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Question 1

Critically discuss the benefits and limitations of lean operations providing examples

The purpose of Lean, targeted at continuous improvement, is to ensure reduction of any activity not adding value to a procedure, high quality goods and services and customer satisfaction. Value is associated to the customer’s view of services and products and what the customer is actually prepared to finance. Lean concentrates on developing stable procedures and enhancing the quality of products by, for example, lowering or removing faults, decreasing process cycle time, cutting inventory levels and refining the delivery times of products and services. A procedure or process is a group of activities and can be categorized into three sorts. 
1. Non-Value-added activities are wasteful stages that add no value to the product and could result in customer discontent.
2. Value-added activities are crucial as they add value to the procedure in terms of enhanced quality and productivity.
Lean originates from Toyota Production System (TPS) but it can be utilized in any business where there are wastes in process. Taiichi Ohno understood that a lean method was a lessening of waste stage by stage.  
The 3M model, Muda, Mura, Muri, reveals processes that limit customer value through wasteful processes. 
· Muda – actions that do not add value for the customer to products or services. Therefore, removing lean wastes recognized in the manufacturing process would improve value for the customer.
· Mura – irregularities in operations resulting in a rise and fall in production, including delivery times and inventory build-up. If Mura occurs, this will lead to Muda.
· Muri can also result in Muda, as Muri occurs when, for example, there is pressure on employees and machinery.  
Waste has no value to the customer in lean manufacturing but it should be noted that there are some waste actions that are essential.  Taiichi Ohno classified the seven types of waste as necessary, Waiting, Motion, Transportation, Over processing, Inventory and defects.  
There are a range of lean tools that have been created in order to improve lean operations within a business. Some examples are, Kanban, Value stream mapping, 5s and kaizen. 
In order to better understand lean management, an example of the benefits and limitations of 5s being used at Brush Switchgear, a leading manufacturing organization, will be considered. 
5S, a visual management procedure devised in Japan, aims to generate value, maximize efficiency and raise profits. The title 5S is based on the Japanese words Seiton, Seiketsu, Seiri, Seiso and Shitsuke. As things are evolving, to gain a competitive advantage, brush switchgear are striving for greater efficiency, as they are losing orders to competitors. To achieve this, they utilized the 5s lean tool.  


1. Seiri – The initial stage in the process is to retain only the necessary resources required to finish an activity and removing everything else from the work area. This will result in enhanced safety practices, lessened time lost and a more basic inspection.  Brush Switchgear hold excess stock and this is frequently as a result of engineering calling up incorrect 
1. materials. Therefore, extra materials that are not required are kitted to the line. In addition, materials lost and the ordering of new materials, even when there are still materials in stock, creates excess stock. This is excess cost and the company loses revenue. Moving forward, Brush Switchgear use a red tag system to classify items in the area. 
1. Seiton – Having in place a smooth workflow and improved efficiency by guaranteeing that the necessary resources remaining are well organized and positioned in a logical manner in a chosen area, so that the workforce can complete jobs easily. At brush Switchgear, shadow boards have been ordered. These define where particular tools should be placed when they are not in use. Prior to obtaining these shadow boards, tools were not placed in specific locations and unnecessary movements were taking place. 
1. Seiso – To encourage purpose-driven labour, through maintaining clean work areas and maintenance of tools, machinery and all other apparatus. At Brush Switchgear, a standard operation procedure has been put in place for cleaning standards, to show what the work area should look like at the start and end of each day. In addition, a maintenance schedule is created and carried out weekly, monthly or annually depending on the specifications and lifting equipment is inspected by LOLER engineering. These actions and procedures ensure the workplace is safe and they reduce waste, defects and errors and improve production efficiency. 
1. Seiketsu – Following the first three Ss (Sort, Set in order and Shine) a business would then generate rules, procedures and timetables for how and when they should be carried out. Brush Switchgear use checklists and schedules to assist in following the standards. 
1. Shitsuke   This is the sustain phase of the 5S and making sure that the 5S approach is abided by. This phase needs self-discipline, training and effective communication and will at some point result in employees feeling secure with 5S procedures. This is required to be kept simplistic for workers, so that they are able to comprehend what task they should be undertaking and when, with support via instruction, to enable them to complete the task.  Brush switchgear carry out regular auditing and key performance indicators to ensure the approach is followed. While not complicated, the 5S system presents challenges in both implementing the steps and sustaining the practice. Putting 5S into place can not only help make people less stressed and more efficient, but will also improve workplace safety and reduce training time for new employees.
Although there are many advantages of implementing lean operation into an organization, such as eliminating or reducing waste, worker satisfaction, improving efficiency, safety and reducing costs, there are also limitations. These limitations include worker frustration, as some people do not like change, and the costs of implementation. 

Question 2 

Discuss the applications of lean-agile operations during and post COVID-19


Lean-Agile is a collection of values and practices for working that aims to maximize value by minimizing waste. As a result, a business can prioritise quality in services and goods. The principles of Lean-Agile aim to:
1. Eliminate waste
1. Strengthen learning
1. Decide as late as conceivable
1. Deliver swiftly
1. Empower team members
1. Develop integrity in
1. See the whole
COVID-19 persists in disrupting the world, as both a foremost health crisis and a major economic crisis. However, many businesses have become more innovative and are applying or adjusting Lean-Agile practices to continue operating at a time when there are issues with supply chains and employees working remotely. However, during the pandemic supplies and demands have shifted but the possibility to improve efficiency has improved. 
The manufacturing sector is adjusting their practices due to the impact of the pandemic by:
1. Worker Safety: This is crucial and, to ensure worker safety, businesses have needed to change physical spaces in line with social distancing. Where remote working is not possible, spacing and social distancing is a preventative measure in mitigating the risk of spreading COVID-19.
1. Visual Displays: Businesses have visual displays, such as posters and signs, to ensure workers are aware of social distancing rules and correct hand-washing techniques. Cleaning stations with supplies are also visible and available throughout the production workplace.
1. Communication: Close and clear communication remains vital even though the physical distance apart has increased. Therefore, lean manufacturing principles aim at frequent team meetings (possibly on line or with social distance measures in place) and enhanced leadership alignment.
In addition, a business could identify priority jobs and put non-essential jobs aside to increase efficiency. Business leaders are adjusting to customer requirements and rationalizing the goods and services in high demand.
Although Coronavirus presents challenges for lean manufacturing, these issues can also be an opportunity for growth. Good communication and strong relationships between businesses play an important part in developing swift and effective resolutions. It is probable that, when lean manufacturing during the pandemic finally ends, businesses will be able to revert to previous practices in this post-covid period.
During Covid—19, many businesses may be carrying additional inventory as a safeguard, but Lean principles avoid this, to not tie up capital and retain cash flow. Consumer behavior has changed during Covid-19, and whether or not previous buying patterns will revert post-covid is unknown. Businesses that have reacted to demand and changed products to meet customer needs during the pandemic, may find the demand for these products will decrease or even end post-covid.
By applying Lean principles, a business could continue to produce only what the customer wants to reduce the work in progress (WIP) and thus avoid the cost of additional inventory.
During covid, businesses are facing supply change issues as material lead times have doubled, due to, for example, closed borders, lockdown implications and people isolating or ill. Using Lean to source materials from alternative suppliers will meet customer demand. Quality may not be as high and costs may have increased, but post covid, and the expectation of a return to the original supplier, will resolve the issue. 

Many organisations are applying Lean principles during the transition to remote working. 
Lots of support/admin processes require physical or visual ‘hand-offs’. The move to home-working meant that a lot of these ‘hand-offs’ needed to be re-designed. Lean had to be applied to this. A lot of businesses will carry on using this post covid. 





















Question 3

Comparatively discuss Total Quality Management (TQM) versus Six Sigma 

The quality of products and services are critical factors that dominate the success of businesses and enable them to gain a competitive advantage. Consequently, to support them in meeting or surpassing customer expectations, businesses continuously seek the most beneficial resolutions for their quality management. There are various tools available, but generally, businesses choose either Six Sigma or Total Quality Management (TQM).
Total Quality Management (TQM) is the recurrent method of identifying and lessening or removing errors in manufacturing, ensuring well trained workers, making supply chain management more efficient and improving customer experience. To meet or surpass customer expectations, everyone in the business plays a crucial role and the focus is to enhance the quality of output, both services and products, via continual improvement of internal systems. There are eight quality management principles for a business to follow, if they are striving to continually improve performance:
1. Customer focus – A business needs to understand its customers and provide good quality service, so that they can meet expectations, increase profits and decrease waste.
2. Leadership – Providing direction in setting transparent aims and objectives, taking on board all employees viewpoints and ensuring their involvement in attaining these objectives. 
3. People involvement – This principle promotes effective communication between management and employees, so that all feel valued and are aware that all contributions are important, supports attaining objectives set. 
4. Process approach – This principle, in terms of process, emphasizes effectiveness, understanding, efficiency and consistency. As a result, activities are faster, there is no waste, costs lessen, consistency is better and continuous improvements are encouraged.
5. System approach to management – This principle emphasizes that an organized and effective system runs several processes at the same time, rather than individually at a slower and less effective rate.
6. Continuous improvement – This principle asserts that a business should have continual change as an objective, to attain enhanced performance, improved organizational flexibility and ensure that new opportunities are accepted.
7. Factual approach to decision-making – This principle ensures that business decisions and relevant actions are based on data and that, as a result, greater understanding of products, services and the marketplace.
8. Mutually beneficial supplier relationships – This principle recognizes that a business is independent from a supplier, but that a good relationship between them will improve productivity.
Six Sigma outlines the management tools and techniques created to ensure well-organised business procedures. Effective use is made of statistical tools provided to eliminate flaws, detect the source of faults and lessens the opportunities for faults to occur. This problem-solving quality control method builds a setting of continuous process improvement, aims for a low level of defects and allows a business to deliver improved services and goods, thus gaining customer satisfaction. 
The five steps in the DMAIC framework supports problem-solving in Six Sigma to enhance business processes already in place:

· Describe the issue and the aims of the plan
· Provide a detailed calculation of the existing processes
· Examine data to identify the fundamental flaw in a process
· Enhance the process
· Regulate the way in which the process is carried out in the future
The five main principles of Six Sigma are:
1. Customer focus – A business needs to understand the requirements of, and extend benefits for, their different sorts of customers, thus ensuring quality standards matching customer demand and the marketplace.
2. Assess the value chain and find the problem – A business is required to identify the issue and its cause. In addition, investigate the stages in a procedure to identify unnecessary areas and to collate data which will help a business to attain the objectives set. 
3. Eliminate defects and outliers – Any stage in the procedure that does not add to customer values should be removed. If it is not possible to locate the problem areas and outliers, specific tools can be utilized. 
4. Involve stakeholders – To enable all stakeholders to work together and have a say in discovering resolutions to problems, a structured process should be established. To ensure the best performance of the procedures, employee training and acquiring knowledge is needed.
5. Flexible and responsive system – When a defect or unnecessary area is removed, working methods need to be modified to allow for effective operations and could support the business in gaining a competitive advantage.

Six sigma and TQM are both Quality Improvement Systems, which aim to lessen defects and enhance the quality of processes, but there are differences. With TQM, the definition of quality is when it meets the standards set by the business. In comparison, the definition of quality for Six Sigma is in reducing flaws or defects in the process.
The fundamental difference between TQM and Six Sigma is the method. TQM projects focus on enhancing separate procedures within unconnected business procedures. In comparison, Six Sigma projects focus on improving all the processes within one procedure.
Six Sigma projects focus on a carefully planned project agreement that details financial targets using DMAIC (Define-Measure-Analyze-Improve-Control), which supports the identification of precise issues and then offers measurable solutions. In comparison, a business that instigates TQM, do not have complete knowledge of financial gains when working on a project.
TQM has a collaborative approach and focuses on quantitative targets, linked to discrete sections and aimed at customer satisfaction. In comparison, Six Sigma has a statistical approach and combines the endeavors of various sections to examine data and identify flaws which would lead, if undetected, to lowered quality of a procedure.
Well-trained, skilled professionals are needed for Six Sigma initiatives to be successful. In comparison, TQM initiatives are less complicated and are frequently adopted by managers on a part-time basis.
To monitor and control business procedures, Statistical Process Control (SPC) utilizes data and statistical methods. SPC and TQM assist in enhancing quality, but they frequently reach a point where they cannot make anymore quality improvements. In comparison, Six Sigma has a total focus on moving quality improvement procedures upwards and lessening operational expenses that have no worth to the customer.
TQM adheres to internal quality standards, whereas Six Sigma has a more rounded style and focuses on lessening flaws to improve quality. It can be argued that, the end result, whichever approach is adopted, could be comparable or even equal and that they differ only in the way in which processes are conducted.
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