



Lean and Six Sigma Methodologies for Process Improvement















Student Name: Colten James Jones                   Student Number: 2114469
Introduction
Lean principles are a concept of efficient manufacturing/production philosophies that originally derived from the Toyota Production System (TPS) during the mid-20th century. Lean manufacturing was predominantly developed by Sakichi Toyoda and Taiichi Ono, the founder and chief engineer of Toyota at the time, respectively. The aim of lean manufacturing focuses on waste elimination and on reductions on cycle times which has several benefits including the improving of process performance and efficiencies and ensures the production of higher quality products. Lean manufacturing focuses on eliminating activities that do not add value in manufacturing processes that are unnecessary for the customer, hence focuses heavily on creating value for customers and improving customer satisfaction. Lean manufacturing operations allow for the removal of eight sources of waste which are represented by the acronym DOWNTIME which stand for Defects, Overproduction, Waiting, Non-utilized talent, Transportation, Inventory, Motion and Extra processing (Torielli et al., 2010). From the TPS arose the 3M system (Muda, Mura, Muri) which indicates inefficient processes/activities that are a hindrance to the allocation of resources and to overall customer satisfaction. Muda means wastefulness or uselessness and refers to any activity that does not add value to the product or service. Mura means unevenness or non-uniformity and refers to inconsistencies in production operations that eventually leads to fluctuations in production. Muri means overburden and refers to the over-working of employees and/or machinery or when employees and machines are forced to work in an unsustainable way. Muri can lead to the loss of staff through stress and illness as well as the malfunctioning of machinery. Muda, Mura, and Muri are highly interconnected and the elimination of any one of these will often eliminate the other two (Smith, 2014)    
Six Sigma focuses on the reduction of variation (defects) in the quality of products by eliminating defects, this reduction in variation improves process performance in relation to what customers require from the given product. Six Sigma is a highly data-driven approach to the reduction or elimination of defects which can be achieved through two types of methodology; DMAIC (Define, Measure, Analyse, Improve, Control) and DMADV (Define, Measure, Analyse, Design Verify). 
Lean and Six Sigma strategies are often applied in sync with resulted combinations of Lean Six Sigma methodologies. Lean methodologies focus on the elimination of waste which in turn eliminate any potential opportunity for the foundation of defects. The improved quality of products attributed to by the implementation of Six Sigma strategies allows for faster cycle times hence reducing waste, i.e., prevention of extra hours of work needed to repair or remove any defects or problems that have arisen from waste.    
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Figure 1: Relationship between Lean and Six Sigma methodologies for process improvement (Rastogi, 2020) * Need to Reference *

This report will further discuss the lean and six sigma methodologies for process improvement. We will look into several lean principle tools and philosophies all of which provide and assess different ways of reducing or eliminating waste, and will discuss the data driven approaches of six sigma.   





Lean Processes and Principles
Lean manufacturing is a systematic approach which focuses on minimising waste while simultaneously maximising productivity to improve manufacturing processes, the improvement of process performances ensures a higher quality of product for the customer. The ideology of lean manufacturing was explained in detail my Womack, Jones, and Roose in the publication of their book “The machine that Changed the World” in 1990. This book highlighted the concept of efficient manufacturing tools and philosophies implemented by Toyota during the mid-20th century in the Toyota Production System, TPS. TPS is an over-arching socio-technical framework system which is used to efficiently organise manufacturing processes and facilities to minimise waste which inevitably reduces costs (Hampson, 1999). 
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Figure 2: TPS house diagram displaying the set of principles integrated in lean manufacturing. (Kerr & Proctor, 2017) 

As can be seen in figure 2 a core principle of the TPS house is continuous improvements to the production system, this is commonly termed Kaizen (Kai = change, Zen = good). Kaizen relies on often small improvements in a continuous process to provide sustainable improvements, once small improvements have been made these are then set as a benchmark acting as a platform for future improvements to build off. The PDCA cycle is a lean tool which pushes forward the philosophies of Kaizen and drives for continuous improvement. The PDCA cycle consists of four components:
· PLAN – Identify the problem, collect required data to understand the root cause, and develop a process necessary to deliver results.
· DO – Implement the process/change needed for improvement and develop a plan to measure the efficacy of the process/change made.
· CHECK – Analyse results to measure effectiveness of change as discuss what went well and what did not. 
· ACT – Document the results to inform others of the change and take action to standardise this change.

A key principle of Kaizen is good housekeeping implemented by the 5S methodology. 5S is a structured program which enables companies to organise and standardise processes in their operations. The 5S stands for:
1. Seiri (sort) – distinguish what is needed to perform the task and remove anything that is not needed e.g., removal of tools that are not used.
2. Seiton (straighten/set in order) – arrange all equipment that remains in a logical order and place in place in a location where they can be easily located and obtained for use. Equipment always be placed back into its designated location.
3. Seiso (shine/cleanliness) – Clean the workplace and equipment after any tasks are undertaken and on a regular basis to maintain standards and identity any defects.
4. Seiketsu (standardise) – Ensure the first three 5S’ are revisited/completed on a regular basis to ensure the upkeep of the Gemba (workplace). Standardise ensures that processes that have previously taken place to get clean and organized are undertaken on a regular basis turning the tasks in regular habits.
5. Shitsuke (sustain) – Ensure cooperation with the rules of 5S by training of employees, communication, and self-discipline.
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