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Historical Context of Excessive Inventory Investment in India
Efficient inventory management has been a pivotal issue in Indian economy. The high capital output ratio with low macro growth performance of the economy in sixties and seventies was accounted by excessive inventory investment in an environment of pervasive shortages. The dual track macro policy response sought to i) evenly distribute the impact of shortages across sectors and such business segments as direct users of imports as well as for domestically produced goods through licenses/permits and ii) optimize the utilization of imported and domestically produced scarce inputs through the instruments of regulation. But the actual results belied the expectations in so far as a) scarcities rather than being short run phenomenon tended to become long term scarcities and b) cost of inefficient macro policy implementation was pushed on to private and public enterprises (Prakash and Singh, 1985). Consequently, stocks tended to remain abnormally above the optimal (desired) inventory holdings (Prakash and Chowduary, 1991). Ultimately, it filtered down to the macro growth performance. Prakash (1992) demonstrated both mathematically/theoretically and empirically the growth lowering effect of excessive inventory investment. The Harrod Growth Factor was shown to be reduced by nearly 73 percent, while Mahalanobis Growth Factor was reduced by 69 per cent (Prakash and Sharma, 1999). The malady of excessive inventory holding now seems to have afflicted the micro operations at the level of specialized retailing through Malls/Plazas. 
Retailing is one of the fastest growing segments of the highly competitive market economy. The increasing expenditure on distribution channels for meeting growing expectations of customer service such as greater choice horizon, fewer-out of stock goods and avoidance of the need for repeated (return) visits make the management of supply chain of retail and merchandising and its interface with the consumer goods industries exceptionally challenging in the globalizing business environment. The most common and crucial issue in managing retail chains is the need for maximizing purchases/ sales with minimal inventory. The issue revolves round the questions how can an increase in supply chain efficiency and profitability rise without sacrificing service to the customers? How will the lowering of inventory affect the operational cost? In multi-echelon supply chain operations, the problem is to achieve a balance between customer demand with value added service and inventory optimization across the stores and distribution centers simultaneously. The automatic feeds for replenishing purchases to maintain just adequate inventory level of every item to service the customer demand have to operate optimally. This is needed to ensure that i) no customer goes away empty handed because the wanted good is out of stock. The impact of out of stock products may be gauged from the fact that 25 per cent of total sales of FMCGs are lost since the wanted product is out of stock at the retail centre. This lowers down the efficiency/ productivity, and hence, profitability by 30-40 per cent, and ii) there is no need for resorting to year end stock clearing sales. Stock clearing sales have emerged as the regular world wide feature of organized retailing. Effect of excessive inventory on profitability, leading to year end clearance sales, is unknown since it has not been studied so far. This paper may fill up this gap.

Incidentally, neighborhood and other stores of the un-organised retailing have picked up the challenge of competition both in term of price and quality of service. Home delivery and supplies to order without significant time lag are the important facets of customized service on offer from the retailers of traditional segment. We hypothesize that the sales-to-stock ratio should be much lower to keep the investment locked –up in inventories of finished goods at a minimal level. There is a revenue loss, involving lowering of profitability because of currently unduly high inventory investment. There is also a mismatch between the actual stock and desired inventories in a store that are compatible with its smooth functioning.
Retailing-Multi-Purpose Gravitational Center
The Mall’s and Plaza’s have emerged as new style multi-purpose shopping centres. Indian towns and cities used to have specialized bazaars such as Sarafa (Jewellery) bazaar, Gur Mandi (Jaggery Market), Anaz (Grain) Mandi. Most of these markets used to be located adjacently at walkable distances. The customers could have got the best of the bargains due to the prevalence of the intense competition in the commodity markets. But in the post-independence era, rapid growth of population has been accompanied by even more rapid growth of urbanization because of twin processes of i) natural growth of urban population , and ii) explosive rise in migration from rural to urban area. This has led to the submergence of villages, located on city boundaries and neighborhood, within the urban conglomerates, leading to continuous expansion of urban boundaries. Consequently, distances are no more walkable. Moving from one to another market now involves both time and travel cost. Besides, the customers prefer to buy i) all requirements under the same roof, skirting the need for frequent visits to different markets; ii) for value addition to the money from hassle free shopping of quality/ branded products. This saves time involved in traveling to different specialized markets, entertainment, pick-nick spots, eateries and higgling and bargaining for settling prices. The last component is a bit ego centric also; bargaining is supposed now to be the trait of lower income/occupation groups; iii) Shopping is no more the exclusive male or female prerogative or responsibility. Mostly, the family as a whole goes for shopping. If the youngsters choose the brands/models of electronic goods, automobiles, especially the car is in the choice domain of the head of the family, leaving the requirements of kitchen, textiles and such gadgets as refrigerators as subjects of choice of the house-manager. When the family goes out, the outing has to be multi-purpose. The new shopping centre should offer entertainment combined with the option of eating out and pick-nicking with family. All these facets have together made retailing and merchandizing emerge both as the challenging problem and an opportunity to Indian economy.
Knife-Edge Problem
The continuous matching of supply with demand with the lowest inventory has, however, posed the challenge to the sellers operating from the Malls/ Plazas and Big Bazars. They have to ensure that no customer goes away because demanded good is not available in required quantities at any time and, at the same time, they are not left with undesired stocks to be cleared by year end sales. This necessitates ensuring i) un-interrupted supplies in required quantities from the production/stocking centers or supply networks, and ii) maintenance of just right or optimum inventory/ stock. ‘Just Right is that quantity which neither falls short of demand even by one unit nor does it exceed the minimum amount warranted by the ‘state of the custom’ at any point in time’. This is the problem of balancing on the ‘Knife-Edge’. This is the variegated but multi faceted task of the supply chain management.
Focus of the Study
This paper develops a Programming cum Input-Output Model to analyse the Retailing’s supply - demand interface with the production sectors of the economy. The composite model comprises of two sub-models: The first is the programming model to delineate the precise and exact contours of maximal sales with minimal buffer stock to keep the real resource cost of inventory at the desired level. The second is IO model to determine the retail’s supply chain interface with the production sectors of the economy. The objective function is the maximization of commodity-wise sales/purchases by Retail stores that are compatable with the optimum/ minimum inventory level which is adequate to satisfy the i) flow demand from customers, defined as pipeline-stock, and ii) stock component of demand for the maintenance of buffer stock by the retailers.
As commodity production has moved more and more towards round about methods on larger and larger scales, based on specialization in organized production, increasing distance between users and producers needed bridging the gap through trading. But retailing is even more important as it connects final users/consumers to producers. Naturally, retailing has come to play the pivotal role in business and economy as the marketing of goods produced depends essentially on connecting the consumers to producers/suppliers through retailing. However, retailing and merchandising did not receive adequate attention of analysts. The emergence of organized retailing has changed this scenario. 
Benchmarking-Concept and its Limitations
The growth of organized retailing has necessitated the performance evaluation of retail stores and benchmarking on the basis of best practices of the successful firm(s). The performance evaluation has generally revolved around profitability and market share. Benchmarking may be defined as systematic and continuous evaluation of performance, which depends upon the quality and prices of products, quality of service that gets loaded on ‘the seller’s behaviour at the time and even after the sale in case of durables (Cf. Gupta, 2001, Prakash et.al 2007), and operational processes of the organization (Cf. Spendoline, 1992). Even leading companies like Xerox Corporation and American Express have excelled globally by pursuing benchmarking with a view to raise their market share and profitability (Camp, 1998). This may suggest market share and profitability to be the key parameters of performance evaluation. However, benchmarking has been posited to be more useful for small, medium and larger companies that trail behind the leading companies (Cf. Churchil and Peter, 1999, Kotler, 2004). Best practices have occupied centre stage both in theory and practice in retailing. Benchmarking has postulated less successful companies to imitate leading/successful firms’ retail practices. Practices followed by the successful firm(s) are impliedly assumed to constitute the best practice(s).
This is an extremely narrow concept of benchmarking because i) imitation of the leading company is outward looking. The lagging companies may imitate the practice(s) of the leading one(s). But the question is whose performance is to be imitated by the leading company itself; ii) Perfomance evaluation may be both absolute and relative: a) if a company is satisfied with its currently attained market share and profitability, it need not change its practice(s) at all to imitate others; b) then, the current achievement may be compared with the goals and targets set at the beginning of the year; c) current performance may be compared with the best achievement of the company in the past. Sky is the limit for improvement which is an essential part of change in a continuum; d) each company has its weaknesses and strengths both of which need evaluation for identifying the area(s) for improvement; iii) then, how does a small company, operating in local/regional market, follow the best practice of medium/large or multinational corporations. Hence, the benchmarking concept needs revamping. 

Evolution of Malls
According to one view, shopping malls just happened without being planned carefully for providing space for such people who have no social life and/or stimulation (Bombeck, 1985). This is in contrast to the postulation of Feignberg, who opines that malls/plazas were initially evolved as centres of shopping, entertainment, cultural activities and social interaction. Thus, these were envisaged to be extended shadows of community centres. But the emergence of organized retailing brought in its chain explosive growth of numbers and diversification of activities to ‘evolve as centres of universe to come out as substitutes of unorganized retailing and assume the form of shopping communities (Feignberg, 1991). Perusal of the history of shopping centres (Feinberg, 1991) suggest that the malls originated first in California in 1920s when small stores gravitated towards supermarket. (Consumer Reports, 1986) though the enclosed mall emerged first in Minneapolis in 1956. India is a late entrant into the areana.         
Retailing in India
Organised retailing first emerged in urban centres with a fixed location. We are using the term organized only with reference to the fixity of location of the market place though mom and daughter or father and son or husband and wife plied their trade on a small scale when specialized bazaars like saraffa bazaar, cloth market or grain mandi emerged as common phenomenon. But the individual enterprises were competitive and self owned, scattered partnerships notwithstanding. These came to be supplemented by super bazaars and fair-price shops (FPS) (Public Distribution System) in sixties.

As Keaney’s statistics shows, India is the second fastest growing economy of the world topping the list for the Global Retailers. Consistent growth of i) income and its acceleration since eighties, ii) population and iii) domination of population structure by the educated youth ignited a revolutionary change in outlook for conveniences, comforts and luxuries which has resulted in unprecedented rise in consumption expenditure and its pattern and structure being titled towards better life style. 
This may be judged from the fact that, according to one estimate (H.T., May, 3, 2007), total Indian retail market has grown from Rs. 704000 crore in 2005 to Rs. 93000000 crore in 2007 But the orgainsed segment accounts for only Rs. 35,000 crore. Which amounts to only 0.03 per cent of the total retail market. 

The exponential growth of the middle income groups is ovious from the fact that the number of households with an annual income of Rs. 1,30,000 has increased from 46 in 2001-2002 to 76 million in 2006-07, while those with a minimum income of Rs. 2,15,000, have risen from 2 to 5 million in the same period. 

Retailing is not a new phenomenon for Indian consumers. In the rural areas, there was no fixed market place. This was compensated by weekly markets/haats. Thus, the earliest form of organized retailing by heterogeneous and unorganized groups of individual producers and marketers emerged as weekly markets and melas at centralized places across the length and breadth of the country. This enabled producers/ marketers to dispose of their stocks while consumers got their required purchases at a central place. These markets and melas also offered entertainment and a platform for social interaction. These two facets of markets were missing from the urban markets. This continues to still persist both in rural and urban areas. 
 This has been matched by the unprecedented growth of FMCGs, consumer durables, tertiary activities and information technology enabled manufacturing which replaced agriculture and mortar-brick manufacturing as the dominant segments of Indian economy in the post globalised economy. The bulging middle and upper income groups seek convenience shopping with multi-purpose single visits to the malls. Convenience is sought in hassle free shopping without hiaggling and bargaining for settling prices of assured quality branded goods under a single roof. The malls and plazas have naturally emerged as conspicuous multi purpose shopping centres.
The positive implication for retailing of the spending power of Indians and its pattern may be assessed by the following:

i) Traditionally, Indian Maharajas and Nowabs, indulging in consumption splendor, have left their mark on the mind set of succeeding generations of Indians. This has been a part of Indian culture. Now the rich, nouveau rich and even not so rich to emulate the tradition of spending legends. Indian metros have already been transformed into organized retailing paradise. The shopaholic Indian consumers are not satisfied with splurge on home markets of India. Foreign tourism is a part of their consumption package. Indians went abroad earlier only for education, medical treatment, business, seminars/conferences and as members of official delegations. Now many of them go for shopping. A.C.Nileson’s Survey for Tax Free Association of India (2006 revealed that Indian tourists, on an average, spent more than $900. The data collected by the Agency, Visit London show that 212000 Indians visited London and spent £139 million as against £123 million spent by the Japanese. Similarly, Kiran Nambiar country manager of New Zeland Tourism Board highlighted the fact that India’s, on an average, spend $ 60 million per year in New Zeland (Delhi Times, May 14, 2007), London, Singapore, Hon Kong, Malaysia and Dubai have emerged as magnetic pole for high spending Indians. The prosperity and the consequent growth of splurge goods has now penetrated Rural India also. Among the rural households, 26 per cent own Color TV, 0.8 per cent Cars and 7.71 million motor bikes and scooters are owned by rural elites (NSSO, 61st Round). Such celebrated international brands as Fendi, Louis Vuitton, Canali and Buulguxi, Cartier and Hugo Boss, Dola & Gabanna, Mercedes, Bentley, Rolls Royal, among others, are being increasingly patronized;

ii) IT booms, explosive growth of tertiary and FMCGs along with several minor revolutionary changes have boosted the number of booming millionaires; their number was estimated to be 83,000 at the end of 2006. They seek the best life style at par with the best in the world.

iii) 7,11,000 Indian consumers are estimated to be the owners of $100000 worth of wealth in 2006(American Express, 2006). Naturally, the luxury or splurge goods market has and is expanding rapidly, setting the platform for retailing of the medium and high priced quality goods.
Programming Model
Retailing has to provide full satisfaction to the convenience and comfort seeking rich and Nouveau rich Indians who demand high quality branded goods at competitive prices. One way to offer quality goods without lowering profitability at competitive prices by lowering the cost. The retailers do not have any control over production, transportation and some other costs. However, what they could control is inventory and its warehousing costs. This is what this study seeks to analyse. The problem may be approached in two alternative ways:

i) Maximization of Sales with a given stock; or

ii) Minimization of inventory with the given sales.      
It is assumed that n commodities are supplied by m producers/distributors to each Mall/Plaza. The pipe –line stock (sales) of j-th commodity per unit of time is denoted by yj and the corresponding buffer stock by sj. Let xij be the supply of j-th good from i-th unit in the supply chain to the j-th sales outlet. But each unit in the supply chain furnishes only a fraction xij of total supply xj. This fraction is denoted by, aij
where
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It is assumed that the commodity – wise quantity purchased by the Malls comprises of i) transaction demand, equaling customer’s demand who patronize the Mall. This is defined as pipe-line stock ( See, Prakash, 1986) and ii) Mall’s stock component of demand that has to be met in order to maintain sufficient quantities of demanded goods at all times to ensure the un-interrupted servicing of the first component of demand. This is defined as demand for buffer stock.
Let Z be the vector of the Malls’ (yj + sj) purchases of n goods from m sources; Y be the column vector of sales of n goods by the Mall to customers; 
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be the row vector of the purchase prices paid by the Mall to the suppliers; P be the row vector of the shadow prices; and A=(aij) be the matrix  of supply of j from i-th  unit in the supply chain  per unit of j, where j = 1,2,   ..........n, and i= 1.2.3. ………m. Let Sj be the vector of Buffer Stock.
The Programming sub-model is specified below:
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All variables will satisfy non-negativity conditions.
Dual of the above primal programming model is spelled out below:
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The implication of maximum purchases with given inventory level implies maximum sales. 

The dual (minimal) programme shows the real resource cost of the stock held by the Mall. Though, these costs are initially inflicted upon the owners of the Mall, excessive inventory cost will be reflected in the lowering of real resource productivity in the economy as a whole.
Input-Output Model of Production Sectors
Let Z* be the solution value of the primal programme. Then, Z* 
[image: image9.wmf]»

f*, final demand  vector of n commodities sold by Mall to be met by the production sectors of the economy. It will yield the following solution of Static Leontief Model:
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X* will show the Retail - Economy Interface. The real resource cost of inefficient stock management by the supply chain of retail shall adversely affect the solution value of output vector, X*, where (I-B)-1 is Leontief Inverse. f* represents the private final consumption expenditure disposed off through retailing. The output vector X*, corresponding to f*, is assumed to be the Static Leontief Trajectory. Incorporation of capital matrix in IO would have furnished an estimate of Dynamic Lceontief Trajectory of output growth. P.N. Mathur (1967) not only developed the concept of Leontief-Neumn growth trajectory but he also obtained its empirical estimate for Indian economy. We have formulated the concept of Static Leontief Trajectory on the pattern of Dynamic Leontief Growth Trajectory (Prakash, Shri, 2007a, Prakash, et al., 2007 b).

The vector of private final consumption expenditure is modified by reducing all its elements to zero except those relating to sales-purchases of goods for which retailing data are available.   
Data Base
The Programming Model has been be prognosticated empirically with the data collected from various sources, including websites, news papers, NCEAR, and other reports. We have been able to collect data for 13 goods (groups) from Indian Retail Report 2006 (c) IMAGES F&Rs Clothing, Textiles & Fashion Accessories have necessitated the clubbing of 41,42, 43, 44,45,46,48 and 49 sectors of original IO table. Consumer Durables, Home Appliances/Equipment necessitated the merging of 87, 88, 90 and 94 sectors into one sector. Food & Grocery required the clubbing of 38 and 39 sectors. One single sector each has been identified for jewelry, watches, footwear, health and beauty care services, pharmaceuticals, mobile hand sets, accessories & services, furnishings and utensils, furniture, catering services (F&B), books, music & gifts, and entertainment. These data have been used as the empirical base of LP model. 

Empirical implementation of I-O Model uses the Input-Output Table of Indian Economy, prepared by CSO for the year 1998-99, which is the last year for which the I-O table is currently available.
Empirical Results 
Results of empirical analysis have been organized in two parts-part I deals with the results obtained from the solution of linear programming model for which Tora Software has been used (See Taha, 2006). Second part discusses the results derived from the solution of Leontief Model. Three different solutions have been derived from three different vectors of private final consumption expenditure: f0, f1 and f2. These vectors have been formed in accordance with the procedure already explained. Whereas f0 is formed on the basis of actual sales of 13 commodity groups, given in India retail trade report. But this comprises both organized and unorganized retailing; f1 consists of solution values of maximum sales corresponding to minimum stock both of which have been derived from L.P. model. The table (appendix) reports both these. Therefore, the solution captures the output effect of entire retailing.

Results derived from the application of LP model to maximize sales with given stock and minimization of stock with given sales are reported in Table I. A perusal of columns 2 and 3 of the table reveals that 
i) Average actual exceed the average minimum stock. But this result is due to the excess of minimum over actual stock of 6 commodities, while actual exceeds the minimum stock in case of other 6 commodities; 
ii) Goods, having excess of minimum over actual stock, are those the actual sales of which fall far short of maximum sales. This implies that there is a potential for pushing their actual sales up for which they have to raise their stock holding; 

iii) The actual stock held by the companies (of 6 goods) is far in access of the minimum stock warranted by the market. The excess inventory of 6 goods results in their sales being lower than the maximum. The sales of those goods could easily be raised without any additional investment. 

Thus, both these groups are in a state of disequilibrium with respect to the justification of i) the stock holding with respect to sales, and ii) sales at levels in tune with the stocks. 

This leaves a clear implication for the Malls and Plazas and it is that improvement in their profitability and market share warrants proper maintenance of sales to stock ratios. All the same, these results pave the way to move toward the evaluation of Retail-Economy Interface. 

Results of I-O Model
Aggregation of sectors of I-O table to correspond with the production sectors of the economy reduces the dimension of Leontief Inverse from 115X115 to 104X104. The sector groupings have been indicated in the table II, which reports the output effect of organized retail on the different sectors of the economy. 

In order to isolate the output effect of retailing from the influence of Private Final Consumption Expenditure (PFCE) on goods not entering retail trade, organized or unorganized, values of PCFE on all goods other than those sold though retailing are reduced to zero. This leaves us with non-zero values of only 10 commodity groups. This vector is designated as f0 and the corresponding output vector by X0.

Another vector, f1 with only PFCE on retailed (organized) goods with non-zero values is formed with maximum sales, which has been determined by LP model. The corresponding output vector is denoted by X1. An alternative vector, f2 has been formed with an estimate of PFCE that comprises of maximum sales of organized retail with the sales of its unorganized counterpart. The output vector associated with it is denoted by X2. All figures are in Rs. 100,000.

i) The average output effect of retail’s final demand vector on the Indian economy is Rs. 4266.35091. 

ii) The output effect varies greatly between the sectors. The coefficient of variation is as high as 85 per cent;
iii) The greatest output effect is experienced by the sectors output of which directly enters into retailing.

iv) The second highest output effect is shown by such sectors as have strong backward, forward and residentiary linkages with sectors producing goods for retailing.   

v) The least output effect is depicted by sectors the whose extent and pattern of linkages with sectors producing for retailing is weak. The least value is zero for one sector. 

vi) Average output effects of f1 and f2 are Rs.44624.36 and 913956.72 respectively output effects of f1 and f2 are naturally greater than that of f0.
vii) Output effects of both f1 and f2 vary greatly between sectors. But the variation for both is greater than that of f0, value of CV being 349% and 378% respectively. 
 The inferences under points iii, iv and v are equally applicable to f2 and f3.  
Conclusions

The paper has developed twin LP and IO models to determine i) commodity wise maximum sales of organized retailing, and ii) output effect of retailing on the economy in general and organized retailing in particular. 

The empirical implementation of LP model shows mismatch between inventory and sales of all commodities sold through organized retailing. 

Three solutions derived from IO model demonstrate a very high degree of output effect of retailing. But the output effect varies greatly between sectors as well as between alternative solutions. 
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