Chapter 1

Introduction

1.1
Background:


A supply chain is a network of facilities and distribution options that performs the functions of procurement of materials, transformation of these materials into intermediate and finished goods and supply it to customers. Supply Chain exists in both service and manufacturing organizations, although the complexity of the chain may vary from firm to firm and from industry to industry. Traditionally, marketing, distribution, planning, manufacturing and the purchasing functions in an organization have their own objectives and these are often conflicting. Marketing’s objective of high customer service and maximum sales may conflict with the manufacturing and distribution goals. Many manufacturing operations are designed to maximize throughput and minimize costs with little consideration for the impact on inventory levels and distribution capabilities.


Supply Chain Management and Logistics refer to the art and science of managing the flow of materials and products from source to user. The logistics system includes the total flow of materials, from the acquisition of raw materials to delivery of finished products to the ultimate users (as well as the related counter-flows of information that both control and record material movement). As such, it includes the activities of sourcing and purchasing; conversion (manufacturing) including capacity planning, technology solution, operations management, production scheduling, and materials planning (MRP II), distribution planning and management of industry warehouse operations; inventory management and inbound and outbound transportation; and linkage with customer service, sales, promotion, and marketing activities. The supply chain is the network of organizations that are involved, through upstream and downstream linkages, in the different processes and activities that produce value in the form of products and services in the hands of ultimate consumer. Thus for example a shirt manufacturer is a part of a supply chain that extends upstream through the weavers of fabrics to the manufacturers of fibers, and downstream through distributors and retailers of final consumer. Each of these organizations in the chain are dependent upon each other by definition and yet paradoxically by tradition do not closely co-operate with each other.


One of the key aspects of Supply Chain Management in a perishable product industry is to set up a highly responsive and efficient distribution network. A network, wherein not only managing the flow of the product from the point of acquisition to the customers but also the reverse logistics channel must be managed as well. The life of the product in such an industry does not end with the delivery to the customer. The reverse logistics channel may utilize all or portion of the forward logistics channel, or it may require a separate design.


Flawless distribution can seem an impossible goal. No matter how much inventory a wholesaler carries, when a customer places a rush order, the essential item can be of stock. No matter how broad a range of services a dealer provides, what a customer desperately needs can be out of the ordinary service that dealer has never supplied. And no matter how much effort a distributor expends to beef up its capabilities, when a customer has an emergency, the distribution system often lacks up the critical skills to respond.


In today’s competitive market it is the customers who tell suppliers how and when they want their inventory delivered. This creates a heavy pressure on the distribution channel to be highly adaptive and flexible. The driver behind the Distribution Management is to reduce inefficiencies, costs and inventories from the supply pipeline.


According to Capcino (2005), in an environment of shortened product life cycles, complex corporate joint ventures and demanding requirements for customer service, it is imperative to consider the complete scope of supply chain management from supplies of raw material through factories and warehouses, to demand in a store for finished product. When the product under consideration has a very short life, the pressure comes on the outbound logistics. In such a case it becomes highly essential to have a perfect forecasting system and well planned inventory placement at different echelons.

1.2
Motivation for this Research:


In recent years all the companies have experienced the need for retaining the customer base in dynamically changing markets by offering better performance than their competitors. As the companies graduate from the supplier driven market to the consumer driven markets, we need to optimize the processes rather than best practices status.

Time horizon to organize and act on the above issues is drastically reducing. Also the complexity of the product management and new markets/territories is ever increasing. All this is greatly reducing the time available to make the decision and increase speed of decision making. Companies are also experiencing the need to reduce Planning periods to shorter duration so as to make organization not only thinner but also outward looking and market driven.


A key issue for Consumer Packaged Goods and Retail companies is trade promotions management to help track ad spend budget more effectively. Pharmaceutical companies and companies with products, which are perishable in nature feel ability to plan effective distribution are key to success. Manufacturing industries on the other hand require to evolve a well organized order acceptance system that will not only give due dates and location, but also deals effectively the issues of putting inventories to an optimal. Service oriented companies on the other hand would like to have pre-sales and post sales operations thoroughly integrated with the internal chain.


This study is carried out in a FMCG organization, which is a big player in the field of Natural Juices. This organization is facing a major problem of huge amount of inventory at different echelons and high imbalance in the distribution of the product volume. This makes inventory available at the points where there is no demand and the branches where there is demand lack sufficient stock. Further the improper distribution of the stocks leads to expiry.


The key motivation for undertaking this study is to learn the use of basic principles, problems, methodology and various tools and techniques available to handle the above scenario.

1.3
Importance of Distribution in Supply Chain Context:


A channel of distribution is, “the structure of intra-company organizational units and extra-company agents and dealers, wholesalers and retail, through which a commodity, product, or service is marketed.” This definition, given by the American Marketing Association, lays emphasis on both the internal company marketing organization and the external independent organizations to achieve effective distribution and meet marketing goals.


The channel decision pertains chiefly to the selection and operation of intermediaries, which would decide the network of ‘traders’, or ‘dealers’ a product will flow in moving from the end of the production line to the point of consumption. The other aspect of the distribution activity is the physical movement of the product, which is termed as physical distribution. Business logistics deals with all the activities that facilitate the product flow from the point of raw material acquisition to the point of final consumption, as well as the information flows that set the product in motion for the purpose of providing adequate levels of customer service at reasonable cost.


As shown in figure 1.1, the scope of business logistics is two-fold. First, it relates to the movement of raw materials to the plant, which is called physical supply or materials management, and second, it is the flow of finished products from the plant to the customers, which is called physical distribution.
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Fig.1.1  Scope of Business Logistics


Distribution is the term employed in manufacturing and commerce to describe the broad range of activities concerned with getting the right product to the target market place. A product is not much good to customer if it is not available when and where it is wanted.


A product reaches customers through a channel of distribution. A channel of distribution is nothing but selected set of intermediaries engaged in effective movement of finished products from the end of production line to the consumer.


The other issue in distribution is of physical distribution involving a number of activities. These activities include freight, transportation, warehousing, materials handling, protective packaging, inventory control, plant and warehouse site selection, order processing, market forecasting and customer service. The activities of physical distribution are concerned with the creation of time and place utility. It is the job of physical distribution to get the right assortment of raw materials and finished products to the right location at the right time in an efficient manner. If the physical distribution mission is aborted, little happens that is of a profitable nature. Thus, physical distribution is concerned with a vital area of corporate activity. The totality of the physical distribution process constitutes one of the main operational efforts of the firm.


Physical distribution management is concerned with the design and administration of systems to control the flow of raw materials and finished goods. Paramount to the management of physical distribution is the concept of integrated planning and administration. The scope of activities included in physical distribution consists of a wide range of management responsibilities administered by a variety of different departments within a typical firm. Herein lies one of the major advantages of the integrated physical distribution concept. Co­ordinated management of all logistical activity centers as a single performance system offers a potential for improved customer service and often-significant reductions in expenditures.


From the corporate viewpoint the performance of specific activities is significant only to the degree that the overall objectives or goals of the-firm are consistently satisfied. Such a holistic viewpoint is often lost when individual logistical activities are planned and administered by separate departments. In fact, decisions that appear efficient at the department level may lead to uneconomical mistakes when viewed from a corporate or total firm vantage point.

1.4
Research Problems  at FMCG (Dabur India Limited):

Multi Echelon Inventory, Warehouse, Transporation Problem

An enterprise is said to be operating on a multi-echelon network if it involves more than one tier between the central storage facility and the end consumer, across the distribution network. In order to alleviate the complexity in managing inventory in multi-echelon networks, product shipments are stored at central facilities. These central facilities act as internal suppliers to the succeeding entities involved in the distribution network. 

Multi-echelon network Vs Single-echelon network 
Managing inventory in a multi-echelon network has the following limitations when compared to inventory management in a single-echelon network. In a multi-echelon network, there is often a failure in achieving optimal inventory usage. This is because in complex networks replenishment strategies are applied to one echelon, without considering the impact of such strategies on other echelons involved in the distribution network. 

This problem is overcome in a single-echelon network, as there is no need to view inventory usage up and down the supply chain, while implementing inventory management strategies. These apart, multi-echelon networks have another drawback where replenishment decisions for echelons are to be based on demand forecasts coming from the forward end of the supply chain. 

The above-discussed drawbacks result in the following negative consequences in multi-echelon networks. 

·  They carry excess inventory levels in the form of safety stock needed at each echelon or tier.  

· Failures in providing end customer services.  

· Unexpected stock-outs keep occurring in customer-facing echelons.  

· Suppliers provide low quality services owing to incorrect demand forecasts coming from the customer’s end.

Numerous approaches have been developed for handling the task of inventory management in a multi-echelon network. All these approaches were driven by the need to achieve a common goal – minimised inventory levels and enhanced customer service.(Calvin,2003)
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Fig. 1.2 - Multi echelon Problem

In multiechelon problem total cost can be calculated by the following relation (for Dabur India Ltd):

Total Cost = Inventory cost at factory (Nepal) + Transportation Cost from Nepal to W/H + W/H cost + Inventory cost at W/H + Transportation cost W/H to Branch + Inventory cost at Branch

For calculation of Transportation Cost various parameters should be considered like 

1. Demand of each branch

2. Variation in Demand at Each Branch
3. Inventory cost at each branch
4. Transportation cost per unit
5. Warehouse cost
6. Production rate at Factory.
7. Lead time at each stage.
8. Variability in LT at each Stage.
9. Perishability of items
10. Seasonality
11. Variety
On the basis of above parameters certain decision variable are decided.

1 No. of Warehouse
2 Location of Warehouse
3 Distribution a channel
4 Storage capacity of each warehouse
5 Order Quality.
6 Stock level

This study is carried out in a FMCG organization, which is a big player in the field of Natural Juices. This organization is facing following major problems:

1.
Huge amount of Inventory at different echelons.

2.
Improper and imbalanced product assortment.

3.
High expiry.

4.
Frequent inter-branch transfers of the goods.

5.
Error between forecasted targets and actual Sales.

The various techniquies used are, exponential smoothing with or without trend, and Seasonality effect (for this QSOM software is used), Transportation model, simulation for calculation of inventory.

Cost (Transportation Cost, Stockout cost, Holding Cost) and Demand acts as preformance measure in this research work

1.5
Aims and Objectives of the present research:

Following are the objectives of this study:

· To study the existing Supply Chain, Forecasting system and distribution planning of the organization.

· Identifying the problems existing with the current system.

· To suggest a scientific forecasting methodology for the current system.

· Delayering of the Distribution Channel, in order to ensure proper and balanced distribution of stocks.

· Suggest ways and means of reducing inventory across the outbound distribution chain.

· Examine implications of compressing the lead-time on inventory in the entire Supply Chain.

1.6
Organization of the Report:


The thesis is organized into eight chapters. A brief outline of the chapters is given as under:

Chapter 1:


Chapter 1 deals with the Introduction, historical perspective of logistics management, importance of Supply Chain Management and distribution network in the context of perishable product, background and the importance of research and its relevance in the present and future context of Indian organizations. The research problem, aims and objectives are spelt out. It also describes the organization of the Thesis.

Chapter 2:


Chapter 2 gives a critical review of the literature on Inventory Models, Location and Allocation Models, Forecasting Techniques and various problems and causes in SCM and distribution network. Literature review is carried out to identify research efforts and directions related to the focal area of this thesis. The chapter briefly describes the key conclusions of research papers of various authors with topic related to this project.

     Some key references are listed down here for a quick review at the end of this synopsis.

Chapter 3:


Chapter 3 deals with the present supply chain of the existing system with an overview to the product and the company profile. A detail product categorization and respective percentage contribution to the business is projected in this chapter.

Chapter 4:


Chapter 4 deals with the existing forecasting system and suggests a scientific methodology for forecasting. Exponential smoothing with or without trend and seasonality methodology for forecasting and projecting future demand is suggested in this chapter. Demand for next year is projected. Alpha, beta and gamma values for different products are calculated categorically.

Chapter 5:


Chapter 5 analyses the present distribution setup and justifies a location of new Central Warehouse to appropriately distribute the inventory and formulation of mathematical model of warehouse and transportation cost for proposed setup is done. Location of new warehouse gives total savings of Rs. 9,50,000.00 per annum.

Chapter 6:


Chapter 6 studies the inventory distribution at various echelons and sets the target inventory at each echelon. It suggests a sales replenishment technique to ensure an efficient inventory management and inventory model for variable demand and variable lead times is formulated. It also suggests the information flow methodology to ensure perfect harmony between customer requirement and product placement.

Chapter 7:


Chapter 7 deals with recommendations and results. Final recommendations given to the organization were of using Exponential Smoothing method with trend and seasonality effect of forecasting to scientifically project the future demand, Location of new central warehouse and a sales replenishment technique against set target inventory to ensure a proper harmony among the various warehouses.

Chapter 8:


Chapter 8 summarizes the conclusions, contribution of present research and future scope of work. One of the major conclusion of this complete study was that Distribution provides ample scope for cost reduction and an effective Distribution network can ensure a high customer service level.

1.7
Concluding Remarks:


In this chapter the concept of supply chain is spelt out. Importance of distribution in supply chain context is projected. Aims and objectives of the present research are defined. Organization of the report structure is also given for quick reference.

Chapter 2

Literature Review

2.1
Introduction:


Supply Chain Management can be viewed as a network of interrelated entities involved in procurement, conversion and distribution, Raghuram[2000]. Globally, good supply chain management practices are viewed as an important focus area for the millennial organizations. It is useful to view SCM as an evolution from logistics management, which primarily focuses on movement and storage issues. Therefore extending the definition of logistics management as an activity, SCM can be defined from firm’s point of view as the design and operation of the physical, managerial, informational and financial systems needed to transfer goods and services from vendor to customer in an effective and efficient manner. The motive behind formation of supply chain arrangement is to increase the channel competitiveness. The basic idea is derived from two paradigms.


First, the fundamental belief is that cooperative behavior will reduce risk and greatly improve the efficiency of the overall logistics process. To achieve a high degree of cooperation, it is necessary for key supply chain participants to share the information. Such information sharing should not be limited to transaction data. Equally or more important is willingness to share strategic information so that firms can jointly plan the best ways and means to satisfy the requirements. This cooperative paradigm is based on the belief that information collaboration is essential to allow participating firms to do the right things faster and more efficently.


The second paradigm is elimination of waste and duplicate effort. At the root of this paradigm is the fundamental belief that substantial amounts of inventory deployed in a traditional channel constitute a risky commitment.  Sharing information and joint planning can eliminate or reduce risk associated with much of this inventory speculation. In fact, if the information is shared and used properly, much of the inventory positioned between the end of a production line and the consumer check out can be eliminated from the channel. The central notion behind supply chain rationalization is not that inventory is bad and should be eliminated totally. Rather, inventory deployment should result from economic and service necessities and not from tradition and anticipatory practices. The key to improved performance is to do the right things often and do them faster.
2.2
Basis of present Review:

There have been quite a few attempts in the past in reviewing the literature on Supply Chain Management and logistics. The purpose of selective literature review presented in this chapter is to identify the key issues related to concept and approach of Supply Chain Management and methodological aspects. In an effort to synthesize and understand the progress of Supply Chain Management, the papers reviewed in this category are broadly categorized into those based on the definition and general explanation, techniques/solution methods employed, SCM problems and causes, papers based on reviews, dissertations reports etc., Information Technology & its application in developing SCM and Application oriented case studies. The literature has been reviewed under categories and subcategories, with a view to quickly depict the entire literature in a condensed framework, tracing the growth in a chronological order.

2.3
Tabular Categorization of Literature Review:

	Sl. No.
	Categories
	References

	A
	Definition & Introduction
	4[2001],    13[2000],  25[1998],   37[1999],

43[2001],  44[1998],  62[1995],   82[2000],

88[1998],  93[1999],  96[1999]



	B
	Techniques Employed:

	B1
	Supply Chain Decisions and Performance
	6[1999],    28[1998],   29[2000],   43[2001],    50[1999],  72[1998],   74[1998],   77[2003],

100[1998], 103[1999]



	B2
	Inventory Models
	6[1999],    8[2003],   9[1997],   10[1998],

24[1999],  26[1997], 40[1998], 63[1982],

75[2000],  89[2003]



	B3
	Location & Allocation
	16[2000], 17[1999], 23[2003], 33[2002],

96[1999]



	B4
	Forecasting
	39[2003], 78[1998], 79[1978], 105[1999]



	C
	SCM Problems and Causes
	41[2003],   45[1999],   68[2001],   73[2001]



	D
	Information Technology
	12[2002],  15[1999],   38[1997],   51[1945],

59[1999],   60[1999],   70[2003],   90[2003]



	E
	Reviews, Dissertations and Reports
	1[1998],   3[1999],    57[1996],    87[1990]



	F
	Application & Case Study
	15[1999], 35[1993], 47[1991], 49[1991],

83[1999]




2.4
Definition:


Berry et. al. [2000] correctly states that very few materials pass directly from their source to customers. They flow through a series of interacting companies who transform them, move, and store, to satisfy end customer’s demand for products. This system of interfacing companies responsible for the production and distribution is widely prevalent, but has rarely been considered in holistic terms. In this paper this system is been described as supply or demand chain. It provides basic understanding about the material flow within the Supply Chain.


They have formally defined Supply Chain as a system whose constituent parts include material supplies, production facilities, distribution services and customers linked together by the feed forward flow of materials and feedback flow of information. This definition is quite comprehensive as it covers the complete span of activities in a business enterprise linkages between the various constituents, is also considered with due emphasis in the Supply Chain is a unique decision making point which may consider elements like perceived demand, process capabilities, disturbances, transmission lags, inventory levels and production rates.


Garwood [1998] defines the total supply chain.  He describes supply chain management focuses on resolving business process problem that are important to the customer. It looks at the entire value chain from consumption to absorption. The objective of supply chain management is to be feasible and to quickly supply defect free products up to the chain, eliminating all unnecessary costs and time delays. Palevich [1998] defines supply chain management as a process, which encompasses all of those activities associated with moving goods from raw material through the end user. This includes Sourcing and procurement, production scheduling, order processing, inventory management, transportation, ware housing and customer service. The main goal of supply chain management is to give the best service at the lowest cost enabling the customers to make the most profit from the operations with the least involvement. Logistics are used to add value, added by getting this lowest cost product to the customer at a rate lower than he can negotiate.

2.5
Papers based on Techniques Employed:

2.5.1
Supply Chain Decisions:


It is no longer sufficient for winning organization to operate in isolation, however effective it may be in performing its core business. To survive, it must be part of one or more supply chains producing world class performance. Each company in the chain must be internally ‘lean’ but additionally must operate in a seam less environment in which all information relevant to the efficient operation of the total system is available on time and in an undistorted form. 


Sahay (1999) reviewed the techniques available to predators seeking to gain competitive advantage for their supply chains, including industrial engineering, Production engineering, operations engineering, information technology. The advocacy of simulation models with in a decision support system so that top management can prioritize proposed improvement programs against the relevant performance metric.


Mahmut and Weng (2003), in their paper have considered a problem of joint coordination between firm’s manufacturing and supply departments. The manufacturing department is responsible for meeting random demand of a product with a short life cycle. The supply department’s responsibility is to provide the sufficient amount of raw materials so that the required production level can be achieved. When coordination prevails, both departments decisions are jointly made, otherwise decisions are made independently without an exchange of information. The analysis in this paper yields insightful results to such a coordination problem between two departments. Further also provides explicit conditions for which joint coordination is not beneficial. A detailed set of numerical examples indicating the desirability of coordination for different pairs of parameter combinations is also provided.


In his paper, Cachon (2003) studies supply chain demand variability in a model with one supplier and N retailers that face stochastic demand. Show strategies to manage the supply chain demand variability with the scheduled ordering policies. This research shows that the suppliers demand variance will decline as the retailer’s order interval is lengthened or as their batch size is increased. This paper finds that reducing supplier demand variance with scheduled ordering policies can also reduce total supply chain costs.


Hau and Seungjin (2003) point out that from overall systems point of view, the decentralized supply chain may not be as efficient as the centralized one. This paper focuses on the cost conservation, incentive compatibility and informational decentraliziability properties of these mechanisms. In this paper main issue addressed is of the incentive problems which may arise in a system when decisions are delegated to corresponding site managers, each maximizing his own performance metric.


Fisher (2001) as discussed about supply chain performance. Never has been so much brain power and technology been applied in improving supply chain performance. The author represents new concepts such as Quick Response, Efficient Consumer Response, Accurate response, Mass Customization, Lean Manufacturing and Agile Manufacturing, offer models for applying the new technology to improve performance of the supply chain.


Albert (1999) outlines set of principles necessary for the design and operation of a competitive supply chain. A simple set of defined processes should link each trading partner with identical information available to all simultaneously. Globally defined performance measures for end to end cycle time, total supply chain inventory and, total supply chain costs should be coupled with crisp decision making. Predictable, reliable, cost effective logistics should be used to tie the points of supply to the demand for physical product distribution. Actual customer demand should be synchronized to actual supply chain throughput on a daily basis. A supply chain designed to follow this set of principles will result in a real competitive advantage.


In order for companies to stay competitive in the future, total lead-time must be reduced and total flexibility must be built into operations and supported by systems. Landis[1998] discusses some of the ways in which this can be accomplished, in his paper. He successfully establishes that logistics systems should be integrated not interfaced.


In his paper Ward[1999], describes about the service improvement by informing customer about the anticipated delays. He investigate alternative ways to manage a service system and introduce birth and death (BD) stochastic process models that can be used to study the performance of and demonstrate the advantage of:

1.
Allowing waiting before beginning service.

2.
Communicating anticipated delays to customer or provide state information to allow customers to predict delays.


In his paper Lockamy [1998] provides methodology for utilizing a value based approach for effective supply chain management. The shortcomings of using a traditional cost management approach are examined along with an activity based management approach in managing supply chains.


Trivedi[1998] describes distribution channels as an extension of exclusive retailership. Here the author puts an effort to study the larger segment of most consumer goods markets in which retailers compete to sell multiple brands at the same location. Using differentiated products and a linear demand function, the concept of “store substitutability” - a measure corresponding to product substitutability representing competitiveness at the retailer level between the two retailers, is introduced.


Starr et. al. [1998] present an empirical analysis of Just-in-Time (JIT) manufacturing which moves beyond description and focuses on the impact of both JIT practices and their supporting infrastructure practices on supply chain performance.


Childe [1998] emphasizes on vendor relationships in his paper. This paper describes the idea of extended enterprise in which manufacturing companies co­operate closely to maximize the benefits of the business they are involved in. The concept of the extended enterprise is explored and its effect on purchasing relationships is considered. Production planning considerations are dealt with and the extended enterprise is considered from the point of view of supplier. The paper concludes that the concept stems from supply chain management and the interest in integration across boundaries.

2.5.2
Inventory Models


Inventory plays an important role in supply chain management. The inventories that are directly affected due to outbound supply chain management are:

· Finished goods inventory

· Pipe line inventory (Primary transportation)

· Warehouse inventory

· Pipeline inventory (secondary transportation)

· Retail inventory


The typical cost trade off between inventory and other decisions in supply chain would be:


Inventory holding Vs Transportation costs


Inventory holding cost Vs Stock out costs


Inventory holding cost Vs Spoilage and Material Handling costs

Issues like

1.
Shipment size

2.
Supplying to one Vs. many points in one shipment

3.
Single location Vs. Multiple location-stocking etc. directly relate to inventory and transportation costs. Some organizations have found it beneficial to combine less than truck load shipments into full truck load shipments and discovered that the savings in transportation cost are more than addition cost of inventory.


Arreola, Antonio and Decroix [2002] show that a modified base stock policy is optimal for multiproduct, infinite-horizon production inventory systems, where demand for the products is random and the products share a finite resource every period. In this paper the optimal policy is characterized for the case of homogeneous products and a heuristic is proposed for practical applications.


Federgruen and Zipkin [1998] established the optimality of a. base stock policy in a single product system, Ciaralla et. al.[1999] extended Federgruen and Zipkin’s single product results to handle situations in which the production capacity in each period is uncertain.


Panagiotis and Ricardo [2003] studies the effect of selling packaged goods, within a newsboy type of framework, the common business practice of retail firms to sell the products not only as independent item but also as part of multiproduct packets. Their emphasis is on understanding the effects of such practices on the inventory decisions of the firm. This paper provides insights to the resulting level of sub-optimality when inventory decisions are made with demand information only on the independent items and packaged goods.


Albert [1999] presents a inventory rationing in a make-to-stock production system with several demand classes and lost sales. This papers shows that, for each demand class there exists a stock rationing level below which it is optimal to start rejecting the demand of this class in anticipation of future arrival of higher priority demands. A optimal rationing policy is compared with first come first served policy to investigate the benefit of stock rationing under different operating conditions of the system.


Kalro [1982] discusses an inventory problem involving splitting of an order into a number of staggered deliveries for a finite time horizon and known demand. Based on the optimal policy curve, a procedure for determining the optimum number of segmented deliveries for items ordered jointly is provided when there are constraints on inventory carrying cost or the total number of segmented deliveries.


Cachon and Zipkin [2003] investigated a two stage serial supply chain with stationery stochastic demand and fixed transportation times. In this paper two games are considered, in both the stages independently choose base stock policies to minimize their costs. The game differ in how the firms track their inventory levels (in one, the firm is committed to tracking echelon inventory; in other they track local inventory).  A comparison of policies chosen under this competitive regime and policies selected to minimize total supply chain costs is carried out. The final outcome of the paper shows that the value of cooperation is context specific: in some settings competition increases total cost by only a fraction whereas in other settings the cost increase is enormous.


Charles et. al [2001] point out that firms gain a competitive advantage by integrating production and inventory management. Lower cost and better customer service result from clever use of shared information. These ideas are at the core of Quick Response (QR) and other forms of Time Based Competition (TBC). In QR and TBC “keeping delivery promises” is often the performance measure for customer service. This proper analysis the goal of filling orders within a service window of T time, which ignores the differences among types of units, treating all customers as equally important. Stochastic analysis and simulation are employed to test the merit, that customer service can be maintained for low demand items by giving them higher production priority when a demand occurs instead of giving equal importance to high as well as low demand item.


Fangruo [2003] discusses about the echelon reorder points, installation reorder points and the value of centralized demand information with serial inventory system with in stages. The material flow from an outside supplier to stage N, then to stage N-1, etc. and finally to stage 1 where random customer demands arises. For fixed order quantities, efficient algorithms for computing both the optimal echelon reorder points and the optimal installation reorder points are developed.

Anupindi et. al.[2003] describe the effect of physical decentralization of stocks. This paper effectively outcasts the very popular inventory theory that physical centralization of stocks in a system with multiple retailers decreases total costs and increases total profits. In this paper they compares two systems: one in which the retailer holds the stock separately and other in which they cooperate to centralize stocks at a single location and proves that whether or not centralization of stocks by retailers increases profits for the manufacturer depends on the level of “Market Search”.


Archibald et. al.[2001] designs an optimal policy for two depot inventory problem with stock transfer. Shows that key issues in such systems are how many of each item to hold at each depot and what to do if there is a demand for an item at a depot that has none of that item in stock.


An inventory model embedded in designing a supply contract is discussed by Melachrioudis et al.1999. In this paper it has been explored that to reduce lead time and its variability modern supply and transportation contracts often specify the frequency of, and volume available for, future deliveries in advance even when final demand is uncertain. A joint optimization of contract parameters and inventory control policy in such environments is being explored. This paper first models and derive the optimal periodic review inventory policy corresponding to a given supply contract, which generates piece wise linear convex ordering costs.

        Lawrence & Radrigo [2000] present a case of setting a base stock levels using product form queuing networks. In this paper a simple production control policy is analyzed. A manufacturing facility produces multiple products in a make-to-stock manner, and unsatisfied demand is backordered, when the amount of work in process inventory plus finished goods inventory for a particular product falls below base stock level, then another unit of that product is released. By exploiting the relationship between the make-to-stock and an open queuing network specific formulas for the base stock levels under standard product form assumptions are identified.

2.5.3
Location:


Design models are usually comprehensive in nature, deciding between two, three or four stage distribution network, location of warehouse and break bulk points and sometimes even the transportation, warehousing and handling. inventory. The father of modern location theory Weber examined the location of plant with the objective of minimizing transportation costs in relation to three points, two of which represented sources of raw materials and third point represented the market to which the product was supplied. The site location problem is not one single problem but a combination of interrelated problem; of which some are as follows:

1.
Determine the number of depots.

2.
Determine the location of sites for these depots.

3.
Determine the allocation of customers to these depots.

4.
Determine the ‘size of the depot for each site, taking particular account of the economies of scale inherent in the operating costs of such centers.


Given the widespread use of hub and spoke network architecture and its growing importance to competitiveness in logistics, communication and mass transportation there has been enough interest in finding efficient methods for designing such networks. Hason and Schilling [1998] stated an efficient procedure for designing. single allocation Hub & Spoke systems. This paper provides a method that delivers both high quality solutions and firm measures of that quality, and allows problems to be solved in reasonable time. The approach uses sub gradient optimization on a lagrangian relaxation of the model. 


Bookbinder and Chen [1999] has applied multiple criteria decision making to a two echelon serial inventory distribution system, consisting of a warehouse and retailer. Different situations such as deterministic and probabilistic demand, and whether marginal inventory costs are known are discussed.


Cachon and Lariviere[2003] in their paper discuss about the capacity choice and allocation as a strategic behavior and supply chain performance. They consider a simple supply chain in which a single supplier sells to several downstream retailers. The supplier has limited capacity and retailers are privately informed about their optimal stocking levels.  This paper shows that broad class of mechanisms are prone to manipulation; retailers will order more to gain more favorable allocation.

Dubey [1999] have proposed an Integer programming model for the plant and warehouse location problem where the objective is to minimize the total transportation and distribution costs and the fixed costs for opening and operating plants and warehouses. They present the distributions network strategic problem and discuss the transportation and distribution issues that exist for multi commodity, tri-echelon logistics problem.


These models help in optimal allocating commodities from source to destinations in a multi destination environment. The costs considered for optimization are the production, inbound logistics, outbound logistics, warehousing costs, the constraints considered can be demand, capacity, route restrictions, etc.

2.5.4
Forecasting:


It is an important area of application of/mathematical, drawing upon past data of a quantity of interest (and perhaps past data of several other related quantities). Despite some inherent limitations in the way models are used (one of them being that organizations themselves constantly seek to change the model parameters with unknown consequences - as in the case of pricing initiatives, or new product development), forecasting is attempted at least to get reference for various planning purposes.


Forecasting models, according to Makridakis [1978], can be classified as:

1.
Regression Models: Here a specific parameterized relationship is hypothesized between the quantity of interest - the dependent variable, one or more independent variables. The precise nature of the relationship (the values of coefficient, for example) are calculated using past data and a criterion that seeks to minimize the model for this past data. 

2.
Time series methods: These rely only on the past, time indexed values of the quantity of interest. Moving averages and various other exponential and other smoothing methods are of this category.

3.
Qualitative forecasts: These are based on structured, expert opinions, through Delphi or other methods of formalizing “intelligence” these are often used for long term forecasts.


Wright [1986] addresses the question of providing a forecasting system with the following properties:

1.
User friendly forecast input avoiding learning new syntax or menu structures.

2.
User friendly graphical output.

3.
User friendly response times.

4.
Sophisticated forecasting: ARINA Modeling.

5.
Flexible operation.


Everete [2003] compares and points out advantages and disadvantages of rule based forecasting vis a vis damped trend exponential smoothing. This paper evaluates the performance of rule based time series forecasting systems and shows that comparable performance can be obtained with a simpler alternative, a damped trend. version of exponential smoothing fitted to minimize the Mean­Absolute-Deviation (MAD) criterion. The results suggest that the performance of a rule based system would be improved through this alternative and that time series forecasts should consider MAD fits in model development.


Global Forecasting and Supply System (GFSS) is a demand management system that captures demand as customers across, place orders with their local sales office or through electronic data interchange (EDI). In real time the computer based system identifies where items required are currently held in stock, or, if they are not available, when they are next scheduled for production. At the same time the customer’s order is accepted by GFSS and a confirmation of the delivery date can be issued, since the information system also concurrently schedules transport.

2.6
SCM Problems and Causes:


Lee and Padmanabhan [2001], consider a series of companies in a supply chain, each of whom orders from its immediate upstream member. In this setting, inbound orders from a downstream member serve as a valuable informational input to upstream production and inventory decisions. This paper claims that the information transferred in the form of ‘orders’ tend to be distorted and can misguide upstream members in their inventory and production decisions. In particular the variance of orders may be larger than that of sales, and orders may be larger than that of sales, and distortion tends to increase as one moves upstream, a phenomenon termed “Bullwhip effect”. This paper analyzes four sources of the Bullwhip effect. Demand signal processing, rationing game, order batching and price variations. Actions that can be taken to mitigate the detrimental impact of this detrimental impact of this distortion are also discussed.


Kathleen and Zhiang [2001] present a theoretical study of organizational performance under information distortion. Puts forward a question of how should organizations of intelligent agents be designed so that they exhibit high performance despite information distortion? Presents a formal information based network model of organizational performance given a distributed decision making environment in which agents encounter a radar detection task and further examine the performance of organizations with various designs in different task environments subject to various types of information distortion. Further distinguishes five sources of information distortion: missing information, incorrect information, agent unavailability, communication channel breakdowns and agent turnover. This formal analysis suggests that:

1.
Regardless of information distortion, performance is enhanced if there is a match between the complexity of organizational design and task environment.

2.
Task environment characteristics have more effect on performance than information distortion and the organizational design.

3.
The effect of information distortion can be combated by training, but only to limited extent; and

4.
Technology based information distortion typically is more debilitating than personnel induced information distortion.


Value of information in capacitated supply chains is discussed by Srinagesh et. al. [2003]. They incorporate information flow between a supplier and a retailer in a two-echelon model that captures the capacitated setting of a typical supply chain, considering three typical situations:

1.
A traditional model where there is no information to the supplier prior to a demand to him except for a past data.

2.
The supplier knows the (s,S) policy used by the retailer as well as the end item demand distribution.

3.
The supplier has full information about the state of retailer.


These model enables to make clear the relationships between capacity. inventory and information at the supplier level. Finally presents the savings at the supplier due to information flow and points out when the information is more beneficial.


Fangruo [2003] emphasizes on the informational flow and impact of its delays. Here he considers a supply chain whose members are divisions of the same firm. The divisions are managed by different individuals with only local information on inventory. Both material and information flow in the supply chain are subjected to the delays. Provides algorithm for two models a team model and a cost center model.


Gary et. al. [1999] discuss about the problems of vendor management and brings out the issues related to supplier maintenance and development. They emphasize on the importance of supplier involvement in new product development. This further enhances and strengthens the supply chain.

2.7.
Information Technology and its implication on Responsive Supply chain:


One of the most important frontiers of current research is how Information Technology (IT) affects organization and their supply chain. Wing [1999] outlines the client centered strategies for IT enabled supply chain management. He states that effective management is critical to success in this lucrative area. He states that successful business does more than simply deliver a product on budget and on time: it also delivers customer satisfaction. IT interfaced supply chain management must be client centered approach.


Barrie [2002] effectively discusses this issue and clears that if decision rights are centralized then the organization operates as a hierarchy ­ if they are decentralized then the organized acts as a market. IT makes it possible to choose where decision relevant information is located in the organization structure. IT also improves the performance of a given organization design.


Hayek [2005] argued that an organization’s performance results from making its best use of resources which in turn requires that information and decision right to be located together.


Jensen and Meckling [1999] stated two ways to collocate information and decision rights: first, to move the information closer to the decision maker and second to move the decision rights closer to those with the information. This have been refereed to as MIS solution.


In his paper, Jesse [1999] suggests some guidelines to make information flow appear better. He states that the information maintenance should be such that the less gives more.


Philippe [2003] discusses about information aggregation and communication in organizations and states that operating units must communicate their private information regarding decisions to be taken in organizations. This paper characterizes the optimal communication structures assuming that; (i) a decision maker is fired whenever he makes a decision that proves wrong and (ii) direct communication in a group of k units may result in the loss of messages with a probability that there exists a group size that allows communication technology to be exploited optimally. The optimal communication structure is such that it is essentially composed of groups of this size only at every level of partitioning.


Rapid advances in information technology have brought decision-makers the mixed blessing of an increasingly vast amount of easily available data. Designers of decision support system (DSS) have focused on incorporating the latest technology with little attention to whether these new systems are compatible with psychology of decision-makers. Stephen and David [2000] states that DSS should be designed to take the advantage of distinctive competencies of decision makers while using technology to compensate for their inherent weakness. In this paper this approach is applied to forecasting task. To arrive at a forecast decision-makers often search their experience for a situation similar to the one at hand and then make small adjustments to this previous situation. This paper presents a theoretical model of the performance of this intuitively appealing strategy shows that it performs reasonably well in highly predictable environments, but performs poorly in less predictable environments.


Bhattacharjee [1998] discusses about various suppliers providing the supply chain solutions and describes the effectiveness of Information on managing the supply chain. It potrates out supply chain management solution as revenue enhancement and not the cost cutting tool.


Marjory [1997] discusses about the Internet and the information structure and brings out the unpredictable certainty. He defines various application models and upgraded communications to make the information infrastructure better and more cordial. He also describes about various networks and the layers in information flow. Also provides insight for leveraging PCs to make the information flow more effective and communicative.


David [1997] points out the guidelines to beat the information overload and perform better to mange the supply chain. He brings out the strategies to beat the overload and lighten the load one-mail, voicemail etc.


Pelvich [1998] brings out the value of internet commerce to the customer and its effect on managing the supply chain. He emphasize that Internet Commerce has the potential to offer customers a better deal compared to purchases by conventional methods. This paper presents some results which are applicable to design an Internet Commerce system for a business creating and redesigning products and increasing value to the customers. The set of fundamental objectives also provides the foundation for developing a quantitative model of customer values.


Continuous Acquisition and Logistics Support (CALS), is a very recently coined term in the arena of Information Technology. It is an effective Corporate Strategy for Enterprise Integration and Electronic Commerce. CALS is a strategy to achieve the objective, Manufacturing Industry to Enable Manufacturers, Suppliers and their Customers Work in a Common Digital Environment. In CALS best of available information technology is made use, best of management methods and international standards are used to:

· Increase the internal efficiency of organizations by improving information sharing and reuse, and by reengineering business processes, in order to attain faster, more accurate and lowest cost operation.

· Facilitate electronic commerce by exchange of technical and business information within and between enterprises.

2.8
Papers based on Reviews, Dissertations and Reports:


The literature on JIT production suggests a causal link between work-in-process inventory and manufacturing productivity. Marvin and Lieven [2003] had evaluated the inventory productivity relationship; and tested it statistically. Finding of this paper is that firm increases their productivity rank during periods of substantial inventory reduction. These findings imply that inventory reduction serves as a important driver of process improvement for many companies although some firms emphasized other methods.


Ahmad and Schroder[1998] empirically show that all three approaches i.e. JIT, QM and EDI are complimentary in achieving superior delivery performance. Although the extent of JIT efforts by the plants differed by their strategic orientation, the extent of QM efforts, the extent of use of EDI or the level of delivery performance achieved by the plants did not.


Raghuram [1999] has discussed key factors involved in logistics in Indian context and concludes that the potential for cost reduction in logistics is substantial. He had discussed also about the air, road, and rail transportation for different commodities from logistics point of view.


Hamid et. al. [1991] contributes to theory building in the area of implementation of programs for international supply chain management by presenting an exploratory causal models for goals, barriers and enables towards effective SCM. The results point at a disturbingly. gloomy picture of vicious cycles frustrating the implementation of effective supply chain management strategies. It further proves that it is possible to apply the same generic mechanisms to create a virtuous cycle, for instance by promoting cross-functional careers and by actively responding to demanding customer needs.


Alonso and Fraiser [1991] bring out the affect of management delays and emphasize the usefulness of JIT in managing supply chain. This paper states that all delays affect profits from manufacturing delays to raw material lead times. Also planning and managerial delays affect profits at about same magnitude mostly because they increase end-of-life inventory. Alonso and Fraiser describe a model they have developed that explains how company fared when it reduced its management delays.


Narus and Anderson[1996] discuss a practical case and evolves stating that  flawless distribution can seem an impossible goal. No matter how much inventory a wholesaler carries, when a customer places a rush order the essential item are often out of stock. No matter how broad range of services a dealer provides what a customer desperately needs is often some out of the ordinary service that dealer has never supplied. And no matter how much effort a distributor expends to beef up its capabilities, when a customer has an emergency the distributor often lacks the critical skills to respond. Further they provide experimentation with distribution channels of different companies to make them more flexible and responsive. They call this concept as webs of capabilities embedded in an extended enterprise.


Novich [1990] explains about the mergers and acquisitions. Distributors vying for market share are quickly acquiring and merging with competitors. But profitability is not guaranteed. This paper argues that the best acquisition is a company in an appropriate market, it describes the factors manager should consider in defining the market. Further, it explains the operational changes for a company to achieve, maximum profit from its increased market share.

2.9
Papers based on Practical Application:


Haque et. al.[1991] applied their integrated production inventory distribution model for manufacturing of urea and report results, optimal production quantity, consolidated demand figures, optimal inventory level at the processing stages and optimal inventory level at the ware house indicate there is good potential to apply such models to real life situation and improve effectiveness of manufacturing companies.


Hamid et.al [1991] report results of a sample survey on usage of MRP system in Malaysian manufacturing companies. The results reported benefited the countries. Non user if adopt MRP then significant benefits can be derived from it. Min and Melachrinoudis[1993] present a real world case study involving the relocation of a combined manufacturing and distribution (warehousing) facility.


Such changes include changes in supplier and customer base, distribution network, and corporate reengineering business climate and government legislation. It gives an effective relocation strategy.


David[1993] has developed methodology for effective supply chain management and applied the same to Hewlett Packard. He has concluded the result with actions required to improve SC performance through procurement manufacturing and customer demands.


Bhattacharjee [2004] presents a successful implementation of SCM and its benefits at HLL, where in the net, current assets as a percentage of capital employed was down to 8% in 1997 from 44% in 1994.  Today they work on daily replenishment and daily forecast, which is classical case of JIT application.


Adam and Sandy [1999] gives insight to increasingly powerful intermediaries in the distribution channels of the companies. Shows that seeking to eliminate channel costs, these distributors make new demands on manufacturer and multiply service requirements. In this paper emphasis is on managing consolidation in distribution channel, consolidation complicates the issue because of uncertainty of:

a)
Which distributors will emerge as winners?

b)
Which channel system will customer prefer?

c)
How should manufacturers manage relationships and investments during the transportation period?


In this paper the authors provide a strategic primer on wholesale distributor consolidation for manufacturers and help understand the dynamics of consolidation and the strategic options available.

2.10
Conclusion:


The literature on Supply Chain Management has been categorized into following groups namely i) Papers based on general explanation and definition, ii) Papers based on techniques employed, iii) Papers based on SCM problems and causes, iv) Papers based on Information Technology and its application in developing SCM, v) Papers based on Reviews, Dissertations and Reports and vi) Application oriented case studies. The tabular form of this categorization is shown in Table 2.3, which explicitly represents the state of the research in the condensed framework. It has not been possible to give a proportionate coverage to all categories and subcategories, partly because the categories are not mutually exclusive. Thus the second category dominates the review.

Chapter 3

Company Profile &
Present Supply Chain

3.1
COMPANY PROFILE:


Dabur India limited is an ISO 9001 company, established in1884. It is one of the oldest health and personal care companies of India. It also enjoys the distinction of being the biggest Indian FMCG company and is poised to become a true Indian multinational. As Dabur enters the new millenium, the leading Indian FMCG has set itself a new mission. A mission to maximize shareholder value, by offering superior quality nature based products that offer value for money and contribute in improving the quality of consumer’s lifestyle in the areas of Personal care, Health care & Processing foods.


The company is a multi location enterprise employing a dedicated taskforce of over 5000 people and having 14 manufacturing plants in India, Nepal and Egypt. Distribution is one of the major strengths of the company. A traditional distribu1ion network of more than 5500 distribution is serviced through 21 sales offices. This strong network ensures availability of its products in more than 1,300,000 retail outlets in India. It also has sales and marketing offices in Dubai, London, New York and Moscow. Its product is currently being exported to over 50 countries across the globe.


The major areas of the company’s business activity today comprises the following:

1.
Health Care Products: This business unit has some of the best known brands of the company. This division has an oldest product as Pudin Hara. Major product lines are:

· Herbal Tonics

· Digestive

· Mother and Child Care

2.
Family Products Division: This is the largest business unit in terms of sales turn over. The major product lines are:

· Hair care

· Oral Care

· Foods

3.
Foods Division: The youngest business unit of Dabur. It handles a range of ethnic Indian Food Products. The major products lines are:

· Real Fruit Juices

· Homemade Ethnic Cooking Pastes and Sauces

· Capsico Chilli Sauces

4.
Ayurvedic Specialties: This Division promotes traditional Ayurvedic medicines sold ethically through Ayurvedic practioners. This division has a range of over 300 classical and proprietary Ayurvedic Medicines in its portfolio. Major product lines are:

· Asav-Aristas

· Ras Rasayana

· Medicated Oils

· Churans

5.
Pharmaceuticals
6.
Ayurvet Limited
7.
Exports Division
3.1.1
Foods Division:

This is the youngest business division of Dabur. It handles a range of ethnic Indian Food products and variety of fruit juices. The manufacturing units of this Division are located at two places. The entire natural juices are manufactured at Nepal and ethnic food pastes and other products are manufactured at Sahibabad unit. The uniqueness of this division, which sets it apart from other divisions, is the perishable nature of the product it handles. The life of the product under this category is six months, once it leaves the manufacturing floor. This puts up high pressure on the supply chain to place the product within the shortest possible cycle time. The product categorization under this category is summarized under:

Table 3.1: Product Categorization under Foods Division

	S.No.
	Category
	Profile

	1.
	Ethnic Pastes
	This category consists of ethnic food pastes such as Garlic Paste, Ginger Paste, Ginger-Garlic Paste, Onion Paste etc. under the brand name of Homemade Pastes. This product is mainly targeted for the working women who have less time for food preparation.

	2.
	Natural Juices
	This category consists of Natural Juices such as Orange, Pineapple, Mixed Fruit, Mango, Tomato etc. under the brand name of Real Juice. This product is marketed as the health care product.

	3.
	Lemoneez
	This is natural Lime Juice in concerntrated form. This product is placed in the market as substitute for fresh lime.

	4.
	Capsico Sauces
	This category consists of Green Sauce and Red Sauce. It is marketed as an add on various food preparation.


Major business contributor in all of the above product categories is the Natural Fruit Juice category, %age wise classification is given in Table 3.2.

3.1.2
Percentage Contribution of Various Products:


Contribution of various products category wise is as under, this contribution is based on average revenue generated per year.

Table 3.2:    %age Contribution of various products

	Sl. No.
	Category
	%age Contribution

	1
	Natural Juices
	86%

	2.
	Ethnic Pastes
	8%

	3.
	Lemoneez
	4%

	4.
	Capsico Saurces
	2%


Source: S&M Dabur

3.1.3.
Competitors for fruit juices

The major competitors of fruit  juices  in India:

-Tropicana by Pepsico

-Frooti by Parle Agro

-Jumpin from Godrej

Others
-Freshgold from Surya Foods

-Leh Berry from Ladakh Foods

-Safal juices from Mother Dairy

Fig. 3.1 : Dabur’s Share in Indian Juice Market (in %age)

3.1.4.
The major competitors for fruit juices in Global market:
•
Marigold  from  Singapore

•
Golden Circle from Australia

•
Berrie from  Australia

•
Wesergold from German

•
DelMonte from Philippines

•
Malee from Thailand

•
Nice from Thailand

•
Pokka from Thailand

•
Pran from Bangladesh

•
Nactures from Hong Kong

•
Monarch from USA

•
Blue Bird from USA

•
S n W from USA

•
Jefi from Malayasia


Fig. 3.2 : Dabur’s Share in Global Juice Market (in %age)
3.1.5.
Target Group

•
Initially launched in single serving pack of 200ml
•
Taking into consideration the target group of 18-35 year olds, the management realized that 330 ml would be a more appropriate quantity to derive the nutritional value from a single serving
•
Similarly, innovations were also seen in the Real Brand. In 2004 the company introduced Real Junior 125 ml packs targeting school going children

3.1.6.
Future Projection

•
Dabur Foods is planning to enhance its performance in its various processed foods categories with special focus on beverages. The company is targeting to turn Real Active and Coolers brands into Rs100-crore brands each. 
•
The company plans to add three new variants to the Active range of juices, which has fruit juices under the Real brand name and is targeted at the young fitness-conscious consumer.

•
Coolers, a fruit-based beverage, positioned as a summer drink, will also get two new variants added to the existent portfolio of aam panna, watermelon-mint, lemon-barley and rose-litchi by next summer.

•
Pomegranate will be added as a variant under the Real Nature Fresh fruit juice and nectar category by December 2007.

•
Dabur is also looking at reformulating its Mango Twist mango nectar, currently available in mango-papaya and mango-orange variations, and re-introducing it into the market.
3.1.7.
Future Projection Of Revenue

FMCG major Dabur Foods plans to invest Rs100 crore over the next three years to upgrade and expand its existing facilities, as it hopes to double revenues to Rs500 crore. The company plans to spend the money in upgradation and expansion work at its Jaipur, Siliguri and Nepal facilities. Dabur is also looking to double revenues by 2010 to Rs500 crore. Out of the total amount, around Rs 30 crore will be spent on brand-building, since they plan major focus on their three power brands: Real, Active and Coolers. 

Dabur Foods expects to clock revenues of around Rs 250 crore in 2007-08 of which 25 per cent will come from its export operations to Australia and West Asia.  

3.1.8.

Strategies used by DABUR  food to increase the sales

Plan to launch a total of 11 products by March 2008 for the purpose of institutional sales as part of our increased focus in the food services sector (like in hospitals, hotels, airlines etc.)
The market for institutional sales of beverages is about Rs 110 crore, where DABUR already have about 50 per cent market share through the sales of juice brand Real. 
Dabur Foods also has innovative methods of creating awareness of its products in the institutional channels
The company regularly conducts training programmes and competitions, educating chefs and bartenders of its products through brochures, recipe leaflets and bartending competitions. 
Cutting costs or maintaining minimal cost of products will help to increase the sales of fruit juices. 

3.2 Product Profile: Since the major contribution is of Natural Juices, this study is carried out on the Natural Juice segment of this division. These Natural Juices comes in two different packaging. One of 200ml and 250ml pack which comes in Tetra Packs and other of 500ml and 100ml packs which are of Gable type, with Caps on the top of the pack. This Gable pack is a Patented product and only Dabur has rights to market the product in India. Percentage penetration of these packs is as follows:

Table 3.3: %age Penetration of different packs

	Packaging Type
	%age Penetration

	Tetra Pack
	12%

	Gable Pack
	88%


Source: S & M Dabur

3.2.1.
Gable Pack %age Wise Contribution:


In Gable packing there are twelve different SKU's. The contribution of various SKU's is as shown in Table 3.4

Table 3.4: %age wise SKU Contribution

	S.No.
	Name of the SKU
	Pack Size
	%age Contribution

	1
	Mango Juice (SW)
	500 ml
	8%

	2
	Pineapple Juice (SW)
	500 ml
	4%

	3
	Mixed Fruit Juice
	500 ml
	6%

	4
	Orange Juice (SW)
	500 ml
	10%

	5
	Orange Juice (USW)
	500 ml
	8%

	6
	Tomato Juice
	500 ml
	6%

	7
	Mango Juice (SW)
	1000 ml
	10%

	8
	Pineapple Juice (SW)
	1000 ml
	6%

	9
	Mixed Fruit Juice
	1000 ml
	12%

	10
	Orange Juice (SW)
	1000 ml
	16%

	11
	Orange Juice (USW)
	1000 ml
	12%

	12
	Tomato Juice
	1000 ml
	2%


3.3
Present Supply Chain:


At present the Natural Fruit Juice are manufactured and packed at Nepal Manufacturing Unit, under strict quality and safety control. The major Raw Materials and Packing Materials are imported from various countries like Germany, Brazil, Hawaii and India.
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            The final product goes under 100% inspection and then Dispatched to C. W/h, from there it is further pushed down the line for distribution at various Location for final consumption. The typical supply chain of this is shown in figure 3.3.

3.3.1
Inbound Supply Chain: 


The inbound supply chain of Dabur, Foods Division can be classified into two broad categories. One, dealing with the supply flow of Packing material and other dealing with the Raw material. The major packing material and raw material consists of the following:

Table 3.5: Packing Material

	S.No.
	Part
	Remarks

	1
	Gable Cartons
	Used for packing the final product, comes in two category 500ml pack and 1000ml pack

	2
	Screw Caps
	Used for the caping of Gable packs

	3
	Outer Cartons
	Boxes used for packing the gable packs. Each box contains 12, 500ml pack and 6, 1000ml. Gable packs

	4
	BOPP tape
	Used for final packing


Table 3.6: Raw Material

	S.No.
	Item

	1
	Various Juice Concentrates

	2
	D.M. Water

	3
	Sugar

	4
	Vaccum Salt

	5
	Ascrobic Acid

	6
	Citirc Acid

	7
	Beta-Carotene



The critical and high value items in the above are the Gable Packs, screw caps and various juice concentrates.


Gable packs are imported from Germany and the caps are imported from Holland. Typical lead time for these materials is 45-60 days. Other items are procured locally.


The fruit juice concentrates are kept under strict temperature control and directly goes to production unit from the stores.

3.3.2
Operations:


The typical operations process of Real Juice is shown in Figure 3.4.
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Figure 3.4: Manufacturing of Real Juice





At the first stage the juice concentrates under goes hot fill and pasteurisation, at the temperature of 85 degree centigrate for about 5 minutes. After this blending and sterilization is done and all the additive are added in predetermined quantity to the mix. Once sterilization is over the whole juice mix is passed through chill tunnels for about 52 minutes. This cooling process is carried out in chilled water for 12 minutes and chilled air for 40 minutes. Once out of the chilling towers the mix is allowed to settle down for about 3 minutes and then it is passed on to packing, after inspection. After packing three days it is kept in storage before dispatch. The manufacturing capacity of the unit is 7600 units per shift of 1000ml. packs and 12000 units of 500ml packs per shift.

3.3.3
Out Bound Supply Chain:


Once the material is packed and inspected it is transferred to central warehouses for distribution. These central warehouses stocks all the manufactured units and passes on the required material to branch regional warehouses located all over India. These regional warehouses further distributes the stocks to the company appointed distributors. The dealers get there stock from these distributors and pushes down to the retailers in their area. Then the final product is made available to end customers on shelf. The distribution set up is discussed in detail in chapter 5. A typical outbound supply chain is show in figure 3.5.

[image: image4.jpg](Finished Goods)

Stores

Warehouse

Central

_1

r

]

‘Reginal

Institutional

Warehouses Sales

Distributors

Dealers

Retailers

End Customer

Figure 3.5: Out Bound Supply Chain





3.4
Concluding Remarks:


In this chapter the company profile is explained in details. The product line is categorized on the basis of their contribution to the total business and also all the variants under study are categorized based on percentage contribution. The present supply chain is studied with a view to identify the problems.

Chapter 4

Forecasting

4.1
Introduction:


Many business decisions depend on some sort of forecasting. For example, accountants rely on forecasts of costs and revenues for tax planning; human resource personnel need forecasts for recruiting; marketing teams require forecasts for establishing promotional budgets; financial planners need forecasts for managing cash flows; and production planners require demand forecasts so that capacity plans, inventory levels, and shop floor planning activities can be established (chase. Et.al,2004). In addition, forecasts can also measure the variability in demand during lead-time that in turn help carry proper safety stock levels. Appropriate safety stock inventory levels could minimize overall carrying and stockout costs associated with these items.


Forecasting is an art and science of specifying meaningful information about the future. Long range planning decisions require consideration of many factors: general economic conditions, industry trends, probable competitor actions, overall- political climate, and so on (Shanker, R., 1992).


The purpose of demand management is to coordinate and control all sources of demand so that production and operations systems can be utilized efficiently. In addition, the right quantity and quality of products will be delivered to customers on time and branch warehouse requirements, interplant shipments, and service parts needs will be met.


Forecasts are never perfect. Because we are basically dealing with methods that project from past data, our forecasts will be less reliable the further into the future we predict. Causal or explanatory models will generally give greater accuracy, especially in predicting turning points, but they do so at a substantial cost in computing time and data storage.


In case of perishable products, when the life of the product is short, an accurate forecast, in line with market demand becomes very important. The product under this study is Natural Juice, which has very short shelf life. Since the product is of health care nature, its salvage value is zero once its shelf life is over. This puts heavy pressure on supply chain for an appropriate forecasting.

4.2
Present Forecasting System:


At present the organization is following a Qualitative approach for forecasting. The reason behind this approach is that the product line is very new and is yet to mature. The methodology adopted here is that of ‘Bottom Up’ approach. All the branch managers project the future need based on the past sales trend and intuitive judgement. This judgement is primarily based on the market reaction, which is obtained by frequent surveys. Once the demand projections at branch level are obtained, then the sales head collects the all India data and projects future demand which is somewhere in between the predicted demand and the sales target. This whole process is carried out for three months tentative and one month fixed. 


Once the tentative plan is received, then plan for purchasing Raw Material and Packing Material is drawn. This is basically dependent on the inputs from marketing with regards to the future demand projections, the all India stock position, the number of pending challans and the Goods in Transit.


Parallely, the production schedule is carried out which is again one month fixed and three months tentative. This whole process has a scope for revision after every month's actual sales figures are obtained. A typical forecasting system, which is followed by the organization, is shown in Figure 4.1.

Figure 4.1: Present Forecasting System followed by the Organization

4.3
Forecast Error:


At present there is an error between the actual Sales and the Forecasted Sales provided by the Marketing Department. This error is shown in figures 4.1 and 4.2.

Table 4.1.a: Forecast Values for Real Juice 500 ml. for year 2006

	Month
	Mango Juice
	Orange Juice (Sw)
	Orange Juices (Unsw)
	Pineapple
	Mixed Fruit Juice
	Tomato
	Total

	Jan' 06
	1500
	2500
	500
	1000
	2000
	500
	8000

	Feb' 06
	2000
	3000
	500
	2000
	2000
	500
	10000

	Mar'06
	2000
	3000
	500
	2000
	3000
	600
	11100

	April'06
	2500
	3000
	500
	2000
	3500
	500
	12000

	May'06
	2500
	6000
	500
	1500
	3500
	500
	14500

	June'06
	2500
	6000
	500
	1500
	3500
	1000
	15000

	July'06
	2000
	3000
	400
	1000
	3000
	1000
	10400

	Aug'06
	1500
	3000
	400
	1000
	3000
	500
	9400

	Sept'06
	800
	2500
	200
	1000
	2500
	500
	7500

	Oct'06
	800
	2000
	200
	1000
	2000
	500
	6500

	Nov'06
	800
	2000
	200
	1000
	2000
	500
	6500

	Dec'06
	800
	2000
	200
	1000
	2000
	500
	6500


Table 4.1.b: Actual Observed Values for Real Juice 500 ml. for year 2006

	Month
	Mango Juice
	Orange Juice (Sw)
	Orange Juices (Unsw)
	Pineapple
	Mixed Fruit Juice
	Tomato
	Total

	Jan' 06
	815
	1786
	255
	842
	987
	348
	5033

	Feb' 06
	1043
	1989
	423
	1106
	856
	250
	5667

	Mar'06
	1235
	2334
	357
	1356
	1406
	447
	7135

	April'06
	1582
	2331
	515
	1784
	1780
	521
	8513

	May'06
	1135
	5182
	352
	1331
	3501
	437
	11938

	June'06
	1438
	5330
	422
	185
	1461
	484
	9320

	July'06
	827
	2765
	274
	1173
	983
	392
	6414

	Aug'06
	807
	2491
	258
	1142
	3359
	938
	8995

	Sept'06
	772
	1983
	64
	903
	1088
	537
	5347

	Oct'06
	575
	1796
	202
	585
	605
	257
	4020

	Nov'06
	613
	1211
	398
	842
	520
	352
	3936

	Dec'06
	700
	1200
	500
	900
	800
	400
	4500


Table 4.1.c: Error between Actual Sales and Forecast Values for Real Juice 500ml. for year 2006.

	Month
	Forecast Values for Real Juice 500 ml.
	Actual observed sales value for Real Juice 500 ml.
	Forecast Error 
	Mean Absolute Percent Error

	Jan' 06
	8000
	5033
	-2967
	37.09

	Feb' 06
	10000
	5667
	-4333
	43.33

	Mar'06
	11100
	7135
	-3965
	35.72

	April'06
	12000
	8513
	-3487
	29.06

	May'06
	14500
	11938
	-2562
	17.67

	June'06
	15000
	9320
	-5680
	37.87

	July'06
	10400
	6414
	-3986
	38.33

	Aug'06
	9400
	8995
	-405
	4.31

	Sept'06
	7500
	5347
	-2153
	28.71

	Oct'06
	6500
	4020
	-2480
	38.15

	Nov'06
	6500
	3936
	-2564
	39.45

	Dec'06
	6500
	4500
	-2000
	30.77


Table 4.2.a: Forecast Values for Real Juice 1000 ml. for year 2006

	Month
	Mango Juice
	Orange Juice (Sw)
	Orange Juices (Unsw)
	Pineapple
	Mixed Fruit Juice
	Tomato
	Total

	Jan' 06
	6000
	4000
	1000
	1500
	1500
	1000
	15000

	Feb' 06
	6000
	4000
	1000
	1500
	1500
	1000
	15000

	Mar'06
	6000
	4000
	1000
	2000
	3000
	1000
	17000

	April'06
	5000
	5000
	800
	2000
	3000
	1500
	17300

	May'06
	5000
	5000
	800
	2000
	3000
	1500
	17300

	June'06
	5000
	5000
	800
	2500
	3000
	1500
	17800

	July'06
	5500
	6000
	1500
	2500
	2500
	1000
	19000

	Aug'06
	5500
	6000
	1500
	2500
	2500
	1000
	18800

	Sept'06
	5500
	6000
	1500
	1500
	1000
	800
	16300

	Oct'06
	3000
	3500
	1000
	1500
	1000
	800
	10800

	Nov'06
	3000
	3500
	1000
	1000
	1500
	800
	10800

	Dec'06
	4000
	3500
	1000
	1000
	1500
	800
	11800


Table 4.2.b: Actual observed values for Real Juice 1000 ml. for year 2006

	Month
	Mango Juice
	Orange Juice (Sw)
	Orange Juices (Unsw)
	Pineapple
	Mixed Fruit Juice
	Tomato
	Total

	Jan' 06
	4132
	3700
	637
	768
	1105
	689
	11031

	Feb' 06
	4353
	2985
	675
	939
	878
	745
	10575

	Mar'06
	5315
	4352
	708
	1160
	2034
	1132
	14701

	April'06
	1911
	6479
	537
	1684
	2339
	1222
	14172

	May'06
	1845
	4814
	1902
	1140
	1504
	565
	11770

	June'06
	749
	3288
	1251
	2645
	2881
	897
	11711

	July'06
	1711
	4526
	884
	1376
	1939
	892
	11328

	Aug'06
	1685
	5742
	1695
	738
	2147
	851
	12858

	Sept'06
	897
	1975
	1250
	814
	778
	360
	6074

	Oct'06
	891
	1970
	967
	743
	1216
	445
	6222

	Nov'06
	1654
	3739
	828
	985
	946
	791
	8945

	Dec'06
	1200
	3500
	800
	1000
	1500
	800
	8800


Table 4.2.c: Error between Actual Sales and Forecast Values for Real Juice 1000 ml. for year 2006.

	Month
	Forecast Values for Real Juice 500 ml.
	Actual observed sales value for Real Juice 500 ml.
	Forecast Error 
	Mean Absolute Percent Error

	Jan' 06
	15000
	11031
	-3969
	26.46

	Feb' 06
	15000
	10575
	-4425
	29.50

	Mar'06
	17000
	14701
	-2299
	13.52

	April'06
	17300
	14172
	-3128
	18.08

	May'06
	17300
	11770
	-5530
	31.97

	June'06
	17800
	11711
	-6089
	34.21

	July'06
	19000
	11328
	-7672
	40.38

	Aug'06
	18800
	12858
	-5972
	31.61

	Sept'06
	16300
	6074
	-10226
	62.74

	Oct'06
	10800
	6222
	-4578
	42.39

	Nov'06
	10800
	8945
	-1855
	17.18

	Dec'06
	11800
	8800
	-3000
	25.42
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Figure 4.2: Forecast Value Vs. Actual Sales for Real Juice 500 ml.
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Figure 4.3: Forecast Value Vs. Actual Sales for Real Juice 1000 ml.
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Figure 4.4: Sales Trend for Real Juice 500 ml.
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Figure 4.5: Sales Trend for Real Juice 1000 ml.

4.4
Proposed Forecasting Method:


From the Figure. 4.2 and Figure. 4.3, it is quite evident that there exists an error between the Forecasted Values and the actual sales achieved. Hence the Qualitative method used at present by the company is not satisfactory. In order to reduce the error, a Quantitative method of forecasting is suggested. Since the product line is new, availability of past record is quite less. Hence the method chosen over here are Exponential Smoothing with & without trend and Winter’s Model. The advantage of Exponential Smoothing technique is that it gives high weightage to the more recent data. Using the Exponential Smoothing average in one period as a forecast for the next period, we have a process for revising the average upward or downward, depending on forecast error. Current demand minus forecast gives forecast error. Demand is higher than forecast causes us to revise the average upward, and demand that is lowers than the forecast causes a downward revision.


The equation for a single exponential smoothing forecast is simply

Ft = Ft-1 + α (At-1 – Ft –1)        
         1

where 

Ft = The exponentially smoothed forecast made for the period t

Ft –1 = The exponentially smoothed forecast made for the prior period.

At-1  = The actual demand in the prior period

α = The desired response rate, or smoothing constant.

This equation states that the new forecast is equal to the old forecast plus a portion of the error (Chase et.al 2004).

4.5
Trend Effect in Exponential Smoothing

Since the prodect is new and demand is increasing so Trend should be adjusted in exponential smoothing.  An upward or downward trend in date collected over a sequence of time period causes the exponential forecast to always lag behind the actual occurrence.  Exponentially smoothed forecasts can be corrected somewhat by adding in a trend adjustment.  To correct the trend, two smoothing constants are required.  Besides the smoothing constant α, the trend equation also uses a smoothing constant beta (β).  The beta reduces the impact of the error that occurs between the actual and the forecast.  If both  α and β are not included, the trend would overreact to errors.  To get the trend equation going, the first time it is used the trend value must be entered manually.  This initial trend value can be an educated guess or a computation based on observed past data.

The equation to compute the forecast including trend (FIT) is 

FITt = Ft + Tt

……………………….

2

Ft = FITt-1 + α (At-1 – FITt-1) ………………

3

Tt = Tt-1 + α β (At-1 – FITt-1)
 ……………….

4

where

Ft = The exponentially smoothed forecast for period t

Tt = The exponentially smoothed trend for period t

FITt = The forecast including trend for period t

FITt-1  = The forecast including trend made for the prior period.

At-1  = The actual demand for the prior period

α = Smoothing constant

β = Smoothing constant (chase et.al. 2004)

Sales trend for various variants is shown in Figure. 4.4 and Figure. 4.4., from this trend, it is clear that all the variants are behaving quite differently in market and hence alpha and beta values are calculated separately for different variants. In order to calculate the optimal alpha  value each variant is treated independently. The smoothing is carried out with the help of QSOM Software. In this first the single exponential smoothing is carried out then exponential smoothing with trend is considered, because the demand of the product is increasing and in the last Exponential Smoothing with Trend and Seasonality is applied (because the demand of the product is seasonal) with 3, 4 & 6 seasonal cycle for the different types of varients The smoothing is carried out with varied values of alpha, beta & gama ranging from 0.1 to 0.9, in the increasing steps of 0.05 and Mean Absolute Deviation (MAD), Mean Square Deviation (MSD) and BIAS is calculated.  MAD is calculated as the average of absolute value of difference between actual and forecasted value.  The negative sign in this difference is ignored as over estimate as well as under-estimate are both off-target and thus undesirable.


 n

Σ   |Dt – Ft|

t=1

MAD=-------------------


         n

Where, Dt = Actual Value of Demand for period t


  Ft = Forecasted Demand for period t


  n = No. of Periods considered for calculating the error.

MSD is the average of square of all errors in the forecast .Its implementation is same as MAD.

           n

Σ   (Dt – Ft)2
t=1

MSD= -------------------


         n

BIAS is measure of over-estimation or under-estimation.  A positive bias indicates under-estimation while a negative bias indicates over-estimation.

            n

Σ   (Dt – Ft)

t=1

BIAS = -------------------


         n

The working sheets of QSOM Software ro some of the variants are shown here for reference.

 FROM PAGE 71-77 ARE THE OUTPUT  FROM THE  QSOM SOFTWARE.

TABLE OF CALCULATION OF PROPOSED FORECASTING METHODS.

TABLE  OF FORECASTING MODEL TO OPTIMIZE MAD


TABLE  OF FORECASTING MODEL TO OPTIMIZE MSD

TABLE  OF FORECASTING MODEL TO OPTIMIZE BIAD

Fig. 4.6: Behaviour of Variants with Different Forecasting Techniques
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Fig. 4.6.a : Exponential Smoothing for Different Variant (1000 ml)
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  Fig. 4.6.b: Exponential Smoothing for Different Variants (500 ml)
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  Fig. 4.6.c: Exponential Smoothing with Trends for Different Variant (1000 ml)
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Fig. 4.6.d: Exponential Smoothing with Trends for Different Variants (500 ml)
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Fig. 4.6.e: Exponential smoothing with trend and seasonality for Different Variants (1000 ml)
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Fig. 4.6.f: Exponential smoothing with trend and seasonality for Different Variants (500 ml)

Using the QSOM Software optimal values for alpha,beta and gamma are calculated with suitable forecasting techniques an are shown in Table 4.4, 4.5 and 4.6.


The forecasted values, using the above technique, for the year 2007 are given in Table 4.7 and Table 4.8.

Table 4.7: Forecast Values for Year 2007 for Real Juice 500ml. pack

	Months
	Pineapple
	Mixed Fruit
	Tamoto
	Orange (UnSW)
	Orange (SW)
	Mango
	Total

	
	α=.1
	α=.1
	α=..35, β=.9, γ=.1
	α=..9, β=.1, γ=.1
	α=.9, β=.1, γ=.1
	α=.9, β=.4, γ=.1
	

	January'07
	842
	987
	348
	255
	1786
	814
	5032

	February'07
	862
	973
	292
	585
	2589
	1062
	6363

	March'07
	917
	1017
	786
	369
	6114
	883
	10086

	April'07
	1003
	1093
	778
	396
	4353
	820
	8443

	May'07
	1036
	1334
	638
	122
	3334
	235
	6699

	June'07
	951
	1346
	475
	86
	2994
	654
	6506

	July'07
	973
	1310
	474
	145
	1516
	361
	4779

	August'07
	990
	1515
	449
	546
	1922
	419
	5841

	September'07
	981
	1472
	166
	252
	1352
	447
	4670

	October'07
	941
	1385
	37
	427
	816
	508
	4114

	November'07
	931
	1299
	-61
	365
	775
	322
	3631

	December'07
	928
	1249
	-260
	527
	752
	348
	3544


Table 4.8: Forecast values for year 2007, for Real Juice 1000ml pack

	Months
	Pineapple
	Mixed Fruit
	Tamoto
	Orange (UnSW)
	Orange (SW)
	Mango
	Total

	
	α=.45, β=.6, γ=.1
	α=.5
	α=..5, β=.1, γ=.1
	α=.15
	α=.6, β=.1, γ=.1
	α=.8, β=.1, γ=.1
	

	January'07
	768
	1105
	689
	637
	3700
	4132
	11031

	February'07
	1474
	991
	693
	650
	3578
	2165
	9551

	March'07
	1414
	1512
	1165
	670
	5016
	2035
	11812

	April'07
	1429
	1925
	1148
	623
	7065
	374
	12564

	May'07
	471
	1714
	572
	1071
	3592
	1621
	9041

	June'07
	1292
	2297
	535
	1134
	1989
	1536
	8783

	July'07
	223
	2118
	708
	1046
	2737
	709
	7541

	August'07
	112
	2122
	762
	1273
	4824
	705
	9798

	September'07
	-37
	1455
	411
	1265
	2171
	1282
	6547

	October'07
	-310
	1335
	446
	1160
	1677
	1131
	5439

	November'07
	-413
	1141
	640
	1044
	2334
	1129
	5875

	December'07
	-1319
	1320
	657
	958
	3174
	832
	5622


4.6 
Concluding Remarks:


In order to provide a quantitative method of forecasting, exponential smoothing technique with & without trend effects and Exponential Smoothing with trend and seasonality is proposed. The error between the present forecasting and actual observed demand figures is identified. Using time series techniques alpha, beta and gamma values for all the variants are calculated and future projections are made on the basis of these alpha, beta and gamma values.

Chapter 5
Warehouse MANAGEMENT

5.1
Introduction:


One major question that arises when considering a supply chain of a firm is that, do firms really need storage and materials handling as part of the logistics system? If demand for a firm’s products were known for sure and products could be supplied instantaneously to meet the demand, theoretically storage would not be required since no inventories would be held. However it is neither practical nor economical to operate a firm in this manner since demand cannot be usually predicted exactly. Even to approach perfect supply and demand coordination, production would have to be instantly responsive, and transportation would have to be perfectly reliable with zero delivery time. This is just not available to a firm at any reasonable cost. Therefore, firms use inventories to improve supply demand coordination and to lower overall costs. It follows that maintaining inventories produces the need for warehousing and, to a large extent, the need for materials handling as well. Storage becomes an economic convenience rather than a necessity.

Centralised and Decentralized Warehouse


The basic principle of warehouse location is the minimization of handling, re-handling and internal transport, shortening of the journey distances and avoid back-tracking.  In small industries, it is desirable to centralise the materials so that they may be brought under the control of one storekeeper.  In this system the storeroom is located very near to the place of use.  If there are number of manufacturing department, the store-room should be situated such that it is near to all the departments.  This will reduce handling and enable to eliminate lot of manual operations.  These types of warehouse are called centralised warehouse.

Advantages of Centralised Store:

i) Large number of items can be purchased in one order, therefore, the firm can get quantity discount and there is a reduction in transportation cost.

ii) Possibility of standardization of materials reducing the variety of items stored.

iii) Less manpower is required which reduces administrative costs.

iv) Better security arrangements can be made to safeguard against pilferage and theft.

v) Less storage space is required.

vi) Optimum warehouse can be maintained.

vii) Better layout of warehouse is possible.

viii) Better supervision and control is possible.

Disadvantages of Centralised Warehouse:

i) There is an increase is material handling cost.

ii) There are chances of bottlenecks and resultant delays.

iii) More exposures to loss due to natural calamities like fire, rain, dust, etc.

iv) Possibility of communication gap between the user of the ite4ms and its supplier.

Decentralised Store: Decentralised Store are preferred in large factories, having different departments using different kinds of materials.  In such cases it is always beneficial to maintain different warehouse in different sections.  For example, electrical warehouse near electrical maintenance section, tools and equipment warehouse near tool room, spare parts near maintenance section.  Similarly, raw materials like sand, limestone, like, iron or and pig iron should be kept near the foundry shop.

Advantages of Decentralised Store:

i) Reduced material handling and associated costs.

ii) Less chances of bottlenecks and delays

iii) Less risk of loss by theft or fire.

iv) Convenient for every department to draw materials.


The cost of warehousing is justified because they can be traded off with transportation costs and production-purchasing costs. That is by warehousing some inventory, a firm can lower distribution costs through economical lot sizing and sequencing. By this means, the firm avoids the wide fluctuations in the output levels due to uncertainties and variations in demand patterns. Also, the warehousing of these inventories can lead to lower transportation costs through the shipment of larger and more economical quantities. Any organization uses storage for four basic reasons, (i) to reduce transportation production costs, (ii) to coordinate supply and demand, (iii) to assist in the distribution process and (iv) to assist in the marketing process.

5.2
Present Distribution Set UP of the Organization:


An overview of the present distribution setup of the organization is shown in Figure 5.1. the manufacturing unit is located at Nepal. All the variants of Natural Juice are produced and packed at this manufacturing unit. From this manufacturing unit the stocks are shifted to Central Warehouses located at Sahibabad and Calcutta. The lead time for Sahibabad Central Warehouse is 6 days and for Calcutta warehouse is 4 days. The Central Warehouse located at Calcutta caters to four branches of East Zone. The average lead time from this warehouse to the branches is 3 days.


The Central Warehouse located at Sahibabad caters to the branch offices situated in North Zone, West Zone and South Zone. The average lead time from this central West Zone is 4 days and to the branches situated in South Zone is 7 days. The number of branches in North Zone is seven, in West Zone are five and in South Zone are four.


From these branch warehouses the material is further pushed down the line to the regional distributors all over the country. These regional distributors further push the material to the dealers, further to retailers and finally to the end customers.

FIGURE OF PRESENT DISTRIBUTION SETUP

5.3
Problem Identification:


In the present distribution set up the maximum lead time for transportation is for catering to the South Zone branches. At present all the stocks are first transferred to the Sahibabad Central Wareheuse and then pushed further to all the four branches in South, which makes average lead time for transportation of 13 days.


Since the lead time from DNPL to branches in south varies between 12 to 14 days, it is justifiable to locate a new central warehouse in south at one of the following branches:

(A)
Hyderabad

(B)
Cochin

(C)
Chennai

(D)
Bangalore

5.4
Need for New Warehouse

Locating a new central warehouse at one of the above branches can be justified by the following:

· Heavy burden on Central Warehouse located at Sahibabad, because it has to cater to all the needs of North, South and West Zone branches.

· Distances for the branches located in south are quite high from the central warehouse located at Sahibabad. This causes heavy uncertainty in the lead time for transportation.

· Need to carry huge inventories at all the four branches in south.

· High transportation cost, incurred by the present set up

5.5
Calculation of Warehousing and Transportation Cost in Present Setup:


To calculate the transportation cost, first the average consumption per month at the selected branches is calculated based on the previous sales at these branches, this is tabulated in Table 5.1. Actual transportation costs are obtained. The transportation cost from the manufacturing branch to the central warehouse and then from the central warehouse to the branch warehouse is calculated. The total transportation cost is obtained from the above. Similar exercise is carried out for all the selected branches by treating them as central warehouse alternatively.

Table 5.1: Average consumption at various location in South Zone.

	S.No.
	Branch
	Average Consumption per month in no. of Units
	No. of Truck Loads (TL)

	1
	Hyderabad
	850
	2 TL

	2
	Cochin
	260
	1 TL

	3
	Chennai
	800
	2 TL

	4
	Bangalore
	900
	2 TL

	
	Total
	2810
	7 TL


Table 5.2: Transportation Cost with Central Warehouse at Sahibabad

	From
	To
	TLPer Month
	Cost Per TL
	Total (Rs.)

	Nepal
	Sahibabad
	7 TL
	33000
	231000

	Sahibabad
	Hyderabad
	2 TL
	14600
	29200

	Sahibabad
	Cochin
	1 TL
	24000
	24000

	Sahibabad
	Bangalore
	2 TL
	18200
	41000

	Sahibabad
	Chennai
	2 TL
	20500
	36400

	Total
	14 TL
	
	361600


Transportation Cost per month = Rs. 3,61,600/-

Transportation Cost per annum with present set up = Rs. 43.40/- Lakhs

5.6
Mathematical Model of the Warehouse and Transpostation cost for proposed Setup:

5.6.1
Assumptions


In calculating the cost of transportation the following assumptions are made:

1.
The central warehouse and the branch warehouse are two different entities, and branch warehouse is working unaffected by the new central warehouse placement.

2.
The transportation lead time in the same place where both Central warehouse and branch is located in assumed to be one day.

3.
The transportation cost in the same city is taken on a flat rate of Rs.5/- per unit, independent of the city.

Let 


i   
=
Index for origin


j
=
Index for destination


Xij
=
Quality transported from Origin ‘i’ to destination ‘j’

Cij`
=
Unit cost of transporting one unit from origin ‘i’ to destination ‘j’.

Si
=
Total capacity of origin ‘i’

dj
=
Total Demand of destination ‘j’

Objective is to minimize the transportation cost (z).   For origin 1 to destination 1 the transportation cost is equal to the algebric product of unit transportation cost (C11) and quality to transported (x11).  Similarly, from origin 1 to destination 2, it is (C12 X12). Hence, Transporation cost will be

Minimize
Z  = 
C11X11 + C12X12+ …….. +C1nX1n. (For Branch 1)



+C21X21+C22X22+ ……. +C2nX2n (For Branch 2)



+----------------------------------------------------------



+Cm1Xm1+Cm2Xm2+……+CmnXCmn   (For Branch m)

or, minimize :

Z = Σ Σ Cij Xij


       i
j

There are constraint due to limited capacity of each origin and due to limited demand of each destination

For Branch 1, total transporation is the sum of transport to each destination from 1 to n.  Mathematically, 

X11+X12+X13+……………………+X1n     = 
S1 

Similarly Branch 2: 

X21+X22+X23+ ……………….…..+X2n     = 
S2 

Thus, in general for each origins:

m

Σ Xij = Si for all i; i = 1,2,……….m

j=1


For each destination, similar sets of constraints are there:

n

Σ Xij = dj for all j; j = 1,2,……….n

j=1


Since all the supply for each source should be transported to the destinations so that total demand is met:

m                n

Σ Si  =  Σ dj
j=1             j=1

Since there can be only finite and positive number of units which may be transported, there are non-negativity constraints as follows :

Xij ≥ 0 for all i  = 1,2,……….m ; j = 1,2,……….n

so total cost = Warehousing Cost + Transportation Cost 

From Table 5.3, following equation is formulated :

Transporation  cost         =    7xC11+2xC12+2xC22+2xC23+1xC24 = 290600 






(for Bangalore Branch) 

Table 5.3 – Calculation of Warehouse and Transportation Cost for  Proposed Setup

	Destination
	Bangalore
	Hyderabad
	Chennai
	Cochin
	Supply

	Source
	 
	 
	
	
	 
	 
	
	
	

	Nepal
	 
	38500
	 
	26000
	 
	32000
	 
	48500
	28

	
	7TL
	 
	7TL
	 
	7TL
	 
	7TL
	 
	

	Bangalore
	 
	2250
	
	3500
	 
	3600
	
	2400
	7

	
	2TL
	 
	2TL
	
	2TL
	 
	1TL
	
	

	Hyderabad
	 
	3500
	 
	2250
	 
	5800
	 
	7000
	7

	
	2TL
	 
	2TL
	 
	2TL
	 
	1TL
	 
	

	Chennai
	 
	3600
	
	7000
	 
	2250
	
	3800
	7

	
	2TL
	 
	2TL
	
	2TL
	 
	1TL
	
	

	Cochin
	 
	2800
	 
	8200
	 
	4200
	 
	2250
	7

	
	2TL
	 
	2TL
	 
	2TL
	 
	1TL
	 
	

	Demand
	15
	15
	15
	11
	56

	
	
	
	
	
	56

	Cost
	290600
	212100
	250300
	372150
	


5.7
Cost of Operating a New Warehouse


At present the handling and loading-unloading charges are given on contract at the flat rate of Rs. 6/- per carton. This is assumed to be constant for the organization wherever it operates. So for locating a new warehouse the additional cost is only that of space and manpower, handling and loading-unloading remains the same. The handling expenses at the central warehouse at Sahibabad are as it is passed on to the new warehouse, hence there is no additional handling and loading-unloading expenses.

Approximate space requirement at new warehouse = 5000 sq. ft.

Space availability @ Rs. 4/- per sq. ft. (approx.)

Space rent = Rs. 20,000/- per month

Manpower = Rs. 30,000/- per month

Other Expenses = Rs. 20,000/- per month

Total Expenses = Rs. 70,000/- per month


So maintaining a new warehouse will put an additional burden of Rs. 8.4 lakhs per annum.

5.8
Savings due to new central werehouse

Table 5.4: Transp1ortation costs at various locations

	S.No.
	Location
	Existing Cost Rs. Per month


	Cost Rs. Per Month Proposed
	Savings in Transportation Cost

	1
	Bangalore
	361600
	290600
	71000

	2
	Hyderabad
	361600
	212100
	149500

	3
	Cochin
	361600
	372150
	-10550

	4
	Chennai
	361600
	250300
	111300



Figure 5.2: Savings per month in transportation cost

From the Figure 5.2 it is clear that transportation costs are minimum for Hyderabad.


Savings, if we locate a new warehouse at Hyderabad.

1.
Present set up cost
=
Rs. 3,61,600/- per month

2.
Expenses with new warehouse
=
(-)
Rs. 2,12,100/- per month

3.
Cost of operation of new warehouse
=
(-) Rs. 70,000/- per month


Savings per month
=
Rs. 79,500/-


Savings per annum
=
Rs. 9.5 lakhs

5.9
Concluding Remarks:


In this chapter the distribution set up followed by the organization is studied. A new central warehouse to be located at Hyderabad, in addition to the present set up. This new central warehouse will balance and delayer the distribution network. It is shown that this new central warehouse can save Rs. 9.5 Lakhs per annum.

FIGURE OF PRESENT DISTRIBUTION SETUP 

Chapter 6
Inventory Distribution

6.1
Introduction:


Why do companies keep inventories? Inventories exist because demand and supply cannot be matched for physical and economic reasons. Inventory is a stock of physical goods held at a specific location at a time. Each distinct item in the inventory at a location is termed a stock keeping unit (SKU), and each SKU has a number of units in stock. Each location is a stock point. The local supermarket, for example, is a stock point with a huge inventory of food.


Inventory control is a critical aspect of successful management. With high carrying costs, companies cannot afford to have any money tied up in excess inventories. The objective of good customer service and efficient production must be met at minimum inventory levels. This is true even though inflation causes finished goods inventory to increase in value. Putting inventory on the shelf ties up money, and to minimize the amount tied up, a company must match the timing of demand and supply so that- the inventory goes on the shelf just in time for the customer to require it. Excess stock has no purpose. It owes its existence to oversight rather than to necessity or to operating efficiency.


In case of consumer goods like, Natural juices where the value of the product is low more and more intermediaries tend to involve. It is not possible for the manufacturers in such a case to reach the consumer directly. Therefore, in such situations, for economic reasons they have to channelise their products through intermediaries ensuring the distribution cost and the distribution objectives are optimally balanced. More the number of intermediaries or echelon means more scattered stocks, and deeper layering of the supply chain. As the number of participants in the chain increases the stock keeping units increases. Hence, in such a situation it is necessary to balance the stock distribution, so that both the requirements i.e customer service and least inventory holding cost can be met. In this chapter present inventory distribution strategy followed by the company is studied and scientific methods of stock assortment is proposed.

6.2
Present Inventory Distribution:


In this study, major emphasis is given on 2nd level echelon, because major expiry volumes are observed at this echelon. The 2nd  level echelon consists of all the regional branch warehouses, appointed by the company. At present the organization follows a thumb rule of 7 day inventory in the north zone and east zone branches, 15 days inventory in west zone and 30 days inventory in south zone. The reason for carrying 30 days inventory in south zone is because of the distance from the central warehouse to these branches and it is not possible to replenish the small stocks frequently at such a distance.

6.2.1
Calculation of No. of Days Stock:


To calculate the SKU for single day, i.e. one-day inventory the average year to date sales is taken in consideration. For example, if Hyderabad branch has made a sale of 5800 sku's from January to December for that particular year then one day inventory is calculated as follows:

Total Sales made, YTD

=
5800

Average sales per month

=
Total sales YTD/12






=
5800/12

Average sales per month

=
483.33

Average sales per day

=
Average sales per month/30






=
483.33/30






=
16.11

Which is rounded off to 15 units per day.

A typical distribution of stocks at this echelon is shown in Table 6.1


Once the per day inventory is calculated the required stocks are pushed down to the branch warehouses from the respective central warehouses. Further requirements are then coordinated from the central warehouse on the need basis. Whatever the requirement arises at the branch warehouse, the branch manager places an order to the respective central warehouse and is replenished accordingly.


Interbranch transfers are also made on need basis. Suppose the Chandigarh branch needs a rush order the stocks are available at Parwanoo branch then this rush requirement can be fulfilled by this branch, on the advice of the central warehouse.

Table 6.1 : Distribution of Stocks across echelon

	S.No.
	Branch Warehouse
	Zone
	No. of Days Inventory

	1
	Sahibabad
	North
	7 Days

	2
	Delhi
	North
	7 Days

	3
	Chandigarh
	North
	7 Days

	4
	Parwanoo
	North
	7 Days

	5
	Zirakhpur
	North
	7 Days

	6
	Jaipur
	North
	7 Days

	7
	Ambala
	North
	7 Days

	8
	Kanpur
	North
	7 Days

	9
	Jammu
	North
	7 Days

	10
	Ahemdabad
	West
	15 Days

	11
	Mumbai
	West
	15 Days

	12
	Nagpur
	West
	15 Days

	13
	Indore
	West
	15 Days

	14
	Raipur
	West
	15 Days

	15
	Hyderabad
	South
	30 Days

	16
	Chennai
	South
	30 Days

	17
	Bangalore
	South
	30 Days

	18
	Cochin
	South
	30 Days

	19
	Calcutta
	East
	30 Days

	19
	Calcutta
	East
	7 Days

	20
	Gauwahati
	East
	7 Days

	21
	Patna
	East
	7 Days

	22
	Cuttack
	East
	7 Days


6.3
Proposed Inventory Distribution:

In order to suggest inventory at this echelon simulation with varying stock units is carried out and inventory model of Fixed Order Quantity System is applied for variable demand and variable lead time.This calculation is based on the present and proposed distribution setup.

Fixed Order Quantity System :

This is also known as Perpetual Inventory System; Re-order inventory system or Q-System.  In this system, the count of the number of units in Inventory is continuously maintained.  With Lead time is less then the re-order cycle, and order for a fixed quantity Q (Mostly, it is EOQ) is placed when the inventory level drops to a predetermined re-order R.  

Setting of varioius levels for Q system.

For fixed order quantity system, the various levels can be fixed for the following conditions:

1. Variable Demand and Constant Lead Time

2. Constant Demand and Variable Lead Tlime

3. Variable Demand and Variable Lead Time

In this research, variable demand and variable lead time is considered because the damand of the item is continuously changing and the lead time is also not fixed.

Control Levels for Variable Demand and Variable Lead Time

The Various levels are as follows:

          _

Re-order Level = R=U+ZσU  …………………………….       1

Buffer Stock = B= ZσU………………………………….           2

EOQ = √2CoD/Ch       ………………………………………      3

_      _       _

U= (d ) x (tL)   …………………………………..…….           4

σU = √Var U   ……………………………………………       5         



       _

          _

Var U = (Var d) x (tL) + (Var tL) x ( d)2  ……………………  6

Where, U=random variable representing demand during lead time 

σ= standard deviation of demand during lead time

_

U= expected lead time demand

R= re-order level

B= Buffer Stock

Z= number of standard deviations needed for a specific confidence level (in this study, service level is assumed to be 95%, Z=1.645)

_

d= average daily demand

tL= lead time

_

tL= average Lead time

σU= standard deviation of U

Var d= Variance of Daily Demand

Var tL= Variance of Lead time

Table6.2: Calculation of Control Levels for Variable Demand and Variable Lead Times

	Parameter (In Units)
	Present Distribution Setup
	Proposed Distribution Setup

	 
	North+West
	South+West
	East
	North+West
	South
	East

	Annual Demand
	134811
	48980
	17711
	136692
	47099
	17711

	Average Demand
	11234.2
	9796
	4427
	10514
	9419.8
	4427

	EOQ
	3284
	1979.4
	1190.3
	3306.8
	1941.1
	1190.3

	Buffer Stock
	148158.6
	20465
	7203.3
	39514.2
	24467.1
	7203.3

	Re-Order Point
	159404
	30264.1
	11632.8
	51431.4
	33894.3
	11632.8


For simulation work decision variables taken are stockout and carrying cost. The other parameters taken are order size, No. of days of inventory and the re-order point.  The simulation work sheets are shown in Appendix B. The total system cost is calculated on the basis of holding/carrying cost and the stock out cost.


The average selling price of the unit is Rs. 12.5 per unit. The carrying charges are assumed to be 20% of this, hence the carrying charges are taken as Rs. 2.50 per unit. Stockout costs are almost impossible to measure. A stockout occurs when a customer demands an item for, which there is no inventory to meet the demand. The stockout cost over here is taken as a lost sale. For the analysis pupose the stockout cost in this study is assumed (on the basis of certain factors like Back Order Cost, Lost Sales Cost, Lost Customer Cost, etc.) to be 200% of the selling price. Thus stockout cost is taken as Rs.50 per unit.


With this carrying cost and stockout cost simulation is carried out for varying level of inventory. The demand is assumed to be uniformly distributed. If the lower value/demand is A and the upper value/demand is B, then demand at any given point of time can be defined as,

Demand at any point of time D= A + (B-A)* r

Where,
A = Lower level demand



B = Upper level demand



r = random number


Total system cost is calculated for varying demand and the inventory is set for an echelon where the total cost is least.

                  Table 6.3: Proposed Target inventory

	S.No.
	Branch Warehouse
	No. of Days Inventory

	1
	Delhi
	2 Days

	2
	Chandigarh
	2 Days

	3
	Parwanoo
	2 Days

	4
	Zirakhpur
	1 Days

	5
	Jaipur
	1 Day

	6
	Ambala
	3 Days

	7
	Kanpur
	1 Day

	8
	Jammu
	2 Days

	9
	Ahemdabad
	1 Day

	10
	Mumbai
	2 Days

	11
	Nagpur
	2 Days

	12
	Hyderabad
	2 Days

	13
	Chennai
	2 Days

	14
	Bangalore
	2 Days


Table 6.4: Percentage reduction in the inventory

	S.No.
	Branch Warehouse
	No. of Days inventory in present system
	No. of days inventory proposed
	Percentage Reduction

	1
	Delhi
	7
	2
	71

	2
	Chandigarh
	7
	2
	71

	3
	Parwanoo
	7
	1
	85

	4
	Zirakhpur
	7
	2
	71

	5
	Jaipur
	7
	1
	86

	6
	Ambala
	7
	3
	57

	7
	Kanpur
	7
	2
	86

	8
	Jammu
	7
	2
	71

	9
	Ahemdabad
	15
	2
	86

	10
	Mumbai
	15
	2
	87

	11
	Nagpur
	15
	2
	87

	12
	Hyderabad
	30
	2
	93

	13
	Chennai
	30
	2
	93

	14
	Bangalore
	30
	2
	93

	Average
	
	13
	2
	81


Average inventory can be reduced by 11 days, i.e. from 13 days at present to 2 days.
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Figure 6.1: Reduction in no. of days inventory across the echelon

6.4
Concluding Remarks:


In this chapter inventory across the 2nd level echelon is studied and target working inventory for different stocking point is proposed. In this Inventory model Fixed Order Quantity System for variable demand and variable lead time is applied and with the help of this model EOQ, Re-order point and Buffer stock for present and proposed system is calculated.The simulation worksheet is shown in Appendix A. With this proposed target inventory the working inventory across the echelon can be reduced by 81%, to 2 days of working inventory instead of 13 days working inventory. This is a substantial saving in terms of stock levels, which are scattered at different places. With this proposed system all the major stocks can be located at the central warehouse and only need base stock shall be transferred to the branch warehouse. This will give a better control over stock assortment.

Chapter 7

Recommendations and Results

7.1
Introduction:


Effective and efficient distribution network, for a consumer goods industry, is very essential for a responsive supply chain. The focus in the present study has been on the following elements of distribution network in supply chain context:

· Forecasting the future demand.

· Balancing and delayering of the distribution network setup.

· Scientific assortment of stocks across the echelon.

Major recommendations are presented in this chapter. Some of the key results are also spelt out.

7.2
Recommendations:


Some of the key recommendations given to the organization are as follows:

1.
In forecasting the future demand, instead of using only qualitative method and intuitive judgment, it is desirable to use quantitative method of forecasting. Exponential smoothing method of forecasting is proposed in this study for future projection of the demand.

2.
At present the company is maintaining two central warehouses, which further caters to 22 branch warehouses. This set up puts tremendous pressure on the central warehouse. A new location for central warehouse is proposed. Locating new warehouse will not only save transportation cost but will also help in better control over stock assortment.

3.
At present the organization is following a ‘Push’ system for inventory distribution down the line for final consumption. A new scientific strategy for setting target inventory at the echelon is proposed. This will ensure only right quantity of material availability at each stocking point. The need base stock can be drawn from the respective central warehouse, this will ensure a ‘Pull’ system of inventory distribution down the line of supply chain.

7.3
Key Results:


Key results of this study are summarized as follows:

1.
The wide gap between the present forecasting and the actual observed sales is identified.

2.
The demand patterns of all the variants of the product line are studied. This suggests that all the variant behave very differently. Hence exponential smoothing with or without trend and seasonality is carried out for all the variants separately. The alpha, beta and gamma values are obtained separately for all the variants and are tabulated in Table 4.4,4.5&4.6.

3.
Transportation cost is studied with the present distribution network set up. Savings of Rs. 9.5 lakhs per annum is projected with proposed distribution set up.

4.
Stocking level at a echelon is studied and scientific target stocks are proposed. With this proposed target inventory distribution the average inventory carrying can be brought down to 2 days, which is substantial reduction by 81%.

7.4
Concluding Remarks:


This chapter summarizes the key recommendations and results obtained in this case study.

Chapter 8

Summary and Conclusions

8.1
Introduction:


This chapter presents summary of the work done, contribution and limitations of the present work. The areas, which require further in depth study are also outlined.

8.2
Summary of the work done:


The objective of this study is to study the entire supply chain for a real life case of Dabur India limited, which is engaged in manufacturing of natural juices. After making a system wide study of the company, various problem areas were identified. This included:

· Error in Forecasting for future demand

· Proper balancing of the distribution network 

· Inventory Distribution


Each of the above areas is very important in cost reduction and to improve effectiveness throughout the organizational supply chain.

· Identified a real life Company, Dabur India limited where management of supply chain is a vital issue.

· Accordingly a literature review was carried out and relevant Issues were identified.

· A forecasting analysis is carried out.

· The distribution set up is studied, and a new set up is proposed.

· Inventory distribution across the echelon is studied and target inventories are proposed.

8.3
Major Contribution of the Present Work:


The major contribution of this research are summarized below:

1.
A selective review of literature related to supply chain management based on focus area and methodology employed.

2.
Consideration of the impact of the following factors in designing the distribution set up:

· Balance and proper layering of the distribution set up.

· Impact of inventory assortment across the echelon.

3.
Variability in demand is considered as one of the most critical factors challenging the management in this competitive environment.

4.
Application of the methodologies developed to the real life situation.

8.4
Limitations of the Study:


Some limitations observed while carrying out this research are listed below:

1.
This study is carried out only for real natural juice category as it is contributing to 86% of the total business.

2.
Performance measures in this study are limited to the service level, the inventory level and the total relevant cost of the distribution set up.

3.
Since the product line is very competitive there are technical limitations to the access to data provided by the organization. Some of the key data were not made available during the study.

4.
Relative importance of the various attributes was identified from the response of the executives and managers of the company where the case study was carried out. Having the responses from a broader spectrum of practitioners could have drawn better results.

5.
The impact of inventory distribution at various stocking points is considered independent to each other. It is likely that these may be correlated.

8.5
Recommendations for Further Study:


Further research may be carried out to study the impact of Inbound supply chain and manufacturing and operations aspects of the organization.

In this study, the quantitative method of forecasting, exponential smoothing is proposed. Further once the database attains considerable size, this study can be extended to more sophisticated techniques such as econometric modeling. In this research, the various aspects are studied through simulation. Analytical models could be formulated to handle some of the situations studied. 


The relative importance of stock assortment could also be extended. This study is carried out for 2nd level echelon, which can be further extended to 3rd and 4th level down the line also.

8.6
Learning Points:

· Exposure to supply chain problem.

· Exposure to corporate work culture by frequent visits to the company.

· Developments of skill, to assimilate their problems according to that develop the models to suit the problems.

8.7
Concluding Remarks:


This chapter synthesized the research work carried out and discussed in previous chapters. Major contributions of the study and the scope for further study are also identified. It is expected that this modest attempt to rationalize a distribution network in a manufacturing and distribution setup will help the organization in its efforts to become competitive in this globalize economy.
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Sheet6

		Branch Warehouse		No. of Days inventory in present system		No. of days inventory proposed

		Delhi		7		2

		Chandigarh		7		2

		Parwanoo		7		2

		Zirakhpur		7		1

		Jaipur		7		1

		Ambala		7		3

		Kanpur		7		1

		Jammu		7		2

		Ahemdabad		15		1

		Mumbai		15		2

		Nagpur		15		2

		Hyderabad		30		2

		Chennai		30		2

		Bangalore		30		2
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Sheet7

		Location		Cost Rs. Per Month Proposed		Savings in Transportation Cost

		Bangalore		290600		71000

		Hyderabad		212100		149500

		Cochin		372150		-10550

		Chennai		250300		111300
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