1.0 Introduction

1.1 This report will be about identifying the use and analyse a solution for modelling and a simulation of a Kanban Inventory System for lean manufacturing. The role of modelling is very important to logistics. Management require the supply chain to be as efficient as possible. For example, less time for product delivery the more efficient the product flow. Modelling is a method which addresses issues that the company might encounter. One of the examples will be the primarily on the Kanban inventory system. The Kanban inventory system is very important to problem solving for businesses. An example of the Kanban system is the human systems it attempts to fix. For example, how the workforce balance the demands with their workload. The Kanban system identifies issues within the company and attempts to solve the issues raised, which saves the industry time and costs. The role of Kanban has a lot of benefits to it, but also a few disadvantages as well. Kanban is an example of and inventory management is another element of the supply chain, and Kanban plays a vital role logistics and lean production.

1.2 The purpose of this report is to:
1.2.1 Describe the Kanban system
1.2.2 Give an example of where Kanban is used and how it’s used.
1.2.3 Identify a problem with the modelling and simulation of a Kanban Inventory System for lean production
1.2.4 Evaluate and discuss the solution

1.3 Evaluation of different problems that businesses could face and analysis of how the Kanban system improves the automotive industry with its work on improving human systems and other benefits. Using companies such as Toyota as an example, it will become easier to understand and demonstrate the importance of the Kanban system too businesses and in logistics.

2.0 The Kanban Inventory system.

[bookmark: _Hlk511608084]Kanban is an inventory management method that allows the creation of products with using continuous delivery without overburdening the development team. Kanban is designed to help make teams work together much more effectively. (versionone.com, 2018, what-is-Kanban).  Kanban system is also known as a pull system. Kanban helps with the decline in inventory waste produced. An example is the pull production model that determines the amount of products made due to the demand of the customer. (Chuck Intrieri, October 14th 2014, what-is-Kanban). Many famous companies use the Kanban system to help with their production waste and improve teamwork, one of which is an automotive car manufacturer called Toyota. A few of the Kanban’s main points include higher quality in its products, the company will face much lower production costs and better communications between its employees. (Chuck Intrieri, October 14th 2014, what-is-Kanban). There is also a lot of training in order for employees to use the technology that Kanban uses. The Kanban system does come with more advantages to the company. These include:

Advantages

[bookmark: _Hlk511607831][bookmark: _Hlk511608057]The Kanban system does bring some good advantages to a company. Advantages to the company include that the Kanban system prevents overproduction, meaning it will be unlikely that a company will over stock on products that don’t sell. Another advantage is the system provides the company managers with progress reports. Strong Kanban systems can allow managers to plan, organize and improve the workflow in the company. Kanban allows to see how much product is being produced at what times. (2018, smartsheet.com, understanding-kanban-inventory-management-and-its-uses-across-multiple-industries). 
However, even though Kanban can be beneficial to the likes of Toyota, there are some disadvantages that they will need to address. These include:

Disadvantages

According to David Shoo, the disadvantages of using the Kanban system can include having less effect with shared resource situations. This essentially means that if a company requires to make more parts will require separate signalling cards and a buffer to make sure that the downstream line doesn’t run out. According to the same person, other disadvantages can include potential flow production problems and the change in demand can cause problems for the company. Problems with the flow production for Kanban occur because the system is not suited to certain manufacturing environments and requires schedules weekly and monthly, which usually isn’t going to work for manufacturing with multiple product types. All this ensure that the company would lack efficiency in its business. Demand can affect the Kanban system by the lack of demand from the customer, because the system assumes there is a stable production plan. The system isn’t use to a lack of customer interest and demand. 



2.1 Kanban in the automotive industry



Kanban is best known in the automotive industry, and is associated with the people who use the Kanban system to this day and also helped to create the Kanban system altogether, Toyota. However, Kanban is now used by many different automotive manufacturers these days. According to the website tiba.com, who are a logistics in Mexico, the Kanban system has got a few procedures in order for it to work properly. The first procedure to follow is the specific parts require for the assembly line. The plant proceeds to order more parts before they run out. This is called withdrawal Kanban. The 2nd procedure is that each provider delivers parts are from the request of the manufacturer. This is called Production Kanban, because this is done through the company’s production order. The 3rd procedure is that the parts are sent to the assembly line, based on the amount of demand.  The final procedure is that the parts are delivered without the need to stop production. 
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[bookmark: _Hlk511607864][bookmark: _GoBack](December 8th 2016, tibagroup.com, Kanban-system-in-automotive-industry).

This is an example of how a Kanban system works. The Kanban also uses special cards, such as K1 and K3, to help execute each phase. (December 8th 2016, tibagroup.com, Kanban-system-in-automotive-industry). 
In Toyota, they follow up to 6 rules for their Kanban system to function properly. The Kanban system helps with the Toyota Production System. According to a website called Smartsheet, the rules that Toyota follow include that no matter what, the product or part should be moved without the Kanban card and incorrect amount of parts won’t be added into their next process. These rules are to help with organisation and for the company to meet demand and be very efficient at the same time. 







3.0 Problem and solution

[bookmark: _Hlk511607943][bookmark: _Hlk511506748][bookmark: _Hlk511430761][bookmark: _Hlk511431991][bookmark: _Hlk511607805][bookmark: _Hlk511607781]However, despite the fact that Kanban can have a variety of different advantages to all the industries and companies that use it, they can be problems with the actual Kanban system itself. It can be very easy to forget that Kanban does brig with it the disadvantages as well, which if are not to be addressed in the correct manner or as soon as possible, it could spell disaster for the companies, such as Toyota themselves. With the Kanban system, usually they use something called Kanban cards. The Kanban card system is the earliest form of Kanban and production and warehousing to help track their inventory systems and also control production. It can also be used to put special instructions on as well. (October 14th, 2013 Chuck Intrieri, cerasis.com, what-is-kanban). How the Kanban cards work are each card usually and visually communicates the most important details about the order of the product and authorize it as well. They also help with providing subsequent operators authorization physically to produce units and also help the operators to fill in actual customer orders. (October 14th, 2013 Chuck Intrieri, cerasis.com, what-is-kanban). When the unit arrive at the end of the production process, the Kanban card itself is removed and returned to the hanging file, according to Chuck Intrieri. All this is to help minimize the amount of waste used by the company and to help manage the flow of products being made by the company. The number of Kanban cards depend on the demand per unit of the time, the company’s lead time, the capacity of a container and finally a safety factor, also known as buffer. (2018, smartsheet.com, everything-you-need-know-about-kanban-cards.) Even though Kanban cards to bring with them some advantages to the Kanban system itself, there can be some issues that by using the Kanban card system will or could possibly happen. There can be issues that will need to be addressed with the Kanban card system itself. These problems include one of the most frequent and biggest problems in the Kanban system to date. If a Kanban card does get lost, it can cause serious problems within the system. An example of how a lost Kanban card can cause problems is that a lost Kanban card can cause shortages. How the problem can be caused is by a variety of different ways. Examples include having a lack of discipline from the workforce in the company, lack of training for the employees themselves and even long transport routes for the Kanban cards to go on, this means from it’s supplier to customer. (2018, manufactus.com, typical-problems-of-manual-kanban.) How to fix the problem is by using a special barcode scanner or another type of equipment that scans over each Kanban card from it’s earliest state to the last state and also including the last time the Kanban card was accessible. This should minimize the chance of a Kanban card getting lost easily because using this type of equipment will be quicker to react. (2018, manufactus.com, typical-problems-of-manual-kanban.) Another problem is if the company lose Kanban altogether. For companies like Toyota, it would be a disaster. For a company like Toyota to lose Kanban, for example they could have loose Kanban cards in the system, make bad parts for the product to have by accident, the supplier doesn’t send the order to the company either on time or at all and the company have and use too many and usually run out in the end. (2018, TXM.com, weve-implemented-kanban-still-shortages-help.) There are a few solutions to the problem of losing Kanban. One example is using audit Kanban cards. The purpose of the audit Kanban cards is to help regularly check up to make sure all the Kanban cards can be accounted for. This system will show if the company is missing Kanban cards more thoroughly. (2018, TXM.com, weve-implemented-kanban-still-shortages-help.) There is another problem that the Kanban cards can bring to the Kanban system. The other problem is if there are too many Kanban cards that are uncontrollably being printed when they shouldn’t be. This problem can also be linked with losing the Kanban cards as well. If Kanban cards do get lost for any reason, new emergency cards will have to be printed in order to keep the company’s inventory more stable. Usually what happens is the Kanban cards that are thought of to be lost, are then usually found soon after. Artificially, the inventory of the company will increase, which isn’t needed or desired for the company. The solution to this problem is that if a Kanban card is lost and gets replaced by a brand new Kanban card, if that is found it will be recognised by a system called IKS, which means that the old Kanban card will be removed from the Kanban system process automatically, meaning that the problem of having the company’s inventory system being increased unnecessarily is fully excluded. (2018, manufactus.com, typical-problems-of-manual-kanban.) An IKS means an integrated Kanban system, which helps to make the Kanban system for companies quicker, faster and even more efficient that usual. 

3.1 The problem and solution of losing Kanban itself
[bookmark: _Hlk511607734][bookmark: _Hlk511606526]Having Kanban in the company, if done correctly, is a good way of making your business more efficient in it’s work. Having the chance to have less waste will be very much appreciated and well received for the company’s benefits. However, Kanban can bring problems if is not well looked at. A problem is that if the Kanban system does eventually fail. Losing Kanban can be a massive issue for the company’s production. If Kanban is lost, the company will not be reproducing its goods. (20th April 2014, allaboutlean.com, losing-kanban.)  There are different ways of losing the risk of Kanban. There are a few solutions to this problem, which can occur. One example of how to counter this issue is to educate the workforce better. The workforce will clearly need to understand how important keeping Kanban is too the business and the flow of products being made. The workforce that work on Kanban for most of their time, are the ones that should be trained to help make sure there is less chance of losing Kanban. Also, it’s quite a good suggestion to train those who don’t necessarily spend most of their time with the Kanban as well, as a precaution. (20th April 2014, allaboutlean.com, losing-kanban.) Another way of countering the problem of losing Kanban is by using boxes to place the Kanban in. Usually metal is used, but by using boxes means that more chance of getting more Kanban, with boxes having more space and having the information of the Kanban will always be on the box. This would help in being very time saving as well. Rather than returning the Kanban to the start of the production line, by using boxes instead, that means the entire box can be easily returned and refilled very quickly. (20th April 2014, allaboutlean.com, losing-kanban.)






4.0 Conclusion

4.1 As shown in this report, this report has described what the Kanban system is and how it works. This report has shown the different advantages and disadvantages of the Kanban system itself. This report has also given an example of how Kanban is used in an industry, in this report it has shown Kanban in the automotive industry. This report has also given an example of what automotive company uses the Kanban inventory system to this day, which is Toyota. 
4.2 This report has shown what problems that the Kanban system can bring if the system isn’t properly looked at from time to time. Examples have been used to show the problems and also what solutions that can be used to help identify a solution very quickly and very efficiently. This report has clearly explained the solutions that can be taken and used. 
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