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ABSTRACT 


This thesis aims to enrich some insights into inventory based performance improvement 
 in supply chains by optimization of inventory policy parameters and judicious selection 
 of information technology (IT)  for  information sharing (IS) across the supply chain. 


The overall theme of this research is to enhance and enrich the research on inventory 
 management and information sharing within the supply chain. This research considers 
 inventory policy parameters like  expected service quality (ESQ),  ordering constraints 
 and capacity constraints, and  IT  based  IS  as means to improve the cost based 
 performance of different inventory control policies. 


This research is motivated by contemporary research on simulation based modelling 
 and analysis of numerous problems within the broader domain of supply chain. This 
 literature is collated, enhanced and synthesized to develop an object-oriented 
 framework for modelling supply chains with decision flexibility. The synthesis is based 
 on a multiple entity flow perspective emphasizing the concepts of action points and 
 decision points that control the flow of entities in desirable directions. The proposed 
 conceptual framework is used to develop a simulation based supply chain modelling 
 environment, which can model multiple decisions in the supply chain like inventory 
 management, sourcing, transport selection and production planning. Subsequently, 
 simulation models are developed using this modelling environment to analyze the 
 performance of four different inventory control policies. 


The studies in this research have two major objectives. First, they aim to optimize the 
 'inventory policy parameters for each node in the supply chain. Second, they also seek 
 to determine the optimal  IS level for each node in the supply chain. While fulfilling 
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(8)these two objectives, these studies also compare the performance of four different 
 inventory control policies. The studies in this research have been carried out with three 
 different levels of variability within the supply chain. In the first level, impulse demand 
 is considered to represent the controlled variations in the demand. At this level, the 
 performance of different nodes in the supply chain is compared along multiple 
 performance metrics for four different inventory policies. At the second level, the 
 demand with constant  coefficient of variation (COV),  i.e. Poisson process, is used to 
 induce variability in the demand. In the studies with this level, three different 
 parameters of inventory typical policies:  ESQ,  minimum order quantity (MnOQ) and 
 (MxOQ) have been optimized for all nodes in the supply chain. In addition, optimal IS 
 level is also determined for each node in the supply chain. The effect of changes in the 
 COV  is considered at the third level. At this level, only the optimal.  IS  level is 
 determined for each node, since COV is an uncontrollable variable for the supply chain 
 and cannot be optimized. 


This research work highlights some important findings for inventory management in 
 supply chains. Firstly, the findings suggest that mathematically less complicated 
 inventory policies can perform better than the more sophisticated policies, just by 
 optimally seleting its parameters. Secondly, the research also highlights that  IS  can 
 either improve or deteriorate the performance of supply chain, depending on the level 
 of  IS  and inventory policy used. Hence, there is a need to select the level of  IS 
 judiciously. Another important finding is that different inventory policies may perform 
 better for different types and of variability in the supply chain. Finally, the results also 
 show that for most of the inventory policies concerned, the optimal IS level remains 
 same for different COV levels. 
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