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Transition Notes
The concept of equivalent units now precedes the introduction of the five-step process-costing sequence. This allows the students to more fully understand the steps in process costing, as equivalent units are an integral portion of these five steps. The discussion of the five steps has been rewritten to clarify the process. Journal entries in a process system are no longer a separate learning objective but are integrated with the material on the approaches to process costing. This emphasizes the linkage between the five-step process, the actual flow of product on the factory floor, and the accounting records. Most end-of-chapter problems and exercises are new or revised.
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I.
LEARNING OBJECTIVES

1. Identify the situations in which process-costing systems are appropriate.
2. Understand the basic concepts of process costing and compute average unit costs.
3. Describe the five steps in process costing and calculate equivalent units.
4. Use the weighted-average method and first-in, first-out (FIFO) method of process costing.
5. Apply process-costing methods to situations with transferred-in costs.
6. Understand the need for hybrid-costing systems such as operation costing.
II. CHAPTER SYNOPSIS

This chapter deals with the topic of process costing. Process costing is at the other end of the spectrum from job costing. Process-costing systems are used when companies produce a large quantity of identical or very similar goods or services. The main difference in job-costing and process-costing systems is the extent of averaging—process systems use broad averaging to determine a unit cost for the period. The five-step process to process costing is presented:

Step 1:
Summarize the flow of physical units (of output).

Step 2:
Compute output in terms of equivalent units.

Step 3:
Summarize total costs to account for.

Step 4:
Compute cost per equivalent-unit.

Step 5:
Assign total costs to units completed and to ending work-in-process.

The weighted-average method and the first-in, first-out (FIFO) method are two common process-costing methods. The primary difference between the two methods is that the FIFO method segregates current period production costs and units from the production costs and units that are part of beginning work-in-process. The use of standard costs and process costing with transferred-in costs are covered. Hybrid systems and operation costing are discussed.

III. POINTS OF EMPHASIS

1.
This is a chapter that must use examples and problems. The students must be engaged in working the problems in order to learn the material. It will be beneficial if the students work through a cost of production report for weighted average and for FIFO (although the chapter no longer uses that title).

2.
Don’t spend too little time on equivalent units. If the students cannot properly grasp this concept, the rest of what they are doing in this chapter will be incorrect. Make sure they understand how to calculate equivalent units when materials are added at the beginning and at the end of the process; and that they can calculate equivalent units for conversion cost when CC is added throughout the process.

3.
As time allows, devote some attention to hybrid-cost systems such as operation costing as illustrated in the Appendix. As most systems fall on a continuum between pure job costing and pure process costing, this is a useful concept for the students to master.
IV.
CHAPTER OUTLINE

	LEARNING 

OBJECTIVE
	1

	Identify the situations in which process-costing systems are appropriate

… when masses of identical or similar units are produced



	


1.1 In Chapter 4 the need for cost-accounting systems was discussed and two approaches to cost-accounting systems were introduced—job costing and process costing. Job costing was covered in detail.

1.2 Recall that the two systems are described as the ends of a continuum. Most operations have characteristics of both job-costing and process-costing systems and management must make a determination about which type of system to use.

1.3 A job-costing system is best suited to operations that have distinct, identifiable units of a product, such as custom-made jewelry.

1.4 A process-costing system works best in an environment in which masses of identical or similar units are produced, such as food processing.

TEACHING POINT. Have the students identify operations that would be appropriate for process costing and job costing. An auto repair shop is a good example of a job-costing system, as the invoice has materials, labor, and overhead charges on the bill. An inexpensive item such as a pen that students may be using is a good example of a process system. Point out that the pens are manufactured in the same way and in mass quantities. The only difference is in the color of the ink, the fineness of the point, and the color of the barrel. But these differences do not affect how the pens are manufactured—it is the same regardless of how these factors change.

1.5 In a process-costing system, the unit cost is determined by assigning total costs to many identical or similar units. Total costs are divided by the number of units produced to arrive at the unit cost.

1.6 The principal difference between the two systems is the extent of averaging used to compute unit costs of products or services. Process costing uses broad averages to determine an average production cost for all units produced.
	LEARNING 

OBJECTIVE
	2

	Understand the basic concepts of process costing

and compute average unit costs

… divide total costs by total units in a given accounting period

	


2.1
The simplest case of process costing occurs when there are no beginning or ending inventories of work-in-process. This rare situation is the simplest as the total manufacturing costs incurred in the period can be divided by the number of units completed to determine unit cost.

(Case 1 in the text illustrates this scenario.)

2.2
When there are beginning or ending work-in-process inventories, estimates must be made about the percentage of completion of the unfinished units. The accuracy of these estimates depends on the care, skill, and experience of the estimator and the nature of the conversion process.

2.3
These partially completed units must then be characterized into equivalent units of production. Partially assembled units are not the same as fully assembled units. In order to make comparisons between periods and accurately determine unit cost, the costs for the period must be divided by the equivalent units of production for the period.

(Case 2 illustrates process costing with zero beginning but some ending work-in-process inventory, and introduces equivalent units of production.)

TEACHING POINT. Although it is early in the chapter, it is good to perform some equivalent unit calculations at this point. Doing so will introduce the students to the most difficult aspect of process costing and will make the five-step procedure more readily understood. Exercise 17-16 is useful for this purpose.

2.4
There will be separate equivalent unit calculations for materials and for conversion cost due to the fact that material is typically introduced at the beginning of the process, whereas conversion costs are added uniformly throughout the process.

TEACHING POINT. Make sure the students understand that when materials are added at the start of the process, the units are 100 percent complete for materials. Although this seems like a simple concept, students often get tripped up over it when they look at conversion cost equivalent unit calculations.

	LEARNING 

OBJECTIVE
	3

	Describe the five steps in process costing

… to assign total costs to units completed and to units in work-in-process

and calculate equivalent units

… output units adjusted for incomplete units


	


3.1
The five-step procedure to calculate the cost of fully assembled units during the month as well as the cost of partially completed units at the end of the period are:

Step 1:
Summarize the flow of physical units of output.

Step 2:
Compute output in terms of equivalent units.

Step 3:
Summarize total costs to account for.

Step 4:
Compute cost per equivalent unit.

Step 5:
Assign total costs to units completed and to units in ending work-in-process.

TEACHING POINT. The students will have less trouble remembering the five points if they relate them to the cost of production report. These steps are the major sections of that report.

(Exhibit 17-1 illustrates the first two steps in process costing in Case 2.)
(Exhibit 17-2 illustrates steps 3 through 5 in process costing in Case 2.)
(Exhibit 17-3 diagrams the flow of costs in a process-costing system.)
	LEARNING 

OBJECTIVE
	4

	Use the weighted-average method of process costing

… assigns costs based on total costs and equivalent units completed to date

and the first-in, first-out (FIFO) method of process costing

… to assign costs based on costs and equivalent units of work done in the current period



	


4.1
The most complex situation arises in process costing when the company has beginning and ending work-in-process inventories.

4.2
There are two methods for process costing: the weighted-average process-costing method and the first-in, first-out (FIFO) process-costing method. The difference in the two methods deals with how equivalent units of production are calculated.
4.3
The weighted-average process-costing method calculates cost per equivalent unit of all work done to date regardless of when the work was performed and assigns this cost to finished goods and ending work-in-process inventory.

(Case 3 illustrates process costing with some beginning and some ending work-in-process inventory.)

(Exhibit 17-4 illustrates the first two steps in process costing in Case 3.)
(Exhibit 17-5 illustrates steps 3 through 5 in process costing in Case 3.)
4.4
The journal entries associated with process costing are similar to those for a job-costing system. However, there will be separate work-in-process accounts for each production department, along with separate overhead accounts.
4.5
The first-in, first-out (FIFO) process-costing method assigns the cost of the previous accounting period’s equivalent units in beginning work-in-process inventory to the first units completed and transferred out and assigns the cost of equivalent units worked on during the current period first to finish the beginning inventory, then to units started and completed, and finally to units in ending work-in-process.

4.6
This method assumes that the earliest equivalent units in work-in-process are completed first—a logical assumption.

4.7
Unlike the weighted-average method, FIFO keeps work on beginning inventory before the current period separate from work done in the current period.

(Exhibits 17-6 and 17-7 display use of the FIFO method for process costing.)
4.8
Each of the two methods, weighted-average and first-in, first-out, are widely used. If the company does not experience large fluctuations in price, there will be minimal differences between the two. With the trend to smaller inventory levels, the differences in costs between the two methods are also reduced.

4.9
FIFO has the advantage of providing information about changes in costs from one period to the next. This will allow them to adjust selling prices based on current conditions. It is, in theory, the method yielding the most precise unit prices.

4.10
Weighted-average has the advantage of simplicity and is more representative of average unit costs when prices fluctuate markedly from month-to-month.
Refer to Quiz Questions 1 through 6  
                     Exercises 17-19, 17-20, 17-21, 17-22, 17-24
	LEARNING 

OBJECTIVE
	5

	Apply process-costing methods to situations with transferred-in costs

… using weighed-average and FIFO methods



	


5.1
Many companies with process-costing systems have two or more departments or processes in the production cycle. Each department has its own unique work-in-process account and factory overhead account.

5.2
Products completed by a department and carried forward to a subsequent production department are referred to as transferred-in costs by the subsequent production department.

5.3
The journal entry for this transfer is a debit to Work-in-Process for the receiving department and a credit to the Work-in-Process account for the transferring department.

TEACHING POINT. Make certain the students understand that product transferred out to another production department is not finished goods. From the view of the transferring-out department, their work on the units is complete, but from the broader perspective of the entire organization, it remains work-in-process.
5.4
Transferred-in costs can be accounted for under weighted-average or the FIFO methods. In essence, these costs are treated as direct materials in which all the materials are added at the beginning of the process for that department.

(Exhibits 17-8 and 17-9 display use of the weighted-average method with transferred-in costs.)
(Exhibits 17-10 and 17-11 display use of the FIFO method with transferred-in costs.)
5.5
Four points to remember when dealing with transferred-in costs include:

· Be sure that transferred-in costs are included in your calculations.

· Do not overlook transferred-in costs assigned to the beginning work-in-process inventory when using FIFO.

· Costs fluctuate between periods. Therefore, transferred batches may contain batches accumulated at different costs.

· Units may be measured by different denominations in different departments. One department may express its output in gallons, whereas a subsequent department may use quarts, for example.

5.6
As has been observed, product-costing systems do not fall neatly into either 
job-costing or process-costing categories. Oftentimes a company uses a hybrid-costing system that blends characteristics from both job-costing and process-costing systems.

5.7
In these situations, the product-costing system should be designed to fit the characteristics of the different production systems.
Refer to Quiz Question 1




 Exercises 17-27 and 17-33
	LEARNING 

OBJECTIVE
	6

	Understand the need for hybrid-costing systems such as operation costing

… when product costing does not fall into job-costing or process-costing categories

	


6.1
A hybrid-costing system blends characteristics of job-costing and process-costing systems.

6.2
An operation, a common type of hybrid-costing system is a standardized method or technique that is performed repetitively, often on different materials, resulting in different finished goods.

6.3
For example, a furniture manufacturer may manufacature sofas. The sofa can have a basic design and the assembly of that sofa can be accounted for through a process-costing system. However, each sofa may use a different material—leather, vinyl, cloth, and so on. The only cost difference is in the materials used.

6.4
In situations such as these, the materials are accounted for under a job-costing system, and the conversion is handled through process costing.

Exercises 17-23 and 17-28
APPENDIX: STANDARD-COSTING METHOD OF PROCESS COSTING

A.1
Companies using process-costing systems find it fairly easy to set standards for quantities of inputs needed to produce output. Standard cost per unit can then be multiplied by input quantity standards to develop standard cost per output unit.

(Exhibits 17-12 and 17-13 illustrate incorporation of standard costs into a process-costing system.)
TEACHING POINT. As time allows, illustrate preparation of a Cost of Production Report using standard costs. Exercise 17-29 is a good example of this type of problem.

A.2
In using a standard-costing system, variances will arise because the standard quantity was not used or the standard price was not paid for the inputs.

A.3
The company can choose to carry inventories at standard, recording the variances in the journal entries for process costing.

(Exhibit 17-14 displays the flow of standard costs in a process-costing system.)
Refer to Quiz Questions 8 through 10                        
 Exercises 17-29; Problems 17-43 
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 17-1 illustrates the first two steps in process costing in Case 2.
Exhibit 17-2 illustrates steps 3 through 5 in process costing in Case 2.
Exhibit 17-3 diagrams the flow of costs in a process-costing system.

Exhibit 17-4 illustrates the first two steps in process costing in Case 3.
Exhibit 17-5 illustrates steps 3 through 5 in process costing in Case 3.
Exhibits 17-6 and 17-7 display use of the FIFO method for process costing.

Exhibits 17-8 and 17-9 display use of the weighted-average method with transferred-in costs.

Exhibits 17-10 and 17-11 display use of the FIFO method with transferred-in costs.
Exhibits 17-12 and 17-13 illustrate incorporation of standard costs into a process-costing system.
Exhibit 17-14 displays the flow of standard costs in a process-costing system.

CHAPTER 17 QUIZ
Use the following information for questions 1 through 10.
Top That manufactures baseball-style hats. Material is introduced at the beginning of the process in the Cutting Department. Conversion costs are incurred (and allocated) uniformly throughout the process. As the cutting of material is completed, the pieces are immediately transferred to the Sewing Department. Data for the Cutting Department for the month of February 2009 follow:

Work-in-process, January 31—50,000 units

100 percent complete for direct materials; 40 percent completed for conversion costs actual costs of direct materials, $70,500; actual costs of conversion, $34,050

Units started during February, 

225,000

Units completed during February 
200,000

Work-in-process, February 28

75,000 units

100 percent complete for direct materials; 20 percent completed for conversion costs

Direct materials added during February [actual costs]
$342,000

Conversion costs added during February [actual costs]
$352,950

1. Assuming Top That uses the weighted-average method to account for inventories, the equivalent units of work for the month of February are

Direct Materials

    Conversion Costs
a.
225,000




225,000

b.
200,000



200,000

c.
275,000



215,000

d.
225,000




200,000
2. Assuming Top That used the weighted-average method to account for inventories, the cost per equivalent whole unit produced during February is

a.
$3.30.
b.
$3.55.
c.
$3.77.
d.
$4.00.

3. Assuming Top That uses the weighted-average method to account for inventories, the assignment of costs to work-in-process at the end of February is

a.
$300,000.
b.
$266,250.
c
$166,525.
d.
$139,500.

4. If Top That uses the first-in, first-out (FIFO) method to account for inventories, the equivalent units of work for the month of February are

Direct Materials

   Conversion Costs
a.
225,000


225,000

b.
225,000



195,000

c.
275,000

200,000

d.
200,000



195,000
5. If Top That uses the FIFO method to account for inventories, the costs per equivalent unit for February are

Direct Materials


Conversion Costs
a.
     $1.50



          $1.76

b.
     $1.83



          $1.72

c.
     $1.71



          $1.81

d.
     $1.52



          $1.81

6. Assuming Top That uses the first-in, first-out (FIFO) method to account for inventories, the assignment of costs to units completed and transferred to the Sewing Department during February is

a.
$658,350.
b.
$636,450.
c.
$666,000.
d.
$652,000.
7. In the Sewing Department, additional direct materials are added to the product at the end of production. Without prejudice to your answer for questions 1 through 9, assume that 200,000 units were transferred from the Cutting Department and that the weighted-average method is used. Data for February follow:

Work-in-process, January 31—70,000 units (30 percent complete as to conversion)

Units completed during February—240,000 units

Work-in-process, February 28—30,000 units (80 percent complete as to conversion)

For the Sewing Department, the equivalent units of work done in February is

Transferred In
Direct Materials

Conversion Costs
a.
200,000
200,000
200,000

b.
200,000
170,000
194,000

c.
240,000
240,000
245,000

d.
270,000
240,000
264,000
The following additional data apply to questions 8 through 10.

Standard costs for the Cutting Department—Direct materials: $1.50 per unit; Conversion costs $1.75 per unit

8. The standard costs of units completed and transferred from the Cutting Department during February is

a.
$731,250.
b.
$650,000.
c.
$678,750.
d.
$600,000.

9. The conversion costs variance for the month of February is

a.
$40,800 favorable.

b.
$94,250 favorable.

c.
$11,700 unfavorable.
d.
$29,750 unfavorable.

10. The journal entry to record inventory costs and direct-material variances for the month of February is

a.
Cutting Department Control


342,000

Direct Material Variances


    4,500


Work-in-Process—Cutting Department



337,500

b.
Work-in-Process—Cutting Department

337,500

Direct Material Variances


    4,500

Cutting Department Control




342,000

c.
Work-in-Process—Cutting Department

342,000

Direct Material Variances


    4,500

Cutting Department Control




337,500

d.
Work-in-Process—Cutting Department

341,250

Direct Material Variances


       750

Cutting Department Control




342,000
CHAPTER 17 QUIZ SOLUTIONS
1.
c

2.
a

3.
d

4.
b

5.
d

6.
a

7.
b

8.
c

9.
b

10.
d

Quiz Question Calculations

1. DM = 50,000 + 225,000 = 275,000 EU

CC = 200,000 + 0.20(75,000) = 215,000 EU

2.
342,000 + 70,500/275,000 = $1.50/unit for Materials

352,950 + 34,050/215,000 = $1.80/ unit for Conversion Cost

$1.50 + $1.80 = $3.30

3.
75,000 ( 1.50 


= $112,500

75,000 ( 0.5 ( 1.80

=     27,000

$139,500

4.
Materials


= 225,000 EU (number of units started)

Conversion Cost 

BI 50,000 ( 0.6

=     30,000

S&C 


=   150,000

EI 75,000 ( 0.2 

=     15,000




  
     195,000

5.
342,000/225,000 = $1.52/unit for Materials

352,950/195,000 = $1.81/unit for Conversion Cost

6.
Beginning Work-in-Process




 $104,550

To complete Beginning Work-in-Process 50,000 ( 0.6 ( 1.81  
     54,300
$158,850

Started & Completed  150,000 ( 3.33



  499,500

Transferred to Sewing





$658,350
7.
200,000 ( 3.25 = $650,000

7. Standard cost
$1.75

Actual cost
  1.81

Variance
    0.06 (195,000 = 11,700U

8. Standard 225,000 ( $1.50 
$337,500

Actual  



  342,000

Variance


$    4,500U

Transferred in 

200,000 + 70,000 = 270,000

Direct Materials

240,000 (units completed, materials added at end)

Conversion Cost
240,000 + 0.8(30,000) = 264,000
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