

PRODUCTION/OPERATION MANAGEMENT

INVENTORY CONTROL

         A business enterprise, be a manufacturing set up or a trading organisation, has to necessarily maintain inventories. On a nationwide basis the investment in inventories is huge and runs into several thousands crores of rupees.  Whilst the increasing pressures on requirements of working capital suggest minimum or no inventories, it is not practicable to totally dispense with inventories.  Stocks are to be held primarily because it will be too costly to initiate action to procure an item at the time a need for it arises.  Loss of production due to a machine being down, for want of spare parts or raw material, means irretrievable loss of profit.  Non availability of an item when required by a customer is not only a sale lost but also means loss of goodwill.  Seasonal items, necessarily have to be stocked when available to cater to the off-season requirement.


Accepting that holding stock is often unavoidable, there should be a recognition that controlling stocks is a must.  Control of stock does not merely mean reduction in inventories but aims at ensuring availability of the right item when required.  The complexity of modern business has been given rise to the need for scientific inventory management.   There are several type of inventory control methods varying in the degree of sophistication. 


INVENTORY  CONTROL METHODS

(i)
Deterministic Models

These are simple models in which it is assumed that the demand or consumption rate is known with certainty.  Further, there will be a constant lead-time involved in procurement, lead-time is the time lag between the recognition of the need of an item and its availability.  This includes the administrative time for initiating action for procurement of an item, the time for supply including transit and the time for receiving and inspection.

(ii)
Probability Models

Here the demand follows a known probability distribution, while the lead time may either be constant or variable with a known probability distribution.

(iii)
Static and Dynamic Models

Static models relate to a one-shot decision process in which only a single purchase order can be placed to meet the demands.  A bread just adequate to meet the day's sales may not be in a position to place a second order for the same day.  In case of dynamic models, the decision on one procurement process will affect the subsequent procurement decisions; for instance, the stocks held for consumables in a stores fall under this category.

(iv)
Nature of Supply
The treatment of inventory problems for procuring its requirement from external sources is quite different from the one which manufacturers to meet its own requirements.

COST CONSIDERATION

Associated with inventories, there are several types of costs and it becomes necessary to identify and estimate these costs with a reasonable degree of accuracy,  In general, it may be said that the costs cannot be found from the standard accounting records maintained by a firm and call for a special analysis.  The costs relevant to a particular situation are those which will be affected by the inventory policy chosen.  Further, the costs must relate to actual outgoings or lost opportunities for profit.

Ordering or Setup Costs

These are the costs of processing an order through the purchasing and accounting departments and include stationery, postage, telegrams receiving, inspection, establishment costs, etc.

If the item is manufactured in-house the costs correspond to the setup costs in a manufacturing shop.  Although usually semi-variable in nature, ordering/ set up costs are expressed as cost per order or cost per set up.

Inventory Carrying (Stock Holding) Costs

These costs will closely depend upon the quantities ordered and comprise elements like insurance, deterioration, obsolescence, pilferage, rent for storage space, operating costs for the stores, and the cost of funds locked up in some cases, it would be appropriate to take the opportunity cost of the investment in stocks.  The actual value will then be treated to the firm's standard return on its investments.  Though strictly not true, it will be proportional to the value of inventory and is expressed as the cost per unit time per rupee invested in inventory.

Shortage Costs

If a firm is not able to meet the demand of a customer when it occurs for want of stock on hand, we can attribute a certain cost of this.  If the shortage is of such a nature, that it cannot be taken care of at a subsequent time, it is called a lost sales example.  Often it may be possible to take steps to replenish the stocks and meet the requirements after a certain delay.  This is known as back ordering.  Apart from the cost of lost production for want of materials, the elements of cost due to storage situation may be like profit loss due to loss of sales, cost of procuring an item on an emergency basis (such as air freighting), and cost of expediting.

Broadly speaking inventory models are developed on the basis of balancing certain opposing costs and are attempts to minimise the overall cost.  Under certain conditions, where it might be difficult or not considered worthwhile to estimate costs, the models will be based on criteria specified by the management.  These criteria normally spell out the risk the management is prepared to take, for example, the percentage of stock out situations permissible in a year, the number of units by which the system may fall short of in a year etc.

However refined the inventory models may be and whatever be the system of control adopted by a firm, it should be realised that risk is inherent with any inventory policy and in the ultimate analysis, the success of a policy will depend upon the management's judgement and ability to react to the changes in the business environment.

ECONOMIC ORDER QUANTITY MODEL

The economic order quantity (EOQ) model or economic lot size model is referred to as Wilson-Harris square root formula since it was derived by Fort Harris and R.H. Wilson independently.

Assumptions :

(i) The demand is known, is constant and occurs uniformity over time

(i) The re-supply of the item is instantaneous and no lead time is involved

(ii) The cost on the units ordered is the same irrespective of the lot size

Notations :

Q = Order quantity in units,

S = Cost of placing an order (Rs.)

D = Average annual consumption in units

H = Annual cost per rupee value for holding inventory

C = Unit cost of procuring an item

The inventory carrying cost may be taken to be proportional to the average inventory held during a period.  Therefore by reducing the quantity ordered, the inventory carrying cost will be reduced.  On the other hand, smaller lot size mean increased number of orders per year to fulfil the annual demand and with small lot size, the ordering costs will be high.

The economic lot size will naturally have to balance these two opposing costs.  Fig. 10.1 shows a graphical representation of the behavior of various costs with different lot size. Q*, the economic order quantity (EOQ) corresponds to the point of intersection of the carrying cost and the ordering cost curves.
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Figure 10.1
The mathematical derivation of the formula follows:

As the lot size is Q, the average inventory held during the time between two successive orders 
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Inventory carrying cost 
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The number of orders required to be placed per year 
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Ordering cost 
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Total annual variable cost 
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For the order quantity to be optional 
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Differentiating with respect to Q and equating to zero 
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Hence 
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In making use of the EOQ formula, care should be taken about the units in which the different variable are expressed.

The expression for EOQ in Rs. Is 
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 where A is the annual demand of the item in rupees, and K is a constant.

If the inventory carrying cost is specified as  I = cost of holding one unit in stock for a years.
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abc classification of inventory items

Equal control effort for all items is not ordinarily. Feasible / justified First the differing values of inventory items suggest that we concentrate our attention on higher valued items and be less concerned about low valued items. For example, Figure 10.2 shows a fairly typical relationship between the percentage of inventory items and the percentage of total rupee inventory value. Twenty percent of the items account for 60 per cent of the total rupee inventory value in Figure 10.2. The second 20 percent of items account for 20 percent of  the value, and finally, the greatest percentage of items (60 percent) accounts for only 20 percent of total inventory value. Because inventory costs are associated directly with inventory value, the potential costs saving from closer control is greater among the first group, which accounts for most of the inventory value.









Cumulative % of items

Figure 10.2

ABC classification of inventory items versus rupees volume

Second, even though an item may in itself be of low value, it is possible that the cost of a stock could be considerable for example, the shortage of a seemingly minor raw material item could cause idle labour costs and loss of production on an entire assembly line. Therefore, for both of the preceeding reasons, a classification of inventory items by the degree of control needed allows managers to place their efforts where the returns can be most important.

Controls for Class A Items

Close control is required for inventory items that have high stockout costs, plus those items in Figure 10.2 that account for a large fraction of the total inventory value. The closest control might be reserved for raw materials used continuously in extremely high volume. Purchasing agents may arrange contracts with vendors for the continuous supply of these materials at rate that match usage rates. In such instances, the purchase of raw materials is not guided by either economical quantities or cycles. Changes in the rate of flow are made periodically as demand and inventory position changes. Minimum supplies are maintained to guard against demand fluctuations and possible interruptions of supply.

For the balance of Class A items, periodic ordering, perhaps on a weekly basis, provides the needed close surveillance over inventory levels. Variations in usage rates are absorbed quickly by the size of each weekly order, according to the periodic or option systems discussed previously. Also, because of the close surveillance, the risk of a prolonged stockout is small. Nevertheless, buffer stocks that provide excellent service levels will be justified for items having large stockout costs.

Controls for Class B items

Periodic ordering once or perhaps twice per month could be sufficient for class B items, again applying the periodic or optional replenishment system. Stockout costs for class B item should be moderate to low, and buffer stocks should provide adequate control of stockout, even though the ordering occurs less often.

Controls for Class C Items

Class C items account for the great bulk of inventory items and carefully designed but rountine controls should be adequate. A recorder point system will ordinarily suffice. For each item, action is triggered when inventories fall to the recorder point. If usage changes, orders will be triggered earlier or later than average, providing the needed compensation. Semiannual or annual reviews of the system parameters should be performed to update usage rates, estimates of supply lead items, and costs, resulting in possible changes in EOQ.

 Some of the other frequently methods of Inventory Classification/control are:

1. Always better control (ABC) classification.

2. High, medium and low (HML) classification.

3. Vital, essential and desirable (VED) classification.

4. Scarce, difficult and easy to obtain (SDE).

5. Fast moving, slow moving and non-moving (FSN).

6. Economic order quantity (EOQ).

7. Max-Minimum system.

8. Two bin system.

9. Single bin system
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