CHAPTER 20

INVENTORY MANAGEMENT, JUST-IN-TIME, 

AND BACKFLUSH COSTING

20-3
3.Five assumptions made when using the simplest version of the EOQ model are:

1.
The same fixed quantity is ordered at each reorder point.

2.
Demand, ordering costs, carrying costs, and the purchase-order lead time are certain.

3.
Purchasing costs per unit are unaffected by the quantity ordered.

4.
No stockouts occur.

5. Costs of quality are considered only to the extent that these costs are components of ordering costs or carrying costs.

20-9 11.Supply-chain analysis describes the flow of goods, services, and information from the initial sources of materials and services to the delivery of product to consumers, regardless of whether those activities occur in the same organization or in other organizations.  Sharing of information across companies enables a reduction in inventory levels at all stages, fewer stockouts at the retail level, reduced manufacture of product not subsequently demanded by retailers, and a reduction in expedited manufacturing orders.

20-13
13.Just-in-time (JIT) production is a “demand-pull” manufacturing system that has the following features:

·   Organize production in manufacturing cells,

· Hire and retain workers who are multiskilled,

· Aggressively pursue total quality management (TQM) to eliminate defects,

· Place emphasis on reducing both setup time and manufacturing lead time, and

· Carefully select suppliers who are capable of delivering quality materials in a timely manner.

20-18
(15 min.)
18.EOQ for a retailer.
1.
D = 20,000,  P = $160,  C = 20% ( $8  =  $1.60


EOQ =  EQ \R( ,\F(2DP,C))   =   EQ \R( ,\F(2 ( 20‚000 ( $160,$1.60))   = 2,000 yards

2.
Number of orders per year:   EQ \f(D,EOQ)   =   EQ \F(20‚000,2‚000)  = 10 orders

3.
Demand each working day 
=  EQ \f(D,Number of working days) 


=   EQ \F(20‚000,250) 


=  80 yards per day



=  400 yards per week


Purchasing lead time = 2 weeks


Reorder point = 400 ( 2 = 800 yards

20-19
(20 min.)
19.EOQ for manufacturer.

1.
Relevant carrying costs per part per year:


Required annual return on investment 12% ( 50 = 
$6

Relevant insurance, materials handling, breakage, etc.

  costs per year
  2
Relevant carrying costs per part per year
$8
With D = 12,000; P = $120; C = $8, EOQ for manufacturer is:

 EQ \R( ,\F(2DP,C))   =   EQ \R( ,\F(2 ( 12‚000 ( $120,$8))   = 600 units

1. 
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= $2,400 + $2,400  = $4,800


where Q = 600 units, the quantity ordered.

3.
Purchase order lead time is half a month


Monthly demand is 12,000 units ÷ 12 months = 1,000 units per month.


Demand in half a month is  EQ \f(1,2)   ( 1,000 units or 500 units.

Hence, Beaumont should reorder when inventory of CU29 falls to 500 units.

	Excel 20-19
	
	
	

	Inventory Management, JIT, and Backflush Costing

	Beaumont Corporation
	
	
	

	
	
	
	

	Original Data
	

	
	
	
	

	Annual demand
	 12,000 
	units
	

	Purchase cost per unit
	 $50 
	
	

	Required return on investment
	12%
	
	

	Relevant ordering costs per purchase order
	 $120 
	
	

	
	
	
	

	
	
	
	

	Relevant carrying cost per unit per year:
	
	
	

	Required annual return on investment
	 $6 
	per unit
	

	Relevant insurance, materials handling,
	
	
	

	and breakage per year
	 $2 
	per unit
	

	Total carrying cost per unit per year
	 $8 
	per unit
	

	
	
	
	

	Problem 1
	
	
	

	
	
	
	

	D
	 12,000 
	
	

	P 
	 $120 
	
	

	C
	 $8 
	
	

	
	
	
	

	Economic order quantity
	600
	units
	


20-19
(Cont’d.)
	
	
	
	

	Problem 2
	
	
	

	
	
	
	

	Annual relevant ordering costs
	 $2,400 
	
	

	Annual relevant carrying costs
	 $2,400 
	
	

	Relevant total costs
	 $4,800 
	per year
	

	
	
	
	

	Problem 3
	
	
	

	
	
	
	

	Monthly demand
	 1,000 
	units
	

	Purchasing lead time
	 0.5 
	month
	

	Reorder point
	500
	units
	

	
	
	
	


20-22
(20 min.)
22.JIT production, relevant benefits, relevant costs.
1.
Solution Exhibit 20-22 presents the annual net benefit of $154,000 to Evans Corporation of implementing a JIT production system.  

2.
Other nonfinancial and qualitative factors that Evans should consider in deciding whether  it should implement a JIT system include:

a.
The possibility of developing and implementing a detailed system for integrating the sequential operations of the manufacturing process.  Direct materials must arrive when needed for each subassembly so that the production process functions smoothly.

b.
The ability to design products that use standardized parts and reduce manufacturing time.

c.
The ease of obtaining reliable vendors who can deliver quality direct materials on time with minimum lead time.

d.
Willingness of suppliers to deliver smaller and more frequent orders.

e.
The confidence of being able to deliver quality products on time.  Failure to do so would result in customer dissatisfaction.

f.
The skill levels of workers to perform multiple tasks such as minor repairs, maintenance, quality testing and inspection.

Solution Exhibit 20-22

Annual Relevant Costs of Current Production System and  JIT Production System

for Evans Corporation

	Relevant Items
	Relevant Costs under Current Production System
	Relevant

Costs under JIT

Production System 

	Annual tooling costs
	–
	$150,000

	Required return on investment:
	
	

	12% per year (  $900,000 of average inventory per year
	$108,000
	

	12% per year (  $200,000 of average inventory per year
	
	24,000

	Insurance, space, materials handling, and setup costs
	  200,000
	140,000a

	Rework costs
	  350,000
	280,000b

	Incremental revenues from higher selling prices
	             –      
	   (90,000)c

	Total net incremental costs
	$658,000
	$504,000


Annual difference in favor of JIT production

$154,000



a$200,000 (1 – 0.30) = $140,000

b$350,000 (1 – 0.20) = $280,000

c$3 × 30,000 units = $90,000

20-22
(Cont’d.)

3a.
Personal observation by production line workers and managers is more effective in JIT plants than in traditional plants. A JIT plant’s production process layout is streamlined. Operations are not obscured by piles of inventory or rework. As a result, such plants are easier to evaluate by personal observation than cluttered plants where the flow of production is not logically laid out.


Besides personal observation, nonfinancial performance measures are the dominant methods of control. Nonfinancial performance measures provide most timely and easy to understand measures of plant performance. Examples of nonfinancial performance measures of time, inventory, and quality include:

· Manufacturing lead time

· Units produced per hour

· Machine setup time ÷ manufacturing time

· Number of defective units ÷ number of units completed

In addition to personal observation and nonfinancial performance measures, financial performance measures are also used. Examples of financial performance measures include:

· Cost of rework

· Ordering costs

· Stockout costs

· Inventory turnover

3b.
The success of a JIT system depends on the speed of information flows from customers to manufacturers to suppliers. The Enterprise Resource Planning (ERP) system has a single database, and gives lower-level managers, workers, customers, and suppliers access to operating information. This benefit, accompanied by tight coordination across business functions, enables the ERP system to rapidly transmit information in response to changes in supply and demand so that manufacturing and distribution plans may be revised accordingly.

20-24
(20 min.)
24.Backflush costing, two trigger points, materials purchase and 
sale (continuation of 20-23).
1.

	(a)  Purchases of direct materials
	Inventory Control
	2,754,000
	

	
	   Accounts Payable Control
	
	2,754,000

	(b)  Incur conversion costs
	Conversion Costs Control
	723,600
	

	
	   Various Accounts
	
	723,600

	(c)  Completion of finished goods
	No entry
	
	

	
	
	
	

	(d)  Sale of finished goods
	Cost of Goods Sold
	3,432,000
	

	
	   Inventory Control
	
	2,692,800

	
	   Conversion Costs Allocated
	
	739,200

	(e)  Underallocated or
	Conversion Costs Allocated
	739,200
	

	       Overallocated conversion
	   Costs of Goods Sold
	
	15,600

	       Costs
	   Conversion Costs Control
	
	723,600


2.


20-26
(30 min.)26.
Effect of different order quantities on ordering costs and 


carrying costs, EOQ.

1.
A straightforward approach to this requirement is to construct the following table for different purchase-order quantities.

	D:  Demand
	26,000
	26,000
	26,000
	26,000
	26,000



	Q:  Order quantity
	300
	500
	600
	700
	900



	Q/2:  Average inventory in units
	150
	250
	300
	350
	450



	D/Q:  Number of purchase orders
	86.67
	52
	43.33
	37.14
	28.89

	(D/Q) ( P:  Annual ordering costs
	$6,240
	$3,744
	$3,120
	$2,674
	$2,080

	(Q/2) ( C:  Annual carrying costs
	  1,560
	  2,600
	  3,120
	  3,640
	  4,680

	Total relevant costs of ordering 

   and carrying inventory
	$7,800
	$6,344
	$6,240
	$6,314
	$6,760





Minimum


Cost

D 
= 26,000 units

Q 
= order quantity

P 
= $72

C 
= $10.40


EOQ 
=  EQ \R( ,\F(2DP,C))   =  
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 =  EQ \R( ,360‚000)   =  600 packages

The shape of the total relevant cost function for Koala Blue is relatively flat from order quantities 500 to 700.

2.
When the ordering cost per purchase order is reduced to $40:


EOQ
= 
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=  EQ \R( ,200‚000)   =  447.2 packages or 447 packages (rounded)

The EOQ drops from 600 packages to 447 packages when Koala Blue's ordering cost per purchase order drops from $72 to $40.

20-28
(20–30 min.) 28. EOQ, cost of prediction error.
1.
EOQ 
=  EQ \R( ,\F(2DP,C)) 

D = 2,000;  P  =  $40; C  =  $4 + (10% ( $50)  =  $9


EOQ 
= 
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 =  133.333 tires   EQ \o(–,~)   133 tires (approximately)


TRC
=  EQ \F(DP,Q)  +  EQ \F(QC,2)    where Q can be any quantity, including the EOQ  



=  
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=  $600 + $600  =  $1,200


If students used an EOQ of 133 tires (order quantities rounded to the nearest whole number),


   TRC
= 
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=  $601.5 + $598.5  =  $1,200.


Sum of annual relevant ordering and carrying costs equals $1,200.

2.
The prediction error affects C, which is now:


C 
=  $4 + (10% ( $30) = $7


D
=  2,000,  P = $40,  C = $7


EOQ 
=   EQ \R( ,\F(2(2‚000($40,$7))   =  151.186 tires  = 151 tires (rounded)

20-28 (Cont'd.)

The cost of the prediction error can be calculated using a three-step procedure:

Step 1:  Compute the monetary outcome from the best action that could have been taken, given the actual amount of the cost input.


TRC
=  EQ \F(DP,Q)  +  EQ \F(QC,2) 

= 
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=  $529.15 + $529.15  =  $1,058.30

Step 2:  Compute the monetary outcome from the best action based on the incorrect amount of the predicted cost input.


TRC
=    EQ \F(DP,Q)  +  EQ \F(QC,2) 


=   
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=   $600 + $466.67  =  $1,066.67

Step 3:  Compute the difference between the monetary outcomes from Step 1 and Step 2:


Monetary Outcome

Step 1
$1,058.30


Step 2
  1,066.67

Difference
$      (8.37)

The cost of the prediction error is $8.37.

Note:  The $20 prediction error for the purchase price of the heavy-duty tires is irrelevant in computing purchase costs under the two alternatives because the same purchase costs will be incurred whatever the order size.


Some students may prefer to round off the EOQs to 133 tires and 151 tires, respectively.  The calculations under each step in this case follow:

Step 1:   TRC  =   
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=  $529.80 + $528.50  =  $1058.30

Step 2:   TRC  =   
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=  $601.50 + $465.50  =  $1067.00

Step 3:   Difference  =  $1,058.30 – $1,067.00  =  ($8.70)

















































(e)  15,600





(d) 3,432,000





Cost of Goods Sold





   Inventory Control





(d)  2,692,800





(a)  2,754,000





Bal. 61,200





     (d) 739,200





     Conversion Costs Allocated





(e) 739,200





    Conversion Costs Control





(b) 723,600





     (e) 723,600
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Direct Materials
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