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1.0 Introduction
1.1 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. There are many different examples of logistical industries that use supply chain management, they use the role of business modelling to improve their supply chain industrial issues. An example of global logistics is Global Logistic Freight Solutions, who use modelling to identify problems for freight or shipping industries. Modelling identifies issues within product distribution before they occur, which saves the industry costs. The role of Modelling also helps the logistics industries to acquire better inventory management systems. Inventory management is another element of supply chain, modelling plays a vital role logistics and supply chain management.
1.2 The purpose of this report is to:
1.2.1 Critically evaluate the role of modelling, analysing different techniques used in providing solutions to global logistics and supply chain management.
1.2.2 Provide different examples to help illustrate the role of modelling for inventory management.
Evaluation of different methods of business modelling and analysis of how they improve the logistical industries supply chain management. Using inventory management systems as an example, and global logistics, it becomes easier to understand and demonstrate the importance of modelling in logistics. 
2.0 Role of modelling in global logistics and supply chain management.
2.1 Global logistics is very important to the success of the logistics industry. This type of logistics is very different to national based logistics. There are different challenges that are encountered with global logistics. An example is the use of a wider range of networks in different countries that have different laws for logistics. (Tyler G, what-is-global-logistics, 2013). There are different modelling techniques that businesses can use to help save costs and time. One technique used is called Simulation Modelling. This technique allows the business to use the network in a simulation, to determine how cost effective the network is to the business. This technique helps evaluate and calculate the changes, identifying benefits or limitations of different aspects such as transportation and even inventory costs. (Martin Murray, logistics-network-modelling, 2017). However, what Martin Murray doesn’t say is that Simulation Modelling is very expensive to design or buy. A further problem that may occur, is the differing expectations of customers. (Tyler G, what-is-global-logistics, 2013). This could include the expectation of quality of the product and the delivery being on schedule. Despite Martin Murray being correct about how good simulation modelling can be, it must not be forgotten that this model has its drawbacks.
Another technique of modelling, is Optimization Modelling. This is based on mathematical preferences, using formulas. This technique analyses the level of customer service and the amount of distribution centres are available to the industry, as well as where they are. This technique helps with calculating the best possible area. (Martin Murray, logistics-network-modelling, 2017). An example of optimization modelling used for water usage. If there is a water shortage in a country, there will be a shortage of production and revenue will decrease, as water is used in many different countries to ‘irrigate’ land. An experiment was carried out in Algeria, it was found that using the linear optimization technique, water consumption could be reduced by 28.5%. (Wafa Difallah et al, ‘linear optimization model for efficient use of irrigation water’, 2017). Despite what Martin Murray says about the benefits of optimization modelling, this model has less advantages than the simulation model. For example, Simulation modelling has stronger analysis capability, it is able to handle more with different problems. Optimization is useful for budgeting, or saving costs.  
Global logistics is linked with transportation. Transportation is vital to Logistics. A model that utilizes transport forecasts and help save money and time in journeys. Is the ‘Four step travel demand model.’ This model works on 4 steps. 
•	How trips are generated
•	Where the trips go too
•	What type of travel is used in the journey?
•	What’s the best route to take?
(Four step travel demand model, 2017)
An example of who uses this traditional model is a company called Caliper Corporation. However, Caliper also offer more than just this traditional method. Caliper have developed a transportation software that includes more models. An example is called Discrete Choice. This model uses different types of data, such as when an individual will have their next trip. It estimates the probability of individuals having their next trip.  Despite Caliper having clever software, what they don’t mention is how much this software will cost, and how complicated this system can be if it goes wrong. 
2.2 The role of modelling is also very important to supply chain management. An example of a model used to help improve supply chain management is SCOR modelling. Scott Hudson suggests, the SCOR model is a type of management tool that addresses communication helping to improve supply chain management decisions within the company. This model focuses on five areas that make up the supply chain process. The five areas are plan, source, make, deliver and return. This model can help with the businesses engineering and the measuring of performance the company has made with this model. 
Samantha Selsky proposes, planning within of the SCOR model is most important. Rules and standards have to be adhered to, to measure the efficiency of the supply chain management. 
Another element of the SCOR model is the processes that meet the demand of the consumer by procuring the products and services, in order to meet demand. 
The next part of the SCOR model is the production of the product. This step allows for the product to be made into its last state. This helps with meeting planned or actual demand. (Samantha Selsky, scor-model-supply-chain-management, 2016).
The SCOR model includes different aspects, such as transportation and warehousing. This consists of delivering the finished products and receiving the orders from the consumers. 
Finally, the SCOR model prepares for returns made by the consumer. For example, different transportation options. According to Scott Hudson, the benefits to companies include helping them identify issues within their supply chain management systems more easily. Also, the SCOR model can be implemented at different levels of detail to help companies with analysis of their supply chain. An example of this is looking at one of the 3 levels that the SCOR process uses. The example is level number 3, which helps businesses to process details and analyses different business activities which are key within the supply chain. (Allen Malapit, scor-model, 2016). An example of a company using SCOR is the company called Phillips Lighting. According to Allen Malapit, Phillips Lighting have used this model since 1999. They claim that the SCOR model has improved the company, by improving customer relations and reducing inventories. However, despite what Allen Malapit, Samantha Selsky and Scott Hudson all say, the SCOR model has a few issues. An example is that a really good understanding of this model is essential. This requires an in depth understanding of how every activity in the business works. Computers are essential for the interpretation of the SCOR model. SCOR can be a tedious process if the model is not done correctly. 

3.0 Inventory management systems
3.1 Inventory management is a crucial part to any successful business. Inventory management is the management of the businesses inventory and stock. This includes the company’s storage of inventory and the ability to control how much of the products go on sale. An example of this would be economic order quantity. (What-is-inventory-management, 2017). Economic Order Quantity is a very important business model for inventory management systems. This model is a mathematical equation that shows how much inventory can be purchased by a company, given certain criteria for example production. This equation also includes the holding costs and ordering, along with other aspects companies will need to deal factor in. (economicorderquantity, Investopedia, 2017). If this model is completed correctly by the business, the advantages are great. The advantages of this mathematical model include minimising the storage and holding costs. The model helps, particularly with smaller businesses, with specific recommendations to help reduce the costs, recommending the possibility of bulk buying the products. (Sarita Haribour, advantages-disadvantages-economic-order-quantity, 2017). Economic order quantity is very specific to each business, identifying customer demands. Economic order quantity is very useful for specific types of businesses, such as the automotive industry. An example of a company using economic order quantity to its advantage is the company Quidsi. This business is the main parent company of smaller businesses, such as Beautybar.com. According to Mike Periu, Quidsi used Economic order quantity as there means of inventory management, and by doing so has helped to generate a profit of over $300 million. 

3.2 An inventory management technique is called Lean Manufacturing has also been identified. Lean Manufacturing is primarily use in the automotive industries. Lean Manufacturing helps to improve inventory management, it also helps to run production processes quicker and more efficiently with no or fewer delays. (Ruby Perez, 2010). This model is designed to decrease the amount of waste from the manufacturing process. Lean Manufacturing is very similar to the Just in time system. (‘What is lean’, Lean Production, 2017). According to the company Lean Production, around 60% of production in manufacturing is waste. The benefits of efficiency are very beneficial to any manufacturer. The manufacturers save costs on having to dispose waste. According to Eric Dontigney, Lean Manufacturing can be determined by the 5ps model, which helps to determine Lean Manufacturing. These 5ps are people, purpose, process, platform and performance. All these are important to the success of a business using Lean Manufacturing. 
Purpose is what the product means to the customer and the benefits the product gives the consumer. 
People has two categories. The people who produce the product and the consumers who buy the product from the manufacturer. It’s is concerned with how well the product is made and customer relation. 
Process means what is required to get the product to the consumer and how the product is made. 
Platform is which type of technological advances the manufacturer used to produce the product. For example, heavy machinery or computers. 
Performance is the manufacturer performing better due to increased efficiency and different evaluation techniques, to find how well Lean Manufacturing affected the manufacturer. (Eric Dontigney, 5-ps-model-lean-manufacturing, 2017)
An example of a company using Lean Manufacturing is a company called Nike. Nike is a well-known clothing company. Nike managed to save money and decline waste and work with the US Environment Protection agency by starting a ‘Sustainable Apparel Coalition.’ (Staff Writer, top-10-lean-manufacturing-companies-world, June 11 2014).   
3.2.1 An example of a Lean Manufacturing model is called Just in Time system. The Just in Time system is a production model that is popularly used in the automotive industry. This production model allows the production of a product to get to the customer and also where and when the customer wants the product. This allows for less delay in the inventory management systems. (T Earley, just-in-time-production, 2017). The Just in Time system is used most noticeable by the car manufacturer Toyota. Toyota has adopted the Just in time name to the Toyota production system can ban. Just in time helps to avoid waste from overproduction and excess waiting, which are two of the seven waste categories. The Just in Time system can be used to help businesses reduce waste and expenses. (Margaret Rouse, just-in-time-manufacturing-JIT-manufacturing, January 2015). Toyota are a very good example of how the Just in Time system can be used to help the business achieve its aims, through the use of models. According to Toyota, there are 4 steps that that must be followed to improve productivity. These steps are there is an instruction production sheet produced before production begins. This is an example of implementing a required technique that the Just in Time system needs. The Just in Time system is very specific in its needs to be. By completing this, the system will become more reliable and efficient. (T Earley, just-in-time-production, 2017). There must be enough parts for production, replacement of parts and reordering sufficient parts on time. This requirement is called Pull Production. According to the website, lean manufacturing tools, this is very important to the Just in Time system because it allows to pull the production according to the demand of the customer. These steps are very important to Toyota and the success of the Toyota Production System. Toyota show the considerable detail that is required to make this model work for them. 

3.2.2 The Just in Time system is a more recent example of production modelling. However, there are still companies that use the traditional production model called Just in Case system. This outdated system is the opposite of the Just in Time system. The Just in Time system is replacing the just in case model It has been identified that the Just in Case model is wasteful, inefficient and costlier for businesses to use. An example of how the Just in Case system is beneficial to a company is the potential of unexpected demand from consumers. (Just-case-definition-meaning, 2017). For example, if a company doesn’t expect demand to be high, the company is more able to handle the demand because this system allows stock to stockpile. The benefits of the Just in Case system are also very important to businesses who use the system. These benefits include the employees feeling more empowered because the Just in Case system allows the employees to be more involved in the production of the product, enhancing morale and resulting in better quality products. (T early, just-in-time-production, 2017). A further benefit is there is a reduction of space being used by the business, which is the opposite of Just in Case system. Just in Case increases the need of space, leading into more costs for warehousing and storage. (Just-case-definition-meaning, 2017). With Just in Time system, the company save more on costs and have more availability for space. 

4.0 Conclusion.
4.1 As shown in this report, there are different ways that businesses use modelling to their advantage, either in global logistics or supply chain management. This report has shown the importance of modelling in both of these elements of Logistics. 
4.2 As shown in this report, there are different examples given to how different businesses use business modelling techniques to their advantage. This report has gone in depth to analyse the modelling techniques used by different companies. 
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