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Lean Logistics Systems and Implementation

1.1 Introduction
This report focuses on the lean management principles of the 5S processes, value stream mapping and the elimination of ‘muda’ from the manufacturing supply chain. The focus will be on an Italian steel manufacturing company and how they have implemented value stream mapping to counteract problems that arose when they grew from a small business into a medium sized one that required additional workspace. The ways value stream mapping has been implemented will be discussed along with other lean management principles the company could try that might improve operations even further. 
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2.1 Engineer to Order Lean Supply Chain Case Study
The case study is of an Italian steel manufacturing company that creates steel components to order for both large constructions such as ski lifts and bridges as well as smaller scale constructions such as stairs and railings. They are currently a medium sized company with around 150 employees and 48 million euros turnover each year. The company began as a small business that focused on the niche of providing technically demanding individual solutions. The company quickly grew and began to focus more on fulfilling orders on time at a detriment to quality. 
	“The organization was not prepared for these growth rates and the growing market pressure finally led to a decline of order and cleanliness, and subsequently to productivity losses and serious quality problems. Instead of treating the problem at its root and initiate necessary changes in production processes and organization, more often partial orders were outsourced to third parties that in turn led to a decline in overall profitability.” (Matt, 2014) This was likely due to a lack of long term planning for growth. As soon as they began getting more orders than they could fulfil and needed to expand they struggled to cope due to a lack of planning and their production quality began to suffer. This report will focus on how they went about changing their practices to rectify these problems. 
	

3.1 Lean Management
Lean management is the process of cutting down on all none value adding tasks within the supply chain to create as streamlined a system as possible. This should cut down on costs with any unnecessary activities within the supply chain being removed. Lean may become a necessity for businesses rather than a source of competitive advantage. (Boyle, Scherrer-Rathje and Stuart, 2011) This seems possible with even agile supply chains such as the case study adopting some kind of lean operations. Most lean processes are focused upon streamlining each task in a repetitive manner however this is not possible in the engineer to order business model as each order must be tailed to the specific request from the customer. 


4.1 Value Stream Mapping
Rother and Shook (1998) state that any product purchased by a customer shows the presence of a value stream, the goal for the supplier of this product is to identify and improve upon this value stream to make it as efficient as possible. This is done by identifying all supply chain activities and linking them together in the most efficient and effective way possible. Value stream mapping is a top down approach to improving the supply chain, sometimes described as a rooftop view of the supply chain processes. 

4.2 Goals of Value Stream Mapping
Value stream mapping reduces cycle times and brings standardisation into the supply chain. (Woll, 2003) These standardised practices are much more effective in regular ‘push’ supply chains where the supplier makes however many of a product they expect to sell and send them out to market rather than the engineer to order industry. This does not however mean standardisation has no place in this industry. Whilst each job requires a different approach to produce much of the supply chain can still be standardised from order to order along with some parts of the process being identical no matter the final product. Woll (2003) suggests that reduction of cycle times and standardisation are the two main reasons to undertake value stream mapping however this seems somewhat incorrect. Another take is that value stream mapping’s main goals are to eliminate waste and add value, (Jones, 2002) this seems to be a more accurate description of the main goals of companies using value stream mapping. 

4.3 Muda Elimination
Elimination of waste is often referred to as the removal of ‘muda’ from the supply chain. This is one of the core pillars of lean operations. 
“Traditionally, muda is every bit of time, material, and effort expended by a business that does not increase customer value. Value stream mapping is a lean tool used to highlight muda. The idea is that by drawing a diagram of the process with easy-to-understand symbols, the areas of greatest muda can be identified by the people who perform the processes. Then the muda can subsequently be reduced through kaizen events of rapid problem solving.” (Hale and Kubiak, 2007) This backs up Jones (2002) who claimed value stream mapping was focused on the removal of waste. There are two types of muda: muda 1 refers to actions within the supply chain that add no value but cannot be eliminated (such as workers walking to collect tools needed to manufacture the product); muda 2 is therefore activities that add no value and can be eliminated. Value stream mapping aims to spot and identify both so that muda 2 activities can be eliminated from the production process and muda 1 tasks can be minimised through actions such as moving tools closer to workers to reduce wasted time walking to collect them. The Italian steel manufacturer had the removal of muda activities as one of its key reasons for using value stream mapping to revolutionise their supply chain processes. 


5.1 Lean in an Agile Field
“Based on the experience of the workshop participants the full range of possible paths was recorded which material flow passes through depending on project type and required processing: thus, the current state map does not display one single value stream but the superposition of n value streams. For an ETO manufacturer, a product is the final result of a project and thus meets the definition of being temporary and unique: it usually has unique customer designed elements and the inventory levels are low” (Matt, 2014) This made a lean supply chain much more difficult to implement that for most manufacturing businesses. The lack of set products that are created constantly means this manufacturer has to be agile and ready to adapt to each customers’ specific requirements for their order. The company used value stream mapping to spot the most common problems that caused halts or quality problems in the supply chain. The supply chain was then restructured to try and limit these problems with the help of the 6 guidelines set out in Rother and Shook. (1998, pp. 40-49)  

5.2 Changes brought about by Value Stream Mapping
The company highlighted in the case study implemented a number of changes to their processes based on the findings of the value stream mapping process. One very major change was a switch to using merge points where work would need to be synchronised to continue with production. (Matt, 2014) This was a key change as one major cause of delays was parts of the production that relied upon one another being completed before further work could be done halting parts of production and causing a pile up of work needing to be completed that couldn’t yet enter into its next stage of production. These synchronisation areas are a key benefit of value stream mapping as without the top down view it can be hard to understand the bigger picture which can end up with situations where parts that need to be combined together in the production process are out of synch causing delays. 

Another change the company made was to situate machinery with highly fluctuating work loads together and training workers to be able to operate all the machinery in that area. (Matt, 2014) This is another smart supply chain strategy brought about through value stream mapping. It is an effective strategy especially in an engineer to order business as it enables the workforce to react to the large swings of work load for certain machinery due to the flexible staff. 

The final major change brought about by value stream mapping to be discussed is the change to mathematically maximise space usage in the assembly plant. With some orders of large items storage room can be a problem within the workplace. The assembly plant spaces were measured up and divided into rectangles allowing large parts to be anticipated with the workplace prepared in advance to make room for storage. This is an important implementation as without proper space planning these large steel components could create havoc for workers to work around along with a potential safety hazard. 


6.1 The 5S Management Philosophies
‘5S’ refers to the famous Japanese system of lean manufacturing through the organisation of the workplace to improve efficiency. The 5 Japanese words that make up 5S and their rough translations are: Seiri (Sort); Seiton (Set in order); Seiso (Shine); Seiketsu (Standardise); and Shitsuke (Sustain). (Graves, 2012) These organisational procedures link up well with the value stream mapping guidelines set forth by Rother and Shook (1998). They also are related to the process of removing muda from the supply chain with especially Seiri heavily focusing on the removal of wasteful elements from processes. 

6.2 Seiri
Seiri is the organisation of the workplace focused on what needs to be in the workplace and the process of removing everything that is not necessary from it. The strategy used to remove unneeded items is a process of red tagging. This involves letting a critical group enter manufacturing areas and red tag any items they deem unnecessary, these items can then be placed in red tag areas to discover whether the supply chain can continue to run effectively without them. (Hubbard, 1999) This is a difficult process for the company highlighted in the case study to implement as they need a lot of different tools to fulfil different customers’ orders. Seiri therefore is not a priority for engineer to order companies due to the vast difference in demands from each different customer. An important part of Seiri is that people cannot be red tagged although doing so would likely be an improvement of the system as if people are also  not needed as part of the supply chain they are an additional cost that can be culled to increase profit margins. 

6.3 Seiton
Sometimes referred to as visual management, Seiton is the creation of a neat workplace, ideally all items will be placed in the most efficient place possible. 
	“Obstructions to work flow will be easily identified and removed by having a clearly defined layout. Decisions must be made whether the storage locations should be centralised or decentralised. Such decisions would be based on the usage frequency and function of the items. In general, items and tools stored must be placed where they are needed, easily noticed, accessible, in the order required for utilisation, and not in obstruction of work processes.” (Low, 2001) This is a key principle that the Italian manufacturer must utilise as they make a lot of different products. It is important therefore to keep the general tools most often used to be kept centrally in the workplace where they are most accessible with less commonly used tools stored further away from the working area. This increases efficiency as less time is spent with workers walking to collect tools which is adding no value to the final product. 

6.4 Seiso
Seiso is a very simple concept meaning just to make sure the workplace is kept clean and tidy to increase safety and decrease on inefficiencies caused by a messy work area. Having a neat and tidy workplace is thought to facilitate shorter cycle times allowing work to be completed quicker and as such more orders able to be undertaken from customers. (Lynch, 2005) This is another important factor for the manufacturing company as they noticed they struggled with cleanliness when they were struggling to keep up with demand. (Matt, 2014) This lead to a drastic decrease in quality of the items they produced and lead to dissatisfaction from a number of their customers. Seiso is therefore another important factor to be integrated in the engineer to order business model. 

6.5 Seiketsu 
“Seiketsu builds on the preceding elements of 5S by creating visual controls and procedures to build these elements into natural, standardized work practices.” (Beas, 2017) This process of standardising these processes is expected if any business decides to undertake implementing them. This part of the 5S’s seems somewhat superfluous with any business that decides to implement a new process expected to standardise it throughout their workforce. 

6.6 Shitsuke
Shitsuke refers to discipline, meaning the ability for a business to upkeep the 5S practices after the implementation process. (Low, 2001) This is slightly more necessary than Seiketsu however this is also mostly common sense with all processes needing to be given enough thought to make sure they are continually being employed. The main part of Shitsuke seems to be making sure training is given to all new employees on the processes shortly after they join to make sure the processes don’t gradually fade away due to worker turnover. This is an important step for the manufacturer to make sure they adhere to even if it may seem obvious. They must make sure they keep up with the principles of Seiton and Seiso to improve effectiveness and efficiency within their value stream. 
6.7 Safety
Some people run a 6S system with safety being the 6th principle. This should however not need to be stated as any workplace that is unsafe is not fit for purpose. Any business with an unsafe work environment is running a major risk of getting sued large amounts of money if any employees are injured with the business being proved to have been negligent. This monetary risk is also coupled with the fact that employees are likely to become dissatisfied if they don’t feel safe in the workplace along with any injuries incurred could bring the company some negative press coverage. 


7.1 Conclusion
Lean management principles are dominant throughout the world in the modern age with every company trying to undercut each other and to do this needing to shave as much money off their production costs as possible. Lean principles have become so prevalent it seems they will become a necessity for any serious business as the agile engineer to order company from the case study shows. They were struggling and as such decided to take a top down view on their supply chain and create a value stream map to error correct their processes. This value stream mapping process allowed them to identify what problems were causing a dip in quality and them to miss their order deadlines and find ways to prevent such problems. This was generally done by combining some processes and eliminating wasteful actions from within the supply chain. The Italian steel manufacturing company also could improve their operations further by implementing ‘Seiton’ and ‘Seiso’ practices into their supply chain. This would allow them to focus on maintaining a neat workplace with a specific focus on the placement of tools based on how often they will be used in processes. 
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