	
[image: image1]
	Inventory Management, Just-in-Time,

and Simplified Costing Methods



	
	


Transition Notes
This chapter expands costs associated with goods for sale to include inventory shrinkage costs. The material on just-in-time production is revised, moving a section on the effect of JIT on product costing and adding material on JIT in service industries. A new section on lean accounting, focusing on value streams, is included in the chapter. Several new and revised problems are presented at the end of the chapter.
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I.
LEARNING OBJECTIVES

1. Identify six categories of costs associated with goods for sale.
2. Balance ordering costs with carrying costs using the economic-order-quantity (EOQ) decision model.
3. Identify the effects of errors that can arise between the EOQ decision model and ways to reduce conflicts between the EOQ model and models used for performance evaluation.
4. Describe why companies are using just-in-time purchasing.
5. Distinguish materials requirements planning (MRP) systems from just-in-time (JIT) systems for manufacturing.
6. Identify the features and benefits of a just-in-time production system.
7. Describe different ways backflush costing can simplify traditional inventory-costing systems.
8. Understand the principles of lean accounting.
II. CHAPTER SYNOPSIS

This chapter presents inventory management and accounting for the costs of inventory. Materials or inventory costs typically represent one of the largest costs in both manufacturing and retail companies. Management accountants provide managers with the information necessary to effectively manage the costs of inventory.

Six categories of costs associated with inventories are: purchasing costs, ordering costs, carrying costs, stockout costs, quality costs, and shrinkage. The economic-order-quantity (EOQ) decision model allows managers to determine an order quantity that balances ordering costs with carrying costs.
Just-in-time inventory and production systems are discussed, as this approach to manufacturing and inventory management is moving more and more into the mainstream. With the reduction or elimination of many inventories, a simplified cost accounting system has become possible. Backflush costing and lean accounting are presented as two possible simplified systems.

III. POINTS OF EMPHASIS

1. In many respects, this is somewhat of a radical chapter. Just-in-time, backflush costing, and lean accounting present approaches that are far from traditional cost-accounting methods. Although it is important that the students understand the “nuts and bolts” of how these systems operate, it is probably more important that they understand the reasons for these systems and why they are able to closely replicate results obtained through traditional costing methods.

2. Emphasize the costs associated with goods for sale. As this involves inventory management, once the students realize the costs associated with inventory, they can more readily see the benefits of just-in-time systems.

3. Just-in-time is a system that has been around for a number of years with successful results. The students need to understand how just-in-time production and inventory systems operate and why they succeed.

4. Although backflush costing and lean accounting have not received the attention or acceptance of just-in-time, they are likely to be a part of the cost accountant’s future. Students should have a general understanding of what is involved in these, and other, alternative costing systems.
IV. CHAPTER OUTLINE

	LEARNING 

OBJECTIVE
	1

	Identify six categories of costs associated with goods for sale

… purchasing, ordering, carrying, stockout, quality, and shrinkage



	


1.1
Inventory management includes planning, coordinating, and controlling activities related to the flow of inventory into, through, and out of an organization. Recall that activities consume costs, so much of inventory planning involves control of the six categories of cost associated with goods for sale.

· Purchasing costs are the costs of goods acquired from suppliers, including incoming freight costs. These are usually the largest cost category of goods for sale.

· Ordering costs are the costs of preparing and issuing purchase orders, receiving and inspecting the items included in the orders, and matching invoices received, purchase orders, and delivery records to make payments.

· Carrying costs are the costs that arise while holding an inventory of goods for sale.

· Stockout costs are the costs that result when a company runs out of an item for which there is customer demand. This may involve explicit costs such as expediting shipping or lost sales and customer ill will—which are not reflected in the financial statements.

· Costs of quality are the costs that result when features and characteristics of a product or service are not in conformance with customer expectations. The four categories of this cost: prevention, appraisal, internal failure, and external failure were covered in chapter 19.

· Shrinkage is the difference in the cost of inventory when physically counted and the amount shown on the books. It is the result of breakage, misclassification, theft, embezzlement, and clerical errors.

Refer to Quiz Question 1
	LEARNING 

OBJECTIVE
	2

	Balance ordering costs with carrying costs using the economic-order-quantity (EOQ) decision model

… choose the inventory quantity per order to minimize costs



	


2.1
The first decision in managing goods for sale is to determine how much of a given product should be ordered. Order too much, inventory becomes obsolete and the company is saddled with large carrying costs. Order too little, and the company will be placing frequent orders and experiencing stockouts.

2.2
The economic-order-quantity (EOQ) decision model calculates the optimal quantity of inventory to order.

2.3
This model assumes there are only ordering and carrying costs associated with inventory. It also assumes:

· The same quantity is ordered at each reorder point.

· Demand, ordering costs, and carrying costs are known with certainty. The purchase-order lead time—the time between placing an order and its delivery—is also known with certainty.

· Purchasing cost per unit is unaffected by the quantity ordered.

· No stockouts occur. The basis is that the costs of stockouts are so high that managers maintain adequate inventory to prevent them.

· Managers consider costs of quality and shrinkage only to the extent that these costs affect ordering or carrying costs.
2.4
EOQ, then, ignores purchasing, stockout, quality, and shrinkage costs. However, it can be a useful tool as it represents the order quantity that minimizes the relevant ordering and carrying costs.

2.5
The EOQ model is expressed as follows:
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where

D = Demand in units for a specified time period (usually one year)

P = Relevant ordering costs per purchase order

C = Relevant carrying costs per unit for the specified time period
TEACHING POINT. Illustrate the EOQ model by calculating an order quantity. Exercise 20-16 is a good one to use here. Save the reorder point for later. Go beyond the problem requirements and calculate the carrying and order costs at EOQ. Then assign students the task of calculating the sum of these costs at varying order levels above and below the EOQ. They will see that EOQ does minimize these costs.

(Exhibit 20-1 displays a graphical analysis of ordering and carrying costs.)
2.6
Once the decision of order quantity has been made, the second decision facing management is when to order a given product. This requires determination of the reorder point. This is the quantity level of inventory on hand that triggers a new purchase order. It can be calculated as follows:
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TEACHING POINT. Finish Exercise 20-16, illustrating calculation of the reorder point. Demonstrate the consequences of ordering too soon or too late.

(Exhibit 20-2 graphs inventory levels and reorder points.)
2.7
Orders do not always arrive on time. There may be shipping delays, strikes, weather-related delays, fluctuations in demand, or other factors that prevent the order from arriving before a stockout occurs. In order to protect against a stockout, the company should provide for safety stock. Safety stock is inventory held at all times as a buffer against unexpected events.

2.8
To calculate safety stock, multiply the average demand per day times the lead time. Lead time is the number of days from the time the order is placed until it is normally received.
TEACHING POINT. Illustrate a computation of safety stock.

(Exhibit 20-3 illustrates computation of safety stock.)
2.9
The EOQ model is only as effective as the numbers that go into the calculation; therefore, it is important to identify and estimate the relevant costs as accurately as possible.

Refer to Quiz Questions 2 through 6     Exercises 20-16, 20-17, 20-20, Problems 20-25 and 20-26 
	LEARNING 

OBJECTIVE
	3

	Identify and reduce the effects of errors that can arise when using the EOQ decision model

… errors in predicting parameters have a small effect on costs

and ways to reduce conflicts between the EOQ model and models used for performance evaluation

… by making the two models congruent



	


3.1
Relevant inventory costs include the relevant incremental costs plus the relevant opportunity costs of capital.
· Relevant incremental costs of carrying inventory include costs such as warehouse rent, warehouse workers’ salaries, costs of obsolescence, costs of shrinkage, and costs of breakage.

· Relevant opportunity cost of capital is the income forgone by investing capital in inventory rather than elsewhere.

3.2
The cost of a prediction error can be determined using a three-step approach.

Step 1:
Compute the monetary outcome from the best actions that could be taken, given the actual amount of the cost input (Cost per purchase order).

Step 2:
Compute the monetary outcome from the best action based on the incorrect predicted amount of the cost input.
Step 3:
Compute the difference between the two amounts.

(Exhibit 20-4 illustrates the sensitivity of the EOQ to changes in ordering and carrying costs.)
3.3
Frequently, there will be conflict between the EOQ model and the models used for performance evaluation. When this is the case, managers may act in their own self-interest to the detriment of the company.

3.4
The primary issue is that there are no opportunity costs recorded in the financial accounting systems, and therefore this is not usually a part of the performance-evaluation model.

3.5
This can be overcome by charging managers responsible for managing inventory with carrying costs that include a required return on investment.

	LEARNING 

OBJECTIVE
	4

	Describe why companies are using just-in-time purchasing

… high carrying costs, low ordering costs, high quality suppliers, and reliable supply chains




4.1 Just-in-time purchasing is the purchase of materials or goods so that they are delivered just as needed for production or sales.
4.2 The EOQ model is compatible with JIT, as carrying costs are reduced. At the same time, the cost of placing an order is decreasing due to:

· Establishing long-term purchasing agreements so additional negotiation is not necessary with each purchase.

· Placing purchase orders electronically, reducing the cost of placing an order.

· Using purchase-order cards with pre-set dollar limits. These cards avoid traditional labor-intensive procurement approval procedures.

4.3
JIT purchasing is not guided solely by the EOQ model, however. The EOQ model is designed to emphasize the trade-off between relevant carrying and ordering costs. Inventory management also includes purchasing costs, stockout costs, and quality costs.

(Exhibit 20-5 illustrates overall savings realized from utilizing JIT purchasing at CD World.)
4.4
Companies implementing JIT must choose their suppliers carefully and develop long-term supplier relationships.

4.5
Relevant costs of purchasing need to be considered in this decision—costs such as insurance, materials handling, breakage. These can differ among suppliers.

(Exhibit 20-6 illustrates relevant costs when choosing suppliers at CD World.)
4.6 Levels of inventory held by retailers are influenced by the demand patterns of their customers and supply relationships with distributors and manufacturers.

4.7 The supply chain describes the flow of goods, services, and information from the initial sources of materials and services to the delivery of products to consumers regardless of whether these activities occur within the organization or in other organizations.

4.8 A company should utilize JIT purchasing only if activities throughout the supply chain are properly planned, coordinated, and controlled.

TEACHING POINT. A truck assembly plant was attempting to implement a JIT inventory system, but one supplier of its engines was not able to produce and deliver on a just-in-time basis. In order to retain its customer, the supplier located a warehouse down the road from the assembly plant. Even though the supplier did not have a just-in-time production system, it was able to deliver to the assembly plant on a JIT basis and retain the customer.

4.9 An important point in supply-chain analysis is for each company in the supply-chain link to share information and plan and coordinate activities.

4.10 There are a number of benefits to this approach which can reduce uncertainty:

· Fewer stockouts at the retail level

· Reduced manufacture of product not immediately needed by retailers

· Fewer manufacturing orders that need to be expedited

· Lower inventories held by each company in the supply chain

Refer to Problems 20-29, 20-30, and 20-31
	LEARNING 

OBJECTIVE
	5

	Distinguish materials requirements planning (MRP) systems

… manufacturing products based on demand forecasts

from just-in-time (JIT) systems for manufacturing

… manufacturing products only upon receiving customer orders



	


5.1
Materials requirements planning (MRP) is a “push through” system that manufactures finished goods for inventory based on demand forecasts. An MRP system uses:

· Demand forecasts for final products

· A bill of materials detailing the materials, components, and subassemblies for each final product

· The available inventory of materials, components, and products

5.2
The master production schedule specifies the quantity and timing of each item to be produced.

5.3
Under an MRP system, inventory management can be a challenge as the system may not collect and update inventory records. The management accountant must maintain accurate records of inventory and its costs.

5.4
The management accountant must also estimate setup and downtime costs for production runs. Costs of setting up a production run are similar to ordering costs in the EOQ model.

5.5
In contrast to MRP’s “push through” approach, JIT is described as a “demand-pull” approach, meaning that demand, rather than forecasts, drive production.
Refer to Problem 20-27
	LEARNING 

OBJECTIVE
	6

	Identify the features of a just-in-time production system

… for example, organizing work in manufacturing cells, improving quality, and reducing manufacturing lead time to reduce costs and earn higher margins



	


6.1
JIT production, also known as lean production, is a “demand-pull” manufacturing system that manufactures each component in a production line as soon as, and only when, needed by the next step in the production line.

6.2
Thus, demand triggers each step of the production process as manufacturing activity is prompted by a need for that station’s output at the next step in the production process.

6.3
JIT seeks to:
· Meet customer demand in a timely way

· With high-quality products

· At the lowest possible cost

TEACHING POINT. How a JIT system accomplishes these goals may not seem readily apparent to someone not familiar with JIT. As the following features of a JIT system are covered, be sure to point out how that feature helps meet these three objectives. One way to accomplish this is to have the students look for ways these objectives are met.
6.4
A JIT production system has these features:
· Production in a JIT system is organized in manufacturing cells, or work cells. These are groupings of the different types of equipment and tasks performed in the manufacturing operation. Materials move sequentially from one machine to another, minimizing material-handling costs.

· Workers are hired and trained to be multiskilled and capable of performing a variety of operations and tasks.

· Defects are aggressively eliminated. With low levels of inventory, workers can easily trace and solve problems quickly and eliminate the cause of the defect.

· Setup time—the time required to get equipment, tools, and materials ready at the start of production—is reduced, along with a reduction in manufacturing cycle lead time. This makes production in smaller batches economical, reducing inventory levels, and enabling the company to respond faster to changes in demand.

· Suppliers are selected on the basis of their ability to deliver quality materials in a timely measure. By entering into long-term relationships, the supplier delivers materials of a specified quality, eliminating the need for inspection.

TEACHING POINT. Frequently, the window for delivery is very narrow. The company may indicate that the materials must be delivered between 9:00 a.m. and 9:30 a.m. If they arrive early, the manufacturing process is not ready. If late, the process is delayed.

6.5
Companies were initially attracted to JIT due to the lower carrying costs of inventory. However, they soon realized other benefits of lower inventories: emphasis on improving quality by eliminating the causes of rework, scrap, and waste along with lower manufacturing lead times.

6.6
JIT purchasing and production methods can be applied in industries other than retailing and manufacturing.

6.7
The success of a JIT production system hinges on the speed of information flows from customers to manufacturers to suppliers. Systems such as Enterprise Resource Planning (ERP) are being utilized to improve these information flows.

6.8
An ERP system is an integrated set of software modules covering accounting, distribution, manufacturing, purchasing, human resources, and other functions. A single database is utilized, which collects data and feeds it into these software applications.

6.9
These systems give lower-level managers, workers, customers, and suppliers access to detailed and timely operating information.

6.10
JIT is a quantum change in how the company conducts its operations. Personal observation is enhanced as lack of inventory makes problems and performance more visible. Certain measures used by management in evaluation are also affected:

· Financial performance measures such as inventory turnover ratios would increase.

· Nonfinancial performance measures of time, inventory, and quality would be affected in a positive manner.

6.11
Due to reductions in materials handling, warehousing, and inspection overhead costs are reduced. In addition, JIT assists in direct tracing of some costs usually classified as direct.

TEACHING POINT. When JIT first emerged, a number of companies tried it and abandoned it as not working for them. The problem was that they attempted to reduce inventory levels without addressing problems in their manufacturing process. In essence, they attempted to adopt JIT inventory without JIT production and failed.

	LEARNING 

OBJECTIVE
	7

	Describe different ways backflush costing can simplify traditional inventory costing systems

… for example, by not recording journal entries for work-in-process, purchase of materials, or production of finished goods



	


7.1
In adopting just-in-time production techniques the absence of inventories makes choices about cost-flow assumptions or inventory costing methods unimportant. All manufacturing costs of the accounting period flow directly into cost of goods sold. This can permit a simplified costing system.

7.2
Traditional normal and standard costing systems use sequential tracking, which is a system of recording journal entries in the same order as purchases and progress in production.

7.3
Such sequential tracking system has four trigger points, or stages, in the cycle from purchase of direct materials to sale of finished goods at which journal entries are made into the accounting system.

7.4
An alternative approach to sequential tracking is backflush costing, a system that omits some of the journal entries relating to the four stages shown in a sequential tracking system.

7.5
Under backflush costing, journal entries for one or more stages are omitted and the entries for a subsequent stage work backward to “flush out” the costs in the cycle for which entries were not made.

7.6
In a just-in-time system where inventories are minimal, backflush costing simplifies the costing system without a significant loss of information.
7.7
There are three approaches to backflush costing, with different placement of trigger points.

· Three trigger points with entries at purchase of direct materials, completion of finished units of product, and sale of finished goods.

· Two trigger points with entries at purchase of direct materials and sale of finished goods.

· Two trigger points with entries at completion of finished units of product and sale of finished goods.

7.8
Note that none of the methods makes a provision for work-in-process as those inventory levels are minimal.

TEACHING POINT. Backflush costing is radically different from the costing systems the students have been studying throughout the book. Cover examples of the journal entries in each approach to backflush costing. However, it is not enough just to go through the entries. Students need to understand why it is acceptable to omit these entries and that little or no information is lost by omitting the entries. Use of T-accounts in a sequential tracking system compared to the T-accounts in backflush costing will help the students see the reasoning behind backflush. 

7.9
Accounting for variances is essentially the same for all standard-costing systems, including backflush costing. The direct materials efficiency variance is determined by physically comparing remaining direct materials with what should remain based on output of finished goods during the period.

7.10
Two justifications are given for using the sale, not completion, of finished goods as the trigger point:

· This removes incentive for managers to produce for inventory because conversion costs become period costs.

· This approach gets managers focused on selling units rather than their production.

(Exhibits 20-7 through 20-9 illustrate the journal entries under the various backflush approaches.)
7.11
Backflush costing, by one view, does not strictly adhere to generally accepted accounting principles. For example, there is no recognition of work-in-process in the financial statements.

7.12
Advocates of backflush, however, cite the accounting principle of materiality in their support of backflush costing. Work-in-process is immaterial, and the results from backflush closely approximate the costs under sequential tracking.

7.13
Backflush is not restricted to companies using JIT. A company with short manufacturing lead time or very stable inventory levels may use backflush with acceptable results.

7.14
Critics maintain that backflush costing leaves no audit trail. However, the absence of large inventories allows managers to keep track of operations through personal observation, computer monitoring, and nonfinancial measures.

Refer to Quiz Questions 8, 9, and 10      

  Exercises 20-23, 20-24, 20-32, 20-33, and 20-34
	LEARNING 

OBJECTIVE
	8

	Understand the principles of lean accounting

… focus on costing value streams rather than products, and limit arbitrary allocations



	


8.1
Another simplified product costing approach is lean accounting, a costing method that creates value for customers by costing value streams, rather than individual products or departments.

8.2
Value streams are the value-added activities needed to design, manufacture, and deliver a given product to customers.

8.3
Lean accounting makes the entire value stream the cost object. As a result, product costs for individual products may not be computed. Standard costs and variances are not computed.

8.4
One result of lean accounting is that costs that are not directly traceable to the cost object are minimized.

8.5
Companies utilizing lean accounting have found the method much simpler (hence lean) than traditional product costing methods. Major factors in this simplicity are the minimal amount of overhead allocations and the reduced recordkeeping to compute actual product costs.
Refer to Problem 20-35
V.
Other Resources 

To download these and other resources, visit the Instructor’s Resource Center www.pearsonhighered.com.

The following exhibits were mentioned in this chapter of the Instructor’s Manual, and have been included in the PowerPoint Lecture presentation created specifically for this chapter. You may use the PowerPoint Lecture presentations “as is”, or modify them to suit your individual needs.

Exhibit 20-1 displays a graphical analysis of ordering and carrying costs.

Exhibit 20-2 graphs inventory levels and reorder points.

Exhibit 20-3 illustrates computation of safety stock.

Exhibit 20-4 illustrates the sensitivity of the EOQ to changes in ordering and carrying costs.

Exhibit 20-5 illustrates overall savings realized from utilizing JIT purchasing at CD World.

Exhibit 20-6 illustrates relevant costs when choosing suppliers at CD World.

Exhibit 20-7 illustrates the journal entries under the various backflush approaches.

Exhibit 20-8 illustrates a general ledger overview of backflush costing.
CHAPTER 20 QUIZ
1. Which of the following categories of costs are important when managing inventories of goods for sale according to the authors of the text?

a. Purchasing, ordering, supply, spoilage, and opportunity

b. Purchasing, stockout, carrying, ordering, and quality

c. Buying, holding, invoicing, opportunity, and investment

d. Supply, obsolescence, holding, stockout, and transportation-in

The following data apply to questions 2 through 6.
Liberty Celebrations, Inc. manufactures a line of flags. The annual demand for its flag display is estimated to be 100,000 units. The annual cost of carrying one unit in inventory is $1.60, and the cost to initiate a production run is $50. There are no flag displays on hand but Liberty had scheduled 60 equal production runs of the display sets for the coming year, the first of which is to be run immediately. Liberty Celebrations has 250 business days per year. Assume that sales occur uniformly throughout the year and that production is instantaneous.

2. [CMA Adapted] If Liberty Celebrations does not maintain a safety stock, the estimated total carrying cost for the flag displays for the coming year is

a.
$2,667.
b.
$2,000.
c.
$1,600.
d.
$1,333.

3. [CMA Adapted] The estimated total set-up cost for the flag displays for the coming year is

a.
$2,000.
b.
$3,000.
c.
$8,000.
d.
$12,500.

4. [CMA Adapted] If Liberty Celebrations were to schedule 30 equal production runs of the flag display for the coming year, instead of 60 equal runs, the sum of carrying costs and set-up costs for the coming year would increase (decrease) by

a.
$(166).
b.
$-0-.
c.
$166.
d.
$1,500.

5. [CMA Adapted] The number of production runs per year of the flag displays that would minimize the sum of carrying costs and set-up costs for the coming year is

a.
50.
b.
40.
c.
30.
d.
20.

6. [CMA Adapted] A safety stock of a 3-day supply of flag displays would increase Liberty Celebration’s planned average inventory in units by

a.
1,200.
b.
800.
c.
400.
d.
0.

7. Which of the following is not a major feature of a just-in-time production system?

a. Workers are trained to be multiskilled.

b. Emphasis is placed on increasing set-up time and manufacturing lead time.

c. Production is organized in manufacturing cells.

d. Total quality management is aggressively pursued.

The following data apply to questions 8 through 10.
Sit-On-It began operations in January 2008. Sit-On-It manufactures vehicular seat covers using a just-in-time production system supported by a backflush costing system. This system has two trigger points: (1) the purchase of raw materials, and (2) the sale of finished good units. Standard unit costs are $40 for raw materials and $25 for conversion costs. Sit-On-It writes off any underallocated or overallocated conversion costs immediately. The following data were available for January 2008:

Production in good units



19,800

Sales of good units




19,750

Purchases of raw materials [20,000 units at $40]
$800,000

Conversion costs incurred


         $496,000

8. The journal entry to record the manufacture of finished good units is

a.
Finished goods control




1,287,000

Inventory: Raw and in-process control



792,000

Conversion costs allocated




495,000

b.
Finished goods control




1,287,000

Conversion cost variance



       1,000

Inventory: Raw and in-process control



792,000

Conversion costs control




496,000

c.
Inventory: Raw and in-process control


   800,000

Conversion costs allocated



   495,000

Conversion cost variance



       1,000

Various assets and liabilities



         1,296,000

d.
No entry

9. The January ending total for all inventory balances is

a.
$16,250.
b.
$12,250.
c.
$11,250.
d.
$10,000.

10. The January cost of goods sold is

a.
$1,283,750.
b.
$1,284,750.
c.
$1,286,000.
d. 
$1,296,000.

CHAPTER 20 QUIZ SOLUTIONS
1.
b

2.
d

3.
b

4.
a

5.
b

6.
a

7.
b

8.
d

9.
d

10.
c
Quiz Question Calculations

2.
Each production run is 100,000/60 = 1,666.67

Average inventory is 1,666.67/2 = 833.33

Carrying cost is 833.33 ( 1.60 = $1,333

3.
60 setups ( $50 = $3,000

4.
Present

30 Runs
Carrying cost

$1,333

$2,666

Set-up cost

  3,000

  1,500
Total


$4,333

$4,167


30 runs is $166 less

5.

[image: image4.wmf]2(100,000)(50)/1.60 =  625,000 = 2,500


6.
100,000/250 days = 40 demand per day

40 ( 3 days = 120

9.
250 ( $40 = $10,000

10.
Material costs 

1,975 ( $40 =       $790,000

Conversion costs

          
     496,000
$1,296,000

20
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