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Introduction
 Inventory costs money and partners with the supply chain invest a lot of money to keep inventory in many different ways. This money can also be invested in other places making them profit, inventory can cause problem with financial gain if it’s not looked after. This is why today Many businesses today use what’s known to be called Kanban, this helps the business run more smoothly making little or no congestion at all. This system also helps businesses dictate when to get rid of stock and how long left until restock is needed to be done. By using Kanban this allows companies to gain better results with performance, making improvements to productivity and being more efficient.  This report will discuss and evaluate a solution for modelling and simulation of a Kanban Inventory system for lean management (Mangun, Chandra, Butcher)
What is Kanban?
Kanban is a system where a businesses can see the process as its being done. Kanban looks at the work being passed through and the workflow. The main aim for Kanban is to look at any potential faults and fix them so the work is flowing at a good pace and being cost effective (Agile Coach). 
A brief History on Kanban
In the early 1940s a man by the name of Taiichi Ohno, an Industrial Engineer and Businessman for Toyota automotive company in Japan had developed the first ever Kanban system. The reason for this was to simply make a plan for the system and the idea behind it was to have control and look over inventory at each step of while production optimally. One of the main reason why Kanban was created was because Toyotas production or efficiency wasn’t the best compare to the opposition which was the Americans.  With Kanban, Toyota resulted in having an efficient and flexible just in time production control system that raised the number of productivity and at the same time it was lowering cost-intensive inventory of raw materials, half-finished materials and completed goods. After applying this system to their factory there aim was to have better control of the big amounts of inventory levels with the materials being used. In order to meet capacity levels in a certain time on the factory floor along with suppliers, a card or Kanban is passed by the employees between the teams. After a bin of materials had been applied on the production line, being emptied, a Kanban was sent over to the warehouse showing what materials were required and how much of it was needed. A new bin is then ready waiting in the warehouse with the material that is needed, which is then sent where it is required, and also have their own Kanban sent to the distributor. The disturber also has a bin waiting with the specific material which is then shipped to the warehouse.  This is a really effective and efficient way of getting materials when it’s needed as storage isn’t taken up and money isn’t wasted. A Kanban system realistically runs the whole value chain from supplier to the consumer.   By doing this it prevents the supplier disrupting and having too much stock at times of manufacturing and processing when it’s not needed.  Regular monitoring is required of the process, close attention needs to payed as problems can occur which could result in the production process slowing down. The main focus is too gain good results having low delivery lead times. As time goes on Kanban is known to be one of the efficient ways of controlling in a number of production systems. 
Today Kanban has come a long way from where it all first began which was lean manufacturing. David Andersons has took this Kanban method and has introduced this method into software and services space. 
Elements of a Kanban Board 
According to David Anderson, Kanban boards can be put into five different parts; work in progress limits, signals, columns, a delivery point and a commitment point. 
Visual Signals- Kanban boards have visual cards, also known as tickets. All projects and work materials are written onto the cards by the Kanban teams, one user story can only be added to each card and after that is done the signals that can be seen makes it easy and quick for stakeholders and teammates to have a better understanding on what the team needs to be working on (Max Rehkoph). This is really helpful as there is no confusion on what to do and where to start as its all planned and set out making tasks get completed on time. 
Columns- Another good thing about the Kanban board is that it has columns. In every column there is data specifically designated which creates a composed workflow and the tickets continually flow until it’s completed. The workflow is simply done as, “To Do”, “In Progress,” Complete,” or even more complex (Max Rehkoph). This is needed as having good workflow helps with progression and helps things fall into place smoothly causing no problems. 
Work In Progress (WIP) Limits- Work in progress limits is when a column can take only so much cards at a certain time. For example a column that has a capacity of three work in progress is not capable of having more than three tickets in it. If the column meets the maximum capacity the team must push on the remaining tickets and escalate them upfront before new tickets are added into the workflow hat is already in process. The work in progress limits are really important for recognizing any potential faults in the workflow and maximizing flow. Work in progress limits give an early warning sign indicating that a lot of work has been looked at to be completed (Max Rehkoph). This is good as it tells the teams if they are behind with work that they was supposed to have completed. 
Commitment Point- Majority of the time Kanban have an excess for their board. This creates an opportunity for customers and teammates to forecast any ideas they have for work that can be carried out when they are ready. When the commitment point is reached this is when an idea is decided on by the team and work begins on the project. This is really good for both the customers and teams as ideas from both sides will help solve any problems or issues that they are having which will get them in achieving better results for their project. 
Delivery Point- The delivery point is where it is the final stage of the Kanban team’s workflow. For majority of the teams the delivery point is where the goods or service has been transferred into the hands of the clients. The main aim for the team is to get the tickets from the commitment to delivery point quickly as they can. The progression time between both of them is known as lead time. Kanban teams are always improving to be more efficient with their lead time as much as they can. This is really important that they do this so the relation between them both, customers and the team is good and they continue to use their service as well as purchasing their products. 





Digital Boards
The Kanban board has had a really good success rate with teams of engineering and software teams, as a result there were changes made to the Kanban boards giving them a digital transformation. Having digital boards allowed teams to use the Kanban boards remotely for the teams that did not physically share an office. This is good as it would allow teams to get the job done without being in the same room and also it would make it easier to do as digital boards are quicker to use instead of using the standard boards. 
Trello is a really quick and easy way to create a digital Kanban board. There is only a few steps to making the digital lists, which shows the levels of the Kanban process, accessible to the entire team to sue and maintain.  For example, a list can be created for what materials are left over or work that is in progress, work that is completed and what to do next. Every job is created as a card which is then moved across the lists while being lined up, worked on and completed. The advantage having a digital Kanban board is that it doesn’t take time to get it going and it’s easy to pass around to others. During the progression of the project the digital Kanban board also allows the recording of any comments or conversations at the same time. Team members can look at the Kanban board at any time and will be able to see the most recent update of the project. It’s good to have frequent update on what’s going on so the team know what’s going on and if there’s any problems they can come up with a way to solve it. 
Advantages of a Digital Kanban Board over a Physical Kanban Board
To make sure that inventory is flowing correctly within an organisation or business they need to make sure they have got a plan that is effective. Kanban Boards are the best way forward for businesses, a lot use the Physical Kanban Board but there’s also a Digital Board available (Max Rehkoph). The disadvantages of a Physical board is that they are not the best for both space and time, there is an increase of workplaces being more distributed as many people are working from home at times. Employees that are travelling or that are not able to make it into work for some reason don’t have the opportunity to make any kind of improvement that can be made on the board. The other good thing is that ideas that can make a change to how improvements can be made don’t happen when the employees are working, having a digital board will give employees the chance to log into an app a share their ideas as they wish. 
Context
A physical board is good for letting employees or teams look at how their work has progressed from an idea to being completed, however no context is shown to how it’s happening as no documents and other assets that might have been used while creating won’t be available. A digital Kanban board will only be able to provide such background information and give the teams or employee an answer and lead them onto progression. It’s really important to have all documents and other assets available at all times and easy to access just in case something isn’t right or for future reference. 
Active Management
If there is no one checking the physical Kanban board, nothing will be done at all as someone will need to update it and make changes. On the other hand active management is provided by the digital Kanban board, notifications are given when work is due, and signals are given to managers for stropped progression. That alone has a big impact for being effective and for good performance. This also makes it easier for mangers to check the work for many teams throughout different areas or physical locations. It can be hard for mangers to run around the place to make sure each department is doing ok as everything can be monitored on the digital board. 






Data Collection
There is always going to be a lot of information to do with the project that is currently taking place, however it is also important to keep information of previous work and the improvements that have been made, also being able to get hold of results further into the future. Physical boards don’t provide neither of those, a project is taken off the board when it’s been completed and isn’t available anymore. The teams could look at instant results but won’t be able to back date results from months ago or years. The digital board can do all of this and teams can look back at previous projects.  It always good to look at previous work to get better results for upcoming projects. 
Security
[bookmark: _GoBack]Having a physical Kanban board can makes things difficult at times as post-it notes can fall off or be put in the wrong place. Another reason is because in an event of a fire the board will be ruined and all work will be lost whereas with the digital board it will be backed up and can be recovered using other devices. And being a business they wouldn’t want clients or other visitors seeing what they are working on or the problems they are facing as this can be a really big disadvantage for them especially if they’re in competition with others. It’s not good to have a business’s projects and problems exposed to others as this will affect them, ideas can be copied which puts them in a big dilemma (Max Rehkoph). 
Conclusion
Businesses need to know when to get rid of inventory or when they require more as it’s crucial for employee’s teams and customers. Managing inventory can be a challenge as sometimes it needs to be gone by a certain time. At times too much is bought and stored which can take a lot of room and isn’t good for the business as it stops them from ordering other goods into the business. Inventory costs time and money so it’s important to get it right, especially if the business has partners involved. This is why a Kanban board should be introduced in any business, whether it’s a warehouse or a manufacturing company. The first ever Kanban board was invented in japan by a man named Taciichi Ohno, he was an industrial engineer and businessman for Toyota. The Kanban board was invented to have control over inventory helping the company be more efficient and effective. Many businesses today have adopted this Kanban system making a difference to their business. The first Kanban board was a physical board where teams would write things down on paper and stick it on the board and the structure was followed from there. However because of the success rate of the Kanban board a digital one had been introduced. The digital board is more effective than the physical one as it can be located anywhere and used from anywhere.  The digital board is more beneficial as it can tell the business when work is due and when to restock, by doing this there is no problems with inventory being stuck or too much materials being ordered. The digital board saves businesses money and time. If there is too much work the system will alert the team and work will be moved forward before more work is added preventing congestion. Another good thing about this board is that work from previous projects can be saved onto the system, this allows improvements when working on a new project. All businesses should have a Kanban system as it will help them grow being more efficient and effective. 
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