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The current growth in present time due to globalization of markets means more competition for companies especially those in developing economies that have limited analytical tools for business decisions. Market demand uncertainty affects the performance and behavior of the planning processes used by production to satisfy sales. This uncertainty and the resulting instability in the production schedules affect the relationships with the suppliers from whom the company purchases raw materials and component parts. In order to solve the problem, this research developed a SCM system dynamics model that helps business managers and researchers in SCM make better and informed decisions for close life cycle products. The work is focused on the study of behavior of replacement in a supply chain related to closed life-cycle products by system dynamics, that are goods produced and sold and if any defect is found the product is replaced. This study includes the effect of replacement in profit and other variables. This work also includes the development of a model in the system and validation of the model. In this model the relation of the variables like customer, demand, cost, price is studied and the work is focused that what will be the optimum value of the defected product. It has been assumed that if we want to decrease the defected product the cost of the production will increase and that will reduce the profit and if we want to increase the defect the no of customers will decrease and their demand will decrease and this will decrease the profit.

Introduction

As the world is changing very rapidly and the companies, in cooperation with academics, want to develop supply chains that can handle coordinated forward and reverse flows of materials. First and perhaps foremost, they have to develop the methods of showing managers the benefits to be obtained by developing reverse supply chains. If managers cannot quantify the potential financial (and nonfinancial) benefits, they are unlikely to consider return flows, for which they have to minimize losses. Now they have to adopt the new business models that show how to release the enormous value that is currently unrecognized and unappreciated. Finally, they must adopt new operational models to help them to manage the day to-day tactical elements so that they can realize their business objectives.

Many companies have realized that reverse logistics is an important competitive and strategic part of their business mission. The usage of reverse logistics in the business sector is increased due to the implementation of more stringent environmental regulations and because of competitive reasons. According to a survey it was found that 65% of companies believe that returns management is an important strategic tool for their business (Rogers and Tibben-Lembke, 2001). Generally, returns can be classified into three major areas. These include manufacturing, distribution and market returns (de Brito, Dekker and Flapper, 2004). The first two areas are related to the process of manufacturing of the product and distribution such as returns from surplus of raw material and quality control as well as product recalls and B2B commercial returns. The last area concerns users of products and involve warranties, end of product use and end of life returns.

Supply chain is the integration of the networks. It is integration of the networks of all the facilities and distribution options that occurs in the organization. In any organization there are many functions that include the procurement of the raw material, transformation of the raw material in to product and distribution of these products to the customers. Supply chain management is the integration of all these functions. SCM is an integrating philosophy use to manage total flow of a distribution channel from supplier to the customer. SCM includes not only the internal production mechanism, but on aligning what suppliers can deliver with what customer want. SCM is centered on organizational restructuring and extends to the development of a companywide collaborative culture but also embraces a strong sense of the integration of all activities which control the timing and synchronization of material flows.

In supply chain for a single product, raw material is procured from vendors, and then the finished product is produced by the transformation of the raw material and there is the distribution of the finished goods to the customers through different channels. A supply chain may have many types of products with some common components, related facilities and capacities.

There are many organizations in which all the activities like marketing, distribution, planning, manufacturing, and the purchasing are operated independently. These organizations of marketing, distribution, planning, manufacturing, and the purchasing have their own objectives and sometimes these are often conflicting. The objective of marketing is maximum sales and high customer service and these conflicts in their manufacturing and distribution goals. There are many manufacturing operations that are designed to maximize the output with lowest cost. These operations are optimized but there is little consideration about the impact on inventory levels of the system and distribution capabilities. As sometimes the purchasing contracts are negotiated with a very little information beyond the historical buying patterns, therefore as a result of all these factors there is a need of the integration of all the organizations. There is a need of a mechanism through which all these different functions can be integrated together. SCM is a strategy through which the integration of all these organization can be achieved.

Supply chain management is typically lie between two types of firms, first are the fully integrated firms and there the entire flow of the material is owned by a single firm and secondary are the firms where each member of the channel operates independently. Hence the coordination between the all the players in the chain is key of effective management. Supply chain management is compared as a well-balanced and well practice team by Cooper and Ellram [1993]. This team is more powerful and competitive when each player of the team knows that what is his responsibility and he has to do it and the effective relationship (coordination) between all these players leads the team to victory.

Supply chain management is the oversight of the materials, information, and finances as they pass in a process from supplier to the manufacturer to consumer through wholesaler and retailer. Supply chain management involves coordinating and integrating of all these flows both within the company as well as among all the companies. The goal of effective SCM is to reduce the inventory (with assumption that the products are available when there is need) and as a solution for the successful supply chain management, there are many software systems with Web interfaces which provide part or all of the supply chain management service for the companies.

Method and Tools

System Dynamics

System dynamics is an approach which helps to predict the behavior of a complicated system over time. In system dynamics there is use of internal feedback system and time delays, by which the behavior of the system is affected, to understand the behavior of complex systems over time. The main difference between system dynamics approach and other approach is that in involves use of feedback loops and stocks and flows in studying complex system. These elements help us to describe how seemingly simple systems display baffling nonlinearity.

System Dynamics is an approach in Engineering and Management Consulting enterprise, it is an effective resource for providing Consulting services in Plant Engineering, Operations Management, Strategic Management and Training.

System dynamics is a methodology in which models are developed to study the behavior of the system. It uses mathematical modeling technique to frame the complex problems and issues and so that they can be understood and discussed in better way. System dynamic was originally developed in the 1950s. First time It was developed to help corporate managers so that they can improve their understanding related to industrial and business processes. It is currently being used for policy analysis and design in the public and private sector.

The basis of the this method is to recognize the structure of any system second to understand the relationship of the many circular, interlocking, sometimes time-delayed components Examples are chaos theory and social dynamics. As there are often many properties of the whole system which cannot be found among the properties of the elements, therefore in some cases the behavior of the whole the system cannot be predicted by judging the behavior of the particular part or element.

In its simplest sense, system dynamics focuses that what is the flow of feedback and how it affect the system. The result of this flow of the feedback is studied and the impact of this on the behavior of the system is consider to make a system dynamic model as the feedback flow helps the system to maintain its stability.

Replacement model for defected products

The development of system dynamics models is an iterative process. Understandings of the model and understandings of the problem and the system are the key products that a system dynamics modeling effort should accomplish (Richardson, 1981). System dynamics model development is a system stage process that begins and ends with understanding. There are six key system dynamics model building processes key and these include; As discussed earlier for improvement of any system first step is to describe the system and its behavior. In this problem I have developed the model for the company with replacement policy. The manufacture company sales its product to the customer with warranty that if product's performance is not satisfactory, the product will be replaced with the new product. It has been analyzed that about 5% of the costumers come with the complaint and their product is replaced. That products are send to the inspection where it has been found that the 80% product can be reused and the remaining 20% product are send to disposal. The reworkable products are send to rework and from where they are send to sales. In this problem we add inspection cost, reworkable cost production cost etc. to determine the total cost. And we add customer, demand, order rate, price etc. to calculate the profit. We can find out the relations with known variables and draw the new casual relations and casual loop diagram. 

Conclusion

The behavioral characteristic of the simulation model could be studied from different angles based on the practical problems, such as the increase and decrease of demand, increase and decrease of sales, and so on. The values of different variable can be calculated by changing the demand, defected product and the rework so that the values obtained by these variables can be compared and optimum condition can be obtained. One of the major problems facing a simulation analyst is to determine whether a simulation model is accurately representing the actual system studied, for the particular objectives. In this case, the following were done to validate the model: 1. A walk-thru using the loop diagram generated from the dynamic hypothesis was carried out and showed that the logic was correct. 2. The stock and flow diagram generated has been checked for errors logically. 3. The model can be compared to the case study data to check whether the system developed was valid depending on the procedures, processes and information flow the company has in replacement of the product. The main aim of any organization is to earn more and more profit. The result shows the value of profit under different alternative policies. As the no of defected products increases, the demand decrease and the production cost also decreases. Due to decrease in the demand sales of the product is reduced. Due to decrease in sales the profit of the company reduces. If defected product decreases the production cost increases to maintain high quality product. Due to increase in the production cost total cost increase and as price is constant the profit decreases.

  (1) problem identification and definition, (2) system conceptualization, (3) model formulation, (4) model testing and evaluation, (5) model use, implementation and dissemination, and (6) design of learning strategy/infrastructure (Richardson, 1981). Simulations are generally employed when the complexity of the system being modeled is beyond what static models or other techniques can usefully represent (Kellner et al., 1995).
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The simulation model has been implemented using Powersim™ (Powersim 2005) software, considering the real stochastic behavior of market demand. The results of the simulations underlined the importance of the application of the resilience principles in terms of impact on costs, revenues, and so profits, for a supply chain.