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Abstract

This paper will discuss the topic of modeling and its role in the supply chain. The study will analyse the solutions to global logistics and the supply chain problems. Likewise, it will discuss the role of modeling for inventory management systems.
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1. Introduction

This paper will critically evaluate the role of modeling and analysis techniques which provide solutions to problems occurring in the global logistics and supply chain.
For many years’ researchers have been developing new techniques of modeling to provide solutions to diverse problems of global logistics and supply chain. The fact is that modeling of the supply chain has been already practiced in industries for at least few decades.
An important change that has happened in the recent years was the enlarged number of companies who decided to operate in the global marketplace. Therefore, the Logistics and the Supply Chain networks now require better planning hence is why managing the systems either be integrated or complete has evolved into more complicated than it used to be (A. Rushton, P. Croucher, P. Baker, 2017).
Nowadays for the global market managing the whole Supply Chain transformed into a key factor to achieve a successful business.
 One of the highest costs in the production costs are the inventory costs. That is why the organisations are focusing greatly on reducing the inventory costs because that allows them to obtain the competitive advantage in the existing market (A. Rushton, P. Croucher, P. Baker, 2017).  


2. Main body

2.1. The role of modeling in the supply chain and logistics. 

Majority of modeling techniques adopted in logistics focus mainly on logistics operations like DC location, production optimisation or vehicle routing. Forgetting that these techniques even though may have hypothetically some chances of optimising certain logistics operation but are not suitable to optimise the whole process. Also what is worth to remember is that often more advantage and bigger economies come when changes are made to some other parts of operations or perhaps even changing the whole operation from its beginning to its end (D. J. Bowersox, D.J. Closs, M. B. Cooper, 2010).   
Some would argue that with this kind of complex optimisation of operations one could never use or predict all possible alternatives due to its very complex nature. 
This problem is the result of the constant need of having to consider all the aspects of different problems that can occur in the supply chain. Broadly speaking, there is no model that can solve all the aspects of the supply chain operations. The existing dilemma between the complexity of a model and the reality forces the model developer to express the capacity which supply chain has in the way that it illustrates how difficult the key real-world dimensions are to solve (M. Ahmed, 2016).

2.2. Simulation Models.

This section will analyse simulation models which are included in the descriptive models. This operational research technique has the ability to characterise multifaceted problems and cost association (A. Rushton, P. Croucher, P. Baker, 2006). This model is useful to the managers and analytics to expand the knowledge of the dynamic behaviour together with other systems (J. F. Shapiro, 2007). This technique is not an optimising technique, however, instead of giving the “best” answer it produces relationships and is used to assess different options.
In the past Simulation has been seen as a weak technique for the reason of not being able to provide an optimal solution but its values have been now officially recognised. When using a simulation model that is carefully derived, one can achieve results with readily implemented solutions which are realistic and approved (A. Rushton, P. Croucher, P. Baker, 2006).
There are two types of simulation models:
2.2.1.1. Deterministic Simulation. This simulation implicates 1) state variables (i.e. the rate of machines production, ending inventory) its description of the is certain in all aspects (J. F. Shapiro, 2007).
2.2.1.2. Monte Carlo Simulation. The simulation which is applied to the analysis of inventory management policies. This operational research methodology is more of a precise well-explained nature. Simply by using applications of system computer programs that forecast the behaviours of the supply chains in order to respond to unexpected differences in key parameters which have an impact on them. This technique is used to solve the problems in the supply chain and other fields. Also what it does is, it shows an additional understanding of the operational performance which occurs in the supply chain but is delivered by the optimisation models (J. F. Shapiro, 2007). 
Strengths and weaknesses of Monte Carlo simulation: 
1) can be useful for the estimate of the design when supply chain systems are facing internal and external factors that are changing over time, 
2) it produces an insight into the system's performance
3) very practical when estimating independencies between random effects which may be the reason for major degradation in the performance, whilst the system components and its average performance characteristics seem to be normal.
Before making the decision to choose a Monte Carlo simulation method it is better to search for the tools which will analyse the description of the supply chain that is operating under uncertainty. A Monte Carlo Simulation may be an appropriate method to use when systems are too complex for the analytical results to be achieved when analysing an inventory system. For example, if someone would like to analyse the performance of multistage production line numerous work-in-process buffer (D. J. Bowersox, D.J. Closs, M. B. Cooper, 2010).   

2.2.2. Simulation Software.
Although some Simulation packages, including Monte Carlo, have been available off-the-shelf for more than 30 years nowadays more sophisticated versions are available on the market. In the year 2017 software survey has listed 48 different packages produced for manufacturing and other supply chain problem. The market offers Excel add-ons worth $495 ranging to stand-alone systems with a starting price of $30,000 or more. The software's have features that include animation, curve fitting, graphical model construction, run-time debugging and templates. Thanks to the animation software and computer speed processing development the simulations are becoming more and more popular in using it for visualisation, training and even exploration.
 

2.2.1.1. Simulation Inventory Techniques.
This method produces a probabilistic and mathematical model of existing logistics operating environment which is similar to the analytic approach. The difference between the simulation and analytic approach is that in simulation approach, the functions of the service levels and the inventory parameters are reversed. The Simulation inputs are the reorder points and order quantities which needs to be tested. This simulation technique assesses the performance of particular situation in the testing environment. However, if the result of this report does not satisfy expected outcomes, then new inventory parameters are applied and simulation of a new environment is carried out. To achieve the expected inventory parameters when using the method of simulation, sometimes one needs to be applying this technique many times. 
The main benefit of using the simulation technique is that this method has the ability of modeling variety of supply chain environment without the need of involving any simplifying assumptions. This makes simulating virtually any supply chain environment precisely achievable by application of a complex characteristics and operating policies. Nevertheless, the defect of this method is the narrow capability to recognise and search for best solutions. This kind of inventory methods are becoming more popular amongst the logistics organisations as it is important to minimise the asset base by optimising the inventory levels (D. J. Bowersox, D.J. Closs, M. B. Cooper, 2010). 



2.3. System Dynamics Models. 
Another method which is important to mention in this study is System Dynamics Models which is a method of the descriptive modeling.  Descriptive models are used in decisions making and its focusing on production and application of feedback techniques. 
This methodology applies to dynamic problems which are appearing in the complex systems. Systems dynamics deliver the decision maker with tools that can describe with a deeper understanding of the underlying structure of planning processes. A System Dynamics includes visual diagrams which show the structure of a system and it can be easily understood and created by the managers. System dynamics is computer-aided modeling technique which requires the use of basic mathematical functions. This method is used for framing, understanding or discussing complex issues.  

 



2.4. The role of modeling for inventory management systems.
The function of Inventory management systems is to deliver a day-to-day management and control of stock which comes in and out of the company. These functions are necessary for the stock levels control, stock availability check or its location (A. Rushton, P. Croucher, P. Baker, 2006). By adopting this technique, the organisations are able to reduce the costs of inventory which are the major costs of the production expenses. The main objective of reducing the costs of inventory is to gain a competitive advantage in the market. One could argue that is best to reduce the costs of the whole supply chain rather than just one section. 

2.4.1. ABC analysis.

ABC approach is used by the companies that are dealing with very large numbers of different part numbers. ABC approach is used because such firms experience impossibility to monitor the inventory levels of each part number.
ABC analysis is also known as “80-20” rule. This analysis is based on Pareto Analysis for “80-20” rule (R. Anthony Inman). According to the Pareto 80/20” rule, the product surround or logistics elements are representing around 80% of the effects of the product, but it only represents 20 percent of the costs (A. Rushton, P. Croucher, P. Baker, 2006). Therefore, from the inventory angle, one could restate this as around 20 percent of all inventory items represents 80 percent of the inventory costs. This means that the company can have a control over 80per cent of the inventory costs by controlling and monitoring only 20 percent of the inventory. In order to achieve this effect, the control and monitoring need to be at exactly 20 percent of the inventory.
The term “A” stands for “A” class products which are representing 20 percent of all company’s products which represents 80 percent of total inventory costs. “B” class items represent 30 percent of the inventory products but represent 15 percent of the inventory costs. "C" class products represent 50 percent of all inventory products but just approximately 5 percent of the total inventory costs (R. Anthony Inman, 2017). 
By categorising all inventory items as an “A”, “B”, “C” the companies can recognise the priority and importance (such as time, money or effort) they should give to the specific items. For example, a close monitoring of “A” class items but just a monthly check for “B” class items and a quarterly check on “C” class items (R. Anthony Inman, 2017).    
2.4.2. JIT (Just In Time).
This approach turned out to be really successful when introduced to the manufacturing industries. Its main concept is to deliver production system that eliminates all activities which don’t bring benefit to the final product or does not allow the material to be in the state of continuous flow. Thus, the JIT approach removes any costly and wasteful components which are present in the process of the production. However, the companies who operate globally tend to be noticing that there are increased order lead times and also inventory rise since the geographical distances and complexed logistics are involved. So, it is easy to see that to adopt JIT approach in the global logistics is a real challenge for the companies.  
As good as JIT approach might sound, it also has its negative sides. JIT approach can lead to more transport flows because it requires more frequent deliveries. Thus, that exposes the supply chain to more issues regarding the JIT approach (A. Rushton, P. Croucher, P. Baker, 2017). 

3. Conclusion

The use of modeling in the supply chain systems its becoming more popular and it’s on the increase. Overall Supply Chain modeling is practiced by the managers or supply chain analysts to test alternative decisions, evaluate performance and to analyse flaws in the Supply Chain. Researchers have put a lot of effort to design ideal Supply Chain model to solve problems and to improve the performance in the global logistics and the Supply Chain which today's managers can explore and take great advantage of.   
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