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Critically evaluate based on the identification of a suitable case study, the application of lean thinking and management tools for continuous improvement of logistics services. 
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Lean Management is a production management method, supporting the concept of continuous improvement, in order to improve quality and efficiency (Rouse, 2013). 
To understand the aim of Lean Management, it is important to resituate its history. It is Henry Ford which created the concepts of production and management, in its plant. But Ford was only producing one kind of cars, and people wanted more. That is why his theory has been taken up and improved by others, such as Kiichiro Toyoda, Toyota’s creator. With some engineers and Toyota’s workers, they created, based on Ford’s theory, the Toyota Production System (TPS) (Lean Enterprise Institute, 2018) for the purpose of keeping the assembly line going, while providing variety to customers (Woodard, 2011). This system was also focused on high quality and low costs. 
Since then, Toyota is still leading Lean Management, but this method has been developed and is used by many companies. 
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· [bookmark: _Toc509264063]Lean Management
 

Has it has been said in the abstract, Lean Management is a method used by many companies within their manufacturing system. The principle objective of this method is to reduce waste. Lean Management takes into account different types of wastes: 
· Muda It is an activity that does not add value. These wastes have been categorized in the Toyota Production System. There are for example transport, inventory, waiting…
· Muri  It is a waste caused by overburden. This waste can be caused because of unclear instructions, lack of proper maintenance, poor communication routes… (Lean Manufacturing Tools, 2018). 
· Mura  It is a waste caused by unevenness or inconsistency. It can be caused because of the fluctuation in customer demand. (Panview, 2017). 

Each kind of waste is linked to the other, so if one of them is too important, it is going to have an impact on the others. 

· [bookmark: _Toc509264064]Lean Thinking

Beside Lean Management, there is another type of Lean, called Lean Thinking. It is a term that has been created in 1996 by Womack and Jones to capture the essence of their in-depth study of Toyota’s fabled Toyota Production System. It is a methodology that provides a new way of thinking about ow to organize human activities. According to Womack and Jones there are 5 keys principles to Lean Thinking: 

· Identify value
· [image: ]Map the value stream
· Create flow
· Establish pull
· Seek perfection



Figure 3: The five-step thought process for
 guiding the implementation of lean techniques

In their book, Womack and Jones define Lean Thinking as “the antidote to waste” (Womack J, Jones D, 1996). 

To avoid these wastes, Lean Management incorporates different tools that companies can set up. 
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· [bookmark: _Toc509264066]5S’s

5S’s stands for 5 Japanese words describing the steps of workplace organization process. It is one of the continuous improvement program which is the best-known and most used, and is considerate as one of the most relevant tools of lean management. (Todorovic, Cupic, 2017). Each word stands for a special task, and if those tasks are respected, it helps to have an organized workplace. 
· Seiri (Sort)  Remove from the workplace anything that is not useful. 
· Seiton (Set)  Tidy up the different tools and materials for the job. 
· Seiso (Shine)  Create a clean worksite, without dust 
· Seiketsu (Standardize)  Setting up standards, so the workplace is keep cleaned. 
· Shitsuke (Sustain)  Implementing behaviours and habits to maintain the established standards over the long term. (Lean Manufacturing and Six Sigma Definitions, 2017). 
Shitsuke

Figure 1: Graph representing 5S’s


Thanks to this graph, it is understandable that once again, each of these element has an impact on the other and each steps has to be respected so the next one can be executed. 

· [bookmark: _Toc509264067]Value Stream Mapping (VSM)

Value Stream Mapping is a Lean Management tool that seeks to map your process from supplier to customer, highlighting the flows of product and information and identifying delays and non-value adding processes. It helps to have a simple and global vision of the company’s process. A VSM can be realized on a computer thanks to a software. It has to represent a process but it can be done in different ways, however pictograms are very important is VSM and they have to be respected, so a VSM can be understood by anyone. The aim of VSM is to bring to light the areas that have to be improved, it helps the company to know on what efforts have to be done.  
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Visual Management is a way to visually communicate expectations, performances, standards or warnings, in a way that that requires almost no training to interpret (McIntosk, 2017). Visuals can convey messages quicker and invite more interest than written information (Six Sigma Material, 2017). The goal is to shape the information and its context in order to make work and decision-making clearer. Using visual control is also a way to be sure that everything is understandable for everyone, it makes sure that no problems are hidden (Lean Lab, 2016). 

· [bookmark: _Toc509264069]Just-In-Time (JIT) 

One of the important principles according to the Toyota way, is to use a pull system, to avoid overproduction, Just-In-Time is based on that principle. Indeed, it is the idea to cut costs by reducing the amount of goods and materials a company haves in stock (Business Case Studies, 2016). There are four important parts in JIT: 
· Producing and delivering goods “just in time” for it to be sold
· Assembling partly finished goods “just in time” for it to be assembled into finished goods
· Transforming parts “just in time” into partly finished goods 
· Making materials into parts “just in time”

To sum up, everything regarding the transformation of the material into goods is done as late as possible. Which means that if a company is working in Just-In-Time, its suppliers its suppliers and clients have to consider it. Indeed, using JIT has an impact on the suppliers because they have to adapt their way of distributing. It is the same for the clients. 

· [bookmark: _Toc509264070]Plan, Do, Check, Act, (PDCA)

It is a sequential method of project management and improvement, thanks to which it is possible to work efficiently and effectively. (Rousseau, 2014). It has been created by William Edward Deming and is composed of 4 steps: 
· Plan  The objective is to plan what is going to be done. 
· Do  It is the actual implementation
· Check  It is the fact to test if the implementation works? Has the goal been achieved?  
· Act  It is the part where it has to be decided what is going to be done next. If the problem has not been solved, reasons have to be find. 

However, the PDCA repeats until the problem is totally solved. 
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Figure 2: The PDCA Circle Sequence. 
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The word "Kanban" is of Japanese origin and literally translates to "signal card”, referring to the reorder slip used to procure more supplies. When an assembly item or stocked item begins to run low, an employee takes the item's reorder card to a manager, who produces or buys the needed amount (Intrieri, 2013). The refreshed supplies arrive before the first supply has run out, and production or sales continue without hindrance. Kanban is a pull system, such as JIT, it pulls inventory to its needs, to deal with fluctuations in demand. Using Kanban has a lot of benefits such as: 
· Increases efficiency
· Improve flow
· Prevent over production
· Can reduce inventories by 75% in some industries


All of these tools are part of Lean and are used by a lot of different company. To  know how it really work in real life, a case study is going to be presented in the next part. 
[bookmark: _Toc509264072]Case study: Boeing

[bookmark: _Toc509264073]Lean’s history at Boeing

Boeing is an American is the world’s largest aerospace company (Amir, Weiss, 2018). designing, manufacturing and selling passengers airplanes, military aircrafts, rockets and satellites worldwide. The company has been created in 1916 and its headquarters are located in Chicago, Illinois. 

After World War II, waste was not something that Boeing was really minding. In the 80’s, Continuous Quality Improvement (CQI) was embraced in Commercial Airplanes, and in Boeing Aerospace. It is at the beginning of the 90’s that Boeing started to use Lean and to think about it. The company used systems to control its process, its hardware variability etc. To improve its Lean Management, the company did a Japan studies tour on Japanese companies. Indeed, Boeing’s managers benchmarked eight Japanese companies, during the trip 45 hours’ classrooms were included, also, the company hired consultants. After this trip and the studies that has been done, Boeing started to set up Lean tools (Boeing, 2006). 
In 2014, Boeing hired Walt Odisho as vice president of Manufacturing, Safety, and Quality for Boeing Commercial Airlines. Prior working for Boeing, Odisho was an engineer for Toyota (Boeing, 2015). Boeing hired him to improve its Lean Management, as he was previously working for the first Lean company. In an interview, he revealed that standardised production, was very common in the auto industry, but rarer in aerospace. Also, he said that plane makers needed to make production “more repeatable and predictable” (Hepher, Scott, 2015). 
Progressively, the company managed to go from 71 to 39 days to assemble its Boeing 777 (Mounts, 2012). To make it possible and to stay competitive, Boeing has set up some of the Lean Management tools that has been explained above. 
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· [bookmark: _Toc509264075]Lean Academy
First of all, Boeing created an academy called “Boeing Production System Academy”, also called “Lean Academy”. The objectives are to “create a cohesive, uniformly trained team centered on an identified Value Stream based on:
· A common understanding of Lean principles
· Integrating Lean strategies into a system easily understood at every level.
· One plan for improvement
· Top management involvement” (Dagaonkar, 2012) 

In order to be as Lean as possible, Boeing followed some steps such as value stream mapping and analysis, standardized work, put visuals in place, establish feeder lines etc. 

To complete this Lean Academy system, the company also used some of the tools that has been quoted and defined in the first part. Each next bullet points is going to be about one Lean tool that the company uses, and its utilization will be explained. 


· [bookmark: _Toc509264076]5S’s
Boeing started using the 5S’s method quite early, and it is an important part of the Lean process of the company. Each of the five parts of this program has been set up in Boeing’s plants: 
· Sort The process started with agreeing on sorting criteria. Then, the team’s members had to decide if they really needed each of the item located in their working area. The items that did not met the criteria were stocked in another room or threw away, while the items that met the criteria were kept in the working area and ready for the next step. 
· Set Each of the items were organized and arranged so the work can be done efficiently. A good example in the company is the landing gears doors employees, indeed, they designed mobile work tables or each of the door assembly tools. They added a shadow board on each table, to always have with them, the tools needed. There are also lines on the floor, that permit the employees to know exactly where materials that can be moved should be. 
· Shine Thanks to the previous step, each employee know exactly where everything has to be. This set is quite simple and very understood by the Boeing’s employees: if they see something that is not in its place, they put it back where it is meant to be. It became an automatism for the employees. The physical cleaning is also a part of this step. 
· Standardize Standards has been set up so the workplace is keep cleaned. For example, the employees designed the layouts of the shadow boards so they all are identical. It permits to eliminate searching for tools. 
· Sustain The company quickly understood that this final step is about working as a team and not only as an individual. Also, the management understood that they needed to work with the employees because they are the ones that are impacted by this method. According to Boeing’s general supervisor, it is the key to make the 5S program sustainable (TNG OpEx, 2014).

· Value Stream Mapping

Boeing used the Value Stream Mapping on its 737 and 575 aircrafts, before implementing Lean Management in its factories. Indeed, it permitted the company to know which area needed work. To do this VSM, some manufacturing and engineering employees worked in team. Thanks to this VSM, different services of the factory noticed a change, such as the 737 seats VSM team, that saw a 20% decrease in the overall flow time of the seats production process (Boeing Frontiers, 2005). 

· [bookmark: _Toc509264077]Visual Management

Visual Management is also one of the Lean tool used by Boeing. Indeed, has it has been said earlier, Boeing’s employees use shadow boards, where they can find their tools. On this boards, there are labels, that are also written on the tools, so every employee know that he has to match the label on the tool with the one on the board. There are also pictograms in the factories. 

These are some of the Lean tools used by Boeing. Of course, the company is using more that only those, indeed, to make the Lean process efficient it is important to use as much tools as possible. The company also use Kanban, Kaizen or Just-In-Time for example.
[bookmark: _Toc509264078]Discuss

Over the years, Boeing’s continuous improvement has evolved a lot. Indeed, as it has been said earlier, the introduction of Lean in the company’s factories has helped to make some improvements. For example, in one of the military factory, the rate has been increased from 39 to 146 units a day. The Washington plant, reduced manufacturing time by 60%. In the commercial plants, employees reduced inventory levels by $1 billions (Leitner, 2008). Also, in 1994, the company used Accelerated Improvement Workshop, based on the Continuous Quality Improvement principles. It shows that Lean is a very important part of the Boeing process.
However, the company has to continue its improvement to stay competitive. Indeed, Boeing has a big competitor in Europe: Airbus, and Lean could be a good method to stay competitive. 
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To conclude, Lean Management is an important method, that has been created by Toyota to reduce waste in the company. Since then, a lot of companies decided to incorporate it to their production system. This is the case of Boeing, which is a very important aerospace company, that has taken the example of Toyota to set up its Lean Management system. Indeed, the company is using most of the Lean tools, such as the 5S’s, Kanban etc. After setting up the Lean system, the company realized that it has helped it to increase a lot of steps in the production system. 
This case study shows that Lean Management is an important part of the management of a company and that it can improve a lot of different things in a company. 
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