolved via the lean approach. Muspratt, A. (2018) states that ‘a lean approach will help your company eliminate activities that are devoid of value’ with the benefit of delivering the ‘same value to your customers with less effort.’ This is due to lean being an effective strategy which provides more time to spend on value-adding processes, by eliminating the wastes. There are 7 wastes, or ‘Muda’ in Japanese, assembled by Taiichi Ohno, which are strongly linked to lean. Ohno’s 7 wastes stated by Bicheno, J. (2004) P.15 are ‘Transport, Inventory, Motion, Waiting, Overproduction, Over-processing and Defects.’ The reduction and elimination of these wastes within an organisation will help achieve a lean process. 
The 5 principles of lean as defined by Womack on Jones (2007) lead to a decrease in these wastes when followed correctly. They are; ‘1. Define the value 2. Map the value stream 3. Make the process flow 4. Pull from the customer 5. Work toward perfection.’ Following these stages will aid in producing a lean process.
The starting point is an established marketing idea; to define value from the customer’s point of view in order to give them what they want rather than what is convenient to provide them with. Bicheno, J. (2004) P.10 uses a good example to declare this; ‘Customers buy results, not products – a clean shirt not a washing machine,’ enforcing the first step of need, not how, where or why it is done.
Next, identify the value stream by mapping the sequence of process from beginning to end; raw material to end customer with a continuing viewpoint of the customer or product. ‘Value stream mapping is a lean management tool that helps visualize the steps needed to take from product creation to delivering it to the end-customer.’ (Pearson, S.)    
The third principle is flow; an essential factor in waste elimination as waste is an inevitable by-product if the flow stops moving smoothly. Stalk and Hout’s Golden Rule is ‘never to delay a value adding step by a non-value adding step,’ which magnifies the need for a value flow. 
Having set up the framework for flow, then comes Pull; a short term response to customer demand. This stage ensures the elimination of waste from overproducing by only starting new work when customers, whether it be internal or external, ask for it. 
The final stage is to work toward perfection, which is a closer goal after working through the previous four stages. Perfection covers a number of things that aid in obtaining a lean system. Bicheno, J (2004) P.11 declares ‘Perfection does not mean only quality – it means producing exactly what the customer wants, exactly when (with no delay), at a fair price and with minimum waste,’ which is a start to the journey of continuous improvement. 
Implementation of Lean and Six Sigma
There are numerous examples where lean and six sigma methodologies have been implemented in companies for process improvement. The six sigma (DMAIC) methodology was first developed in 1886 by Bill Smith and Bob Galvin of Motorola telecommunications as a way of improving the production process to keep up with the improving Japanese ways. The implementation of this method offered Motorola ‘a simple, consistent way to track and compare performance to customer requirements (the Sigma measure) and an ambitious target of practically-perfect quality (the Six Sigma goal)’ as declared by Pande, S, P. et al (2000) P.7. Over time, the toolset provided the company with masses of what seemed like impossible improvements. 10 years in, company achievements included; ‘Five-fold growth in sales, with profits climbing nearly 20% per year, cumulative savings based on six sigma efforts pegged at $14 billion, and Motorola stock price gains compounded to an annual rate of 21.3 percent,’ (Pande, S, P. et al 2000 P.7) proving the intensity of the improvements made in the company, especially as it was one which was in jeopardy prior to the method. A similar pattern is shown for companies like GE/railcar leasing, with reported benefits of a 62% reduction in turnaround time at repair shops, and Honeywell reporting financial savings of $1.2 billion due to the implementation of six sigma strategies, as informed by Kwak, H, Y. (2004).
There is lots of opportunity for the implementation of the tools to improve processes in cold rolled products. The first area of improvement is regarding the missed met samples from CAPL, as 847 met referrals for ‘Missed’ were created and recorded last year (2018). Met samples are the tail end cut of every coil that gets sent for testing to check their metallurgical properties, therefore the issue of no testing on these missed coils could mean that components with poor characteristics are sent to the customer, which is the potential cause to numerous other organisational disadvantages. If the problem area was to implement six sigma methodologies, a reduction in the number of samples recorded as ‘Missed’ should occur, inevitably providing other benefits to the company.
Following DMAIC, the problem statement is that a high quantity of met samples were marked as missed in 2018 which cost the company a large sum of money, and the goal is to reduce the missed referrals by 30% by November 2019. To quantify the problem, met sample referral data (from Tata Steel’s technical intranet) concludes that 33% of samples have been deemed as missed, as shown by Pareto below.
[image: ]

At the next stage, data analysis tools can be used to find the root cause of the missed sample issue. Potential causes can be found with aid of an Ishikawa diagram, as below. 
[image: ]

The team should rank the causes in order of importance, and determine the root cause with techniques like the 5 Whys. Next, a method of improvement should be implemented. For example, if analysis concluded that an essential cause for the high percentage of missed samples is that the samples are scrapped because they are prone to overflowing off the sample table and becoming damaged, a recommended action is that the flip table speed is slowed to avoid the samples falling off. The improvement technique advised should be controlled to ensure sustainability. This example can be controlled by updating and distributing standard operating procedures regarding the samples so that the new flip table speed is enforced. The number of missed samples should also continue to be monitored to determine how effective the implementation of this strategy has been.
There are a number of locations throughout CRP with the potential for lean principles to minimise waste. One of the new wastes declared by Bicheno, J. (2004) P.19 is ‘wasted materials’, which is a typical waste within CRP, concerning side scrap. Coils can be side trimmed at the pickle line exit, CAPL exit and rewind line, producing lots of side scrap. Although this small percentage of material is recycled, it is still a waste of time, money, processing and material, as it goes through the same procedure as the final component, to eventually be scrapped and become useless. If the department could implement lean principles to reduce the amount of side scrap produced then these areas will begin to see positive impacts. 
[bookmark: _GoBack]A further waste in CRP and throughout Port Talbot site is the use of inappropriate systems; Much of the software is old and therefore prone to being slow and problematic. For example, system crashes when using old systems like lotus notes and the need for re-booting due to computer freezes. Another factor to consider is the software on the computers that is never used, as many start up packages include software that employees don’t even know exist. However, waste can also be found in regard to non-automated systems like record keeping and checking which has no involvement with technology.  Bicheno, J. (2004) declares that ‘the waste of inappropriate systems should not be confined to computers and automation’; CAPL permits are kept for months after they are made in the permit office ‘just in case’ , as well as double checking of systems like interlocked safety gates are shut properly.  
An example of a common waste in the workplace is the waste of defects; components are rejected due to defects such as coils identified with snakey buckle, under-width, scratches, quench stains and  laminations not being suitable for any customer, and can therefore be classified as waste. Looking at the data on rejects for just month 3 (March 2019), a Pareto graph has been conducted to display the trend of defects and which have the biggest impact on CRP rejection figures. A high total 149 rejections have been identified for March, which promotes the need for an approach like lean to be implemented. (Arising report, Technical intranet)

Moreover, the arisings report for CAPL financial year 2019 re-enforces the need for waste reduction regarding rejections as the line is above target and baseline. This year, 4.29% of material processed by CAPL has been rejected compared to the 3% annual target (as below). The excessive number of rejections has cost the company approximately £60,000, with ‘CAPL under annealed’ components being responsible for almost a quarter of this financial loss. The data quantifies the problem, providing actual proof that a method of process improvement is in great need. 
[image: ]

In conclusion lean and six sigma methods for process improvement cover a huge range of tools and techniques to optimise operational performance, some being the PDCA problem solving cycle, 5 Whys, Five S, poka-yoke and Pareto analysis. A clear need for such approaches within cold rolled products has been identified to optimise practical performance. The inefficiency of cold rolling processes is explained throughout this report by arising data, the number of samples labelled as missed for met referral, amount of material wasted in production and inappropriate systems. There are also many other areas throughout  the workplace not discussed where these strategies could be beneficial like process downtime on CAPL and the excessive supply of packing material at finishing.
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CAPL Arisings: actual vs target (%)

Target (%)	Week	Month	Year	3	3	3	Actual (%)	Week	Month	Year	5.51	4.29	4.29	
Percentage rejections




image2.png
Met Sample Referral Reason 2018

anadsns

e

onery

wpois o8y
Anspuaup adsng.
aiqeansun apdues
103 papestun
anien

uonesuo %

ssauuanoy adepns

passy

ggrggegges”

saiduwes jo saquny

Referral Reason




image2.emf
High number of 

'Missed'met 

referrals for 

2018

Measurement Machine

Man Method

Wrong referralreason 

No ink in brander

Brander not cleaned

Sample lost in 

test house

Sample lost in 

transport

Cobbling

Shearsdo not cut

Full sample table

Brandernot 

branding

Mislabelledsample

Sample is scrapped

Brand misread

Sample

not cut at 

CAPL 

shears

Incorrect sample size

Prepfailure Timetaking to collect 

samples too long


image4.png
CRP Arisings March 2019
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Unit Baseline 18/19 (%)Week (%)Weekly target (%)Month (%)Monthly target (%)YTD (%)Annual target (3%)

PT CAPL 2.87 5.51 3.00 4.29 3.00 4.29 3.00
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Referral Reason No. of samplesCumulative FrequencyCumulative Percentage 

Missed 847 847 33.65%

Surface Roughness 610 1457 57.89%

Proof Stress 361 1818 72.23%

Percentage YPE 316 2134 84.78%

Other 89 2223 88.32%

UTS 86 2309 91.74%

Percentage Elongation 64 2373 94.28%

N-Value 25 2398 95.27%

Ungraded Coil 25 2423 96.27%

Sample Unsuitable 22 2445 97.14%

Suspect Chemistry 21 2466 97.97%

Age of stock  17 2483 98.65%

R-Value 17 2500 99.32%

BH 16 2516 99.96%

Suspect ID 1 2517 100.00%


