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1. Introduction 
“Modelling is about building representations of things in the ‘real world’ and allowing ideas to be investigated; it is central to all activities in the process for building or creating an artefact of some form or other” (Open Learn, 2018).  
Models support businesses in understanding the many issues encountered in the production supply chain. Different forms of modelling need to be considered and businesses can investigate a range of modelling techniques and select the one most appropriate. Supply Chain Management has risen in significance as businesses strive to keep up and gain a competitive advantage. Walmart is used in this report as one example of successful use of the Supply Chain Operations Reference model to gain competitive advantage. The Economic Order Quantity model is a popular model used by businesses as an effective production formula. The Economic Order quantity model can be used to estimate the ideal level of inventory to maintain and to calculate when to replenish goods so that new orders are created. 
This report evaluates the role of models in providing solutions to logistics management problems, focusing on, for example, Walmart to illustrate the issues discussed. 
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2. Main Body

2.1 – What is modelling?
A model offers a means of conveying a specific interpretation of a recognisable system. When building something, the issued involved can be better understood through models. For those participating in a project, models assist communication and form part of the processes utilised in development activities. 
“A more useable concept of a model is that of an abstraction, from the real problem, of key variables and relationships” (Advameg Inc, 2018). The issue is simplified when these key variables and relationships are abstracted. This modelling enables the user to have enhanced understanding of the issue and to forward a strategy for engineering the situation, to facilitate an analysis of the results of a range of differing inputs, by exposing it to an altering set of notions. 
Modelling offers a wide range of advantages, some of which include observing systems from different viewpoints, better system awareness via visual analysis, earlier identification of mistakes, thus lessening faults in the system, and enabling the investigation of alternatives at an early stage. 
Modelling assists businesses in sustaining knowledge and business memory by storing the business memory in a secure zone, by facilitating rapid understanding for all team members of an organisations systems and supporting any new employees by updating them in a rapid fashion. To save time and reduce financial expenditure on new initiatives, modelling is beneficial as it supports the recycling of existing knowledge and information. 

2.2 - Forms of models 
There are three forms of models currently used by businesses. Iconic models are precise or almost replicates of the item being modelled and certain models act in the same manner as their equivalents. Therefore, these iconic models enable experimentation with the model, to identify how it may perform in real operating conditions. 
Physical or analog models are not replicas of, but are similar to, their object of representation. For example, manufacturers frequently use cardboard cut-outs to represent the equipment being used, allowing the cardboard shapes to be manipulated when deciding upon the most advantageous layout. 
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The most abstract is the mathematical model, as this model is not similar visually to its real-life counterparts. Numbers and symbols are used to construct mathematical models, and these numbers and symbols can be changed into utilities, equations and formulas. Mathematical models can also be utilised to construct models of greater complexity. Mathematical models are suitable for use with, for example, computer programs, as they are often easy to manoeuvre. However, these models need to be assessed periodically for confirmation that they are still applicable, or if they need to be brought up to date or even substituted with a new version. 

2.3 - Modelling techniques  
When a business is determining which new system to introduce, the use of modelling techniques is a significant factor. Modelling techniques provide a business with the opportunity to make comparisons of the operational, cost and customer service efficiency. Businesses can investigate a range of modelling techniques and select the one most appropriate.
Many businesses make effective use of simulation modelling, which produces valuable answers and understanding of multifaceted systems. To solve real life issues, simulation modelling operates securely and efficiently, providing a strategy for analysing the issue, which can be corroborated, comprehended and communicated.
“Simulation enables experimentation on a valid digital representation of a system. Unlike physical modeling, such as making a scale copy of a building, simulation modeling is computer based and uses algorithms and equations. Simulation software provides a dynamic environment for the analysis of computer models while they are running” (Anylogiccompany, 2019). 
To reduce costs and ensure time efficiency, businesses can use simulation rather than carrying out investigations on real life systems. Simulation modelling differs from other methods, as it is possible to conduct an ongoing analysis of, and engage with, a simulation model in action.  
“The optimization model is derived from the precise mathematical procedures that offer the best or optimum solution based on the mathematical formula used. This model is based on mathematical formula only” (Thebalance, 2018). 
When employing the optimisation model, data and conjectures is the only input. This model considers data such as, the number and position of distribution facilities and the inventories that must be retained. 
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The model employing linear programming is an optimisation model often utilised for logistic systems, as for example, it links supply and demand restrictions and distribution facilities. Linear programming aims to reduce costs through specifying the most cost-effective distribution arrangement, but as this employs mathematical formulas, subjective contribution is not enabled. 
“Heuristic Models refers to techniques based on experience for various tasks such as research, problem solving, discovery and learning. Heuristic methods enhance the pace of finding the desirable solution in conditions where the comprehensive search is unfeasible. Heuristics are strategies that use readily accessible information for problem solving in machines and human beings” (Portfoliomanagement, 2018). 
Heuristic models do not produce ideal answers but are useful when condensing a large issue to a more manageable proportion. It is important to note that these models do not generate a solution but remain valuable to the general innovation of new systems. For example, heuristics models can be employed to deem the most suitable location for a distribution facility that is close to the marketplace and a main port and a good distance from any other distribution facility.  

3.0 - Supply Chain Management (SCM) 
“SCM encompasses the integrated planning and execution of processes required to optimize the flow of materials, information and financial capital in the areas that broadly include demand planning, sourcing, production, inventory management and storage, transportation -- or logistics -- and return for excess or defective products. Both business strategy and specialized software are used in these endeavors to create a competitive advantage” (TechTarget, 2018). 
Supply chain management advantages are realised through carefully selected software and strategies which work through today’s complex supply chains. The benefits achieved through supply chain management include lower costs, raised profits and improved partnerships. Supply chain management can be characterised with five terminologies: Plan, Source, Make, Deliver, Return.
Supply chain management has risen in importance over the last three decades, as in a more competitive, worldwide business situation, businesses are attempting to maintain pace and gain advantage. 
Using current technologies, supply chains have grown into well organised chains. It became essential for supply chain retailers to utilise a regular model for measuring performance to escalate the level of service. The supply chain operations reference model (SCOR) was developed by the Supply Chain Council (SCC) to enhance organisational performance of a business and to secure competitive advantage. 
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3.1 - The Supply chain operations reference model (SCOR) 
“The Supply Chain Operations Reference (SCOR) model is unique in that it links business processes, performance metrics, practices, and people skills into a unified structure. It is hierarchical in nature, interactive and interlinked” (Apics, 2018).
To have the ability to meet consumer demands, the SCOR model explains the business procedures as required can give reasons for using these procedures throughout the supply chain and provides a way forward for improvement. The model is perceived as one of the most effective models for the supply chain, as it incorporates business ideas of benchmarking, re-engineering and measurement into its framework. The five areas of focus in the framework, which repeat in a continuous loop along the supply chain, are plan, source, make, deliver and return. 
The planning area of focus concentrates on demand and supply, and management. Needs are equated with resources and effective communication throughout the supply chain is established. Defining business instructions, extending over for example, inventory and transportation are part of the plan, aimed at enhancing and calculating supply chain efficiency. 
The source area of focus explains locating infrastructure and material procurement. It demonstrates how, for example, to manage inventory and supplier payments. 
The make area has a direct focus on manufacturing and production, including packaging, presentation and transportation. 
Deliver is an important area of focus as it comprises of managing orders, (including dealing with invoicing, important and exporting), warehousing and transportation. 
The return area of focus requires businesses to be well prepared for the possibility of needing to return faulty goods, containers and packaging. The return is linked to managing business instructions and, for example, regulatory requirements. 
The advantages for businesses of using the SCOR model is the analysis of its supply chain, as the procedure supports businesses in comprehending the repetition of the five steps between suppliers, business and consumers and the identification of any supply chain issues. The model allows complete control of capital investment and supports in building a better supply chain strategy. 
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[image: ]
									(Figure 1. Apix,2018)

The above illustration demonstrates how the SCOR model is utilised within a business to gain competitive advantage. 
Walmart, a huge global retailer, has successfully used the SCOR model. Such a large organisation as this requires the acquisition of an effective and well-organised supply chain management strategy and system. Walmart are dedicated to developing a business model that will reduce costs and facilitate savings for consumers. Buying goods in bulk and organising direct transportation of the goods to their stores, was the beginning of Walmart’s supply chain innovation, as they removed unnecessary links in the chain. Walmart then built strategic relationships with their supplier by enabling lower costs in exchange for long-term bulk purchases. Cross-docking is a logistics strategy adopted by Walmart during their distribution process. This practice is a key feature of Walmart‘s strategy to refill inventory efficiently, reduces storage and transportation costs, thus enabling consumers to benefit from these reductions with reduced costs for goods. Walmart’s superior information technology and network design provides the opportunity for management to, for example, predict demand and create effective transportation paths. Walmart’s return policy further enhances their service to consumers; with a free return policy via, for example, online and in-store. By incorporating the SCOR model to improve their practice, Walmart has gained sustainable competitive advantages, such as, reduced inventory, and their supply chain management strategy has aided the company in becoming a leader in today’s competitive market. 
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4.0 - Inventory 
“Inventories refer to those products or goods a firm is manufacturing for sale and components that make up the product” (Whatissixsigma,2018).
These inventories can be categorised into raw materials, work-in-progress and finished goods. Raw materials are products bought and placed in storage for future use within production. Work-in-progress are those products dedicated to production but not completed. Finished goods are the result of a finished production process. 
Holding the required amount of stock is imperative for effective production processes in a business and its advantages include, reduced buying costs and averting shortfalls in sales.  However, the disadvantages are ordering costs and carrying costs related to inventories. Ordering costs related to purchasing of raw materials include bills and salaries. Carrying costs concerned with holding or carrying inventories include wastages and rent. 

4.1 - Models of Inventory Management
Maintaining the highest level of inventory is difficult but essential and this has resulted in the development of certain models or methods. 
“Inventory model is a mathematical model that helps business in determining the optimum level of inventories that should be maintained in a production process, managing frequency of ordering, deciding on quantity of goods or raw materials to be stored, tracking flow of supply of raw materials and goods to provide uninterrupted service to customers without any delay in delivery” (Whatissixsigma,2018). 
The fixed Reorder Quantity System and the Fixed Reorder Period System are inventory models broadly used in business. The fixed Reorder Quantity System is used to identify a fall in inventory levels below a set amount. New purchased requests are then placed to restock inventory based on the demand for the product. 
[bookmark: _GoBack]The Fixed Reorder Period System is similar to the Fixed Reorder Quantity System, but the restocking of inventory is an ongoing cycle repeated at certain fixed times. 

4.2 - Economic Order Quantity Model 
The Economic Order Quantity (EOQ) is a basic model used widely by businesses. This is a production formula that will establish the level of goods bought, taking into consideration the costs associated with ordering and carrying. This characterises the ideal amount of inventory ordered by a business in every transaction against the 
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associated costs sustained by holding inventory. 
Businesses could benefit from planning dedicated time on calculating Economic Order Quantity, as inventory costs would reduce, and efficiency would increase. The calculation can be utilised by a business to establish precisely when and how much to order. As a result, the business can carry on with every day production whilst diminishing inventory costs. 
The Economic Order quantity model can be used effectively by management to estimate the ideal level of inventory to maintain and to calculate when to replenish goods so that new orders are created. 
“The EOQ formula is calculated by using the demand rate, setup costs, production costs, and interest rate” (CFIInc, 2018). 

[image: Economic Order Quantity Formula]
								(Figure 2. CFIInc, 2018)

“This equation shows that ordering and carrying costs are interrelated. Personnel and shipping costs are associated with ordering inventory while warehousing and security costs are associated with carrying costs” (CFIInc, 2018).
It is important that a business equalises the two groups of costs when conducting an inventory cost allocation. For example, fewer consignments carrying a greater amount of goods will reduce ordering costs, but, as a greater amount of inventory will be stored for a longer period, carrying costs will rise. The reverse can be seen if there are a higher level of consignments. 
Although the Economic Order Quantity model is highly effective and provides many advantages for a business, there are also disadvantages, or limitations. For example, no variability in demand is measured in the calculation, thus financial losses associated with a short fall in inventory are disregarded. In addition, the model does not consider the impact of seasonal variations in the cost of inventory and does not does not take into consideration buying concessions acquired when purchasing in bulk. 
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Conclusion
This report demonstrates the wide range of advantages and the many positive impacts a business incorporating the use of models will benefit from. To save time and reduce financial expenditure on new initiatives, modelling is beneficial as it supports the recycling of existing knowledge and information. 
The different forms of modelling and the range of available modelling techniques offer a business the opportunity to establish effective solutions to logistics management problems and gain a competitive advantage. 
The Supply Chain Operations Reference model, one of the most effect models for the supply chain, is used in this report to demonstrate the reasons for using business procedures throughout the supply chain and providing a way forward for improvement. Walmart has gained sustainable competitive advantages through its use of the Supply Chain Operations Reference model, and their supply chain management strategy has helped them become a leader in the current competitive market. 
This report validates the point that holding the necessary amount of stock is imperative for effective production processes in a business. Reduced purchasing costs is one identifiable advantage but ordering costs related to inventories are one disadvantage. It can be argued that although the Economic Order Quantity model is highly effective and provides many advantages for a business, there are also disadvantages, or limitations, such as financial losses associated with a short fall in inventory being disregarded. 
This report establishes the role of models in successfully providing solutions to logistics management problems that will enable a business to gain a competitive advantage.
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