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Class Lecture 9: Budgetary Control

For this topic we will follow the Chapter 9 (profit planning) from the textbook.

Topics to be discussed:

1. Economic Order Quantity (EOQ)

Economic Order Quantity (EOQ):

Inventory planning and control are an essential part of a budgeting system. Inventory levels should not be left to chance but should be carefully planned. Selecting the “right” level of inventories involves balancing three groups of costs: inventory ordering costs, inventory carrying costs, and the cost of not carrying sufficient inventory. 

Inventory ordering costs are incurred each time an inventory item is ordered. For example: clerical cost associated with ordering the inventory, some handling and transportation cost.

Inventory carrying costs are incurred to keep units in inventory. Theses costs includes storage cost, handling cost, property taxes, insurance, and the interest on the funds invested in inventories. 

The costs of not carrying sufficient inventory result from not having enough inventories in stock to meet customers need. These costs include lost sales, customer ill will, and the costs of expediting orders of goods not held in the stock.

Computing the Economic Order Quantity (EOQ):

The question “How much to order?” is answered by the economic order quantity (EOQ). It is the order size that minimizes the sum of the costs of ordering inventory and the costs of carrying inventory. 

EOQ could be computed under two approach-

1.The tabular approach

2.The formula approach

The tabular approach:

For example, suppose that 12000 units of a particular item are required each year. The management could order all 12000 units at once or they could order smaller numbers of units spread over the year-perhaps 1000 units per month. Placing only one order would minimize the total costs of ordering inventory but would result in high inventory carrying costs, since the average inventory level would be very large. On the other hand, placing many small orders would result in high ordering costs but in low inventory carrying costs, since the average inventory level would be reduced.  The EOQ is the order size that will optimally balance theses two costs- inventory ordering costs and inventory holding costs. 

Assume that a manufacturer uses 3000 subassemblies in the manufacturing process each year. The subassemblies are purchased from a supplier at a cost of Tk 20 each. Other cost data are given below:

 Inventory carrying costs, per unit, per year……..Tk 0.80

Cost of placing a purchase order………………….Tk 10.00

The following tabulation consists of the total costs associated with various order size for the subassemblies. In the table it shows if 50 units are ordered at a time and the items are ordered only when the inventory gets down zero, then the size of the inventory will vary from 50 units to 0 units. Thus, on an average there will be 25 units in inventory. Notice that total annual cost is lowest at the 250 and 300 unit order sizes. The EOQ will lie between theses two points. 

	
	
	Order size in units(O)

	Symbol
	
	50
	100
	200
	250
	300
	400
	1000
	3000

	Q/2
	Average inventory in units
	25
	50
	100
	125
	150
	200
	500
	1500

	Q/O
	Number of orders
	60
	30
	15
	12
	10
	7.5
	3
	1

	C(O/2)
	Annual carrying cost at Tk 0.80 per unit
	Tk 20
	Tk 40
	Tk 80
	Tk 100
	Tk 120
	Tk 160
	Tk 400
	Tk 1200

	P(Q/O)
	Annual ordering cost at Tk 10.00 per order
	Tk 600
	Tk 300
	Tk 150
	Tk 120
	Tk 100
	Tk 75
	Tk 30
	Tk 10

	T
	Total annual cost
	Tk 620
	Tk 340
	Tk 230
	Tk 220
	Tk 220
	Tk 235
	Tk 430
	Tk 1210


Symbols:

O= Order size in units
Q= Annual quantity used in units (3000 units in this example) 

C= Annual cost of carrying one unit in stock

P= cost of placing one order

T= total annual cost

The cost relationships from this tabulation are shown graphically in the next exhibit. The EOQ indicated on the graph.  Notice that the EOQ minimizes the total annual costs. It is also the point where annual carrying costs and annual ordering costs are equal. At the EOQ, these two costs are equal.

Graphic Solution to Economic Order Quantity:



The formula approach:


The EOQ can also be found by means of a formula. This is-


E= √2QP/C

Where, E= Economic Order Quantity

Q= Annual quantity used in units

P= cost of placing one order

C= Annual cost of carrying one unit in stock

Using the data from the preceding example, we can directly compute the EOQ,

Given that , Q= 3000 subassemblies used per year

P= Tk 10 cost to place an order

C= Tk 0.80 cost to carry one subassembly in stock for one year


E= √2QP/C = √2(3000) (Tk 10)/Tk 0.80= √75000

   = 274 units (the EOQ)

Just in Time and the Economic Order quantity:

 By examining the EOQ formula we can see that the economic order quantity, E, will decrease if:

1. The cost of placing an order, P, decrease

2. The cost of carrying inventory in stock, C , increases

Proponents of JIT argue that the cost of carrying inventory in stock is much greater than generally realized because of the waste and inefficiency that inventories creates. They also argue that following JIT procedures, such as concentrating all orders on a few high quality suppliers will dramatically reduce the cost of placing an order. As a consequence, JIT advocates argue that companies should purchase more frequently in smaller amounts.

Production Lot Size:


The EOQ concept can also be used top the problem of determining the economic lot size.  When companies manufacture a variety of products, they must decide how many units of one product should be produced before switching over to another product. The number of units in a lot, or production run, is referred as the lot -size or batch size.

Switching from one product to another requires changing settings on machines, changing tools, and getting different materials ready for processing. Making these changes requires time and may involve substantial out of pocket cost. These set up costs are analogous to the order costs to determine the optimal lot size. 

For example, Kohinoor Company has determined the following costs associated with one of its products-

Q= 15000 units produced each year

P= Tk 150 set up costs to switch production from one product to another

C= Tk 2 to carry one unit in stock for one year

What is the optimal production lot size for this product?

This can be determined by using the EOQ formula-

E= √2QP/C= E= √2(15000) (Tk 150)/TK 2

E= √2,250,000=1500 units (economic lot size)
Reorder Point:


The reorder point tells the manager when to place an order or when to initiate production to replenish depleted stocks.


It is dependent on three factors:

1. The EOQ

2. The lead time 

3. And the rate of usage during the lead time

The Lead Time:


The Lead-time can be defined as the interval between the time that an order is placed and the time when the order is finally received from the supplier or from the production line.

If the rate of usage during the lead-time is known with certainty, the reorder point can be determined by the following formula:

 Reorder point = Lead time X Average daily or weekly usage

Safety stock:


A safety stock serves as a kind of insurance against greater than usual demand and against problems in the ordering and delivery of goods. Its size is determined by deducting average usage from the maximum usage that can reasonably be expected during a period. 


If the following data are available, maximum expected usage pert week 65 units, average usage per week 50 units, lead time 3 weeks then-

Maximum expected usage pert week…………… 65 units

Average usage per week ………………………….50 units


    Excess……………………….……………………15 units

Lead time ……………………………………………X  3 weeks

Safety stock…………………………………………..45 units

Now the reorder point is determined by adding the safety stock to the average usage during the lead-time.
Example:

Economic Order Quantity …………….500 units

Lead time………………………………..3 weeks

Average usage per week.……………..50 units

Maximum expected usage pert wee… 65 units

Safety stock……………………………..45 units


From the above information calculate the reorder point.

Solution: 

Reorder point = (Lead time X Average daily or weekly usage)+ Safety stock

Reorder point = (3 weeks X 50 units per week) + 45 units =195 units


Key questions to review this chapter:


1. What three classes of costs are balanced by a company’s inventory policy?


2. Define lead-time and safety stock.


3. What is reorder point?


Students are requested to practice the following exercises from the textbook:


4. Page no 417(E 9-6, E9-7, E9-8)

5. Page no 426(P 9-20)

Now based on the review problems and the exercises students are requested to solve as many problems as you could.

Note: Please read the textbook carefully. Good luck.
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