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Transition Notes
Part One of this chapter presents costs of quality through a balanced scorecard perspective. The discussion of the financial perspective has undergone slight revisions, placing more emphasis on opportunity costs resulting from poor quality. The discussion of cause-and-effect, or fishbone, diagrams has been expanded. In addition the discussion of the learning-and-growth perspective has been expanded. Part Two, Time as a Competitive Tool, has undergone slight modifications in the written presentation to further explain the concepts. A new section has been added to the end of Part Three, discussing the balanced scorecard and time-related measures. Many of the end-of-chapter problems and exercises have been revised or replaced with new material. 
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I.
LEARNING OBJECTIVES

1. Explain the four cost categories in a costs-of-quality program

2. Provide examples of nonfinancial quality measures of customer satisfaction in the balanced scorecard

3. Use three methods to identify quality problems

4. Identify relevant costs and benefits of quality improvement programs

5. Describe the benefits of financial and nonfinancial measures of quality

6. Describe customer-response time and explain why delays happen and their costs

7. Apply the three measures in the theory of constraints

8. Explain how to manage bottlenecks

II. CHAPTER SYNOPSIS

This chapter looks at the balanced scorecard with particular reference to quality and time factors. Quality can be design quality or conformance quality. Quality costs are usually categorized as appraisal, inspection, internal failure, and external failure. A quality program will incur costs in the first two categories, with the expectation that failure costs will decrease. Several measures designed to detect quality problems are presented.

The chapter also examines time as a competitive tool, focusing on customer-response time and on-time delivery as time-related factors. The Theory of Constraints is discussed, along with the related concept of bottlenecks and how to overcome them.

III. POINTS OF EMPHASIS

1. This chapter covers a number of non-traditional topics that students may not readily see as relevant to the study of accounting. However, as society changes, the issues of quality and timeliness have become increasingly important. The cost accountant can assist management in these areas by providing relevant information.

2. Emphasize the two types of quality: quality of conformance and quality of design. Quality of conformance does not require that a product be the best, or have all the “bells and whistles,” but conform to its designed purpose.

3. Also emphasize the four categories of quality cost and the trade-offs that occur. When prevention and appraisal costs increase, internal and external failure costs should decrease.

4. Customer-response time is how long it takes from the time a customer places an order for a product or service to the time the product or service is delivered to the customer. Coupled with on-time performance, these measures of time management can help a company improve its “time-based” performance. Link this improvement to increased profitability so the students understand the relationship.
5. The Theory of Constraints is a valuable tool to have in the cost accountant’s arsenal. However, the very short-term nature of the TOC should not be overlooked. Point out that it is designed to remedy a specific problem— bottlenecks—and is not designed to fix the entire production process. Additionally, overemphasis on the TOC can create an unbalanced overall focus on operations.
IV. CHAPTER OUTLINE

	LEARNING 

OBJECTIVE
	1

	Explain the four cost categories in a costs-of-quality program

. . . prevention

appraisal, internal failure, and external failure costs


	


1.1 Companies have found that quality can be used as a competitive tool. Quality is defined as the total features and characteristics of a product or service made or performed according to specifications to satisfy customers at the time of purchase and during use.

TEACHING POINT. Don’t just recite this definition. Break it down, examining each aspect of the definition and its implications of organizations and customers. 

1.2 With a renewed focus on quality, international quality standards have emerged. The International Organizations for Standardization has developed ISO 9000, a set of five international standards for quality management. Companies strive to receive ISO 9000 certification.

1.3 There are two aspects of quality. Design quality refers to how closely the characteristics of a product or service meet the needs and wants of customers. Design quality, then, involves giving customers what they desire in a product or service.

1.4 Conformance quality refers to the performance of a product or service relative to its design and product specifications. For example, if I buy an iPod and it breaks during the first week of use, there is a failure of conformance quality, as I anticipated it would last longer than one week.

TEACHING POINT. Emphasize that quality does not have to be the most expensive. A product or service can be a quality product or service if it conforms to its design. This is quality of conformance. Ask the students to name their favorite restaurant. You will get a variety of responses usually including the more expensive ones. Ask why they like that particular restaurant. Then ask if they eat there every day. Of course, the response is that it would be too costly to do so. Then move to asking about where they would go to lunch today (if not the campus cafeteria). Responses are normally various fast food restaurants. Ask why those choices. Again, you will get responses such as good food at good prices. Then ask if they would be upset if they got a Wendy’s hamburger if they ordered a $10 burger at Outback. This illustrates that both a Wendy’s and an Outback hamburger are quality products in terms of quality of conformance. Wendy’s is a good inexpensive burger. Outback is also a good burger, but one with a higher level of quality of design. 

I once saw a sign in a restaurant that read “Hot Beer, Lousy Food, Bad Service.” I guess it could be said this establishment has quality of conformance, as customer expectations would be met and exceeded. 

1.5 Costs of quality (COQ) fall into two broad categories—costs incurred as a result of producing products that do not meet quality standards and costs incurred to prevent the production of such products. 
· Prevention costs are costs incurred to prevent the production of product that do not conform to specifications. Employee training is an example of such a cost.
· Appraisal costs are costs incurred to detect units that do not meet specifications. Inspection, testing, and audits are examples.
· Internal failure costs are costs incurred on defective products before they are shipped to customers. These costs include rework, scrap, and troubleshooting.

· External failure costs are costs incurred on defective products after they are shipped to customers. These costs include recalls, warranty work, and returns. An additional cost that cannot be measured precisely are the lost sales from producing defective products.
TEACHING POINT. When a company embarks on a quality improvement program, it will often discover that quality costs rise initially. This is due to the fact that the company invests in prevention and appraisal in an effort to reduce failure costs. However, there is a time lag between incurring prevention and appraisal costs and the resulting lower failure costs. The company should seek to reduce the failure costs, while investing in appraisal and prevention. 
Philip Crosby wrote a book entitled Quality Is Free. The premise of the text was that a company embarking on a quality enhancement program will find that the savings from reduced failure costs far exceed the costs of appraisal and prevention costs. Therefore, quality does not cost anything. 

(Exhibit 19-1 lists examples of items in each of the four cost categories.) 

1.6 The seven-step activity costing approach introduced in Chapter 5 can be applied to determining quality costs.
Step 1:
Identify the chosen product for which the level of quality costs are sought.

Step 2:
Identify the product’s direct costs of quality such as inspectors and workers in repair areas.

Step 3:
Select the cost allocation base to use for allocating indirect costs of quality to the product.

Step 4:
Identify the indirect costs of quality associated with each allocation base.

Step 5:
Compute the rate per unit of each allocation cost base used to allocate indirect costs of quality.

Step 6:
Compute the indirect costs of quality allocated to the product.

Step 7:
Compute the total costs of quality by adding all direct and indirect costs of quality assigned to the product 
(Exhibit 19-2 illustrates analysis of the costs of quality.) 

Refer to Quiz Question 1  



        Exercise 19-16 and Problem 19-37
	LEARNING 

OBJECTIVE
	2

	Provide examples of nonfinancial quality measures of customer satisfaction in the balanced scorecard

. . . market share, number of customer complaints, on-time delivery rate


	


2.1
The balanced scorecard can incorporate nonfinancial measures of customer satisfaction relating to quality. These measures can include both design and conformance quality.
2.2
Some potential measures would include:

· Market research information on customer preferences for and satisfaction with specific quality features  
· Market share

· Percentage of customers that give high ratings for customer satisfaction

· Number of customer complaints

TEACHING POINT. The measures listed are only a few of the possibilities. Allow the students to brainstorm other possible measures (additional measures are listed in the text). Observe that some measures must be utilized with caution. One company was distressed with the percentage of comment cards that had negative comments. They failed to realize that dissatisfied customers are the ones motivated to complete these cards. Customers who have no complaints are not as likely to turn in a comment card. 

Refer to Quiz Question 2  






Exercise 19-17 
	LEARNING 

OBJECTIVE
	3

	Use three methods to identify quality problems

. . . control charts, Pareto diagrams, and cause-and-effect diagrams


	


3.1
When a company has quality problems, it must identify and analyze the problems in order to improve their quality. There are three methods that can help them identify the source of the problems.
· A control chart graphs successive observations of a particular step or operation. Observations outside the specified range are considered nonrandom and should be investigated.

(Exhibit 19-3 displays a control chart of quality costs at Photon Corporation.) 

· A Pareto diagram is a chart that indicates how frequently each type of defect occurs.
(Exhibit 19-4 displays a Pareto diagram of quality costs at Photon Corporation.) 

· A cause-and-effect diagram (otherwise known as a fishbone diagram) identifies potential causes of defects using a diagram that resembles the bone structure of a fish.
(Exhibit 19-5 displays a cause-and-effect diagram of quality costs at Photon Corporation.) 

TEACHING POINT. Illustrate each of these in application. The students will grasp the concepts much more quickly if you show them each of these and how they are utilized in a quality control program. It is more important that the student understand how to use these methods than how to construct them. With understanding, the “how” will follow. 

Refer to Quiz Question 3  






Problem 19-29 
	LEARNING 

OBJECTIVE
	4

	Identify relevant costs

. . . increment costs

and benefits of quality improvement programs

. . . cost savings and increase in contribution margin


	


4.1
In evaluating alternative solutions to dealing with quality problems, the company should utilize relevant cost analysis. This is done in a similar manner as covered in Chapter 11.
4.2
The key question is how total costs and total revenues will change under each alternative solution.

4.3
Some relevant costs and benefits when attempting to increase quality might include:

· Estimated incremental costs of each alternative

· Cost savings from less rework, customer support, and repairs

· Increased contribution margin from higher sales as a result of building a reputation for quality and performance.

(Exhibit 19-6 analyzes the estimated effect of quality-improvement actions at Photon Corporation.) 

Refer to Quiz Question 4




         Problems 19-27 and 19-28
	LEARNING 

OBJECTIVE
	5

	Describe the benefits of financial measures of quality

. . . evaluate trade-offs among different categories of costs of quality

and nonfinancial measures of quality

. . . identify problem areas, highlight leading indicators of future performance


	


5.1
Nonfinancial measures of quality are at least as important as the costs of quality (COQ) 
measures.
5.2
Some possible nonfinancial measures of quality in the internal business process includes:

· Percentage of defective products

· Average time to repair the products at customer sites

· Percentage of reworked products

· Number of different types of defects analyzed

· Number of design and process changes made to improve design quality or reduce costs of quality

5.3
These are only illustrative; the actual measures used would depend on the characteristics of the particular company and its products.

5.4
Drivers of the internal business process are learning-and-growth perspective of the balanced scorecard.
5.5
As these improve, the company should experience an improvement in the internal business process measures. Some measures of the learning-and-growth perspective include:

· Employee turnover (ratio of number of employees who leave the company to the average total number of employees)
· Employee empowerment (ratio of number of processes in which employees have the right to make decisions without consulting supervisors to the total number of processes)
· Employee satisfaction (ratio of employees indicating high satisfaction ratings to the total number of employees surveyed)
· Employee training (percentage of employees trained in different quality-enhancing methods)   
5.6
Both financial and nonfinancial measures of quality have their advantages.
5.7
Advantages of cost of quality measures include:

· They are consistent with the attention-directing role of management accounting by focusing attention on the costs of poor quality.

· Total COQ provides a measure of quality performance for evaluating trade-offs among prevention costs, appraisal costs, internal failure costs, and external failure costs.

· COQ measures assist in problem solving by comparing costs and benefits of different quality-improvement programs and setting priorities for cost reductions.

5.8
Advantages of nonfinancial cost of quality measures include:

· They are frequently easy to quantify and understand.
· They direct attention to physical processes and help managers identify the precise problem areas that need improvement.

· Measures, such as number of defects, provide immediate short-run feedback on the success of quality-improvement efforts.

· Measures, such as customer satisfaction, can be indicators of long-run future performance.
Refer to Quiz Questions 5 and 6



       Exercises 19-18 and 19-20 
	LEARNING 

OBJECTIVE
	6

	Describe customer-response time

. . . time between receipt of customer order and product delivery

and explain why delays happen and their costs

. . . uncertainty about the time of customer orders and limited capacity lead to lower revenues and higher inventory carrying costs


	


6.1
Time is an increasingly important strategic factor. Proper time management can increase revenues and decrease costs.
6.2
In order to manage time, it must be measured properly. Two operational measures of time are frequently utilized: customer-response time and on-time performance.

6.3
Customer-response time is how long it takes from the time a customer places an order for a product or service to the time the product or service is delivered to the customer. Components of customer-response time include:

· Receipt time is how long it takes marketing to specify to manufacturing the exact requirements of the customer order.
· Manufacturing cycle time (also called manufacturing lead time) is how long it takes from receipt of the order by manufacturing to the time the finished good is produced.

· Delivery time is how long it takes to deliver a completed order to a customer.

(Exhibit 19-7 diagrams the components of customer-response time.) 

TEACHING POINT. One manufacturing company had a very complex product that traditionally took weeks just in testing. The company, after deciding to compete on the basis of time, installed a computer-integrated manufacturing system that reduced the testing to a matter of hours. The company found that customers were willing to pay premium prices to receive the order more quickly, and their sales increased dramatically. 

6.4
On-time performance refers to delivering a product or service by the time it is scheduled to be delivered. On-time performance increase customer satisfaction, but there is a trade-off between on-time performance and customer response time. 

TEACHING POINT. Airlines have their on-time performance published monthly. A company with poor on-time performance could simply extend the estimated flight time (customer response time). However this would be missing the point of the on-time performance measure and customers would likely be quick to catch on to the games being played by the airline. 

6.5
Managing these two measures of time requires understanding the causes and costs of delays. A time driver is any factor that causes a change in the speed of an activity when the factor changes. 
6.6
Uncertainty about when customers will order products or services is one time driver. As orders are received in a more random fashion, queues form and delays occur.
TEACHING POINT. Even though a company may not know precisely when customers will demand the product, they can make predictions and attempt to minimize the wait time. For example, one supermarket chain pledges to have all registers open between 4 and 6 pm weekdays to minimize the check out time. But even actions such as that will not eliminate wait times during high demand periods such as preparation for a snow storm or hurricane, as people flock to the stores to stock-up on items. 

6.7
The second time driver is bottlenecks due to limited capacity. A bottleneck occurs when the work to be performed approaches or exceeds capacity available to do it.

TEACHING POINT. Continuing the previous teaching point, when there is a back-up in the checkout lines, a bottleneck has occurred. Students will be more than familiar with bottlenecks—airports, concert events, school cafeteria lines are three examples they have likely encountered. Have the students identify other bottlenecks. This will set the stage for the discussion on the Theory of Constraints later in this chapter. 

6.8
Average waiting time is the average time an order will wait in line before being processed.

6.9
In a relevant revenue and cost analysis, the time factor must be considered as manufacturing lead times and other time factors may be impacted by the decision.

(Exhibit 19-8 lists the expected relevant costs and revenues of a decision to add a new product.) 

Refer to Quiz Questions 7 and 8  


      Exercises 19-19, 19-21, 19-22, 19-23
	LEARNING 

OBJECTIVE
	7

	Apply the three measures in the theory of constraints
. . . throughput contribution, investments, and operating costs


	


7.1
The Theory of Constraints (TOC)is a systemic approach to improving throughput by identifying the bottleneck or constraint in a system. By “breaking” the bottleneck, additional throughput can be obtained. TOC is an approach to continuous improvement, as another bottleneck will emerge as one is broken.

7.2
Throughput contribution is a key measure in TOC. It equals revenues minus the direct materials costs of goods sold.

7.3
Investments, a second measure, is the sum of materials costs in direct materials, work in process, and finished goods.

7.4
A third measure is operating costs, defined as all costs of operations (other than direct materials) incurred to earn throughput contribution.

Refer to Quiz Question 9
	LEARNING 

OBJECTIVE
	8

	Explain how to manage bottlenecks
. . . keep bottlenecks busy and increase their efficiency and capacity


	


8.1
As has been seen, the key to improvement under the theory of constraints is managing the bottleneck operations. Keep in mind that TOC embraces a very short-term horizon and treats operating costs as fixed.
TEACHING POINT. The concept of operating costs as fixed needs some explanation before the students will accept that premise. As an example, illustrate with a single employee. That employee comes to work in the morning, expecting to work a full eight hours. The union contract may guarantee that he gets paid for a full day when reporting to work. Therefore, the wages paid this employee are fixed, in the short term of one day. 
8.2
Four steps in managing the bottleneck operation are:

Step 1:
Recognize that the bottleneck operation determines throughput contribution of the entire system.

Step 2:
Recognize the bottleneck operation by identifying operations with large quantities of inventory waiting to be worked on.
Step 3:
Keep the bottleneck operation busy and subordinate all nonbottleneck operations to the bottleneck operation.

Step 4:
Take actions to increase the efficiency and capacity of the bottleneck operation.

8.3
To increase the efficiency of the bottleneck operation, several actions may be taken:

· Eliminate idle time at the bottleneck operation.
· Process only those parts or products that increase throughput contribution, not parts or products that will remain in inventory.

· Shift products that do not have to be made on the bottleneck machines to outside processing facilities.

· Reduce setup time and processing time at the bottleneck operations.

· Improve the quality of parts or products manufactured at the bottleneck operation.

TEACHING POINT. A simple exercise will visually demonstrate the theory of constraints and bottleneck operations. Obtain a large number of marbles, 10 dice, and 5 cereal bowls. Place two marbles in each bowl, except the last one. Explain to the students that the two marbles represent work in process, a buffer. The final bowl is finished goods. Get five students to volunteer and place a student behind each bowl. Give students at bowls 1, 2, 4, and 5 two dice. The student at bowl 3 only gets one. Explain that the roll of the dice represents work performed. Have them roll the dice in sequence, taking from the previous bowl marbles representing the number rolled. If there are insufficient marbles, there is idle time. Do this for 10 repetitions, and count the number of marbles in finished goods (bowl 5). Have each student count his or her work in process. Discuss the results including idle time, inventory build up, and the amount of work actually accomplished. Then “break the bottleneck.” Give the student at bowl 3 an additional die. Repeat the exercise, tally the results as before, and discuss the differences. Emphasize that the increased output came only from one action, breaking the bottleneck. Nothing was done to the other four stations. 

8.4
Balanced scorecard measures can be utilized to illustrate how financial and nonfinancial measures of time relate to one another.
a. Financial measures—revenue losses or price discounts due to delays; carrying cost of inventories; throughput contribution minus operating costs

b. Customer measures—customer-response time; on-time performance

c. Internal-business-process measures—average manufacturing time for key products; manufacturing cycle efficiency for key processes, idle time at bottleneck operations; defective units produced at bottleneck operations; average reduction in setup and processing times at bottleneck operations  
d. Learning-and-growth measures—employee satisfaction; number of employees trained in managing bottleneck operations

8.5
Note the cause-and-effect linkages across the measures. For example, better training leads to better management of bottlenecks, which leads to better customer-response times and higher throughput contributions.
Refer to Quiz  Question 10      



         Exercises 19-24, 19-25 , and 19-26
V.
Other Resources 

Please visit the textbook companion website at www.prenhall.com/horngren. To download these and other resources, visit the Instructor’s Resource Center www.pearsonhighered.com or access them on the Instructor’s Resource DVD (IR-DVD).

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 19-1 lists examples of items in each of the four cost categories.

Exhibit 19-2 illustrates analysis of the costs of quality.

Exhibit 19-3 displays a control chart of quality costs at Photon Corporation.

Exhibit 19-4 displays a Pareto diagram of quality costs at Photon Corporation.

Exhibit 19-5 displays a cause-and-effect diagram of quality costs at Photon Corporation.

Exhibit 19-6 analyzes the estimated effect of quality-improvement actions at Photon Corporation.

Exhibit 19-7 diagrams the components of customer-response time.

Exhibit 19-8 lists the expected relevant costs and revenues of a decision to add a new product.

Download pdf images of textbook illustrations and exhibits from the Image Library or access them via your IR-DVD.

Solutions to Select End-of-Chapter Problems mentioned in this chapter, which have been fully-worked out in PowerPoint, are available for download and included on the IR-DVD. 
CHAPTER 19 QUIZ
1. The four cost categories in a cost of quality program are

a. product design, process design, internal success, and external success.

b. prevention, appraisal, internal failure, and external failure.

c. design, conformance, control, and process.

d. design, process specification, on-time delivery, and customer satisfaction.
2. Which of the following is not a nonfinancial performance measure for customer satisfaction?

a. Number of defective units shipped to customers as a percentage of the total units of product shipped

b. Number of customer complaints

c. On-time delivery

d. Number of defects for each product line

3.   




  is a formal means of distinguishing between random and nonrandom variation in an operating process.

a. Statistical process control (SPC)

b. A Pareto diagram

c. A cause-and-effect diagram

d. A fishbone diagram

4. A key question in relevant cost and relevant revenue analysis is

a. “By how much can sales be increased and costs reduced?”

b. “What purpose is best served for cost allocation and which criterion is most appropriate?”

c. “How will total costs and total revenues change under each solution?”

d. “What are the amounts of incremental costs and incremental revenues under each alternative?”

5. Nonfinancial measures for internal quality performance include all but which of the following?

a. Employee empowerment

b. Process yields

c. Feedback

d. Product defect levels

6. An advantage of financial cost of quality measures is that they

a. are often easy to quantify and understand.

b. provide immediate short-run feedback on whether quality improvement efforts have, in fact, succeeded in improving quality.

c. direct attention to physical processes and therefore focus attentions on the precise problem areas needing improvement.

d. provide a single, summary measure of quality performance.

7. The amount of time between when a customer places an order for a product or requests a service to when the product or service is delivered to that customer is called

a. customer-response time.

b. order receipt time.

c. order delivery time.

d. manufacturing lead time.

8. Delays in customer-response time occur because of the

a. uncertainty about when customers will order products.

b. unused capacity that impedes average manufacturing time.

c. customers’ response in paying invoices on time.

d. overemphasis on measuring time drivers.

9. Throughput contribution measures
a. the amount of investment in inventories.
b. revenues minus operating costs.
c. revenues minus direct materials cost of goods sold.
d. bottleneck revenues.
10. Which of the following is not one of the steps in managing bottlenecks under the theory of constraints?

a. Identify the bottleneck resource by searching for resources with large quantities of inventory waiting to be worked on.

b. Increase the efficiency and capacity of the nonbottleneck resources.

c. Subordinate all nonbottleneck operations to the bottleneck operation.

d. Increase the efficiency and capacity of the bottleneck operation.

CHAPTER 19 QUIZ SOLUTIONS
1.
b
2.
a
3.
c
4.
d
5.
c
6.
d
7.
a
8.
a
9.
c
10.
b
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