Chapter 1

Introduction

1.1 Supply Chain Management:
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 products, and the distribution of these finished products to customers. Supply chains exist in both service and manufacturing organizations, although the complexity of the chain may vary greatly from industry to industry and firm to firm.
Traditionally, marketing, distribution, planning, manufacturing and the purchasing organizations along the supply chain operated independently. These organizations have their own objectives and these are often conflicting. Marketing's objective of high customer service and maximum sales dollars conflict with manufacturing and distribution goals. Many manufacturing operations are designed to maximize throughput and lower costs with little consideration for the impact on inventory levels and distribution capabilities. Purchasing contracts are often negotiated with very little information beyond historical buying patterns. The result of these factors is that there is not a single, integrated plan for the organization there were as many plans as businesses. Clearly, there is a need for a mechanism through which these different functions can be integrated together. Supply chain management is a strategy through which such an integration can be achieved.

Supply chain management is typically viewed to lie between fully vertically integrated firms, where the entire material flow is owned by a single firm, and those where each channel member operates independently. Therefore coordination between the various players in the chain is key in its effective management. Cooper and Ellram [1993] compare supply chain management to a well-balanced and well-practiced relay team. Such a team is more competitive when each player knows how to be positioned for the hand-off. The relationships are the strongest between players who directly pass the baton, but the entire team needs to make a coordinated effort to win the race.

1.2 Supply Chain Decisions:
We classify the decisions for supply chain management into two broad categories  strategic and operational. As the term implies, strategic decisions are made typically over a longer time horizon. These are closely linked to the corporate strategy, and guide supply chain policies from a design perspective. On the other hand, operational decisions are short term, and focus on activities over a day-to-day basis. The effort in these type of decisions is to effectively and efficiently manage the product flow in the "strategically" planned supply chain. 

There are four major decision areas in supply chain management: 1) location, 2) production, 3) inventory, and 4) transportation (distribution), and there are both strategic and operational elements in each of these decision areas. 

1.2.1 Location Decisions 

The geographic placement of production facilities, stocking points, and sourcing points is the natural first step in creating a supply chain. The location of facilities involves a commitment of resources to a long-term plan. Once the size, number, and location of these are determined, so are the possible paths by which the product flows through to the final customer. These decisions are of great significance to a firm since they represent the basic strategy for accessing customer markets, and will have a considerable impact on revenue, cost, and level of service. These decisions should be determined by an optimization routine that considers production costs, taxes, duties and duty drawback, tariffs, local content, distribution costs, production limitations, etc. (See Arntzen, Brown, Harrison and Trafton [1995] for a thorough discussion of these aspects.) Although location decisions are primarily strategic, they also have implications on an operational level. 

1.2.2 Decisions 

The strategic decisions include what products to produce, and which plants to produce them in, allocation of suppliers to plants, plants to DC's, and DC's to customer markets. As before, these decisions have a big impact on the revenues, costs and customer service levels of the firm. These decisions assume the existence of the facilities, but determine the exact path through which a product flows to and from these facilities. Another critical issue is the capacity of the manufacturing facilities and this largely depends the degree of vertical integration within the firm. Operational decisions focus on detailed production scheduling. These decisions include the construction of the master production schedules, scheduling production on machines, and equipment maintenance. Other considerations include workload balancing, and quality control measures at a production facility. 

1.2.3 Inventory Decisions 

These refer to means by which inventories are managed. Inventories exist at every stage of the supply chain as either raw materials, semi-finished or finished goods. They can also be in-process between locations. Their primary purpose to buffer against any uncertainty that might exist in the supply chain. Since holding of inventories can cost anywhere between 20 to 40 percent of their value, their efficient management is critical in supply chain operations. It is strategic in the sense that top management sets goals. However, most researchers have approached the management of inventory from an operational perspective. These include deployment strategies (push vs pull), control policies, the determination of the optimal levels of order quantities and reorder points, and setting safety stock levels, at each stocking location. These levels are critical, since they are primary determinants of customer service levels. 

1.2.4 Transportation Decisions

The mode choice aspect of these decisions are the more strategic ones. These are closely linked to the inventory decisions, since the best choice of mode is often found by trading-off the cost of using the particular mode of transport with the indirect cost of inventory associated with that mode. While air shipments may be fast, reliable, and warrant lesser safety stocks, they are expensive. Meanwhile shipping by sea or rail may be much cheaper, but they necessitate holding relatively large amounts of inventory to buffer against the inherent uncertainty associated with them. Therefore customer service levels, and geographic location play vital roles in such decisions. Since transportation is more than 30 percent of the logistics costs, operating efficiently makes good economic sense. Shipment sizes (consolidated bulk shipments versus Lot-for-Lot), routing and scheduling of equipment are key in effective management of the firm's transport strategy.
1.3 Dabur India Ltd:

Dabur India Limited is one of India’s leading FMCG Companies with turnover of Rs.1899.57 crores. Building on a legacy of quality and experience for over 120 years, Dabur is today India’s most trusted name and the world’s largest Ayurvedic and Natural Health Care Company. Dabur India's FMCG portfolio today includes five flagship brands with distinct brand identities -- Dabur as the master brand for natural healthcare products, Vatika for premium personal care, Hajmola for digestives, Réal for fruit-based beverages and Anmol for affordable personal care business.The company has its manufacturing facilities spread across the Asia & Africa with 8 being in India and 5 outside India. Dabur has entreched brand equity not only in India but in International markets, which contributes 18% of the overall turnover.

Dabur deals in Health care and Personal care products. The market penetration of Dabur is of about 1.5 million retail outlets all over India with 47 C& F agents and more than 5000 distributors. Dabur India is divided into 2 major strategic business units: 

· Consumer Care Division 

· Consumer Health Division

Dabur has 3 subsidiary group companies:

1. Dabur Foods 

2. Dabur Nepal 

3. Dabur International- Further divided into Asian Consumer Care in Bangladesh, African Consumer Care in Nigeria and Dabur Egypt.

Dabur has 13 ultra-modern manufacturing units in:

· Jammu & Kashmir 

· Uttar Pradesh 

· Himachal Pradesh 

· Madhya Pradesh 

· Rajasthan 

· Uttaranchal 

· West Bengal 

· Silvassa 

· Nepal

Dabur's Brands 

· Vatika 

· Anmol 

· Hajmola 

· Dabur Amla 

· Dabur Chyawanprash 

· Dabur Lal Dant Manjan
Table 1.1 Financial Statement for past five years

[image: image1.jpg]Annual results in brief

Sales
Operating profit
Interest

Gross profit
EPS (Rs)

Annual resuits in details

Other income
Stock adustment

Raw material

Power and fuel

Employes expenses.

Excise

‘Admin and seling expenses
Research and development expenses
Expenses captaised

Other expenses

Provisions made

Depreciation

Taxation

Nt proft/ loss

Extra ordinary fem

Prior year adjustments

Equty captal

Equty dividend rate:

‘Aggof non-prom. shares (Lacs)
‘Agg.of non promototiokting (%)
opl (%)

G (%)

NP (%)

Mar 08
211778
a2
58
30660
367

Mar 08
2781
304

73720

14969
3439
26810

7421

3142
w4
31677

e
.40

252188
2018
1781
1848
1476

Mar 07
177802
0061
443
31269
2%

Mar 07
1851
2219
sese

11368

15760

ser7

2847
214
25208

28

25042
2620
1691
1742
1405

Mar 06
138968
2271
ses
23340
330

Mar 06
53
a2

a2

EES

15168

w1z

1805
2578
18908
0s1

EES

148477
2590
17.08
187
1375

Mar 05
126872
17883
430
18213
517

Mar 05
1150
EES
2704

7488

17178

278

17.10
17.00
14803

2884

2113
2190
1379
1423
1158

s crore)
Mar 04
114788

12504
850
12918
3s¢

Mar 04
1105
2578
21478

7031

18485

sz

1875
1224
10120

2862

2285
2178
1089
1115
873




		
		

	

	


Board Of Directors

Vice Chairman

:

Amit Burman

Director


:

Analjit Singh

Chairman

     
:

Anand Burman

Director

     
: 

Bert Wiseman Paterson

Director (Upto 30/10/08) 
:

Maharaja Gaj Singh

Director

    
:

Mohit Burman

Director

    
:

P N Vijay

Director

    
:

Pradip Burman

Director

    
:

R C Bhargava

Director

    
:

R D Narang

Director

    
:

S Narayan

Director

    
:

Sunil Duggal

Information Technology Initiative:

In Dabur India Limited knowledge and technology are key resources which have helped the Company achieve higher levels of excellence and efficiency. Towards this overall goal of technology-driven performance. Dabur is utilizing Information Technology in a big way. This will help in integrating a vast distribution system spread all over India and across the world. It will also cut down costs and increase profitability. 

Major IT Initiatives:
· Migration from Baan and Mfg ERP Systems to centralized SAP ERP system from 1st April 2006 for all business units. 

· Implementation of a country wide new WAN Infrastructure for running centralized ERP system. 

· Setting up of new Data Centre at KCO Head Office. 

· Extension of Reach System to distributors for capturing Secondary Sales Data. 

· Roll out of IT services to new plants and CFAs.
Dabur tackles the secondary supply chain:
In 2001, Dabur decided to tackle its extended supply chain of over 30 factories, six key warehouses, and 52 stocking points distributing over 1,000 SKUs to 10,000 stockists countrywide. The company needed a system to accurately control distribution and sales forecasting to reduce inventory in the pipeline. 

Dabur went ahead and built a system using Visual Basic and ASP with SQL Server 2000 as the database. It decided not to use a packaged SCM solution due to the high cost and relative lack of complications in its supply chain. 

The initiative:
An in-house developed, easy-to-use, Intranet based data-warehouse displays as-of-yesterday sales, stock, receivables, banking, and other MIS. Over 5,000 ASP pages meet almost all reporting requirements and make this a single source of MIS for all levels of decision makers. 

This success paved the ground for the company's supply chain initiative. Fifty-five Ku Band TDMA VSATs were used to link primary distributors to the system. Factories were hooked up using PAMA (Permanent Assigned Multiple Access) VSATs. At some locations VPNs had to be used because it was not possible to set up a dish. The zonal offices in Mumbai were hooked up in a similar manner. 

The hardware is mostly owned by the primary CFA (Carry and Forward Agent) except for the networking equipment, which is owned by Dabur. In the case of the secondary systems, stockists wholly own the hardware. 

The primary rollout began in April 2001 and took 16 months. The first six months were used to create a business model common to all divisions (family products, healthcare, ayurvedic products, and pharmaceuticals), and testing and piloting the same.
Future Roadmap:
Schemes based on secondary volumes will help control secondary pipelines and sales. Primary sales will therefore come from a resultant 'pull' from secondary replenishments. 

Sales order servicing can be further improved by taking orders through the Internet, and by setting stocking norms and replenishing stocks to improve ROI of stockists. Sales officers' targets can be set against a measure of secondary sales and pipelines to further improve control and avoid stuffing of CFAs to meet targets. 

Dabur Outsources To Accenture:
 The Indian healthcare and pharmaceutical company Dabur India has decided to outsource its entire internal IT function to the US-based software services firm, Accenture, formerly known as Anderson Consulting. 

The deal — estimated to be worth around $12 million spread over 8 years — also involves transfer of all employees working in IT departments of Dabur and its group companies (subsidiaries and other Dabur-related ventures) on the payroll of Accenture, said an industry source close to the deal. Dabur currently employs around 40 people in its IT departments across all factories and offices. 

When contacted, Dabur spokesperson neither confirmed nor denied the outsourcing deal with Accenture. “We have no comments on this,” the spokesperson said in response to a detailed questionnaire sent by FE. Accenture officials were not available for comment. 

According to the outsourcing arrangement between the two companies, Accenture will take the ownership of Dabur’s IT infrastructure and maintain it for the contract period. 

The contract binds Accenture to retain Dabur employees for at least one year at same salaries. Dabur will dedicate only one of its employee as a co-ordinator with Accenture. This would mean that the function of Chief Information Officer (CIO) will no longer exist in Dabur and the responsibility will be carried by Accenture representative. 

Dabur CIO Gopal Shukla has recently left the company and a company insider pointed out that the decision on this outsourcing deal was accelerated after his departure a few weeks back. 

Accenture is one of the leading software services and consulting firm in the US and considered to be a strong competitor of Indian companies in the US software services market. Though the company has established its office in India way back in 1987, it has ramped up its India development centers in Mumbai and Bangalore in last few years. 

The company plans to use its India facilities to deliver software services to its US clients so that it can match billing rates enjoyed by Indian companies. The win from Dabur also signals Accenture’s focus on Indian market. 

Dabur has been making heavy investments in developing knowledge and technology resources in last few years. The company has already implemented Enterprise Resource Planning (ERP) and Supply Chain Management (SCM) systems and plans to take it forward with an end-to-end networking goal along with e-procurement and vendor management systems. 
1.4 Objective of The Study:
Following are the objectives of this study:

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

· To understand the Distribution Channel, in order to ensure proper and balanced distribution of product.

· To understand the Inventory system of the company for chayawanprash.

· To forecast the sales value for year 2009 by using exponential smoothing method. 

· To implement new multi-item inventory system with consideration of all type of limitations.

Chapter 2

Literature Review

2.1 Introduction:

Supply chain management (SCM) is the term used to describe the management of the flow of materials, information, and funds across the entire supply chain, from suppliers to component producers to final assemblers to distribution (warehouses and retailers), and ultimately to the consumer. In fact, it often includes after-sales service and returns or recycling. Figure 2.1 is a schematic of a supply chain. In contrast to multi-echelon inventory management, which coordinates inventories at multiple locations, SCM typically involves coordination of information and materials among multiple firms.

Supply chain management has generated much interest in recent years for a number of reasons.

[image: image2.emf]
Fig 2.1 A Schematic of a Supply Chain

Many managers now realize that actions taken by one member of the chain can influence the profitability of all others in the chain. Firms are increasingly thinking in terms of competing as part of a supply chain against other supply chains, rather than as a single firm against other individual firms. Also, as firms successfully streamline their own operations, the next opportunity for improvement is through better coordination with their suppliers and customers. The costs of poor coordination can be extremely high. In the Italian pasta industry, consumer demand is quite steady throughout the year.

However, because of trade promotions, volume discounts, long lead times, full-truckload discounts, and end-of-quarter sales incentives the orders seen at the manufacturers are highly variable (Hammond (1994)). In fact, the variability increases in moving up the supply chain from consumer to grocery store to distribution center to central warehouse to factory, a phenomenon that is often called the bullwhip effect (see Figure 2.2 as an example). The bullwhip effect has been experienced by many students playing the “Beer Distribution Game.” (Sterman (1989); Sterman (1992); Chen & Samroengraja (2000); Jacobs (2000)) The costs of this variability are high -- inefficient use of production and warehouse resources, high transportation costs, and high inventory costs, to name a few. Acer America, Inc. sacrificed $20 million in profits by paying $10 million for air freight to keep up with surging demand, and then paying $10 million more later when that inventory became obsolete.
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Fig 2.2 An Illustration of the Bullwhip Effect
2.2 Supply Chain Basis:
At its heart, supply chain theory revolves around the activities of an interconnected set of customers and suppliers. Typically these activities involve the provision of a product or service to its final consumer. These activities (within the entity boundaries) are supported by the flow of money and information between the parties. 

However, there are some companies that share their data with supply chain partners. In general this data is shared between immediate tiers, consists of a small sub-set of data and is subject to strict control. Furthermore, in such instances, there tends to be a dominant party that dictates the resultant actions from that data use. Few documented cases of collaborative planning exist but Peck provides a detailed and enlightening account of such an initiative in the brewing industry. What is apparent from Peck’s article is the difficulties associated with agreeing what data to use, the meaning of that data (thereby becoming information) and what actions to take as a result of that information are substantial. Peck considers these difficulties in relation to a single manufacturer and a very small number of first tier suppliers.

The difficulties multiplies as the number of entities increase. The structure of the supply chain makes planning processes challenging. The requirements of each network party, for example, suppliers of long-lead time components, needs to be addressed. Access to demand data may be limited or the information it receives may be distorted and delayed (Berry et al., 1994). In addition, many electronic original equipment manufacturers (OEMs) belong to a network characterized by a high degree of dynamics (Harland et al., 2001) setting a higher requirement for planning quality. Difficulties in combining long planning cycles and the market requirements for speed and flexibility may end up in distorted demand and high inventories in the network. This is the purpose of this research: to study the connection between planning processes and the bullwhip effect in an electronics supply chain.

A common understanding of a supply chain is that it is a streamlined pipeline that transforms raw materials to finished goods, which are then delivered to the customer (Vollmann et al., 2000). Another definition emphasizes the dual aspects of the chain, demand and supply: a set of three or more entities (organizations or individuals) directly involved in the upstream and downstream flows of products, services finances and/or information from the source to the customer (Mentzer et al., 2001). However, as the structure of supply chains has become more complex, it is described as a network of companies and organizations, where one company has several suppliers, who in turn have several suppliers. Downstream linkages also are multiple, as one company has more than one customer, who serves several customers (Marien, 1998). Supply networks should be separated from supply chains since they involve lateral links, loops and two-way exchanges, and include a view of resource acquisition, development and management and transformation (Harland et al., 2001).

2.3 Basis of present Review:
It seems that integration, affect the dream of management gurus, has finally been sinking into the minds of western managers. Some would argue that managers have long been interested in integration, but the lack of information technology made it impossible to implement a more “systems-oriented” approach. Clearly industrial dynamics researchers dating back to the 1950’s (Forrester (1958); Forrester (1961)) have maintained that supply chains should be viewed as an integrated system. With the recent explosion of inexpensive information technology, it seems only natural that business would become more supply chain focused. However, while technology is clearly an enabler of integration, it alone can not explain the radical organizational changes in both individual firms and whole industries. Changes in both technology and management theory set the stage for integrated supply chain management. One reason for the change in management theory is the power shift from manufacturers to retailers. Wal-Mart, for instance, has forced many manufacturers to improve their management of inventories, and even to manage inventories of their products at Wal-Mart.

To help order the discussion, the supply chain management is divided into twelve areas. Johnson & Pyke (2000a) identified these twelve areas from their own experience teaching and researching supply chain management, from analysis of syllabi and research papers on supply chain, and from our discussions with managers. Each area represents a supply chain issue facing the firm. For any particular problem or issue, managers may apply analysis or decision support tools. For each of the twelve areas, they provide a brief description of the basic content and refer the reader to a few research papers that apply. They also mention likely Operations Research based tools that may aid analysis and decision support. Johnson & Pyke (2000a) do not provide an exhaustive review of the research literature, but rather provide a few references to help the reader get started in an area. For a more detailed review of recent research and teaching in supply chain management see Ganeshan, Jack, & Magazine (1999) and Johnson & Pyke (2000a) respectively.
The twelve categories we define are

· Location

· Transportation and Logistics

· Inventory and Forecasting

· Marketing and Channel Restructuring

· Sourcing and Supplier Management

· Information and Electronic Mediated Environments

· Product Design and New Product Introduction

· Service and After Sales Support

· Reverse Logistics and Green Issues

· Outsourcing and Strategic Alliances

· Metrics and Incentives

· Global issues.

Location pertains to both qualitative and quantitative aspects of facility location decisions. This includes models of facility location, geographic information systems (GIS), country differences, taxes and duties, transportation costs associated with certain locations, and government incentives (Hammond & Kelly (1990)). Exchange rate issues fall in this category, as do economies and diseconomies of scale and scope. Decisions at this level set the physical structure of the supply chain and therefore establish constraints for more tactical decisions.

Binary integer programming models play a role here, as do simple spreadsheet models and qualitative analyses. There are many advanced texts specially dedicated to the modelling aspects of location (Drezner (1996)) and most books on logistics also cover the subject. Simchi-Levi et al. (1998) present a substantial treatment of GIS while Dornier et al. (1998) dedicate a chapter to issues of taxes, duties, exchange rates, and other global location issues (Brush, Maritan, & Karnani (1999)). Ballou & Masters (1999) examine several software products that provide optimization tools for solving industrial location problems.

The transportation and logistics category encompasses all issues related to the flow of goods through the supply chain, including transportation, warehousing, and material handling. This category includes many of the current trends in transportation management including vehicle routing (Bodin (1990), Gendreau, Laport, & Seguin (1996), and Anily & Bramel (1999)), dynamic fleet management with global positioning systems, and merge-in-transit. Also included are topics in warehousing and distribution such as cross docking (Kopczak, Lee, & Whang (1995)) and materials handling technologies for sorting, storing, and retrieving products (Johnson & Brandeau (1999) and Johnson (1998b)). 

Because of globalization and the spread of outsourced logistics, this category has received much attention in recent years. However, we will define a separate category to examine issues specifically related to outsourcing and logistics alliances. Both deterministic (such as linear programming and the traveling salesman problem) and stochastic optimization models (stochastic routing and transportation models with queueing) often are used here, as are spreadsheet models and qualitative analysis. Recent management literature has examined the changes within the logistics functions of many firms as the result of functional integration (Greis & Kasarda (1997)) and the role of logistics in gaining competitive advantage (Fuller, O'Conor, & Rawlinson (1993)).

Inventory and forecasting includes traditional inventory and forecasting models. Inventory costs are some of the easiest to identify and reduce when attacking supply chain problems. Simple stochastic inventory models can identify the potential cost savings from, for example, sharing information with supply chain partners (Lee & Nahmias (1993)), but more complex models are required to coordinate multiple locations. A few years ago, multi-echelon inventory theory captured most of the research in this area that would apply to supply chains. However, in nearly every case, multi-echelon inventory models assume a single decision-maker. Supply chains, unfortunately, confront the problem of multiple firms, each with its own decision maker and objectives. Of course there are many full texts on the subject such as Silver et al. (1998) and Graves, Rinnooy Kan, & Zipkin (1993)). Useful managerial articles focusing on inventory and forecasting include Davis (1993) and Fisher, Hammond, Obermeyer, & Raman (1994).

Clark & Scarf (1960) perform one of the earliest studies in serial systems with probabilistic demand. They introduce the concept of an imputed penalty cost, wherein a shortage at a higher echelon generates an additional cost. This cost enables us to decompose the multiechelon system into a series of stages so that, assuming centralized control and the availability of global information, the ordering policies can be optimized. Lee & Whang (1999a) and Chen (1996) both propose performance measurement schemes for individual managers that allow for decentralized control (so that each manager makes decisions independently), and in certain instances, local information only. The result is a solution that achieves the same optimal solution as if we assumed centralized control and global information.

Marketing and channel restructuring includes fundamental thinking on supply chain structure (Fisher (1997)) and covers the interface with marketing that emerges from having to deal with downstream customers (Narus & Anderson (1996)). While the inventory category addresses the quantitative side of these relationships, this category covers relationship management, negotiations, and even the legal dimension. Most importantly, it examines the role of channel management (Anderson, Day, & Rangan (1997)) and supply chain structure in light of the well-studied phenomena of the bullwhip effect that was noted in the introduction.

2.4 Definition:


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 Technique Used:


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. 
 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.
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.

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.

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.

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.

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.

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.

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.
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.

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.

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.
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.

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.

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.

2.6  Papers based on Practical Application:

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[1997] 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.

2.7 Network Design Methods:
As the very name suggests, these methods determine the location of production, stocking, and sourcing facilities, and paths the product(s) take through them. Such methods tend to be large scale, and used generally at the inception of the supply chain. The earliest work in this area, although the term "supply chain" was not in vogue, was by Geoffrion and Graves [1974]. They introduce a multi-commodity logistics network design model for optimizing annualized finished product flows from plants to the DC's to the final customers. Geoffrion and Powers [1993] later give a review of the evolution of distribution strategies over the past twenty years, describing how the descendants of the above model can accommodate more echelons and cross commodity detail. 

Breitman and Lucas [1987] attempt to provide a framework for a comprehensive model of a production-distribution system, "PLANETS", that is used to decide what products to produce, where and how to produce it, which markets to pursue and what resources to use. Parts of this ambitious project were successfully implemented at General Motors. 

Cohen and Lee [1985] develop a conceptual framework for manufacturing strategy analysis, where they describe a series of stochastic sub- models, that considers annualized product flows from raw material vendors via intermediate plants and distribution echelons to the final customers. They use heuristic methods to link and optimize these sub- models. They later give an integrated and readable exposition of their models and methods in Cohen and Lee [1988]. 

Cohen and Lee [1989] present a normative model for resource deployment in a global manufacturing and distribution network. Global after-tax profit (profit-local taxes) is maximized through the design of facility network and control of material flows within the network. The cost structure consists of variable and fixed costs for material procurement, production, distribution and transportation. They validate the model by applying it to analyze the global manufacturing strategies of a personal computer manufacturer. 

Finally, Arntzen, Brown, Harrison, and Trafton [1995] provide the most comprehensive deterministic model for supply chain management. The objective function minimizes a combination of cost and time elements. Examples of cost elements include purchasing, manufacturing, pipeline inventory, transportation costs between various sites, duties, and taxes. Time elements include manufacturing lead times and transit times. Unique to this model was the explicit consideration of duty and their recovery as the product flowed through different countries. Implementation of this model at the Digital Equipment Corporation has produced spectacular results --- savings in the order of $100 million dollars. 

Clearly, these network-design based methods add value to the firm in that they lay down the manufacturing and distribution strategies far into the future. It is imperative that firms at one time or another make such integrated decisions, encompassing production, location, inventory, and transportation, and such models are therefore indispensable. Although the above review shows considerable potential for these models as strategic determinants in the future, they are not without their shortcomings. Their very nature forces these problems to be of a very large scale. They are often difficult to solve to optimality. Furthermore, most of the models in this category are largely deterministic and static in nature. Additionally, those that consider stochastic elements are very restrictive in nature. In sum, there does not seem to yet be a comprehensive model that is representative of the true nature of material flows in the supply chain. 

Chapter 3

INTRODUCTION

3.1 COMPANY PROFILE:

Dabur India Limited is the fourth largest Company in India in the area of Health Care, Personal Care and Food Products. It is most famous for Dabur Chyawanprash and Hajmola.

Dabur had a turnover of approximately Rs. 19 billion (approx. US$ 420 million) during the fiscal year 2007-2008, with brands like Dabur Amla, Dabur Chyawanprash, Vatika, Hajmola & Real. The company's growth rate rose from 10% to 40%. The expected growth rate for two years was two-fold. Dabur operates in more than 5 countries and distributes its products worldwide. The company was founded by Dr. S. K. Burman in 1884 as a small pharmacy in Calcutta (now Kolkata), West Bengal, India, and is now led by his great-grandson V.C. Burman. The company headquarter in Ghaziabad, Uttar Pradesh, India, near the Indian capital of New Delhi, where it is registered. Dabur's manufacturing operations are in India, Africa and the United Arab Emirates. 

The company, through Dabur Pharma Ltd. does toxicology tests and markets ayurvedic medicines in a scientific manner. They have researched new medicines which will find use in O.T. all over the country therein opening a new market.

Dabur Foods, a subsidiary of Dabur India is expecting to grow at 25%. Its brands of juices, namely, Real and Active, together make it the market leader in the Fruit Juice Category.

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 distributors 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.

Dabur India Limited has marked its presence with some very significant achievements and today commands a market leadership status. Our story of success is based on dedication to nature, corporate and process hygiene, dynamic leadership and commitment to our partners and stakeholders. The results of dabur policies and initiatives speak for themselves.

· Leading consumer goods company in India with a turnover of Rs.2233.72 Crore (FY07) 

· 2 major strategic business units (SBU) - Consumer Care Division (CCD) and Consumer Health Division (CHD)

· 3 Subsidiary Group companies - Dabur Foods, Dabur Nepal and Dabur International and 3 step down subsidiaries of Dabur International - Asian Consumer Care in Bangladesh, African Consumer Care in Nigeria and Dabur Egypt.

· 13 ultra-modern manufacturing units spread around the globe

· Products marketed in over 50 countries
· Wide and deep market penetration with 47 C&F agents, more than 5000 distributors and over 1.5 million retail outlets all over India.

Table 3.1:  Segment Wise Competitor list:

	Category
	Dabur’s Share
	Main Competitors

	Fruit Juice
	58% Real and Active
	Tropicanna

	Fruit Drinks (coolers)
	1% Coolers
	Frooti And Maaza

	Hair oil Coconut base
	6.4% Vatika
	HLL

	Shampoo Vatika
	7.1%
	HLL and P&G

	Hair care (overall)
	27%
	HLL, P&G and Himalaya

	Chyawanprash
	63%
	Himani, Zhandu and Himalaya

	Honey
	40%
	Himani, Hamdard and local Players

	Digestives
	37%
	Paras and local players


3.1.1 CCD, dealing with FMCG Products relating to Personal Care and Health Care

· Leading brands - 

· Dabur - The Health Care Brand.

· Vatika-Personal Care Brand.

· Anmol- Value for Money Brand.

· Hajmola- Tasty Digestive Brand. 

· and Dabur Amla, Chyawanprash and Lal Dant Manjan with Rs.100 crore turnover each.

· Vatika Hair Oil & Shampoo the high growth brand.

· Strategic positioning of Honey as food product, leading to market leadership (over 40&percnt;) in branded honey market. 

· Dabur Chyawanprash the largest selling Ayurvedic medicine with over 65% percent; market share.

· Leader in herbal digestives with 90&percnt; market share.

· Hajmola tablets in command with 75&percnt; market share of digestive tablets category.

· Dabur Lal Tail tops baby massage oil market with 35&percnt; of total share.

Table 3.2 : Product Portfolio-CCD, 2008
	Category
	Products

	Hair Care
	Amla Hair Oil, Amla Lite Hair Oil, Anmol Sarson Amla, Vatika Hair Oil, Vatika Anti Dandruff Shampoo, Vatika Henna Conditioning Shampoo, Anmol Natural Shine Shampoo, Anmol Silky Black Shampoo

	Oral Care
	Dabur Lal Dant Manjan, Dabur Red Toothpaste, Dabur Red Gel, Babool Toothpaste, Meswak Toothpaste, Promise Toothpaste, Binaca Toothbrush

	Health Supplements
	Dabur Chyawanprash, Dabur Chyawanshakti, Dabur Honey, Dabur Glucose

	Digestives and Confectionary
	Dabur Hajmola tablets, Hajmola Candy, Hajmola Candy Fun 2, Hajmola Yumstick, Hajmola Mast Masala, Anardana, Dabur Hingoli, Pudin Hara Pearls, Pudin Hara Liquid, Pudin Hara G

	Skin Care and Baby Care
	Dabur Lal Tail, Dabur Baby Olive Oil, Dabur Janma Ghunti, Gulabari, Vatika Fairness Face Pack, Vatika Honey and Saffron Soap

	Home Care
	Odonil, Odomos, Sanifresh, Odopic


3.1.2 CHD (Consumer Health Division), dealing with classical Ayurvedic medicines
Has more than 250 products sold through prescriptions as well as over the counter

· Major categories in traditional formulations include:
- Asav Arishtas
- Ras Rasayanas
- Churnas
- Medicated Oils

· Proprietary Ayurvedic medicines developed by Dabur include:
- Nature Care Isabgol
- Madhuvaani
- Trifgol

· Division also works for promotion of Ayurveda through organised community of traditional practitioners and developing fresh batches of students 

Dabur's mission of popularising a natural lifestyle transcends national boundaries. Today there is global awareness of alternative medicine, nature-based and holistic lifestyles and an interest in herbal products. Dabur has been in the forefront of popularising this alternative way of life, marketing its products in more than 50 countries all over the world. 

3.1.3 Dabur  Products World Wide
Dabur  have spread their selves wide and deep to be in close touch with their overseas consumers. 

· Offices and representatives in Europe, America and Africa ;

· A special herbal health care and personal care range successfully selling in markets of the Middle East, Far East and several European countries.

· Inroads into European and American markets that have good potential due to resurgence of the back-to-nature movement.

· Export of Active Pharmaceutical Ingredients (APIs), manufactured under strict international quality benchmarks, to Europe, Latin America, Africa, and other Asian countries. 

· Export of food and textile grade natural gums, extracted from traditional plant sources. 

3.1.4 Partnerships and Production
· Strategic partnerships with leading multinational food and health care companies to introduce innovations in products and services. 

· Manufacturing facilities spread across 3 overseas locations to optimise production by utilising local resources and the most modern technology available.
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Fig 3.1: Snapshot of Top line Growth Since 1980

3.2 Product Profile: Dabur Chyawanprash:
3.2.1 History Of Chyawanprash
According to Mahabharata Chyawan was one of the eight son of Bhrigu and Puloma, he was physically weak due to his premature birth and he has enjoyed the status of being the only divine son of Puloma. Maharashi Chyawan married King Sharyati’s daughter Sukanya at an old age. Sometime after the marriage, the twins Ashvini Kumaras came to the hermitage of saint Chyawan and offered him a medicine after the use of which the saint regained his youth. That drug was named as ‘Chyawanprash’ after the name of Chyawan; thus it is a divine preparation. 

Times have changed and Chyawanprash is now more easily accessible than ever. Dabur Chyawanprash strictly follows the recipe that was laid down centuries ago and its magical properties still remain the same.

3.2.2 Chyawan Principles
A. Holistic Healthcare 

The principle of Dabur Chyawanprash
Ayurveda looks beyond individual symptoms into the total human system…the sharir (body), manas (mind) and atma (soul).

	


        Ayurveda recognizes three basic forces or elements that control that control all physical and mental processed. Vita controls moments within the body. Pitta controls digestion and all biochemical processes. Kapha controls the tissue fluids, cell growth and firmness of the body. Imbalance of three forces causes illness. Ayurveda prevents imbalance or restores balance.  

Ayurveda sees the totality of a human being as a dynamic balance of myriad related, often contradictory, elements in motion. Looks for clues not only in the body, but in behaviour patterns, moods and thoughts. It seeks to allay symptoms by correcting the total balance, not attacking individual symptoms.
         True. Ayurveda cannot compete with modern science in many emergencies. But in an environment of over-drugging, chronic and degenerative ailments, new viruses and super bugs outstripping new cures. Ayurveda does promise real long-term benefits. Sometimes as substitutes, sometimes as effective support therapy and preventives, at a negligible social cost.

3.2.3 ChyawanWise
A. How Chyawanprash Works ? 

Dust, pollution, stress, competition takes a lot out of life every day. No doubt modern science has contributed a lot in bettering the quality of life but sadly not without side effects, drug induced toxicity, reaction, allergies resulting in weakened immunity system. With each passing day, life seems to become even more stressful than the day before. So as we juggle amidst our varied responsibilities, we aren't able to keep up our inner strength. And thus, we tend to become vulnerable and over-stressed. Knowing this, we must ensure that we're always in control of our lives. And for that, nature has blessed us with the Ayurveda. That power, which builds our inner strength that'll keep us ready, ever-ready for life.
B. Youthfulness
Is there a person who does not want to retain youthfulness? We don’t know any. Youthfulness is not a yonder possibility; it can very well be sustained by a simple effort of taking the prescribed daily dose of Dabur Chyawanprash. It also helps in improving memory attention and concentration. The research done by I.M.S., BHU, Varanasi proves it. 
C. Stamina
Stamina, the power within that differentiates between achieving and  losing. One might overlook, but the fact remains that to meet everyday  challenges of modern day life head on, one needs to have enough  stamina to succeed. And the daily dose of Dabur Chyawanprash  provides you with it.
D. Immunity
Simply put, immunity is body’s most reliable defense against diseases and it can be made stronger. Dabur Chyawanprash has ingredients that help strengthen the immune system.

3.2.4 Chyawan Seasons
A. Round The Year Protection 

Dabur Chyawanprash - the immunity-builder, does something unique. It strengthens the body's own defense mechanism. Thereby building up resistance and giving your body the inner strength to fight and win its own battles against stress and infections. It gives physical, emotional and spiritual balance which gives you the confidence to take life head-on.


Bad health knows no season; it can strike you anytime of the year, be it summer, winter spring or autumn. Dabur Chyawanprash strengthens your immunity system and protects you all year long. There prevail many apprehensions and myths about its usage, one of which is regarding its usage during non-winter months. Study shows that the effects of Chyawanprash on the general health status remain positive throughout the year.
3.2.5 Chyawan Family
A. Good for Every Age Group
For the growing kids: In today's competitive environment, your children are under high pressure to excel. Dabur Chyawanprash enriched with herbs like Bala not only gives immunity for physical fitness, but also keeps them mentally fit.

For the competitive youth: Modern life keeps you extremely busy. Challenges demand you to be active and efficient. Dabur Chyawanprash with Kesar and Varahikand keeps you active and rejuvenated at all times.

For ever-busy housewives: Being the 'homemaker', you have to be fit in order to shoulder all responsibilities. Dabur Chyawanprash with the goodness of Amla and Haritaki helps you to stay in control.

For the aged: Old age weakens you physically and mentally. Dabur Chyawanprash with Amla, Guduchi and Punarnava provides natural anti-oxidants that strengthen your immune system while keeping you mentally agil.
3.2.6 Chyawan Ingredients

A. Magic Ingredients 
a) Amla :- Amla Fruit is rich in Vitamin C and Pectin. Tannins present in it retard the oxidation of Vitamin C. It is well known fact that pectin decreases Serum Cholesterol in human beings. It inhibits Platelets aggregation and lowers cholesterol levels. It is a tonic, has a haematinic and lipalytic function useful in Scurvy and Jaundice, prevents Indigestion and controls acidity as well as it’s a natural source of anti-ageing. It is one of the supplements used in hyperacidity and Liver disorders. It stops premature graying or hair-loss encourages nail and hair growth, improves eye-sight, cleanses the mouth, and nourishes the teeth, bones. Cleanses the intestine and regulates blood sugar.
b) Ashwagandha :- It modulates body functionality so as to control stress and regulate immunity.

c) Pippali :- It helps in cough and other respiratory problems and also strengthens lungs functions.

d) Kesar :- It energises the body and also makes the skin look radiant.

e) Guduchi :- It makes us strongers both physically and mentally. It also has astringent properties which rejuvenates our immune system.

f) Karkatsringi :- It beneficial for recurrent cough and cold.

g) Satavari :- It’s helps to promote general health and increases stamina. It improves itelligence and it very useful in improving eyesight.

h) Bala/ Vidarikand :- It helps to fight general weakness and gives strength and stamina.
3.2.7 Chyawan Immunity
A. Dabur Chyawanprash for stronger immunity 

Immunity is that that mechanism by which your body is protected from invasion of external bodies, through its own physiological or artificial means. The immune system is the collection of organs and tissues involved in the adaptive defense of a body against foreign biological material. 

It may be broken down into the adaptive immune system, composed of four lymphoid organs (thymus, lymph nodes, and spleen and sub mucosal lymphoid nodules) and the group motile cells that are involved in the body's defense against foreign bodies. The term may also be used to refer to the totality of a body's defense systems, encompassing both the adaptive immune system.

3.2.8 Chyawan Proven
A. Modern Science Proof 

1. A group of 30 pulmonary tuberculosis patients were treated to Chyawanprash along with standard anti-tuberculosis treatment. Their rate of recovery matched an identical group who were treated to branded cortico-steroids and multi-vitamins, without any of the latter’s toxic effects. Based on ‘Clinical study of Chyawanprash as an adjunct in the treatment of pulmonary tuberculosis’. By JK Ojha, MN Khanna, HS Bajpai, PV Sharma and TN Sharma. Banaras Hindu University, 1976. 
2. A group of patients suffering from head and neck cancer receiving radiotherapy were treated to Dabur Chyawanprash along with haematinics. Compared to another group receiving haematinics and vitamins, their skin reactions were the least and moderate reactions were found to be low. Based on ‘Effect of an Ayurvedic medicine (Chyawanprash) on early reactions during radiotherapy of head and neck cancer’. By GN Agarwal. King George’s Medical College, Lucknow. Data on DRF files.
3. Nine healthy volunteers aged between 60 and 70 years were treated to Chyawanprash every morning and evening. They were tested before, after and between monthly intervals. Across the group, increases in hemoglobin, weight, breath-holding time, lung capacity, improvement in protein and nitrogen metabolism, reduced ESR, pulse and respiratory rates were noted. Based on ‘Psycological, endocrine and metabolic studies on the effect of rasayana therapy in aged persons’. By MD Verma, RH Singh, KN Udapa. Banaras Hindu University, 1972.
4. In a study both the experiments and techniques were kept in dark about the identity of drugs to access the adaptogenic properties of normal and depressive patients. Divided into two groups they were treated to Dabur Chyawanprash or placebo. Those on

5. Chyawanprash showed a higher reduction in complaints and allevitation of depressive symptoms. Based on ‘Double Blind Controlled Clinical Trail of Chyawanprash and Ashwagadha (W Somnifera): A Pilot Study’. By RH Singh and PB Behre. Banaras Hindu University, 1991. 
6. A group of smokers suffering from various afflictions ranging from cough, phlegm, breathlessness on exertion were treated to Dabur Chyawanprash at regular intervals for three months. 80% of them showed significant improvement in quality of life, a general sense of well-being, better digestion and bowel moment.  Based on the report on clinical trial of DRF 2200196. By Prof. OP Jaggi.
3.2.9 Research
Dabur's main asset is its knowledge base and the backup of research initiatives through modern science. Dabur deals mainly with traditional Ayurvedic products; we take care to conduct rigorous trials and authentication of processes so that our consumers get the best. 
Dabur Research Foundation (DRF), set up in 1979 as an independent research organisation, spearheads the R&D activity of the Company. DRF is well equipped with the most modern research facilities and more than 125 highly qualified scientists from diverse fields like Ayurvedic doctors, chemists and phytochemists, botanists, agronomists, clinical pharmacologists, microbiologists, food technologists, bio-technologists, oil technologists, oncologists, and so on. We have been involved in developing products for consumer applications as well as highly specialised areas of genomics, proteomics and bio-informatics. Through the ceaseless quest of our scientists in frontier areas, Dabur has been able to mark a presence even in critical aspects of health care like cancer therapy. general health status remain positive throughout the year.
3.2.10 Dabur Chyawanprash - The Health Giver
· Derived from 2500 year old Ayurvedic formula

· Totally chemical-free, natural and safe

· Powerful combination of herbs and plant extracts in a base of Amla fruit pulp.

· Refined by Dabur to provide traditional goodness with best quality

· Reinforces the immune system & helps fight disease

· Trusted health provider of a majority of Indian households
3.2.11Contains : 
Vishwast
Amla, Ashwagandha, Hareetaki, Dashmul, Ghrit and several other herbs and herbal extracts. 

Special
Vishwast fortified with additional health beneficial herbs like  Keshar, Akarkara etc.

3.2.12 Available in: 
Special
1 kg (Rs. 195.00)

500 gms (Rs.110.00)

250 gms (Rs. 62.00)
100 gms (Rs. 28.00)

Market Share:
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Fig 3.2 Chyawanprash market share in percentage

Table 3.3:  Types of stock keeping units (SKU):

	S.No.
	Name of the SKU
	Pack Size
	Prizes

	1
	Chayawan Junior
	100gm
	Rs. 22

	2
	Chayawan Junior(sachet)
	90 gm
	Rs.20

	3
	Chayawan Junior(cart)
	500 gm
	Rs.121

	4
	Chyawan Junior(bottle)
	500 gm
	Rs.128

	6
	Chayawanprakash
	100 gm
	Rs.30

	7
	Chayawanprakash
	500 gm
	Rs.125

	8
	Chayawanprakash(avleha)
	250 gm
	-

	9
	Chayawanprakash(avleha)
	500 gm
	Rs.125

	10
	ChayawanShakti
	100 gm
	Rs. 26

	11
	ChayawanShakti
	500 gm
	Rs.130

	12
	ChayawanShakti(cp pack)
	500 gm
	-

	13
	Chayawanprash (normal)
	100gm
	Rs.28

	13
	Chayawanprash (normal)
	250 gm
	Rs.62

	14
	Chaywanprash (normal)
	500 gm
	Rs.110

	15
	Chaywanprash (normal)
	1000 gm
	Rs.195


Chapter 4

Inventory Policy for the Product

4.1 Introduction:

Inventory is a list for goods and materials, or those goods and materials themselves, held available in stock by a business. It is also used for a list of the contents of a household and for a list for testamentary purposes of the possessions of someone who has died. In accounting inventory is considered an asset.

4.1.1 The reasons for keeping stock

There are three basic reasons for keeping an inventory:

1. Time - The time lags present in the supply chain, from supplier to user at every stage, requires that you maintain certain amount of inventory to use in this "lead time"

2. Uncertainty - Inventories are maintained as buffers to meet uncertainties in demand, supply and movements of goods.

3. Economies of scale - Ideal condition of "one unit at a time at a place where user needs it, when he needs it" principle tends to incur lots of costs in terms of logistics. So bulk buying, movement and storing brings in economies of scale, thus inventory.

All these stock reasons can apply to any owner or product stage.

· Buffer stock is held in individual workstations against the possibility that the upstream workstation may be a little delayed in long setup or change-over time. This stock is then used while that change-over is happening. 

These classifications apply along the whole Supply chain not just within a facility or plant.

Where these stocks contain the same or similar items it is often the work practice to hold all these stocks mixed together before or after the sub-process to which they relate. This 'reduces' costs. Because they are mixed-up together there is no visual reminder to operators of the adjacent sub-processes or line management of the stock which is due to a particular cause and should be a particular individual's responsibility with inevitable consequences. Some plants have centralized stock holding across sub-processes which makes the situation even more acute.

4.1.2 Special terms used in dealing with inventory

· Stock Keeping Unit (SKU) is a unique combination of all the components that are assembled into the purchasable item. Therefore any change in the packaging or product is a new SKU. This level of detailed specification assists in managing inventory.

· Stock out means running out of the inventory of an SKU.[1]
· "New old stock" (sometimes abbreviated NOS) is a term used in business to refer to merchandise being offered for sale which was manufactured long ago but that has never been used. Such merchandise may not be produced any more, and the new old stock may represent the only market source of a particular item at the present time.

4.1.3 Typology

1. Buffer/safety stock

2. Cycle stock (Used in batch processes, it is the available inventory excluding buffer stock)

3. De-coupling (Buffer stock that is held by both the supplier and the user)

4. Anticipation stock (building up extra stock for periods of increased demand - e.g. ice cream for summer)

5. Pipeline stock (goods still in transit or in the process of distribution - have left the factory but not arrived at the customer yet)

4.1.4 Inventory examples

While accountants often discuss inventory in terms of goods for sale, organizations - manufacturers, service-providers and not-for-profits also have inventories (fixtures, furniture, supplies) that they do not intend to sell. Manufacturers', distributors', and wholesalers' inventory tends to cluster in warehouses. Retailers' inventory may exist in a warehouse or in a shop or store accessible to customers. Inventories not intended for sale to customers or to clients may be held in any premises an organization uses. Stock ties up cash and if uncontrolled it will be impossible to know the actual level of stocks and therefore impossible to control them.

Whilst the reasons for holding stock are covered earlier, most manufacturing organizations usually divide their "goods for sale" inventory into:

· Raw materials - materials and components scheduled for use in making a product.

· Work in process, WIP - materials and components that have begun their transformation to finished goods.

· Finished goods - goods ready for sale to customers.

· Goods for resale - returned goods that are salable.

· Spare parts

4.1.5 Logistics or distribution

The logistics chain includes the owners (wholesalers and retailers), manufacturers' agents, and transportation channels that an item passes through between initial manufacture and final purchase by a consumer. At each stage, goods belong (as assets) to the seller until the buyer accepts them. Distribution includes four components:

1. Manufacturers' agents: Distributors who hold and transport a consignment of finished goods for manufacturers without ever owning it. Accountants refer to manufacturers' agents' inventory as "material" in order to differentiate it from goods for sale.

2. Transportation: The movement of goods between owners, or between locations of a given owner. The seller owns goods in transit until the buyer accepts them. Sellers or buyers may transport goods but most transportation providers act as the agent of the owner of the goods.

3. Wholesaling: Distributors who buy goods from manufacturers and other suppliers (farmers, fishermen, etc.) for re-sale work in the wholesale industry. A wholesaler's inventory consists of all the products in its warehouse that it has purchased from manufacturers or other suppliers. A produce-wholesaler (or distributor) may buy from distributors in other parts of the world or from local farmers. Food distributors wish to sell their inventory to grocery stores, other distributors, or possibly to consumers.

4. Retailing: A retailer's inventory of goods for sale consists of all the products on its shelves that it has purchased from manufacturers or wholesalers. The store attempts to sell its inventory (soup, bolts, sweaters, or other goods) to consumers.

4.2 Distribution of product:

Distribution of chayawanprash in all over india through a proper channel. This includes number of central warehouses , zonal warehouses, district warehouses and distributors. Dabur having one or two warehouses centrally in each state.These warehouses are also called CFA(carry forward agents). The states are divided into four zones. 
1. North zone

· Sahibabad (Central warehouses)
· Delhi

· Chandigarh

· Jaipur

· Zirakhpur

· Ambala

· Kanpur

· Parwanoo

· Jammu

· Deheradun

· Ghaziabad

· Lucknow

· Bhankarpur

· Dist. S.A.S Nagar,Mohali

2. East zone

· Kolkata (Central warehouses)
· Guwahati

· Patna

· Cuttack

· Varanasi

· Bhubaneswar

· Ranchi

3. West zone

· Ahmadabad

· Mumbai

· Raipur

· Indore

4. South zone

· Hyderabad

· Bangalore

· Chennai

· Cochin

· Nagpur

· Ernakulum

4.3 Present distribution System:


4.4 Proposed distribution System:
4.5 Forecasting:
Early business forecasting was more of an intuitive initiative, but the 1950s brought formal approaches that advocates claimed improved an organization's effectiveness. Forecasting anticipates possible difficulties within a business plan and facilitates the development of contingency plans before an incident occurs. The basic premise of corporate forecasting involves predicting possible future events; strong strategic plans develop a business for ultimate growth.

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.

4.6 Today’s Forecasting System for Chayawanprash:

Presently the organization using a Qualitative approach for forecasting. The reason behind this approach is that in today market customer is looking for high quality and minimum cost product and also the competition is high between the companies. All the branch managers project the future need based on the past sales trend and intuitive judgment. The judgments are primarily based on the impact of product in market, for this we taking  surveys direct to customers through proper channel. 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: Today’s Forecasting System followed by the Company

4.7 Forecast sales quantity for FY09:
Based on historical data the sales forecast can be easily calculated month wise  for the year of 2009, for this purpose here some data related to Chayawan Junior, Chayawanprakash, ChayawanShakti, Chayawanprash (normal) are available in tabular form for 100gm and 500gm.
Table 4.1: Sales Quantity for 100 gm. pack for year 2007

	Month
	Chayawan Junior
	Chayawanprakash
	ChayawanShakti
	Chayawanprash (normal)
	Total

	Jan' 07
	2500
	1200
	1000
	3500
	8200

	Feb' 07
	2000
	1500
	1100
	3000
	7600

	Mar'07
	1800
	1000
	900
	2500
	6200

	April'07
	900
	900
	500
	2000
	4300

	May'07
	800
	700
	400
	1500
	3400

	June'07
	700
	500
	400
	1100
	2700

	July'07
	1500
	1000
	900
	2000
	5400

	Aug'07
	1100
	1200
	1000
	2100
	5400

	Sept'07
	1200
	2000
	1200
	1900
	6300

	Oct'07
	2000
	1500
	1300
	2100
	6900

	Nov'07
	1900
	1800
	1000
	2500
	7200

	Dec'07
	1600
	2000
	1500
	3000
	8100


Table 4.2: Sales Quantity for 500 gm. pack for year 2007 
	Month
	Chayawan Junior
	Chayawanprakash
	ChayawanShakti
	Chayawanprash (normal)
	Total

	Jan' 07
	1100
	3000
	1200
	3500
	8800

	Feb' 07
	1000
	2500
	1300
	3000
	7800

	Mar'07
	1300
	2500
	1200
	2500
	7500

	April'07
	800
	1900
	1000
	2000
	5700

	May'07
	600
	1500
	900
	1600
	4600

	June'07
	500
	1000
	900
	1500
	3900

	July'07
	900
	1500
	1000
	1700
	5100

	Aug'07
	1100
	1800
	1100
	2000
	6000

	Sept'07
	1200
	1900
	1200
	2500
	6800

	Oct'07
	1500
	2000
	1400
	2700
	7600

	Nov'07
	1500
	2500
	1200
	3000
	8200

	Dec'07
	1400
	3000
	1600
	3500
	9500


Table 4.3: Sales Quantity for 100 gm. pack for year 2008

	Month
	Chayawan Junior
	Chayawanprakash
	ChayawanShakti
	Chayawanprash (normal)
	Total

	Jan' 08
	2310
	1350
	1100
	3300
	8060

	Feb' 08
	2100
	1700
	1000
	2800
	7600

	Mar'08
	2100
	1100
	1200
	2650
	7050

	April'08
	950
	1050
	700
	2100
	4800

	May'08
	1000
	500
	700
	1800
	4000

	June'08
	900
	700
	500
	1350
	3450

	July'08
	1850
	700
	1000
	2350
	5900

	Aug'08
	1310
	1150
	800
	2300
	5560

	Sept'08
	1200
	2100
	1500
	2300
	7100

	Oct'08
	2200
	1800
	1500
	2000
	7500

	Nov'08
	1700
	2100
	900
	2800
	7500

	Dec'08
	1800
	2100
	1320
	3100
	8320


Table 4.4: Sales Quantity for 500 gm. pack for year 2008 

	Month
	Chayawan Junior
	Chayawanprakash
	ChayawanShakti
	Chayawanprash (normal)
	Total

	Jan' 08
	1300
	3500
	1500
	3000
	9300

	Feb' 08
	1100
	2300
	1250
	2800
	7450

	Mar'08
	1200
	2350
	1300
	2800
	7650

	April'08
	1000
	2100
	900
	1800
	5800

	May'08
	800
	1700
	1100
	1100
	4700

	June'08
	700
	1150
	1100
	1530
	4480

	July'08
	1100
	1375
	700
	1800
	4975

	Aug'08
	1250
	2100
	1300
	1800
	6450

	Sept'08
	900
	2200
	1075
	1500
	5675

	Oct'08
	1700
	1900
	1800
	2800
	8200

	Nov'08
	1700
	2300
	1500
	2800
	8300

	Dec'08
	1800
	3200
	2000
	3300
	10300


4.8 By using NCSS software Computing the forecast value:
Table  4.5 Forecasted data for (100gm of product) the year 2009 month wise with consideration of year 2007-08 data 

	Month
	Chayawan Junior
	Chayawanprakash
	ChayawanShakti
	Chayawanprash (normal)
	Total

	Jan' 09
	2454
	1380
	1224
	3426
	8484

	Feb' 09
	2222
	1735
	1126
	2923
	8006

	Mar'09
	2198
	1123
	1333
	2774
	7428

	April'09
	991
	1068
	769
	2204
	5032

	May'09
	1028
	519
	750
	1888
	4185

	June'09
	911
	708
	534
	1412
	3565

	July'09
	1851
	728
	1066
	2454
	6099

	Aug'09
	1299
	1186
	867
	2400
	5752

	Sept'09
	1195
	2161
	1603
	2391
	7350

	Oct'09
	2184
	1841
	1599
	2083
	7707

	Nov'09
	1708
	2148
	971
	2912
	7739

	Dec'09
	1800
	2155
	1438
	3224
	8617
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Fig 4.2: Forecast plot for Chyawanprash Junior Vs Time
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Fig. 4.3: Residual plot of Chyawanprash Junior Vs time
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              Fig 4.4: Forecast plot for Chyawanprakash Vs Time
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Fig. 4.5: Residual plot of Chyawanprakash Vs time
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Fig 4.6: Forecast plot for Chyawan Shakti Vs Time
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Fig. 4.7: Residual plot of Chyawan Shakti Vs time
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Fig 4.8: Forecast plot for Chyawanprash Normal Vs Time
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 Fig. 4.9: Residual plot of Chyawanprash Normal Vs time
Table  4.6 Forecasted data for (500gm of product) the year 2009 month wise with consideration of year 2007-08 data 

	Month
	Chayawan Junior
	Chayawanprakash
	ChayawanShakti
	Chayawanprash (normal)
	Total

	Jan' 09
	1462
	3567
	1542
	2666
	9237

	Feb' 09
	1246
	2351
	1354
	2446
	7397

	Mar'09
	1391
	2408
	1383
	2378
	7560

	April'09
	1131
	2151
	1000
	1547
	5829

	May'09
	894
	1739
	1153
	967
	4753

	June'09
	771
	1174
	1151
	1290
	4386

	July'09
	1216
	1407
	826
	1504
	4953

	Aug'09
	1385
	2143
	1390
	1520
	6438

	Sept'09
	1047
	2240
	1224
	1320
	5831

	Oct'09
	1922
	1936
	1911
	2339
	8108

	Nov'09
	1924
	2348
	1602
	2363
	8237

	Dec'09
	2009
	3265
	2123
	2779
	10176
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Fig 4.10: Forecast plot for Chyawanprash Junior Vs Time
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Fig. 4.11: Residual plot of Chyawanprash Junior Vs time
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Fig 4.12: Forecast plot for Chyawanprakash Vs Time
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     Fig. 4.13: Residual plot of Chyawanprakash Vs time
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Fig 4.14: Forecast plot for Chyawan Shakti Vs Time
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Fig. 4.15: Residual plot of Chyawan Shakti Vs time

[image: image22.emf]500.0


1375.0


2250.0


3125.0


4000.0


0.9


1.6


2.4


3.1


3.9


normal Forecast Plot


Time


normal




500.0

1375.0

2250.0

3125.0

4000.0

0.9 1.6 2.4 3.1 3.9

normal Forecast Plot

Time

normal

     Fig 4.16: Forecast plot for Chyawan Normal Vs Time
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Fig. 4.17: Residual plot of Chyawanprash Normal Vs time
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Figure 4.18: Forecast Quantity Vs 2007-08 Quantity for 100gm
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Figure 4.19: Forecast Quantity Vs 2007-08 Quantity for 500gm

4.9 Inventory Cost Component:
Purchase cost: This cost consists the actual price paid for the procurement of items. Its unit of measurement is Rs per unit. The unit price C of an item is independent of the size of the quantity ordered or purchased(or manufactured). The purchase cost is given by

Purchase cost = (price per unit) x (Demand per unit time)


           =  C.D

When price break or quantity discount are available for bulk purchase above a specified quantity, the unit price become smaller as size of order, Q exceeds a specified quantity level. In such cases the purchase cost become variable and depends on the size of the order. In this case purchase cost is given by 

Purchase cost = Price per unit when order size is Q  X  Demand per unit time 

           = C(Q). D

Carrying (holding) cost: The holding cost is associated with keeping items in inventory for a period of time. It is typically charged as a percentage of the item cost per unit time.  The holding cost usually consists of three components: 

a) Opportunity cost of capital – When items are carried in inventory, the capital invested is not available for other purposes. 

b) Cost of storage – This cost includes variable space cost, insurance, wages, protective clothing/containers, and so on. 

In theory, only variable costs are included because fixed costs remain unchanged for different sizes of reorder quantity when we, say, consider the economic order quantity.

c)  Costs of obsolescence, deterioration and loss – Obsolescence costs, including possible rework or scrapping, should be assigned to items which have a high risk of becoming out of fashion.  Perishable goods should be charged with deterioration costs which include costs of preventing deterioration. The costs of loss include pilferage and breakage costs associated with holding items in inventory.  

The holding cost is more difficult to determine accurately.  The opportunity cost of capital cannot be directly derived from historical records but may only be estimated on the basis of current financial considerations.  Costs of storage, obsolescence and etc can be estimated from company records plus special cost studies; however, it is difficult to separate the fixed and variable components and only to include those variable ones into the holding cost.  The effect of price level changes is the most difficult one for estimation.

Ordering/Setup cost : The ordering cost is associated with ordering a batch or lot of items.  Ordering cost does not depend on the number of items ordered; it is assigned to the entire batch. This cost includes: typing cost and postage of the purchase order, bank charges on letter of credit and bill process, expediting the order, receiving and inspection costs, and so on. Transportation cost and handling charges may be included if they are fixed per order of purchase.  Similarly, for a manufacturing concern, setup cost is those costs associated with placing an order of a batch of items to be produced irrespective of the number of items in the batch.  It includes: paperwork of the production order, costs required to set up the production machine for a run, chasing the order, and so on.  

The ordering/setup cost can also be determined from company records.  However, difficulties are sometimes encountered in separating fixed and variable cost components.  The ordering cost should include only the fixed costs for each order irrespective of its size for decision making purposes.

Ordering cost = (Cost per order or per set-up) x (Number of order or set-up placed in planning period)

Stock out Cost(Shortage): It reflects the economic consequences of running out of stock.  There are two cases here.  First, items are backordered.  Second, the sales are lost.  In both cases, the cost of administration on backorders, the loss of profit from the sales forgone, and the savings on holding less inventory may be calculated.  However the loss of goodwill or future business associated with both cases is very difficult to calculate and is often handled indirectly by specifying an acceptable stock out risk level.

Avg. no. of units short = [image: image27.png]{(Minimum shortage}+{Maxmum shortage}
2




 x Period of shortage}

Total inventory cost:  If the unit of an item s depend on the quantity purchase, i.e. price discounts are available, then we should formulate an inventory policy which is taken into consideration the purchase cost of the items held in stock also. The total inventory cost (TC) is given by

T.C.= Purchase cost + Ordering cost + Carrying cost + Shortage cost

When price discounts are not offered, the purchase cost remains constant and is independent of the quantity purchased. The total variable inventory cost (TVC) is then given by

Total variable Inventory cost = Ordering cost + Carrying Cost + Shortage cost

4.10 EOQ Model with Constant Rate of Demand:

List of symbols used:

C    = Purchase cost of an item (Rs per unit)

C0    = Ordering cost per order (Rs per order)

Ch   = C.r = Cost of carrying one unit of an item in the inventory for a given length of time  (Rs/item/unit time)

r      = cost of carrying one rupee’s worth of inventory expressed in terms f per cent of rupees value of inventory (per cent per unit of time)

Cs    = shortage cost per unit per time (Rs per unit time)

D     = Annual requirement (demand) of an item (units per unit time)

Q     = order quantity, i.e. number of units ordered per order (units)

ROL= reorder level (or point), i.e. the level of inventory at which an order is placed(units)

LT   = replenishment lead time (time period)

n      = no. of orders per time period (order per unit time)  

t       = reorder cycle time, i.e. the interval between successive orders o replenish (time period)

tp     = production period (time period)

rp     = production rate, i.e. the rate at which quantity Q is added to inventory (quantity per unit time) 

TC   = total inventory cost (Rs)

TVC= total variable inventory cost (Rs)

                                                                                 Maximum inventory level

Inventory 

Level              Order placed


        Reorder level(point) ROL

                                                                                                                                 Order Quantity, Q

 0
LT
LT
                                    Order points                   Time(year)

                                                   t= Q/D


                                              Reorder cycle

Fig 4.20 : Inventory model with constant demand and instantaneous supply
Table 4.7 Sales Quantity for 100 gm. pack for year 2009
	Month
	Chayawan Junior
	Chayawanprakash
	ChayawanShakti
	Chayawanprash (normal)
	Total

	Jan' 09
	2454
	1380
	1224
	3426
	8484

	Feb' 09
	2222
	1735
	1126
	2923
	8006

	Mar'09
	2198
	1123
	1333
	2774
	7428

	April'09
	991
	1068
	769
	2204
	5032

	May'09
	1028
	519
	750
	1888
	4185

	June'09
	911
	708
	534
	1412
	3565

	July'09
	1851
	728
	1066
	2454
	6099

	Aug'09
	1299
	1186
	867
	2400
	5752

	Sept'09
	1195
	2161
	1603
	2391
	7350

	Oct'09
	2184
	1841
	1599
	2083
	7707

	Nov'09
	1708
	2148
	971
	2912
	7739

	Dec'09
	1800
	2155
	1438
	3224
	8617

	Total
	19841
	16752
	13280
	30091
	79964


Taking chyawanprash for case study (100gm product)

i) Chayawan Junior

D = 19841 units/year

C0= Rs 350 per order(suppose)

Unit cost = Rs 22/unit

Ch = 25% * 22= Rs 5.5 per unit per year

a) The optimal lot size 

Q* =[image: image29.png]2DC.







     = [(2*19841*350)/5.5]1/2

       = 1589.0935 unit per year

b) The optimal order cycle time

t* = Q*/ D

    = 1513.5749/19841

    = .08009 years

    = 0.961 months

c) The optimal number of order 

N*  = Annual demand / optimal order quantity = D/Q* = 1/t*

N*  = 19841/1589.0935

       = 12.4857 per year

d) The minimum yearly variable inventory cost 

TVC* =  [image: image31.png]V2DCoCh




           = (2*19841*350*5.5)1/2

          = Rs. 8740.0143 per year

e) The minimum yearly total inventory cost

TC* = TVC* + DC

        =  Rs. 8740.0143 + (19841* 22)

        = Rs. 445242.0143 per year

Similarly calculated values for other products are shown in table below

Table 4.8 Product Information

	Product
	D(units/year)
	C0 (per order)

Suppose
	Unit cost
	Ch(per unit per year) 

	Chyawan junior
	19841
	Rs. 350
	22
	Rs. 5.5

	Chyawanprakash
	16752
	Rs. 350
	30
	Rs. 7.5

	Chyawanshakti
	13280
	Rs. 350
	26
	Rs. 6.5

	Chyawanprash
	30091
	Rs. 350
	28
	            Rs. 7


Table 4.9 Inventory  Calculation

	Product
	Q* =[image: image33.png]2DC.





(per unit per year)
	t* = Q*/D

 (months)


	N*= D/Q* = 1/t*


	TVC* =  [image: image35.png]V2DCoCh




(Rs.  per year)


	TC* = TVC* + DC

(Rs. per year)

	Chyawan junior
	1589.0935
	0.9610
	1.0405
	8740.0143
	445242.0143

	Chyawanprakash
	1250.4079
	0.8957
	1.1164
	9378.0595
	511938.0595

	Chyawanshakti
	   1195.8903
	1.0806
	0.9254
	7773.2875
	353053.2875

	Chyawanprash
	1734.6757
	0.6917
	1.4457
	     12142.7303
	854690.7303

	2164924.092


Table 4.10 Sales Quantity for 500 gm. pack for year 2009

	Month
	Chayawan Junior
	Chayawanprakash
	ChayawanShakti
	Chayawanprash (normal)
	Total

	Jan' 09
	1462
	3567
	1542
	2666
	9237

	Feb' 09
	1246
	2351
	1354
	2446
	7397

	Mar'09
	1391
	2408
	1383
	2378
	7560

	April'09
	1131
	2151
	1000
	1547
	5829

	May'09
	894
	1739
	1153
	967
	4753

	June'09
	771
	1174
	1151
	1290
	4386

	July'09
	1216
	1407
	826
	1504
	4953

	Aug'09
	1385
	2143
	1390
	1520
	6438

	Sept'09
	1047
	2240
	1224
	1320
	5831

	Oct'09
	1922
	1936
	1911
	2339
	8108

	Nov'09
	1924
	2348
	1602
	2363
	8237

	Dec'09
	2009
	3265
	2123
	2779
	10176

	Total
	16398
	26729
	16659
	23119
	82905


Table 4.11 Product information

	Product
	D(units/year)
	C0 (per order)

Suppose
	Unit cost
	Ch(per unit per year) 

	Chyawan junior
	16398
	Rs. 350
	121
	30.25

	Chyawanprakash
	26729
	Rs. 350
	125
	31.25

	Chyawanshakti
	16659
	Rs. 350
	130
	32.5

	Chyawanprash
	23119
	Rs. 350
	110
	27.5


Table 4.12 Inventory calculation

	Product
	Q* =[image: image37.png]2DC.





(per unit per year)
	t* = Q*/D

 ( months)


	N*= D/Q* = 1/t*


	TVC* =  [image: image39.png]V2DCoCh




(Rs.  per year)


	TC* = TVC* + DC

(Rs. per year)

	Chyawan junior
	616.0015
	0.4507
	2.2187
	18634.0454
	2002792.045

	Chyawanprakash
	773.7761
	0.3473
	2.8793
	24180.5060
	3365305.506

	Chyawanshakti
	    599.0068
	0.4314
	2.3180
	19467.7232
	2185137.723

	Chyawanprash
	767.1268
	0.3981
	2.5119
	21095.9889
	2564185.989

	10117421.26


4.11 Multi-item Inventory Control Models With Constraints(Limitations):
In this the inventory systems consist of several items. There are limitations on production facilities or warehouse space or investment or inventory level or number of order. This limitation results in an interaction between the different items so that it is not possible to consider each item separately 

In this section we can calculate EOQ for each item separately which minimize the total inventory cost under the given constraints of limited warehouse capacity and finance.

The following assumptions and notations will be used to develop inventory models under various constraints.

Assumptions

1. Production and supply is instantaneous with no lead time.

2. Demand s uniform and deterministic.

3. Shortages are not allowed.

Constraints

4.10.1 Warehouse Space

4.10.2 Investment

4.10.3 Average Inventory Level

4.10.4 Number of Orders
Notations

n = total no of items being controlled simultaneously 

fi  = floor area(storage space) required per unit of item i (i = 1, 2, 3, 4......, n)

W = warehouse space limit to store all items in the inventory

λ  = non-negative langrange multiplier 

Di = annual demand for ith item

Qi = order quantity for item i in inventory (i = 1, 2, 3, 4......, n)

M = upper limit of average number of units for all items in the stock

Ci = price per unit of items in the inventory (Rs)

F  = investment limit for all items in the inventory (Rs)
Total cost of ith item per production run




= Chi(Qit/2) + C0




= ½ ChiQi  + C0/t



C(qi)
= ½ ChiQi + C0Di/Qi

( t = Di/Qi)

Total cost per unit time,

[image: image41.png]=1



(ChiQi/2  +  C0Di/Qi),    (i = 1, 2, 3............, n)

To minimize this cost, we must differentiate it w.r.t. Qi and put it equal to zero.

[image: image43.png]


(Chi/2  -  C0Di/Q2i) = 0

Which gives optimal value of Q, as

[image: image44.png]


  =  (2C0iDi/Chi)1/2

4.10.1 Limitation in Warehouse Space

If warehouse space required per unit of item i is fi, then total floor area(or volume) required by all inventory items must be less than or equal to the total floor area (or volume) of the warehouse. That is,





[image: image45.png]inq; =w





This is constraints indicates that even if all items reach their maximum inventory levels simultaneously, the warehouses space should be sufficient to store the inventory of these multiple items. Here it is assumed that all the items are received together. Thus the problem is to minimize the total variable inventory cost for each item together under warehouse capacity constraint, i.e.

Min TVC =[image: image47.png]


[DiC0i/Qi    +   QiChi/2]

Subject to the constraints





[image: image48.png]inq; =w





Qi  ≥ 0, for all i

Kuhn-Tucker necessary and sufficient condition for optimal value of TVC: To determine the optimal order quantities for different items so as to achieve minimum value of TVC, we use λ the non negative Langrange multiplier. The non-negative Langrangian function is given by

L(Qi, λ)   =  TVC  +  λ{[image: image50.png]fiQi—w



}

The necessary conditions for L to be minimum are

[image: image52.png]


- DiC0i/Q2i   +  ½ Chi  +  λfi   = 0   or Qi*  =  [image: image54.png]\| Chiz2afi




[image: image56.png]oL
an



 [image: image58.png]fiQi—w



= 0   or [image: image60.png]fiQi=w



, since λ ≥0

Here λ indicates an additional cost related to the storage area used by each item. Since Qi* and λ values are independent, a trial and error method is used assuming different values of λ in order to satisfy constraint equation on the availability of storage space W.

4.10.2 Limitation In Investment:

Inventory represents a substantial investment capital for many firms. Thus the decision-maker places a limit on the amount of inventory to be carried. The inventory control policy must then be a reorder level control policy(Q-system) under the conditions of demand and lead time certainty. If a monetary limit is placed on all items carried, then we can state that

[image: image61.png]Zc;q; =F





Now the problem is to minimize the total variable cost under the investment constraint, i.e.

Min TVC =[image: image63.png]


[DiC0i/Qi    +   QiChi/2]

Subject to constraint

[image: image64.png]Zc;q; =F





Qi  ≥ 0 for all i
Kuhn-Tucker Necessary and Sufficient Condition for Optimal Value of TVC

Let  λ be the non-negative Langrange multiplier, then the langrangian function becomes

L(Qi, λ)   =  TVC  +  λ{[image: image66.png]X', CiQi— F



}; λ ≥ 0

The necessary conditions for L to be minimize are

[image: image68.png]


- DiC0i/Q2i   +  ½ Chi  +  λCi   = 0   or  Qi*  =  [image: image70.png]2pico
Chi+2Aci



  ; Chi = r x Ci
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= 0   or [image: image76.png]i=1 Ci Qi



 (Total fund available condition)
The procedure to find a suitable value of  λ so that it may satisfy fund availability equation is same as discussed in warehouse limitation.

4.10.3 Limitation in Average Inventory Level:

Since the average number of inventory of units in the inventory of an item  i is Qi/2, and it is required that the total average number of units of all items together held in the inventory should not exceed the number M. Therefore, we must have

[image: image77.png]



The problem of minimizing the total variable inventory cost under his total average inventory constraint can be formulated as:

 Min TVC =[image: image79.png]


[DiC0i/Qi    +   QiChi/2]

Subject to the constraints

[image: image80.png]



Qi  ≥ 0, for all i

For TVC , we develop the Langrangian function as:

L(Qi, λ)   =  TVC  +  λ{[image: image82.png]


}; λ ≥ 0

The necessary condition for L to be minimum are

[image: image84.png]


- DiC0i/Q2i   +  ½ Chi  +  λ/2  = 0   or  Qi*  =  [image: image86.png]2picos
Chi+x



  ; Chi = r x Ci
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 = 0   or   [image: image90.png]



The value of  λ can be find out in the same manner as in above.

4.10.4 Limitation in Number of Orders:

There is a general approach which is not optimal but considered ‘reasonable’ to find EOQ in case of multiple tem inventory problems with a constraint on the number of orders to be placed per year. This approach can also be used where ordering cost per order and carrying cost per unit per time period are not known. However, it works with the following assumptions:

(i) Ordering cost and carrying cost are same for all items

(i) Orders are received in lots

(iii) Demand is constant

(iv) Stock outs are not permitted.

Under these assumptions, the total number of orders per year (N = D/Q) for all items can be determined as

Number of orders per year = N  x [image: image92.png]¥ vVDC




Where DC = demand in rupees; N = specified number of orders.

4.11 Solving our problem by considering the above model and its limitations:

Table 4.13 Product Information For 100gm
	Product
	D

units/year
	C0 

per order

Assume
	Unit cost
	Ch
per unit per year
	Floor Space Required

sq ft/unit

Assume

	Chyawan junior
	19841
	Rs. 350
	22
	Rs. 5.5
	0.25

	Chyawanprakash
	16752
	Rs. 350
	30
	Rs. 7.5
	0.25

	Chyawanshakti
	13280
	Rs. 350
	26
	Rs. 6.5
	0.25

	Chyawanprash
	30091
	Rs. 350
	28
	Rs. 7.0
	0.25


1. Warehouse limitation(100gm):
Available Storage Space  = 1400 sq ft (Assume)

Qi*  =  [image: image94.png]\| Chiz2afi




For  λ = 1 computing (Qi*, i = 1, 2, 3, 4 ) for each item as follows:

Q*chyawanjunior    =  1462 units(approx.)

Q*chyawanprakash = 1211 units(approx.)

Q*chyawanshakti   = 1152 units(approx.)

Q*chyawanprash    = 1676 units(approx.)

The space requirement would be:

     [image: image96.png]


   = 0.25( 1462 + 1211 + 1152 + 1676 )

= 1375.25 sq ft ( < 1400 sq ft available storage space)

For  λ = 2;

Q*chyawanjunior    =  1462 units(approx.)

Q*chyawanprakash =  1175 units(approx.)

Q*chyawanshakti   =  1113 units(approx.)

Q*chyawanprash    = 1623 units(approx.)

The space requirement would be:

[image: image98.png]


   =  1343.25 sq ft ( < 1400 sq ft available storage space)

For  λ = 0.5;

Q*chyawanjunior    =  1554 units(approx.)

Q*chyawanprakash  = 1230 units(approx.)

Q*chyawanshakti    = 1174 units(approx.)

Q*chyawanprash     = 1705 units(approx.)

The space requirement would be:

[image: image100.png]


   = 1415.75 sq ft ( >1400 sq ft available storage space)

For  λ = 0.8;

Q*chyawanjunior    =  1534 units(approx.)

Q*chyawanprakash  = 1218 units(approx.)

Q*chyawanshakti    = 1161 units(approx.)

Q*chyawanprash     = 1687 units(approx.)

The space requirement would be:

[image: image102.png]


   = 1400 sq ft ( = 1400 sq ft available storage space)

So, the optimal lot size for each product for available  space are as follows

Q*chyawanjunior    =  1534 units(approx.)

Q*chyawanprakash  = 1218 units(approx.)

Q*chyawanshakti    = 1161 units(approx.)

Q*chyawanprash     = 1687 units(approx.)

2. Investment Constraints:

Available Investment for Average inventory Level = Rs. 10000.00 (assume)

Qi*  =  [image: image104.png]2pico
Chi+2Aci



  

Ci = price per unit of item i.

For  λ = 4 computing (Qi*, i = 1, 2, 3, 4 ) for each item as follows:

Q*chyawanjunior    =  277 units(approx.)

Q*chyawanprakash  = 218 units(approx.)

Q*chyawanshakti    = 208 units(approx.)

Q*chyawanprash     = 302 units(approx.)

The Investment over inventory would be:

[image: image106.png]


 = 22 X (277/2) + 30 X (218/2) + 26 X (208/2) + 28 X (302/2)



 = Rs 13249 > Rs.10000.00(Fund available)
For  λ = 6 computing (Qi*, i = 1, 2, 3, 4 ) for each item as follows:

Q*chyawanjunior    =  227 units(approx.)

Q*chyawanprakash  = 179 units(approx.)

Q*chyawanshakti    = 171 units(approx.)

Q*chyawanprash     = 248 units(approx.)

The Investment over inventory would be:

[image: image108.png]


 =  Rs 10877 > Rs.10000.00(Fund available)
For  λ = 7 computing (Qi*, i = 1, 2, 3, 4 ) for each item as follows:

Q*chyawanjunior    =  210 units(approx.)

Q*chyawanprakash  = 166 units(approx.)

Q*chyawanshakti    = 158 units(approx.)

Q*chyawanprash     = 230 units(approx.)

The Investment over inventory would be:

[image: image110.png]


 =  Rs 10074 > Rs.10000.00(Fund available)

For  λ = 7.1 computing (Qi*, i = 1, 2, 3, 4 ) for each item as follows:

Q*chyawanjunior    =  209 units(approx.)

Q*chyawanprakash  = 164 units(approx.)

Q*chyawanshakti    = 157 units(approx.)

Q*chyawanprash     = 228 units(approx.)

The Investment over inventory would be:

[image: image112.png]


 =  Rs 9992.00 it is very closed to fund available

So, the optimal size of inventory for the available fund are 

Q*chyawanjunior    =  298 units(approx.)

Q*chyawanprakash  = 164 units(approx.)

Q*chyawanshakti    = 157 units(approx.)

Q*chyawanprash     = 228 units(approx.)

3. Average Inventory Level Constraint:

Available average inventory level = 1300 units

Qi*  =  [image: image114.png]2picos
Chi+x



  
For  λ = 12 computing (Qi*, i = 1, 2, 3, 4 ) for each item as follows:

Q*chyawanjunior    =  891 units(approx.)

Q*chyawanprakash  = 775units(approx.)

Q*chyawanshakti    = 709 units(approx.)

Q*chyawanprash     = 1053 units(approx.)

The Average inventory level would be:

[image: image116.png]


 = ½ ( 891 + 775 + 709 + 1053 )


         = 1714 units ( > 1300 units)

For  λ = 14 computing (Qi*, i = 1, 2, 3, 4 ) for each item as follows:

Q*chyawanjunior    =  844 units(approx.)

Q*chyawanprakash  = 738 units(approx.)

Q*chyawanshakti    = 673 units(approx.)

Q*chyawanprash     = 1001 units(approx.)

The Average inventory level would be:

[image: image118.png]


 = 1628 units ( > 1300 units)

For  λ = 25.8 computing (Qi*, i = 1, 2, 3, 4 ) for each item as follows:

Q*chyawanjunior    =  666 units(approx.)

Q*chyawanprakash  = 593 units(approx.)

Q*chyawanshakti    = 536 units(approx.)

Q*chyawanprash     = 801 units(approx.)

The Average inventory level would be:

[image: image120.png]


 = 1298 units it is very closed to required average inventory level of 1300 units.

So, the optimal lot size for given average inventory level are

Q*chyawanjunior    =  666 units(approx.)

Q*chyawanprakash  = 593 units(approx.)

Q*chyawanshakti    = 536 units(approx.)

Q*chyawanprash     = 801 units(approx.)

4. Number of Orders Constraint:

Number of order for all item =  48

Number of orders per year = N  x [image: image122.png]¥ vVDC




Here Suppose ordering cost and carrying cost is same.

Table 4.14 Number of order Calculation

	Product
	D

units/year
	Unit cost
	[image: image123.png]
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	Number of orders per year

	Chyawan junior
	19841
	22
	660.68
	0.2297
	11

	Chyawanprakash
	16752
	30
	708.91
	0.2465
	12

	Chyawanshakti
	13280
	26
	587.60
	0.2043
	10

	Chyawanprash
	30091
	28
	917.90
	0.3192
	15

	2875.09
	
	48


Chapter 5

Summary and Conclusions

5.1
Introduction:

In this chapter we summaries the work done, learning and Conclusion.
5.2
Summary:
The main objective to the work done is to understand the complete supply chain of the company for chyawanprash. After complete  study of the company’s supply chain, problem areas  identified. This included:

· Difference in Forecasting and Actual demand.
· Inventory related problem
The both above segment plays a vital role in any organization for cost effectiveness and to increase the profit. By using effective forecasting plan we can increase the profit of any company. Here we make forecast for the product on the basis of previous two years actual demand and by using the forecasted demand calculating optimal quantity of inventory for whole year and number of orders. By using Multi-inventory model. 
5.3 Learning From the Project:
· Exposure to understand the supply chain problem of the company.
· Exposure to understand the futuristic demand planning of the company.
· Exposure to develop skills to understand the problem and according to that making new models to overcome problems.
5.4 Conclusion: 


The field of Supply Chain Management is very vast, this includes every aspect of organization like planning, execution, purchasing, material management, etc. By using previous years historical data of the company, we can make a good model which will give us the better forecasting for our product. And also we can make the good inventory policies on that basis. This will improve the company turnover with increase of product demand. 
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