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Cases

17-1	Precision Systems, Inc., by Suresh S. Kalgnanam and Ella Mae Matsumura (Source: Copyright © 1998 by the Institute of Management Accountants, Montvale, NJ).
17-2	Kelsey Hospital (Source: Arnold Schneider and John T. Large, Global Perspectives in Accounting Education, Vol. 1 (2004), pp. 17-24.) The purpose of this case is to have students analyze and categorize costs of quality in a nonprofit health care setting. The case describes the need for a quality costing system in a hospital and the development of such a system for two primary treatments (intubation and bronchodilator treatments) performed in the respiratory therapy department of the hospital. A list of items pertaining to quality costs is presented and described for analysis, estimation, and categorization.
17-3	Union Pacific Railroad: Using Cost of Quality in Environmental Management (Source: Cases from Management Accounting Practice Volumes 10 and 11, Edited by Lawrence P. Carr, Copyright by Institute of Management Accountants, 1997). This case presents a good introduction to capital improvement justification as well as cost-of-quality (COQ) concepts. It can be used to reinforce the idea of justifying projects (and is therefore usable in conjunction with Chapter 12: Capital Budgeting) on the basis of not only cash savings but also based on “softer” savings such as cost avoidance, reducing future liabilities, efficiency savings, and the cost of non-compliance with the latest governmental regulations. 
17-4	Bergen, Inc.: COQ (Source: CMA exam). 

Readings

17-1: “GE Takes Six Sigma Beyond the Bottom Line” by G. T. Lucier and S. Seshadri, Strategic Finance (May 2001), pp. 40-46.

This article reports on the success of GE Medical Systems Inc.’s Six-Sigma effort. The article describes the training programs for employees in statistical process control and services and information offered by the Web site of the company to support the quality improvement efforts of more than 300,000 employees world-wide.

Discussion Questions

1.	What is a Six Sigma approach?
2.	Describe the processes that GE used to implement its Six-Sigma program.
3.	What are black belts? What roles do black belts play in GE’s Six Sigma program?


17-2: “Accounting for Quality with Nonfinancial Measures: A Simple No-Cost Program for the Small Company” by Ronald C. Kettering, Management Accounting Quarterly (Spring 2001), pp. 14-19.

The author of this article argues that, to improve product/service quality, even small companies can develop and use nonfinancial, low-cost data to improve performance and customer satisfaction. 

Discussion Questions

1. In terms of a Cost of Quality (COQ) framework for managing and controlling quality costs, distinguish between cost of conformance and cost of non-conformance. Into what subdivisions can each of these two broad categories of quality-related costs be made? What is the definition of each of the four categories of quality cost in a typical COQ report? 
2. Provide an overview of the three-step approach that the author of this paper recommends as a “no-cost” approach that can be used by smaller (i.e., more resource-constrained) organizations to monitor and control quality. 
3. Provide at least two examples of non-financial quality indicators for each of the four categories of quality-related costs typically included in a COQ report.


17-3: “Implementing Corporate Sustainability: Measuring and Managing Social and Environmental Impacts” by Marc Epstein, Strategic Finance (January 2008), pp. 25-31.

This article is an excerpt of the award-winning book by the author: Making Sustainability Work: Best Practices in Managing and Measuring Corporate Social, Environmental and Economic Impacts, Berrett-Koehler Publishers (2008). It is also one of a series of four articles, based on the book, published in Strategic Finance. 

Discussion Questions

1. What is the primary business issue and the primary accounting issue addressed by the author of this article?
2. Provide an overview of the “Corporate Sustainability Model” developed by the author of this article (see Figure 1). 
3. How is the Corporate Sustainability Model similar to and different from Exhibits 17.1 and 17.2?
4. What is the importance of the examples provided in Table 1 of the article? 


17-4: “Making the Cost of Quality Practical,” by Steve Ball, Strategic Finance (July 2006), pp. 34-41. 

The author of this article discusses conditions under which a Cost of Quality (COQ) program may be warranted, as well as how to establish a COQ system in practice. Four specific examples of using a COQ program to improve managerial decision-making are presented in the article. 
 
Discussion Questions

1. What, in your opinion, is the overall purpose of (or message in) this article?
2. Provide a succinct summary of the author’s conceptualization of quality and quality costs? (Hint: Refer to Tables 1 and 2.)
3. What is the difference between “fully loaded” and “variable” costs? According to the author, why is this distinction important?
4. What is the primary value of the information contained in Table 6 of this article?


17-5: “The Lowdown on Lean Accounting: Should Management Accountants Get on the Bandwagon—or Not?” by Anton Van Der Werwe and Jeffrey Thompson, Strategic Finance (February 2007), pp. 26-33. 

The authors of this article called for reasoned debate regarding the role of “lean accounting” in accounting practice. As such, they raise some interesting questions for both proponents and opponents of “lean accounting.”

Discussion Questions

1. What two criteria are offered by the authors as the basis for evaluating the role of lean accounting in organizations today?
2. Which specific assertions of lean accounting are examined by the authors of this article? 
3. What conclusions do the authors draw in response to the two questions raised at the outset of this article? 


17-6: “Unleash the Power of Lean Accounting,” by Jan P. Brosnahan, Journal of Accountancy (July 2008), pp. 60-66.  (Available at: http://www.journalofaccountancy.com/Issues/2008/Jul/ UnleashthePowerofLeanAccounting.htm)  

The author is divisional controller at Watlow Electric Manufacturing Company (www.watlow.com), which recently introduced a lean accounting system to support its move to “lean.” This article provides a perspective regarding the motivation behind these moves and the associated benefits of the changes implemented at Watlow Electric.  

Discussion Questions

1. How does the author of this article define the term “lean accounting” and what does she indicate as some of the primary methods of “lean accounting”?
2. In what sense does the author see a deficiency in terms of using traditional accounting systems when an organization adopts a lean manufacturing strategy?
3. What is meant by the term “value stream management” (VSM) and how, specifically, was this instituted at Watlow Electric?
4. What implementation challenges did Watlow experience as it moved from a traditional accounting and control system to VSM? 


17-7: “Why Do We Need Lean Accounting and How Does It Work?” by Brian H. Maskell and Frances A. Kennedy, The Journal of Corporate Accounting and Finance (March/April 2007), pp. 59-73. (Published online in Wiley InterScience, www.interscience.wiley.com, DOI 10.1002/jcaf.20293.) 

The authors of this article offer a rationale for a change from traditional accounting and control systems to “lean accounting.” As well, they provide an overview of the workings of a lean accounting system. 

Discussion Questions

1. Some managers might contend that “lean manufacturing” is just another fad. How do the authors respond to this assertion?
2. Provide a short summary of the deficiencies of traditional accounting and control systems, as suggested by the authors of this article.
3. As proposed by the authors, what are the three primary objectives of a “lean accounting system”? 
4. What lean accounting methods and tools are available to support the three primary objectives referred to in (3) above? (Hint: Please refer to Exhibit 5 in the article.)


17-8: “A Six Sigma Approach to Internal Audits,” by Shaun Aghili, Strategic Finance (February 2009), pp. 38-43.

The author of this article provides an overview of the Six Sigma process, as well as how that process might be applied to the development or strengthening of internal control processes.

Discussion Questions

1. According to the author, what is the motivation for devoting resources to the development of an effective internal control system?
2. What are the elements of the performance-improvement model typically used to implement Six Sigma projects?
3. What role is played by “cause-and-effect” diagrams in a typical Six Sigma project? What is the “Pareto principle” and how is this applied to Six Sigma implementation? 
3. Provide a brief summary of Six Sigma certifications. 


17-9: “How Caterpillar Uses 6 Sigma to Execute Strategy,” by John Gillett, Ross Fink, and Nick Bevington, Strategic Finance (April 2010), pp. 25-28.

In 2001, Caterpillar launched its 6 Sigma program to drive change to achieve the company’s long-term strategic goals (Caterpillar uses 6 Sigma to identify its Six Sigma initiatives). This 6 Sigma process was, and continues to be, extremely successful. Some of the results include first-year benefits that exceeded implementation cost and achievement of the revenue goal two years earlier than planned. In this article the authors briefly discuss Six Sigma in general, describe Caterpillar, and show the entrenchment of 6 Sigma within the company’s strategic planning process.

Discussion Questions

1. According to the authors, what is “Six Sigma”?
2. Explain the DMAIC process and how this relates to “Six Sigma.”
3. Provide an overview of the application of Six Sigma at Caterpillar. 


17-10: “The Pervasive Success of 6 Sigma at Caterpillar: Accounting and Finance Efforts
Are a Good Example,” by Keith T. Jones and Clement C. Chen, Strategic Finance (April 2010), pp. 29-33.

The increasingly competitive marketplace has for some time now made it necessary for organizations of all types and sizes to reexamine their business processes—from engineering and production to marketing and financial functions—in order to determine how they can improve them. As if it weren’t enough to tackle everything once, continuous improvement has become the standard in today’s global, constantly changing environment.

Discussion Questions

1. According to the article, what is the underlying logic or justification for the use of a tool such as Six Sigma?
2. What characteristics of the roll-out of Six Sigma at Caterpillar stand out in your mind?
3. Provide a brief synopsis of the application of Six Sigma to the accounting/finance function at Caterpillar.
4. According to the article, what are some of the factors contributing to the long-term success of the application of Six Sigma at Caterpillar? That is, “how do we change from building the house to living in it?”

17-11: “Exploring the Role of Standard Costing in Lean Manufacturing Enterprises: A Structuration Theory Approach,” by Manjunath H. S. Rao and Andrew Bargerstock, Management Accounting Quarterly (Fall 2011), pp. 47-60.

Do mature lean manufacturers continue to use standard costing and variance analysis? The authors present a research protocol to determine if this is the case and how it compares to lean accounting theory.

Discussion Questions

1. According to the authors, what are the characteristics of production processes today that would argue for a paradigmatic shift from traditional cost-information systems (such as those that rely on the use of standard costing and associated variance analysis) to “accounting-for-lean” systems?
2. This article provides a framework that might guide empirical research into the determinants of cost-system preference. Specifically, they are interested in addressing the question: “Why do (some) lean enterprises continue to use standard costing?” Provide an overview of the testable propositions offered by the authors in terms of explaining this phenomenon.
3. Of what value or significance is the information presented in the Appendix to this article?



Case 17-1:  Precision Systems, Inc.
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Precision Systems, Inc. (PSD) has been in business for more than 25 years and has generally reported a positive net income. The company manufactures and sells high-technology instruments (systems). Each product line at PSI has only a handful of standard products, but configuration changes and add-ons can be accommodated as long as they are not radically different from the standard systems.
Faced with rising competition and increasing customer demand for quality, PSI adopted total quality management (TQM) in 1989. Many employees received training, and several quality initiatives were launched. Like most businesses, PSI concentrated on improvements in the manufacturing function and achieved significant improvements. However, little was done in other departments.
In early 1992, PSI decided to extend TQM to its order entry department, which handles the critical functions of preparing quotes for potential customers and processing orders. Order processing is the first process in the chain of operations after the order is received from a customer. High-quality output from the order entry department improves quality later in the process and allows PSI to deliver higher-quality systems both faster and cheaper, thus meeting the goals of timely delivery and lower cost.
As a first step, PSI commissioned a cost of quality (COQ) study in its order entry department. The study had two objectives:

	To develop a system for identifying order entry errors,
	To determine how much an order entry error costs.

PSI’S ORDER-ENTRY DEPARTMENT
PSI’s domestic order-entry department is responsible for preparing quotations for potential customers and taking actual sales orders. PSI’s sales representatives forward requests for quotations to the order entry department, though actual orders for systems are received directly from customers. Orders for parts are also received directly from customers. Service-related orders (for parts or repairs), however, are generally placed by service representatives. When PSI undertook the COQ study, the order-entry department consisted of nine employees and two supervisors, who reported to the order entry manager. Three of the nine employees dealt exclusively with taking parts orders, while the other six were responsible for system orders. Before August 1992, the other six were split equally into two groups: One was responsible for preparing quotations, and the other was responsible for taking orders.
The final outputs of the order-entry department are the quote and the order acknowledgment or “green sheet.” The manufacturing department and the stockroom use the green sheet for further processing of the order.
The order-entry department’s major suppliers are: (1) sales or service representatives; (2) the final customers who provide them with the basic information to process further; and (3) technical information and marketing departments, which provide configuration guides, price masters, and similar documents (some in printed form and others on-line) as supplementary information. Sometimes there are discrepancies in the information available to order-entry staff and sales representatives with respect to price, part number, or configuration. These discrepancies often cause communication gaps between the order entry staff, sales representatives, and manufacturing.
An order-entry staff member provided the following example of lack of communication between a sales representative and manufacturing with respect to one order.

If the sales reps have spoken to the customer and determined that our standard configuration is not what they require, they may leave a part off the order. [In one such instance] I got a call from manufacturing saying when this system is configured like this, it must have this part added.... It is basically a no charge part and so I added it (change order #1) and called the sales rep and said to him, “Manufacturing told me to add it.” The sales rep. called back and said, “No [the customer] doesn’t need that part, they are going to be using another option ... so they don’t need this.” Then I did another change order (#2) to take it off because the sales rep said they don’t need it. Then manufacturing called me back and said “We really need [to add that part] (change order #3). If the sales rep. does not want it then we will have to do an engineering special and it is going to be another 45 days lead time....” So, the sales rep and manufacturing not having direct communication required me to do three change orders on that order; two of them were probably unnecessary.

A typical sequence of events might begin with a sales representative meeting with a customer to discuss the type of system desired. The sales representative then fills out a paper form and faxes it or phones it in to an order entry employee, who might make several subsequent phone calls to the sales representative, the potential customer, or the manufacturing department to prepare the quote properly. These phone calls deal with such questions as exchangeability of parts, part numbers, current prices for parts, or allowable sales discounts. Order entry staff then keys in the configuration of the desired system, including part numbers, and informs the sales representative of the quoted price. Each quote is assigned a quotation number. To smooth production, manufacturing often produces systems with standard configurations in anticipation of obtaining orders from recent quotes for systems. The systems usually involve adding on special features to the standard configuration. Production in advance of orders sometimes results in duplication in manufacturing, however, because customers often fail to put their quotation numbers on their orders. When order entry receives an order, the information on the order is reentered into the computer to produce an order acknowledgment. When the order acknowledgment is sent to the invoicing department, the information is reviewed again to generate an invoice to send to the customer.
Many departments in PSI use information directly from the order entry department (these are the internal customers of order entry). The users include manufacturing, service (repair), stockroom, invoicing, and sales administration. The sales administration department prepares commission payments and tracks sales performance. The shipping, customer support (technical support), and collections departments (also internal customers) indirectly use order entry information. After a system is shipped, related paperwork is sent to customer support to maintain a service-installed database in anticipation of technical support questions that may arise. Customer support is also responsible for installations of systems. A good order acknowledgment (i.e., one with no errors of any kind) can greatly reduce errors downstream within the process and prevent later non-value-added costs.

COST OF QUALITY
Quality costs arise because poor quality may—or does—exist. For PSI’s order-entry department, poor quality or nonconforming “products” refer to poor information for further processing of an order or quotation (see Exhibit 1-1 for examples). Costs of poor quality here pertain to the time spent by the order entry staff and concerned employees in other departments (providers of information, such as sales or technical information) to rectify the errors.

CLASS I FAILURES
Class I failure costs are incurred when nonconforming products (incorrect quotes or orders) are identified as nonconforming before they leave the order entry department. The incorrect quotes or orders may be identified by order entry staff or supervisors during inspection of the document. An important cause of Class I failures is lack of communication. Sample data collected from the order-entry staff show that they encountered more than 10 different types of problems during order processing (see Exhibit 1-1 for examples). Analysis of the sample data suggests that, on average, it takes 2.3 hours (including waiting time) to rectify errors on quotes and 2.7 working days for corrections on orders. In determining costs, the COQ study accounted only for the time it actually takes to solve the problem (i.e., excluding waiting time). Waiting time was excluded because employees use this time to perform other activities or work on other orders. The total Class I failure costs, which include only salary and fringe benefits for the time it takes to correct errors, amount to more than 4% of order entry’s annual budget for salaries and fringe benefits (see Exhibit 1-2).



CLASS II FAILURES
Class II failure costs are incurred when nonconforming materials are transferred out of the order entry department. For PSI’s order entry department, “nonconforming” refers to an incorrect order acknowledgment as specified by its users within PSI. The impact of order entry errors on final (external) customers is low because order acknowledgments are inspected in several departments, so most errors are corrected before the invoice (which contains some information available on the order acknowledgment) is sent to the final customer. Corrections of the order entry errors does not guarantee that the customer receives a good quality system, but order entry’s initial errors do not then affect the final customer. Mistakes that affect the final customer can be made by employees in other departments (e.g., manufacturing or shipping).


Exhibit 1-1: Examples of Failures

1. Incomplete information on purchase order.
2. Transposition of prices on purchase order.
3. More than one part number on order acknowledgment when only one is required.
4. Incorrect business unit code (used for tracking product line profitability) on the order acknowledgment.
5. Freight terms missing on the purchase order.
6. Incorrect part number on order acknowledgment.
7. Incorrect shipping or billing address on the order acknowledgment.
8. Credit approval missing (all new customers have a credit approval before an order is processed).
9. Missing part number on order acknowledgment.
10. Customer number terminated on the computer’s database (an order cannot be processed if customer number is missing).
11. Incorrect sales tax calculation on the order acknowledgment.
12. Part number mismatch on purchase order.

	Exhibit 1-2: Estimated Annual Failure Costs (as a percentage of order entry’s annual salary and fringe benefits budget)

	
	Order-Entry
	Other Department
	Total Costs

	Class I Failure Costs
	
	
	

	Quotations
	1.1%
	0.4%
	1.5%

	Orders
	0.9%
	1.7%
	2.6%

	Total Class I Failure
	2.0%
	2.1%
	4.1%

	Class II Failure Costs
	
	
	

	Order acknowledgments
	2.6%
	4.4%
	7.0%

	Change orders
	2.6%
	—
	2.6%

	Final customers
	0.02%
	0.1%
	0.1%

	Return authorizations
	1.9%
	—
	1.9%

	Total Class II Failure
	7.12%
	4.5%
	11.6%

	Total Failure Costs
	9.1%
	6.6%
	15.7%




Sample data collected from PSI’s users of order entry department information show that more than 20 types of errors can be found on the order acknowledgment (see Exhibit 1-1 for examples). The cost of correcting these errors (salary and fringe benefits of order entry person and a concerned person from another PSI department) accounts for approximately 7% of order entry’s annual budget for salaries and fringe benefits (see Exhibit 1-2).
In addition to the time spent on correcting the errors, the order entry staff must prepare a change order for several of the Class II failures. Moreover, a change order is required for several other reasons not necessarily controllable by order entry. Examples include: (1) changes in ship-to or bill-to address by customers or sales representatives, (2) canceled orders, and (3) changes in invoicing instructions. Regardless of the reason for a change order, the order entry department incurs some cost. The sample data suggest that for every 100 new orders, order entry prepares 71 change orders; this activity accounts for 2.6% of order entry’s annual budget for salaries and fringe benefits (see Exhibit 1-2).
Although order entry’s errors do not significantly affect final customers, customers who find errors on their invoices often use the errors as an excuse to delay payments. Correcting these errors involves the joint efforts of the order entry, collections, and invoicing departments; these costs account for about 0.12% of order entry’s annual budget (see Exhibit 1-2).
The order entry staff also spends considerable time handling return authorizations when final customers send their shipment back to PSI. Interestingly, more than 17% of the goods are returned because of defective shipments, and more than 49% fall into the following two categories: (1) ordered in error and (2) 30-day return rights. An in-depth analysis of the latter categories suggests that a majority of these returns can be traced to sales or service errors. The order entry department incurs costs to process these return authorizations, which account for more than 1.9% of the annual budget (see Exhibit 1-2). The total Class I and Class II failure costs account for 15.7% of the order entry department’s annual budget for salaries and fringe benefits. Although PSI users of order entry information were aware that problems in their departments were sometimes caused by errors in order entry, they provided little feedback to order entry about the existence or impact of the errors.

CHANGES IN PSI’S ORDER-ENTRY DEPARTMENT
In October 1992, preliminary results of the study were presented to three key persons who had initiated the study: the order entry manager, the vice president of manufacturing, and the vice president of service and quality. In March 1993, the final results were presented to PSI’s executive council, the top decision-making body. Between October 1992 and March 1993, PSI began working toward obtaining the International Organization for Standardization’s ISO 9002 registration for order entry and manufacturing practices, which it received in June 1993.
The effort to obtain the ISO 9002 registration suggests that PSI gave considerable importance to order entry and invested significant effort toward improving the order entry process. Nevertheless, as stated by the order entry manager, the changes would not have been so vigorously pursued if cost information had not been presented. COQ information functioned as a catalyst to accelerate the improvement effort. In actually making changes to the process, however, information pertaining to the different types of errors was more useful than the cost information.

REQUIRED QUESTIONS
1.	Describe the role that assigning costs to order-entry errors played in quality improvement efforts at Precision Systems, Inc.
2.	Prepare a diagram illustrating the flow of activities between the order-entry department and its suppliers, internal customers (those within PSI), and external customers (those external to PSI).
3.	Classify the failure items in Exhibit 1-1 into internal failure (identified as defective before delivery to internal or external customers) and external failure (nonconforming “products” delivered to internal or external customers) with respect to the order-entry department. For each external failure item, identify which of order entry’s internal customers (i.e., other departments within PSI that use information from the order acknowledgment) will be affected.
4.	For the order-entry process, how would you identify internal failures and external failures? Who would be involved in documenting these failures and their associated costs? Which individuals or departments should be involved in making improvements to the order entry process?
5.	What costs, in addition to salary and fringe benefits, would you include in computing the cost of correcting errors?
6.	Provide examples of incremental and breakthrough improvements that could be made in the order entry process. In particular, identify prevention activities that can be undertaken to reduce the number of errors. Describe how you would prioritize your suggestions for improvement.
7.	What nonfinancial quality indicators might be useful for the order entry department? How frequently should data be collected or information be reported? Can you make statements about the usefulness of cost-of-quality (COQ) information in comparison to nonfinancial indicators of quality?


Case 17-2: Kelsey Hospital


"We need a way to identify quality indicators and measure these on an on-going basis. We already have some indicators of quality relating to clinical operations, but we want to add measures relating to service, such as patient waiting time. Eventually, we want to have hundreds of indicators to allow us to track performance throughout the hospital."                                                                                Michael Hopkins, Quality Control Manager
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BACKGROUND
Kelsey Hospital is a private, nonprofit hospital located in Pennsylvania. The hospital has an affiliation with a local university medical school, and as such, its staff has faculty physicians and medical student residents and interns. Kelsey Hospital was founded in 1922 and in 2003 had adjusted revenues of $132 million and expenses of $126 million. This margin is fairly typical for tertiary health care providers, i.e., institutions that provide most services of a traditional hospital. Kelsey serves a seven-county area within a radius of 45 miles. The vast majority of patients, however, live within 10 miles. 
Like most other hospitals, Kelsey's in-patient numbers have been decreasing in recent years (currently averaging around 350 patients), while its out-patient numbers have been on the increase (an average of eight percent for the last three years). In 2003, there were 16 out-patient programs. Contracted physicians are generally working in these areas. The contracted physicians are not employed by Kelsey Hospital. In contrast, "house physicians" are those directly employed by Kelsey.
Kelsey Hospital's strategic goal is to provide as many services as possible in health care. The hospital provides the following major in-patient services: Cardiology, Obstetrics/Gynecology, Orthopedics, and Neurology. Open-heart surgery, in particular, is one of Kelsey's specialties for which it is renowned. Two significant services that Kelsey does not perform, and does not plan to offer, are Psychiatry and Pediatrics. Several years before, Kelsey attempted to provide pediatric services, but abandoned it because of strong competition from other hospitals in the area. Kelsey has responded to market trends by increasing its capacity to handle out-patient treatments. 

QUEST FOR QUALITY
In 2001, Kelsey Hospital commissioned a task force to study the issues affecting long-run success. One of its findings was that quality management would become an increasingly important factor for health care institutions. The task force concluded that all health care payers, from insurance companies to individual patients, would become more attentive to the quality management of health care service. The task force also recommended that Kelsey institute a balanced scorecard performance measurement system using the four standard categories (financial, customer, internal business process, learning & growth) found in the literature on balanced scorecards. It envisioned that quality measures would be included within the balanced scorecard.
A sense of urgency for quality control was felt largely due to the phenomenon of managed care contracts. With managed care contracts representing approximately 35 percent of Kelsey's patients, the task force believed Kelsey would need to convince these managed care organizations that it can provide high quality services at a reasonable cost. The Medicare and Medicaid programs also have a significant influence on Kelsey's revenues. For the majority of Medicare patients, their bills are reimbursed based on a system known as DRGs (Diagnosis Related Groups). For patients that cost more to treat than the fee schedule allows, Kelsey suffers a loss. Conversely, if Kelsey can treat the patient for less than the DRG reimbursement, then Kelsey is permitted to keep the difference.
As a result of the task force study, Kelsey made quality management one of its top priorities. Michael Hopkins was appointed as Quality Control Manager and, together with the Management Services Department, was instructed to develop a system for the entire hospital that would identify and measure quality indicators to be used for all of Kelsey’s customers. Hopkins had been reading and hearing about cost of quality (COQ) systems in manufacturing settings and was impressed with what he came across and heard, so his first decision was to initiate a COQ system for one specific area of the hospital as a pilot study. He chose the Respiratory Therapy Department because of its relative simplicity. If a feasible COQ system could be developed in Respiratory Therapy, it would be used as a basis to implement COQ systems elsewhere in the hospital.
Needing somebody with COQ expertise, Hopkins engaged the services of an experienced consultant, Norma Highlander. Highlander had developed COQ systems in several other service industries such as lodging and transportation. Hopkins arranged an introductory lunch meeting with Highlander, Morry Easton (Director of Respiratory Therapy Department) and Mildred Berger (Administrative Director of Respiratory Care Services). Easton was managing three different departments, the smallest one of them being Respiratory Therapy. Berger had over 20 years of experience as a therapist and was currently working directly for Easton. The following conversation took place at this first meeting:

Hopkins: Norma will look at your operations and try to develop indicators of quality. We want to look at both clinical and service indicators. 
Easton: Well, we already have our clinical indicators identified. But, I don't see how you can measure our service level.
Berger: That's right. I mean, you perform the therapy and either it helps the patient or not. How do you determine after the fact how performance was?
Hopkins: The main reason for going through this exercise is to assign costs to what we are doing. We need to categorize our quality costs as being prevention, appraisal, or failure costs. Hopefully, from this, we can assess our performance.
Berger: I just don't see how you break down what we do into neat little categories. If we were actually making something, a product, then maybe. But we are working on people.
Easton: I'd like to see us do this, but I just don't think it can be done. If you and Ms. Highlander can come up with something, that would be great.
Highlander: I know I have my work cut out for me, but I'm sure we can come up with something useful.

Their lunch ended soon thereafter and a second meeting was scheduled for highlander to become acquainted with the procedures in the respiratory therapy department.

RESPIRATORY THERAPY

To make the project more manageable, Hopkins and Highlander decided to focus further study on only two of the nine primary treatments performed in Respiratory Therapy. The two chosen were intubation and bronchodilator treatments because these were felt to be most representative of all the primary treatments.[footnoteRef:1] [1:  Examples of other treatments are mechanical ventilation, oxygen treatment, and saline solution treatment] 

Intubation is the process of placing a breathing tube down the patient's nose, or more typically, throat. This procedure can only be ordered by a physician. Usually, intubation is ordered as the result of an emergency call. A total of eight to ten doctors, nurses, and therapists typically respond to the call. Once on the scene, one or two therapists examine the patient and another one or two get the equipment ready for use. A therapist is given two attempts at correctly placing the tube. If unsuccessful, another therapist makes an attempt. The wrong size tube is occasionally placed in the patient and must be replaced when this happens. All of this information is recorded and delivered back to Respiratory Therapy for quality review purposes. Exhibit 1 contains a flowchart for the intubation process.
Bronchodilator treatments are also ordered by physicians. A bronchodilator is anything that opens or expands the bronchi (that part of the body that conveys air to and from the lungs). Unlike intubation, however, bronchodilator treatments do not result from emergency conditions. Once the treatments begin, they are given every four to six hours thereafter. The treatments last for four days and then a written order must be received for continued treatments. Once Respiratory Therapy receives an order for bronchodilator treatment, a therapist examines the patient for at least one of five medically necessary criteria (e.g., reversible air flow obstruction). If the patient fails to meet any one of the criteria, the therapist notes this on the patient's chart. However, even if none of the five criteria are present, the therapist still provides the treatment unless he/she feels it would be harmful to the patient. Exhibit 2 contains a flowchart for the bronchodilator process.
Sharon King serves as the Respiratory Therapy Department's quality coordinator. Her duties include the monitoring of clinical quality for all nine primary treatments performed in Respiratory Therapy and also providing training for those therapists identified as having clinical skills deficiencies such as performing unneeded therapies[footnoteRef:2] or installing tubes incorrectly. For example, King will make random spot checks of patients’ charts to determine how many unneeded therapies were performed within a given time period (as evaluated and noted by a physician). Based on these checks, therapists with clinical skills deficiencies may be identified and then sent to obtain additional training. If retraining does not solve the problem, then the therapist’s employment is usually terminated. [2:  While intubation and bronchodilator treatments are ordered by physicians, other primary treatments performed in Respiratory Therapy are initiated by therapists.] 

The department holds meetings on a monthly basis to discuss quality problems and to determine corrective courses of action. These meetings also serve to review the performance of therapists. If a therapist is continually being written up by physicians for improper procedures (e.g., intubation installation), then the therapist is given an opportunity to explain the circumstances. If deemed unsatisfactory by Mildred Berger, then Sharon King will be asked to provide retraining to that individual.

COSTS OF QUALITY

Norma Highlander came up with the following list of items pertaining to costs of quality after spending two months reviewing manuals and other documents, conducting interviews and surveys with employees (particularly Sharon King) and customer groups,[footnoteRef:3] and examining financial records (e.g., payroll, budgets): [3:  For a listing of key personnel, see Exhibit 3.] 


a)	Quality Planning and Procedures —involves tracking of quality and actions to improve quality; primarily performed during a monthly three hour meeting with the Director of the Respiratory Therapy Department, Administrative Director of Respiratory Care Services, three Supervisors, and three Lead Therapists; also includes costs associated with activities of a Program Instructor from a local university who also serves as Respiratory Therapy's quality coordinator (approximately one day per week of her time is spent on quality improvement).
b)	Quality Audits—every time a therapy is ordered by a physician, a therapist must ascertain the appropriateness of the therapy (takes about five minutes per newly ordered therapy); also includes checking patient charts, generating quality reports, and developing indicators (performed by the quality coordinator one day per week).
c)	Therapy Write-ups—after each therapy and procedure, the activity is written up by the therapist; typically takes five minutes, but for non-routine activities like intubation, the write-up will take about ten minutes.
d)	Malpractice Lawsuits–these are legal costs and losses resulting from malpractice lawsuits.
e)	Training Procedures—involves maintenance of manuals (2.5 hours per month for one Supervisor), in-house educational programs, and monthly departmental awareness activities. These training procedures should help prevent problems like improper placing of tube, wrong size intubation, etc.
f)	Incorrect Installations—primarily limited to intubation procedures; normally, two intubation attempts are allowed.
g)	Performance Audits—consists of (1) time card reviews, where each of three Supervisors spends one-half hour per week reviewing time cards, and (2) order-entry reviews, where each therapist spends one-half hour per week reviewing the computerized order entries.
h)	Forecast and Budget Generation -- performed once a month by the Director, taking approximately one hour.
i)	Overtime—if the number of required personnel has been underestimated for a given period, overtime cost is incurred for existing personnel.
j)	Customer Relations—before starting a series of treatments, therapists spend about five minutes explaining the procedure and need for the therapy to the patient.
k)	Rework–this involves the additional cost of labor and supplies for a treatment already performed and then redone for any reason. 
l)	Retraining Current Employees—due to unsatisfactory performance (usually by the therapist). This involves time spent in sessions by both the employees being retrained as well as those doing the retraining. 
m)	Handling Complaints–this involves the time spent handling and correcting specific complaints made by physicians and patients.
n)	Administrative Actions—actions taken by management resulting from unfavorable clinician practices (identified by therapy write-ups, complaints, rework, etc.); methodologies, practice guidelines, and procedures may be reviewed and changed; disciplinary action may ensue against the clinician or supervisor, or both; additional training may be required of the employees. This cost is measured by the time spent on these reviews and actions.
o)	Absenteeism/Turnover – this is measured by the amount in excess of industry averages.
p)	Appraisal Support—two outside departments support Respiratory Therapy in its efforts to appraise quality: the Quality Assurance Department conducts monthly reviews of Respiratory Therapy's performance and a Quality Assurance Committee examines Respiratory Therapy's performance on both a monthly and quarterly basis. This cost is measured by the time spent on these reviews and examinations.

After compiling this COQ list and before submitting it to Hopkins, Highlander began thinking about categorizing and measuring these costs as her next step in developing a COQ system for Kelsey Hospital.

Assignment Questions
1.	What groups and individuals are the "customers" of the respiratory therapy department? Describe the concerns and perceptions about quality that might differ across the different types of customer. Identify the problems that the different customers would want quality control to prevent, detect, or correct. 
2.	Categorize the list of quality costs into prevention, appraisal, internal failure and external failure. Justify your choices.
3.	What additional costs of quality might you suggest? How would you categorize each of them?
4. Discuss how you would estimate (i.e., measure) the following costs for the Respiratory Therapy Department: Quality Planning and Procedures, Therapy Write-ups, and Incorrect Installation.
5. Which of Highlander’s COQ measures (or similar ones) might you include in a balanced scorecard for Kelsey’s Respiratory Therapy Department? What other performance measures would you suggest to include? Classify each of these measures into the four standard balanced scorecard categories (financial, customer, internal business process, learning & growth).

Exhibit 1
INTUBATION FLOWCHART

Start
Call to the therapist by Nurse, Dr., or Aide...

↓



8 people on average show up (3-4 therapists from Respiratory Department)


↓


No treatment required

Assess the patient

↓

↓


Treatment deemed necessary

END
↓



Get equipment ready


↓



Treatment not necessary
Reassessment of treatment need, by RN


↓
↓


Treatment necessary

END

↓



Start intubation if physician feels it is necessary


↓



Check if tube is in position by the use of a stethoscope


↓



Chest X-ray

↓


Double-check if tube is in right position

↓

	

Fill out the intubation tube



END
Exhibit 2
BRONCHODILATOR FLOWCHART


Start for New Therapy
Order written by the physician

↓



Ward clerk pass order to Respiratory

↓



Respiratory gets necessary equipment


↓


Notification to a therapist for a treatment

↓



Start if not new therapy
Check patient order at nurse’s station

↓


For new treatment
Assess patient

↓

For continuation of an ordered treatment


Introduction of the therapist and the technique



Start therapy


↓



Therapy averages:
4 days of treatment
4 times/day
8-10 min/therapy







Take equipment to the nursing station
Store the equipment away in the patient’s room for the next therapy







Take chart back to the nursing station





END


Exhibit 3
Personnel Listing


Name	Title

Michael Hopkins	Quality Control Manager

Morry Easton	Director of Respiratory Therapy Department

Mildred Berger	Administrative Director of Respiratory Care Services

Sharon king	Quality Coordinator for Respiratory Therapy Department


Case 17-3: Union Pacific Railroad—Using Cost of Quality in Environmental Management


In 1989, the Union Pacific Corporation’s Board of Directors relied on the expertise of USPCI, Inc. (a wholly-owned subsidiary in the environmental management industry) to review environmental management issues at each of the Corporation’s subsidiaries. This move was motivated by several factors. First, the costs of complying with various Federal, state, and local environmental statutes was growing rapidly (see Exhibit 1 for a summary of the primary Federal environmental acts). Further, the Corporation’s directors were conscious of an increased societal awareness of and concern about environmental issues. The Board felt an obligation to the Corporation’s shareholders, its employees, and to society at large to guarantee that Union Pacific was operating in an environmentally responsible manner.
	After considering USPCI’s review, the Board subsequently directed each of the subsidiaries to develop a comprehensive environmental management process. The Corporation’s commitment to protect the environment is evidenced by a growing investment in environmental spending. For example, capital expenditures for prevention and control activities grew from $4 million in 1990 to $16 million in 1993, while capital expenditures for remediation activities grew from $24 million to $42 million. During this same period, the Corporation substantially increased its staff of full-time environmental managers and expanded its employee training and communication programs to include environmental issues.
	The largest of the Corporation’s subsidiaries is the Union Pacific Railroad Company (UPRR). UPRR owns over 19,000 miles of track; it owns or leases more than 3,000 locomotives and almost 70,000 freight cars. Headquartered in Omaha, Nebraska, the Railroad operates in 19 states and employs approximately 29,000 people. Financial highlights from 1993 for both the Corporation and the Railroad appear in Exhibit 2. 



Exhibit 1
Primary Federal Environmental Acts

· Resource Conservation and Recovery Act (RCRA)—Enacted in 1976, RCRA regulates hazardous waste management from initial generation to ultimate disposal. It applies to generators and transporters of hazardous waste and to facilities that threat and dispose of hazardous waste.
· Comprehensive Environmental Response Compensation and Liability Act (CERCLA, also known as the Superfund Act) and Superfund Amendment a Reauthorization Act (SARA)—CERCLA was enacted in 1980 and was amended by SARA in 1986. These acts provide for the remediation of contaminated sites and impose liability for remediation on a broadly defined group of Potentially Responsible Parties (PRPs). PRPs include, for example, past and current site owners and operators, generators of the waste disposed at the site, and transporters of the waste to the site.
· Clean Air Act (CAA)—Originally enacted in 1955 and amended in 1970, 1977, and 1990, CAA establishes air quality standards and emissions limits.
· Clean Water Act (CWA)—Enacted in 1972 and amended in 1987, CWA regulates the release of pollutants into U.S. waterways. 
Exhibit 2
1993 Financial Highlights
(000,000’s omitted)

	Union Pacific	Union Pacific
	  Corporation	    Railroad

Operating revenues	$ 7,561	$ 4,987
Operating income	1,489	1,042
Income before accounting adjustments	766	669
Cash from operations	1,563	1,074
Assets (at end-of-year)	15,001	10,014
Capital expenditures	1,520	805

Source: Union Pacific 1993 Annual Report




UPRR’s Response to the Corporate Environmental Directive

In response to the Board’s directive, UPRR adopted an environmental policy, which states in part:

Union Pacific Railroad is committed to protecting the environment for our customers, our employees, and the communities in which we operate. Beyond compliance with laws and regulations, Union Pacific is committed to the development and use of new technologies to preserve the environment for future generations. Environmental protection is a primary management responsibility as well as the responsibility of every Union Pacific employee.

Exhibit 3 presents the remainder of the Railroad’s policy.

	In October, 1991, UPRR centralized most of the company’s environmental personnel in a single department called the Environmental Management Group (EMG). The EMG is housed within the company’s Risk Management function and is chartered to serve as “an environmentally proactive influence in the Company, to coordinate implementation of the Environmental Policy, and to assist UPRR employees in developing ways to perform their work in an environmentally sound manner.”
	By 1994, the EMG had over 40 employees. The group’s Environmental Site Remediation team is charged with evaluating and remediating sites contaminated as a result of past operating practices. EMG’s Environmental Operations team coordinates and oversees compliance activities throughout various parts of the Railroad. The EMG is also responsible for educating all UPRR employees on both the general need to care for the environment and the specific actions they can take to keep abreast of various regulations regarding the education of employees who handle hazardous materials and must develop appropriate training programs to satisfy or exceed these regulations.

Environmental Management Activities

	UPRR actively pursues policies and practices that demonstrate its commitment to protecting the environment. The following paragraphs provide a brief overview of the some of the EMG’s recent activities.
	Cleanup. Like many companies, UPRR has numerous, decades-old facilities and processes that are in need of cleanup. In March 1993 UPRR initiated a comprehensive cleanup of all facilities in its system. By year-end, the Railroad had identified and recycled or disposed of a wide variety of hazardous and nonhazardous wastes, including over 1,200 drums of petroleum products, more than 2,500 drums of other materials (both hazardous and nonhazardous), over 500 pallets of used signal batteries, and almost 2,600 other miscellaneous containers (e.g., small drums, buckets, and paint cans).

Exhibit 3
Union Pacific Railroad Environmental Policy

Union Pacific and its employees will:

Comply with applicable environmental laws and regulations.

Establish measurable business objectives for environmental performance with the goal of achieving continuous improvement.

Develop employee awareness of environmental responsibilities and encourage adherence to sound environmental practices on and off the job.

Use environmentally sound treatment and disposal services for company waste.

Use sound environmental practices to address contaminated real property assets, including leased sites and right-of-ways. 

Respond promptly to community and governmental inquiries about environmental issues and, where appropriate, initiate communications with customers and communities that might be affected. 

Support and participate in governmental processes that seek to develop effective and balanced environmental laws and regulations.

Promote the conservation of resources through waste minimization and the recycling/reuse of materials.

Support community Emergency Response Planning groups by furnishing current information on potential community hazards associated with railroad operations and conduct joint planning and response activities.

Develop and implement a self-monitoring program to assure company facilities and operations adhere to our environmental policy. 




































Waste reduction. An investment of $140,000 at one rail yard resulted in a 90% reduction in waste water produced there. The Railroad is also making its painting operations more environmentally sound by switching to water-based paints at some of its paint shops. In Texas, the Railroad is testing the use of a special adaptor that allows rechargeable radio batteries to be used in railroad lanterns. If successful, UPRR will have fewer batteries to dispose of or recycle.
	Conservation. UPRR’s locomotives must be washed periodically to remove petroleum residues, mud, and exhaust from the exterior surfaces. The Railroad has numerous facilities where locomotives are manually washed. A recent investment of $3 million replaced one manual facility with a fully-automatic facility. The new facility uses 50% less water and 33% less soap to wash an average of 40 more locomotives per day. At another facility, locomotives are washed with a high pressure spray that mixes steam with cold water. This method uses 90% less water and significantly less energy that the traditional method.
	Emissions reduction. UPRR has reduced the number of its fueling facilities by 40% and is currently replacing stationary fuel storage tanks with mobile tankers. UPRR is also in the process of retrofitting all its locomotives with retention tanks designed to collect oil and fuel that may otherwise leak into the soil. The estimated cost of this project is $6 million.
	Equipment upgrading to reduce nitrogen and sulfur oxide emissions by locomotives is underway, and many methods aimed at reducing fuel consumption and, consequently, air emissions are being adopted.


UPRR is currently experimenting with alternative fuels as a long-term approach to the reduction of those emissions. 

UPRR’s Cost of Quality System and the EMG

	Since 1988, UPRR has relied on a formalized, comprehensive quality cost reporting system as an integral part of its Total Quality Management System. By 1991, when the EMG was formed, cost of quality (COQ) had been identified as a major company-wide business objective and formally incorporated into the company’s performance management system. As such, reporting units throughout the company were asked to identify COQ accounts for their areas, and managers were expected to develop formal action plans for quality cost improvement. The managerial responsibilities for COQ are described in the company’s Quality System Procedure 1002, “Cost of Quality Control Process.” Exhibit 4 contains excerpts from this procedure. 
	The reaction of the newly-formed EMG to the task of identifying COQ accounts was to question the applicability of the system to the EMG. UPRR’s COQ system focuses on measuring current failures that could have been controlled by appropriate managerial actions. Any failure account must therefore have an associated action plan for reducing that failure; similarly, no control account (i.e., prevention or appraisal) can be added to the system unless it relates to an existing failure account. 
	At first glance, the EMG did not appear to have any significant, readily identifiable accounts meeting these criteria because so many of its initial activities were concentrated on the correction of past environmental failures (i.e., remediation activities). The group did not see that action plans could be

	
Exhibit 4
Excerpts from Quality System Procedure 1002, Cost of Quality Control Process

Objective

	To provide the management process for identifying, capturing, reporting, and controlling quality costs. This process will be used to reduce failure costs and improve the effectiveness of control activities.

Scope

	Quality costs are divided into four categories;

· Internal Failure
· External Failure
· Prevention
· Appraisal

	Costs in each category are defined by a set of assignable, measurable, and controllable accounts that reflect costs directly associated with business activities.

Definitions

	Internal Failure Costs—Costs incurred as a result of failure activities that are transparent to the customer.

	External Failure Costs—Costs incurred as a result of failure activities that are known by the customer.

	Prevention Costs—Costs associated with the prevention of failure activities.

	Appraisal Costs—Costs associated with measuring, evaluating, or reviewing processes, services, or products to assure conformance to quality standards. 































established to eliminate past occurrences, nor could any related controls be currently established to prevent those past failures. During EMG’s second year of existence, the head of Risk Management (to whom the EMG reported) urged the group to reconsider these views concerning the primary nature of its activities. He observed that the company’s environmental management practices were not perfect and could therefore be improved. He also pointed to the environmentally-related fines that the company was being assessed for current failures. (These fines were already being accumulated in COQ accounts for other departments.) In his opinion, COQ could help the EMG become more proactive, so he assigned a team the responsibility of identifying COQ accounts.
	The team members identified several areas for investigation in their search for potential COQ accounts. First, the team members ascertained that an assessment of customer requirements could prove worthwhile, since failure to meet customer requirements could result in controllable failure costs. They also recognized that an identification of the group’s largest expenditures could reveal opportunities for improvement in control activities. Additional COQ accounts might be revealed by a careful review of the figures routinely reported elsewhere for their applicability to the COQ reporting framework. Conceivably, some COQ-related measures were already in place, but had simply not been defined as such. Finally, the team determined that an evaluation and review of EMG’s goals might suggest some new COQ accounts, since failure to properly specify and attain the goals could cause otherwise unnecessary expenses for the company. The following sections describe a few of the COQ accounts that were ultimately identified by the team.

COQ Related to Customer Requirements

	The EMG has both external and internal customers. The external customers include the various city, state, and federal agencies overseeing environmental regulations. Internal customers include all the other company departments receiving EMG services.
	External customers. External customers’ requirements are specified in numerous (and regularly changing) regulations and laws applicable to the geographic are covered by the Union Pacific’s system. If UPRR fails to meet the external customers’ requirements, the customers’ dissatisfaction is expressed in the form of citations or letter complaining about, or serving notice on, violations to the present standards. Improved performance by the EMG would materialize in the form of fewer citations and, ultimately, in fewer fines and penalties.
	Applying COQ concepts, the team determined that failure costs for each current incident could be estimated based on past experience. A failure cost per incident was estimated by dividing the total number of incidents in a recent year into the total dollar amount paid out in fines and penalties in the same year.
	In any given month, the current COQ is thus reported to be the current month’s number of incidents multiplied by the historical rate per incident. The team recognizes that the measure is flawed in that the actual pay-outs in any given year may typically relate to failures that occurred in prior years. However, the figure is accepted as an acceptable, rough estimate; it can be refined over time to reflect what the net present value (NPV) of the actual payment will be when the incident is eventually settled (normally, in two or three years). 
	Internal customers. The internal customers’ primary requirement is to minimize their own environmental costs. To these customers, sound environmental management practices (dictated to them by the EMG) sometimes seem to fail the cost-benefit criterion. For example, maintaining proper documentation of all 55-gallon drums is a time-consuming task that might not appear to have any payback. However, if a container’s record is lost or if the label is destroyed, the contents must be analyzed to determine what was in the drum so that the contents can be disposed of properly.
	For COQ reporting purposes, the team determined the cost of analyzing the contents of a 55-gallon drum to be the simple average derived from bills received over a 12-month period. In any given reporting period, the COQ is estimated as the number of drums analyzed times the historical average analysis cost per drum. Actual analysis costs cannot be used on a timely basis because the number of drums tested and the results of the tests are not linked in the accounting system.

COQ in the Large Expenditure Categories

	The EMG’s largest expenditures are associated with the clean-up of old sites. As discussed earlier, these costs are being incurred to correct past failures and are, by definition, not appropriate for inclusion in UPRR’s COQ system. In developing its COQ accounts, the EMG team took a proactive view, however, and asked whether the clean-ups were being done to “World Class” standards. For example, they questioned whether the costs incurred were appropriate given the amount of material handled. They also expressed concern that the clean-up activities should reflect the latest in technology and process control.
	A resulting account that the team developed is one that measures the disposal of diesel fuel-contaminated soil (the largest category of soil disposal). Before developing the account, the team reviewed the literature and interviewed consultants and subcontractors to determine the most efficient operations, i.e., a “World Class” standard. The new COQ account would reflect any costs incurred above this standard. Initially, the cost of disposing of one ton of hydrocarbon-contaminated soil was in excess of $50 a ton. The best operation was processing it at $23 a ton.
	The difference between the two costs times the tonnage handled is now reported as a failure account in the COQ system. Essentially, the account represents EMG’s failure to meet an operating efficiency standard for disposal of the contaminated soil. This account focuses management attention on a significant environmental cost. It serves as a constant reminder to EMG management that the group can process larger quantities of soil and clean up sites faster if it can reduce the efficiency gaps.
	Another large cost incurred by the EMG is the cost of treating water coming from various UPRR shops and fueling facilities. Because the Railroad consumes a million gallons of diesel fuel per day, even a slight spillage rate implies that many gallons of diesel fuel are deposited into waste-water treatment facilities each day. In addition, the use of non-biodegradable soaps and cleaning solvents increases the need for treatment chemicals and lowers the probability that the water can flow directly into local sewage facilities.
	In defining a related COQ account, the EMG took an aggressive stance and viewed the cost of the company’s waste-water treatments costs as a total failure cost. The EMG’s position was simple: if the discharge water coming from the various shops and facilities always met the local standards, UPRR would incur no treatment costs. The COQ account was then defined as any actual costs incurred. This particular account motivates various groups within UPRR to work together to reduce spillage at the company’s fueling facilities, decrease the use of non-biodegradable solvents and soaps, and ensure that waste engine oil is disposed of properly.
	The EMG also focused on the large expenditures associated with retrofitting all locomotives with retention tanks, or “catch” pans. As mentioned earlier, these pans minimize the amount of hydrocarbons dropped on the ground. Based on a survey of “best” practices, the EMG determined that the average locomotive leaks one quart of oil products per day. The group used this rate to estimate the amount of soil an average locomotive contaminates while idling in a year and incorporated the measure into a COQ failure account. (The idle time is considered more important because the amount of oil products leaked by a moving locomotive is significantly less.)
	The COQ is the estimated cost of removing and treating the soil that the leaking hydrocarbons would contaminate during normal operating conditions. The account helps management track improvements associated with the retrofitting project. It also encourages management to reduce future exposures by installing catch basins at all major yards where locomotives stand idling for extended periods.

Other COQ-Related Measures Available in the Company’s Existing System

	Another COQ account resulting directly from a review of the group’s existing reports is the cost of cleaning up reportable, environmental spills that occur in the “normal” course of business. Such spills happen for a number of reasons, ranging from a customer’s failure to secure a valve on a 30,000-gallon tank to a track maintenance crew’s dropping a 5-gallon can of cleaning solvent at a siding. The cleanup costs associated with these incidents vary widely depending on the nature of the spill; further, there is typically a time delay between the incident date and the receipt of the final bill for cleanup. For these reasons, each period’s COQ is estimated using an average historical cost per incident. The account allows the EMG Group to assess the potential magnitude the spillages on an ongoing basis. The managers use this account to detect the presence of patterns in the spills and to evaluate the effectiveness of the corrective action programs at specific locations.

COQ Accounts Related to the EMG’s Goals

	A major objective of the EMG is to prevent environmental contaminations. Recognizing the potential for small diesel fuel spills during routine refueling operations, the EMG established a COQ account to draw attention to the cumulative effects of these spills. This account assigned a dollar value to the amount of diesel fuel contained in a sample of the waste-oil recovery tank at major fueling facilities. The COQ was estimated as the difference between the price paid for a gallon of diesel fuel and the price per gallon received from the oil recovery company.
	This account focuses attention on the cost of fueling-mishaps. The EMG is not responsible for fueling the locomotives, but is responsible for running the waste-water treatment facilities and for cleaning up any spills. EMG managers believe this account can help the Group improve its own practices regarding waste-water treatment; they also believe that the account will motivate managers in other departments to focus on the elimination of these fuel spillages.

Summary

	The examples presented in this case demonstrate how UPRR relies on COQ as a management tool in the environmental area. Given that the Railroad has a long-standing commitment to total quality management (TQM) and has experienced tremendous success with its use of COQ in other departments, the application of COQ to the environmental area does not require much “stepping out of the box” thinking. In this instance, all that was necessary was for the COQ team to consider some relatively simple questions like:

· What do the customers require, and what costs are incurred when their requirements are not met?
· Where is most of the money being spent, and are the related activities being performed to “World Class” standards?
· What measurements are already in place that do not reflect a financial impact, and what is the associated cost of failure?
· What are the group’s goals or objectives, and what is the cost of not achieving those goals or objectives? 

Determining the cost of not meeting the standard or requirement in each of these four categories is actually a fairly straightforward cost accounting exercise.

     The Railroad views COQ as a useful management tool for all of its reporting units. Once costs have been assigned to each failure, management attention is focused on the largest account. Reducing the failure rate on these accounts not only improves the process, but also leads management to focus on other failure activity-reductions. In many cases, failure reductions result in significant, immediate cash savings that can be applied to employee recognition programs as well as to the prevention of failures in other areas. 

Suggested Questions

1. 	How valid is the cost of future cleanup of the soil contaminated by the locomotive dripping oil and grease onto the soil? What additional information would you require before including this cost in a “return on investment” (ROI) analysis for the installation of the collection pans under the locomotive?

2.	Identify your criteria for failure costs and explain how you would classify the total cost of the waste-water facilities. Is it a failure or a prevention cost? What are the best arguments for and against using the cost of the waste-water facilities to justify the higher cost of biodegradable soaps and solvents?

3.	Looking at the trend in waste water standards established by the Environmental Protection Agency (EPA), would you feel comfortable closing these facilities permanently? Why or why not?

4. 	How realistic is it to hold a manager responsible for reducing the company’s operating costs to a “World Class” standard as indicated by the disposal of contaminated soil example? What additional information would you like to have before basing your salary increase on meeting such a target?

5. 	Put yourself in the place of an external auditor working for a public accounting firm. Looking at the four situations outlined in the questions above, would you feel obligated to require any notes, disclosures, or comments before issuing an opinion? Under what circumstances would you feel obligated to require a disclosure of the situation?

a. What about the current liability of all the soil contaminated by past years’ running of locomotives without drip pans?

b. Assume that during the study of the waste-water treatment plants it was found that none of the plants could handle a five-year rain. The fine for each occurrence was $100,000 for each plant. Would you require a disclosure contained within the financial statements? Give reasons supporting your position. 

6.	Looking at the case, what failure costs can you identify...

	a. at your place of business?
	b. at this college or university?
	c. in the teaching of this course?
	d. what costs would you assign to each of the failures you identify?

7. 	As the Chief Financial Officer (CFO) of the company, when would you begin to feel uncomfortable assigning costs to these environmental failures? Discuss the ethical questions that would be involved in limited the generation of failure costs that are based upon noncompliance or continued contamination of the environment, resulting in possible violation of future regulations. During your discussion, address how you would minimize the financial liability of potential litigation associated with the production and distribution of asbestos and tobacco products. 

8. 	Under what conditions could you see a cost of quality (COQ) system working? What are the key enablers of a such as system if attempted in your organization. Discuss the arguments you would use to start or “kill” a COQ system.

9.	What are the major differences between a COQ system as presented in the case and an Activity-Based costing (ABC) system? What are the similarities?



Case 17-4: Bergen, Inc.—COQ


     Bergen, Inc., produces telephone equipment at its Georgia plant. In recent years, the company’s market share has been eroded by stiff competition from Asian and European competitors. Price and product quality are the two key areas in which companies in this market compete.
Jerry Homan, Bergen’s president, decided to devote more resources to the improvement of product quality after learning that his company’s products had been ranked fourth in product quality in a 2011 survey of telephone equipment users. He believed that Bergen could no longer set up a task force that he headed to implement a formal quality-improvement program. Included on the task force were representatives from engineering, sales, customer service, production, and accounting as Holman believed this was a company-wide program, and all employees should share the responsibility for the success of the program. 
After the first meeting of the task force, Sheila Haynes, manager of sales, asked Tony Reese, production manager, what he thought of the proposed program. Reese replied, “I have reservations. Quality is too abstract to be attaching costs to it, and to be holding you and me responsible for cost improvements. I like to work with goals that I can see and count! I don’t like my annual bonus to be based on a decrease in quality costs; there are too many variables that we have no control over!”
Bergen’s quality-improvement program has now been in operation for eighteen months, and the cost report shown below has just been released. 
As they were reviewing the report, Haynes asked Reese what he thought of the quality program now. “The work is really moving through the Production Department,” replied Reese. “We used to spend time helping the Customer Service Department solve its problems, but they are leaving us alone these days. I have no complaints so far. I’ll be anxious to see how much the program increases our bonuses.” 

Required

1. Identify at least three factors that should be present for an organization to successfully implement a quality-improvement program.

2. By analyzing the Cost of Quality (COQ) report provided, determine if Bergen, Inc.’s quality-improvement program has been successful. List specific evidence to support your answer.

3. Discuss why Tony Reese’s current reaction to the quality-improvement program is more favorable than his initial reaction.

4. Jerry Holman believed that the quality-improvement program was essential and that Bergen, Inc. could no longer afford to ignore the importance of product quality. Discuss how Bergen could measure the opportunity cost of not implementing the quality-improvement program. 

Cost of Quality (COQ) Report by Quarter
(in thousands)

	
	6/30/2012
	9/30/2012
	12/31/2012
	3/31/2013
	6/30/2013
	9/30/2013

	Prevention Costs:
	
	
	
	
	
	

	      Machine maintenance
	$  215
	$  215
	$  202
	$  190
	$  170
	$  160

	      Training suppliers 
	5
	45
	25
	20
	20
	15

	      Design reviews
	20
	102
	111
	100
	104
	95

	
	240
	362
	338
	310
	294
	270

	Appraisal Costs:
	
	
	
	
	
	

	      Incoming inspection
	45
	53
	57
	36
	34
	22

	      Final testing
	160
	160
	154
	140
	115
	94

	
	205
	213
	211
	176
	149
	116

	Internal Failure Costs:
	
	
	
	
	
	

	      Rework
	120
	106
	114
	88
	78
	62

	      Scrap
	68
	64
	53
	42
	40
	40

	
	188
	170
	167
	130
	118
	102

	External Failure Costs:
	
	
	
	
	
	

	      Warranty repairs 
	69
	31
	24
	25
	23
	23

	      Customer returns
	262
	251
	122
	116
	87
	80

	
	331
	282
	146
	141
	110
	103

	Total Quality Cost (COQ)
	   $ 964 
	$1,027
	$  862
	$  757
	$  671
	$  591

	Total Production Cost
	$4,120
	$4,540
	$4,380
	$4,650
	$4,580
	$4,510









Reading 17-1: GE Takes Six Sigma Beyond the Bottom Line
by Gregory T. Lucier and Sridhar Seshadri


Imagine working for a company where every employee is required to go through two weeks of intensive training in statistical process control. Then at the end of this training, participants are required to demonstrate proficiency by completing two projects that directly improve either company or customer performance.
On top of that, the company’s website provides 24/7 access to the tools and methodology required to support the quality improvement efforts of more than 300,000 employees world-wide. The site is constantly and consistently measuring and quantifying thousands upon thousands of active projects.
Has your satellite TV system somehow mingled the contents of the business channel with a late-night science fiction film? No. You’re experiencing GE’s Six Sigma quality program, one that has netted the corporation such amazing results that now GE’s customers are clamoring for help.

GETTING STARTED

Roll back to 1981, when Jack Welch first took the helm at GE and began to transform (or reshape) the company from a $25 billion bureaucratic quagmire into a well-run and highly respected $100 billion giant. Welch understood the “command and control” management approach had run its course and spent the next 20 years resolutely pursuing other options, borrowing best practices, and implementing winning strategies.
Through the remainder of the ‘80s, GE employed corporate-wide streamlining to get the fat out of its organization while maintaining the muscle. In 1989, as the tumult began to settle, Welch realized the need to empower employees and give them a greater level of participation in the decision-making process. Despite a decade of change, the level of hierarchy and top-down communication had remained an impediment. To solve this, Welch launched an initiative known as Work-OutTM, which is designed to facilitate focused decision making, resolve issues, and improve processes. A Work-Out session is generally led by those closest to a process or issue, with the goal toward finding workable solutions and developing action plans. Work-Out can be used to eliminate unnecessary steps and streamline tasks or to remove barriers between different departments or reporting levels. Built into this process are mechanisms for ensuring management buy-in and follow-through.
Some Work-Out session examples are:
	Improving back-office processing with new financial systems,
	Improving internal paperwork flow, and
	Streamlining approval processes.
By the mid-’90s it was time to shake things up again, this time with a focus on quality. Not because GE wasn’t performing well, but because feedback from employees convinced the CEO that, despite top- and bottom-line growth, quality wasn’t where it should be.
Welch decided Six Sigma was the way to go. He had learned about Six Sigma from Larry Bossidy, a former GE executive who left to take the helm at Allied Signal, a company then implementing the program. Bossidy introduced Welch to Mikel Harry of the Six Sigma Academy and to this breakthrough strategy for statistical process control. Jack Welch had always maintained that GE must look outside itself to identify and adopt best practices wherever they could be found. So in the spring of 1995, Welch asked Bossidy to share his unique Six Sigma philosophy with GE’s executive council.
They were impressed. Welch set targets out past five years and proclaimed Six Sigma the largest, most significant initiative ever undertaken at GE. Since that proclamation, Six Sigma has been implemented aggressively and has become deeply ingrained in the corporation’s culture. The company has deployed the methodology more extensively than any other to date, and maintaining its vitality continues to be a top priority. Throughout GE, there’s a commonly echoed phrase...Six Sigma is “The Way We Work.” Acquiring and using Six Sigma skills is considered a core competency for leadership roles, and each year new “stretch” goals and projects are established.



	In terms of bottom-line impact, payback, ROI, benefit—whatever you want to call it—GE has achieved it. During the first five years of the program, the company increased annual productivity gains by over 266% and improved operating margins from 14.4% to 18.4% (see Figure 1). The bottom line was enhanced tremendously, and stock-holders were rewarded handsomely and consistently.
Six Sigma wasn’t invented by GE (Motorola initiated a version of Six Sigma in the late 1980s). But the results the corporation has achieved from its implementation have attracted attention from several fronts, especially a large segment of the international business community and GE’s customers. In response, GE decided to offer customers high-level instruction in Six Sigma. For example, last year our group, GE Medical Systems, began taking Six Sigma to healthcare customers. That first effort resulted in over $94 million in benefits after touching only a fraction of the market. And as recognition grows, so will the numbers.

A CLOSER LOOK AT THE SIX SIGMA APPROACH

The name Six Sigma is derived from a statistical heritage and focus on measuring product or process defects. Sigma is the Greek letter assigned to represent standard deviation. Achieving a Six Sigma level of quality equates to nearly error-free performance—where a given process produces only 3.4 defects out of a million opportunities.
Here are some perspectives on levels of Sigma:

	SIGMA
	Defects Per Million Opportunities

	2
	308,537

	3
	66,807

	4
	6,210

	5
	233

	6
	3.4



Most organizations would probably rate their current quality at between Three and Four Sigma. When Jack Welch challenged GE to become a Six Sigma organization in four years, he was in effect calling for a reduction in defect levels of 84% per year. At stake was an estimated $8-$10 billion in costs consumed by lower levels of quality.
While the measure of quality is the cornerstone of the Six Sigma approach, it’s the methodology and tools driving process change that translate to the difference between a simple quality campaign slogan and a rigorous management philosophy based on science. At the heart of the Six Sigma approach is a method summarized by the acronym DMAIC (see Figure 2).
Define. The GE process starts here. Teams work to clearly define problems related to the business or critical to customer satisfaction. CTQ (Critical to Quality) factors essential for customer satisfaction are correlated with the overall business process at issue. Project charters are established, required resources are identified, and leadership approvals are obtained to maximize project outcomes.
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In preparation for this phase, employee training includes a review of process mapping techniques and orientation to online tools available to support teams.
Measure. The next stage is to establish base-level measures of defects inherent in the existing process. Customer expectations are defined to determine “out of specification” conditions. Training for this phase consists of basic probability and statistics, statistical analysis software, and measurement analysis.
While this heavy bombardment of statistics causes many participants to run for cover, GE makes it easier for employees to learn. It partners experienced Six Sigma practitioners with employees going through the training for the first time, which helps beginners overcome the challenge of mastering the concepts. And the use of automated tools minimizes the time required for complex calculations.
Analyze. In this phase, teams explore underlying reasons for defects. They use statistical analysis to examine potential variables affecting the outcome and seek to identify the most significant root causes. Then they develop a prioritized list of factors influencing the desired outcome.
Tools used for this phase include multivariate analysis, test for normality, ANOVA, correlation, and regression. Again, these tools aren’t for those who have difficulty balancing a checkbook, but most participants succeed with help from their mentors.
Improve. During this phase, teams seek the optimal solution and develop and test a plan of action for implementing and confirming the solution. The process is modified and the outcome measured to determine whether the revised method produces results within customer expectations.
Additional statistical methods covering design of experiments and multiple linear regression are reviewed with trainees to support the final analysis of the problem and to test the proposed solutions.
Control. To ensure changes stick, ongoing measures are implemented to keep the problem from recurring. Control charting techniques are used as the basis for developing the ongoing measures.
The concept of control—taking concrete steps to make sure improvements don’t unravel over time—has been missing from other process improvement initiatives. It’s this phase of Six Sigma that leads to long-term payoffs—both in quality and monetary terms. 

IMPLEMENTING THE PROGRAM

Training for GE employees takes about 10 classroom days spread over four sessions and 90 calendar days. Action teams are created in each class to attack an existing business problem. As each aspect of Six Sigma is taught, the team immediately applies the concepts to the chosen problem.
There’s a progression of competency levels beginning with Green Belts—and all employees from clerical staff up are required to reach this level of proficiency. Green Belts must complete the required training and two projects to achieve certification. They must also complete one additional project and eight hours of post-certification training each year. While Green Belts are trained in Six Sigma, they hold non-Six Sigma positions within the company. New employees are expected to obtain Green Belt certification within the first year of employment.
Taking Six Sigma to Customers
Once we had proof that the system really works, we decided to take Six Sigma beyond internal projects. Our group, GE Medical Systems, is offering its expertise to customers to enhance value and provide additional benefits.
The healthcare industry continues to experience monumental changes and tough challenges. Lower reimbursement, competition, and consolidation have transformed organizations from a 1980s’ model—targeting quality at all costs—to today’s approach where quality and efficiency must be the driving forces in the delivery of care.
In the 1990s, the industry saw a bevy of quality and reengineering consultants attempt to remedy the situation, but such efforts at cost cutting were quickly cancelled by the need to rehire personnel. Old operational habits also died hard for a lack of sustainable change management that should have included—among other elements—skills transfer.
The healthcare industry has quickly responded to the promise of Six Sigma. As of December 2000, GE Medical Systems reported 1,149 active Six Sigma projects for customers. GE even created a service unit expressly dedicated to providing Six Sigma management tools and processes to healthcare organizations requesting more extensive assistance in improving performance.
Is it working? Yes. Commonwealth Health Corporation, a 478-bed medical center in Kentucky, began its journey to implement a Six Sigma improvement culture over three years ago. Results have been overwhelming as the medical center reports a reinvigorated and transformed management culture. Within a mere 18 months, errors in one ordering process were reduced over 90%, overall operating expenses had been reduced by $800,000, and employee survey results had improved by 20%. These results were from a single division within the organization. Now the medical center has realized improvements in excess of $1.5 million and is expanding the program to other areas.
One of the main reasons the program is working is because customers determine project scope, acquire on-site training and tools, and verify the benefits they have received. During last year alone, 466 customer projects were completed that resulted in $91.2 million in customer benefits. Because it relies on rigorous statistical methods and puts control mechanisms in place, Six Sigma actually connects the dots among quality, cost, process, people, and accountability.
Some customers are using GE’S Six Sigma program to achieve even higher measures of success. As part of their Star Initiative, a system-wide performance improvement effort, Virtua Health of Marlton, N.J., saw the Six Sigma program as an opportunity to vault their system to the next level of clinical quality, patient satisfaction, and financial performance. Walter Ettinger, M.D., executive vice president at Virtua, credits the partnership with GE and the use of the Six Sigma program as helping to make vital changes in the organization. “The Six Sigma program has provided everyone in the organization with a common language and toolbox for achieving our objectives. The methodology is sound, and we have begun to get buy-in from our medical staff, who are very results oriented and turned off by initiatives du jour. Our goal is to use Six Sigma to create an outstanding experience for our patients, which is the first priority of our Trustees.”






Variations on a Theme

There are a couple of variations to the DMAIC process we mentioned. One involves the opportunity-to create a Six Sigma process where there are existing processes in place. In this case, participants use a variation of DMAIC called Design for Six Sigma (DFSS).
Here’s an example of an actual DFSS project that author Sridhar Seshadri completed in working to-ward his Green Belt certification. In this project, one of GE’S businesses developed and implemented an entire business plan to provide professional services ranging from project management, systems integration, and consulting services regarding installation of complex medical imaging systems.
Prior to this project, GE typically installed such equipment with value-added services almost being an afterthought. The DFSS team—operating under the notion that the “whole solution” included hardware, software, and professional services—went through a formal DEFINE and MEASURE phase where customer requirements and analyses of the market were rigorously scrutinized.
The team then developed a business plan using a statistical modeling tool called Crystal Ball. The “stakeholders,” including business leaders and other participants essential to making the project work, reviewed the business plan. Finally, the process was test-run at a few customer sites, then formalized and implemented.
So how is this different from a traditional rollout of a new project? First, DFSS applies a level of rigor not consistently seen in traditional business plans— consistent being the key word. Second, since Six Sigma is “institutionalized,” everyone involved immediately understood the details of the project and could provide meaningful feedback and advice. Third, with project tracking the team was able to review similar projects across all of GE and learn from them. This set of services first implemented in the fall of 1999 is now routinely offered in over 90% of customer projects.



	All other “Belts” are 100% Six-Sigma assignments and are selected from the top performers in our talent pipeline:

	Black Belts act as technical and cultural change agents for quality. They are leaders of small teams implementing/executing the Six Sigma method-ology in business-related projects, and they coach Green Belts on their projects. Today there are more than 4,500 Black Belts within GE.
	Master Black Belts teach, mentor, and develop Six Sigma tools and are full-time teachers of the Six Sigma process. Today there are over 800 Master Black Belts within GE.
	Champions back and promote the Six Sigma initiative and work with executives to help drive initiatives into daily operations and business metrics.
	The mentoring structure behind Six Sigma training and the full-time dedication of the Black Belts and Master Black Belts have provided the momentum necessary to complete thousands of projects at GE.

THE PAYBACK
To evaluate the payback of the significant commitment during the initial five-year implementation, we can look at individual projects and the cumulative results of thousands of projects.
One division recently reduced its annual expense for teleconferencing by $1.5 million encompassing a total of 19 million minutes. Another team cut customer order-processing time in half. As a rule of thumb, GE managers expect that each project will save between $50,000 and $150,000.
When talking about the payback associated with Six Sigma, think about popcorn. One kernel popping by itself (or one project completed) won’t make much of a difference. But if you keep the heat on and thousands of kernels pop, you’ve multiplied the results exponentially. GE has kept the heat on now for five years, and the results are in. The following is a summary of some key performance measures at GE.

	
	SIX 
SIGMA BEGINS:
	FIVE
YEARS LATER

	
	1995
	2000

	Annual Productivity Gain
	1.5%
	4.0%

	Operating Margin
	14.4%
	18.4%

	Inventory Turns
	5.8%
	9.2%



By internal calculations, the benefits of Six Sigma exceeded $2 billion in 2000. Certainly a four-to-one pay-back in quality and the associated savings resulting from reduced cycle times and defects would interest many considering similar options for their organizations.
The lesson we learned at GE is that there is definitely a payback. Complete dedication to the program and enterprise-wide implementation is attainable and rewarding in terms of quality, productivity, and the bottom line. 



Reading 17-2: Accounting for Quality with Nonfinancial Measures: A Simple No-Cost Program for the Small Company
by Ronald C. Kettering

Executive Summary: Over the last two decades, large American firms competed in the global arena by applying traditional cost-cutting techniques to justify having to lower prices to match those of foreign firms. In order to make the extensive cost cuts to meet a competitor’s price, product or service quality often was either sacrificed or ignored. As Japan and other countries continued to offer higher-quality goods and services at competitive prices, many large American companies met the challenge and achieved world-class status by adopting total quality management (TQM) programs. TQM programs, although expensive, are not reserved solely for large organizations. Many of the techniques can be easily adapted to fit the small firm. 
	Successful companies today rate customer satisfaction as priority number one, and they direct everything toward increasing it. Customers expect value. To meet this challenge, small firms must provide customers with exactly what they want—high quality at a low price. The small firm can achieve benefits similar to those achieved by large firms with their costly quality programs by using nonfinancial measures to identify and monitor quality. By following the procedures suggested with this simple no-cost program, small firms can increase product or service quality with a minimum of effort. 

QUALITY COSTS


A company needs to understand quality costs before it starts any quality improvement program—especially with the suggested approach of using nonfinancial measures. The cost of quality is a cost classification that encompasses all costs involved in making a firm’s product or delivering a service that meets a customer’s specifications or expectations the first time. The costs include those specifically associated with the achievement (conformance) or non-achievement (nonconformance) of the quality of the product or service. Thus, the costs of quality have two components: (1) the costs of conformance, which are costs incurred to make sure the product or service is right the first time, and (2) the costs of nonconformance, which are costs incurred to correct a problem or irregularity. The components are inversely related. If a company spends money on the costs of conformance, the costs of nonconformance should be reduced. On the other hand, if the company pays little attention to the costs of conformance, the costs of nonconformance should escalate.

Most firms that account for quality costs further separate conformance costs into two subcategories: (1) prevention costs, which are costs to prevent defects and failures initially, and (2) appraisal costs, which are the costs to measure and evaluate products and services to ensure conformance to quality standards. Typically, nonconformance costs also are classified further into two subcategories: (1) internal failure costs, which are costs incurred when defects are discovered before the product is shipped or the service delivered to the customer, and (2) external failure costs, which are costs incurred after delivery of defective goods or services. Examples of typical costs for each of the four subcategories are shown in Table 1.

As Table 1 shows, the costs of quality are a significant portion of a product or service’s total cost. Various studies have reported that these costs range anywhere from 25% for manufacturing firms to as high as 40% for service firms. Therefore, quality does have a sizable impact on profits. Although the simple approach presented does not account for costs, it is imperative that users of the approach understand the tremendous impact that quality costs have on profits as well as the inverse relationship of conformance and nonconformance categories. 


						

[image: ]NO-COST APPROACH 

Measuring and accounting for the costs of quality are expensive, but the process is an essential step in TQM programs. The large firms that achieved world-class status committed the resources to accomplish these tasks, and the results speak for themselves. Most small firms do not have the resources to measure and account for the specific quality costs. If managers of small firms were able to see the importance of applying monetary amounts to their efforts to improve product or service quality, perhaps they might find additional resources. On the other hand, monetary amounts can always be applied to nonfinancial measures at a point in the future when and if resources become available to upgrade a simple quality program to full TQM status.

Because the essential key of TQM is to improve quality, the principle of this approach is to identify the activity that needs to be improved and monitor only the nonfinancial element(s) of the activity while not worrying about applying monetary amounts to the measures of the activity. The reasoning for this view is that as the activity is improved, the costs will take care of themselves. Therefore, this simple program for controlling quality is a three-step approach that can be used with any spreadsheet program: (1) identify the appropriate nonfinancial quality measures that should be monitored; (2) record the measures in a spreadsheet on a timely basis; and (3) prepare timely quality reports using the data recorded in the spreadsheet. 

Identifying Nonfinancial Quality Measures 

Nonfinancial measures represent information and analyses that are not expressed in monetary equivalents. Management accountants have always been responsible for analyzing nonfinancial data, but the majority of their time was spent on reporting these data in dollars and cents. The principle of this simple approach is to not waste time and effort to report the data in monetary equivalents but to simply report the nonfinancial data and look for trends in the measures. For example, if a small company found that the number of items requiring rework was increasing monthly, then it should take action immediately. If the number of reworked items can be reduced, then costs will be reduced and profits enhanced.

The appropriate nonfinancial measures that a manager or owner decides to monitor will be different for each firm 




and would be selected after a careful analysis of the complete product or service cycle. For example, some measures, such as customer complaints and warranty claims, will be appropriate for most companies. Other measures, such as trends in throughput time, would be appropriate for manufacturing firms.

Users must select those measures that will assist the company with its move toward producing a higher-quality product or service. Even though many firms will select only nonconformance measures to monitor and improve, they should also select conformance measures when possible because of the inverse relationship between the two categories as demonstrated earlier. The more effort expended toward conformance measures typically reduces the effort expended toward fixing a problem or irregularity. The inclusion of a conformance measure, such as preventive maintenance hours or the number of hours of employee training per week, will sometimes be used only to validate the fact that conformance tasks are being done and not necessarily to indicate that the measures should be fixed or improved. The nonconformance measures are those that must be improved and will probably comprise the bulk of a firm’s measures.

Table 2 lists one of many possible nonfinancial quality measures for each of the cost categories listed in Table 1. Notice that each measure is in units, hours, or events. 

Recording the Measures in a Spreadsheet 

Once the appropriate nonfinancial measures of quality are selected, the measures must be recorded in a table so that the data can be analyzed. Any spreadsheet can be used for this purpose, even though the data could be easily tabulated by hand. A spreadsheet works best because it makes the next step of preparing the report very easy and allows for the presentation of the data in various graphical formats with a minimum of effort.

The time interval that is selected will depend on the situation and the size of the firm. Some larger firms probably will find that weekly recordings will be meaningful, while very small firms may find it better to use monthly data. 

Preparing the Report 

The report can take any form. Because the measures are already in a spreadsheet format, its printout makes for a simple report. It is also a good idea to supplement the printout with a presentation of some or all of the data in a graphical form, such as a line or bar graph, for emphasis.

ILLUSTRATIVE EXAMPLE 

Now let’s take a look at an example of a small firm such as a film processing establishment or other business that you might find at any mall. The firm used with this illustration has the owner, three employees, and declining profits over the last few years. The owner maintained a price structure that was competitive with the area and even lowered prices periodically in an attempt to increase profits. The owner found that he was spending a great deal of time handling complaints and learned that the quality of his service might be the problem.

Having just read about the aforementioned no-cost program to increase quality, the owner decided to give the program a try for 10 weeks. The first step was to select nonfinancial quality measures. The owner chose to use both conformance and nonconformance measures. Based on the nature of the business, he selected eight total measures to monitor and started to record the weekly results in a spreadsheet. He also decided to make no changes for two weeks until he was comfortable with the process.

Table 3 is a spreadsheet with the selected measures and 10 weeks of data. The same table also would serve as a simple quality report. 
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After two weeks of recording the data, and before he even thought of printing a report, the owner saw that the number of units that were scrapped and reworked were more than he had realized. He was further surprised by the number of complaints and warranty claims that were submitted. He thought there really was truth to the adage that you must see something in writing to believe it.

The owner made his first changes in the third week by requiring an hour of maintenance on the machines and an hour of training for all employees. He also mandated that one shipment each of incoming material and outgoing products would be inspected thoroughly. He noticed an almost instant decline in the number of scrapped and reworked units and complaints. 

As the weeks stretched out, he increased maintenance, training, and inspections. The nonconformance measures continued to improve until the measures were within what he considered acceptable. By the 10th week he was able to adjust downward the maintenance and training hours required.

Step three of the program calls for a written report of the data. The owner did nothing more than print the spreadsheet in its present state with the 10 weeks of data. The report looked exactly like it appeared on his computer screen and thus, the same as Table 3. After defining four ranges of data, he printed a line graph of the four nonconformance measures for the 10 weeks to supplement the report. The supplement is shown as Figure 1. 



Figure 1
Quality Report Illustration Using 
All Nonconformance Measures
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Customer Satisfaction


Product or service quality is the top priority of successful businesses. Everything must be directed toward satisfying the customer.  Most large companies have implemented TQM programs, and small businesses with limited resources must do the same.  Accepting that quality is the key to survival, anything a company does to increase product or service quality is positive.

The no-cost approach to improve quality presented here is a simple alternative for any firm, especially the small one.  Even the smallest firm should attempt to monitor nonfinancial quality measures over time.  Monitoring and striving to improve only a single measure, such as complaints, will improve product or service quality.  The only requirement needed is a desire and commitment to improve.


Reading 17-3: Implementing Corporate Sustainability: Measuring and Managing Social and Environmental Impacts
by Marc J. Epstein


Large and small companies alike have recognized that more effective management of stakeholder impacts and relationships is critical to success. The question of whether or why they should pay attention to issues of social and environmental responsibility is no longer up for discussion. The challenge is how. And it isn’t only the senior corporate managers who are faced with these issues of sustainability implementation. Financial executives play a critical role in developing processes that will lead to improvements in both social and financial performance. Integrating social and environmental impacts into both operational and capital investment decisions requires expertise that typically lies in the finance functions. Accounting and financial analyses that are part of costing, capital investment decisions, and performance evaluations are important components of the business case that must be made to provide information for managerial decisions regarding corporate social responsibility.

Implementing strategies for managing corporate social, environmental, and economic impacts (sustainability) is thus an important challenge for senior executives, who are often confronted with how to manage the paradox of improving social and financial performance simultaneously. Business unit and facility managers are pressured to deliver profits, and their performance is typically measured primarily on profits. So there’s significant incentive pressure that can often make it difficult to obtain alignment of strategy, structure, systems, performance measures, and rewards to facilitate effective implementations. Often it’s also difficult to obtain the resources to effectively manage the various drivers of social and environmental performance. What should managers do?

MANAGING CORPORATE SUSTAINABILITY

Corporations have become more sensitive to social issues and stakeholder concerns and are striving to become better corporate citizens. Whether the motivation is concern for society and the environment, government regulations, stakeholder pressures, or economic profit, the result is that most managers must make significant changes to manage their social, economic, and environmental impacts more effectively. The best practices in corporate sustainability performance are no longer focused primarily on companies like Ben & Jerry’s or The Body Shop as they were 10 or 20 years ago. Now companies like GE and Wal-Mart (along with many others) are leading the way with significant financial and organizational commitments to social and environmental issues. And all companies, large and small, in high- and low-impact industries, are finding these issues increasingly important.

As companies search for ways to improve their performance, determining the best approaches to thoroughly integrate social and environmental concerns into all parts of company operations still causes challenges. These challenges exist because implementing sustainability is fundamentally different from implementing other strategies in an organization.

· For operating goals, the direct link to profit is usually clear.
· For innovation, though long term and also often difficult to predict and measure, the intermediate goal is new products, and the ultimate goal is increased profit. 
· For sustainability, the goal is to achieve excellence in both social and financial performance simultaneously. Managing and measuring this paradox creates significant challenges. Since the primary goal of business is to earn a profit, incentive pressures exist that cause managers to make decisions to improve profitability. When actions improve both social and financial performance simultaneously (win-win), this is simpler. But when there’s a significant financial cost in improving social or environmental performance, managers are faced with a dilemma of how to make the choices and which actions to take.

All this means it’s difficult to implement the proper systems to pursue sustainability and to evaluate the impacts of sustainability on financial performance and the tradeoffs that ultimately must be made. Often it’s unclear how tradeoffs between financial and social performance should be made. There is also considerable uncertainty about how shareholders will respond to these tradeoffs. Moreover, the tradeoffs keep changing: Today, shareholders may want the company to place substantial weight on social performance and the environment, and at other times they may want the company to place more weight on short-term profits. Sometimes there are no additional costs—such as when emissions are reduced, which improves both the environment and company cleanup costs—but sometimes being a good corporate citizen does cost more in current costs (though it may still have a big payoff in improved corporate reputation and thus improved sales).

The costs of implementing sustainability are also changing constantly. For example, potential technology improvements may reduce equipment costs, so it would be far cheaper to implement pollution reduction processes later rather than at an earlier point in time. Even when a company thinks that sustainability is providing financial benefits, the benefits can, at best, be measured over long time horizons only. This makes it difficult to measure the impact of social and environmental performance and to quantify the resulting benefits. The constant uncertainty about how much sustainability is necessary, the constantly changing emphasis on and costs of implementing sustainability, and the long time horizons necessary to measure the financial benefits of sustainability make it difficult to implement sustainability in the same way that other corporate strategic initiatives are implemented.

To improve the integration of social and environmental impacts into day-to-day management decisions, companies must tie the measurement and reporting of these impacts into decision-making processes. Further, they must measure and report these impacts in financial terms and then integrate them into the traditional investment models.

THE CORPORATE SUSTAINABILITY MODEL

To implement a sustainability strategy effectively, it’s critical that managers:

· Understand the causal relationships among the various actions that can be taken;
· Understand the impact of these actions on sustainability performance;
· Understand the likely reactions of the corporation’s various stakeholders;
· Understand the potential and actual impact on financial performance;
·  Integrate sustainability into operational, strategic, and resource allocation decisions;
· Assist colleagues in managing the paradox of improving social and financial performance simultaneously;
· Recognize that strategy, leadership, and implementation tools are essential components.

To measure their success in achieving a sustainability strategy, companies must understand these interrelationships and establish relevant performance metrics. Then they can improve operational decision making and “make the business case” for a sustainability strategy through a better linking with the ultimate impacts of the strategy on both the company and society. 

Based on extensive company experiences and academic research, I developed a Corporate Sustainability Model (Figure 1) to describe the drivers of corporate sustainability performance, the actions that managers can take to affect that performance, and the consequences of those actions on both corporate social and financial performance. By carefully identifying and articulating the drivers of social and environmental performance and measuring and managing the broad effects of both good and bad performance on the corporation’s various stakeholders, managers can make a significant contribution to both the company and society. This permits better integration of that information into the day-to-day operational decisions and makes social concerns part of the organization. So far, managers and academics have said that they have found the Corporate Sustainability Model useful.

EXPLAINING THE MODEL

Let’s take a look at the Corporate Sustainability Model. Inputs include the external context (regulatory and geographical), the internal context (mission, strategy, structure, and systems), the business context (industry sector, customers, and products), and the human and financial resources available to the corporation. These inputs guide the decisions of leaders and the processes that the organization undertakes to improve its sustainability. They provide a foundation for understanding the complex factors that leaders should consider and often take the form of constraints that must be addressed. For example, companies in the chemical business will typically have higher environmental impacts, and those that manufacture in China will have additional product quality, safety, and labor issues (as we have seen in the press recently) that are part of the inputs that may not be easily changed but that impact sustainability.

After evaluating the inputs and their likely effects on sustainability and financial performance, leaders can develop the appropriate processes to improve sustainability. The sustainability strategy, structure, systems, programs, and actions have three major sets of impacts: corporate financial costs and benefits of actions, social and environmental impact, and financial impact through sustainability performance.

The managerial actions taken lead to sustainability performance (positive or negative) and stakeholder reactions (outputs) that ultimately affect long-term corporate financial performance (outcomes). Also included in the model are continual feedback loops that leaders can use to evaluate and improve corporate strategies. Managers should customize this general framework to reflect their particular internal, external, or business context. They must map a corporate performance framework that reflects their specific concerns and interests in sustainability performance and that provides rewards for supportive managerial actions.

A fundamental aspect of this framework is the distinction between intermediate results and financial outcomes. In Figure 1, Arrow 1 portrays processes that have immediate and identifiable costs and benefits that affect long-term corporate financial performance. Arrow 2, on the other hand, shows the impact of the various inputs and processes on sustainability performance. Arrow 3 shows how corporate financial performance is impacted by stakeholder reactions to corporate sustainability performance. Therefore, intermediate outputs, such as environmental and social performance, public image, employee hiring, and market share, must be monitored to determine the effectiveness of sustainability management practices.

Arrow 3 depicts what is often termed “the business case” for sustainability or corporate social responsibility. Whereas Arrow 2 portrays the effect of sustainability actions on social performance, Arrow 3 reflects how, through stakeholder reactions, the social performance affects financial performance. Thus, sustainability or social performance should be seen as both an intermediate output and an outcome. That is, it’s important to understand, measure, monitor, and manage social performance because of concern for societal impacts and for long-term corporate financial performance.

The feedback process is an important aspect of the Corporate Sustainability Model that will challenge and change strategies and assumptions. Various mechanisms must be in place so that it doesn’t rely exclusively on the data related to financial performance. Indeed, appropriate management control systems should feedback information on potential environmental and social impacts, sustainability performance (at all organizational levels), sustainability initiatives, stakeholder reactions, and corporate financial performance. 

INTEGRATING SUSTAINABILITY

The costing, capital investment decision, and performance evaluation processes are critical elements in any successful implementation, and the role of the financial executive is central to them. The financial executive can provide significant additional assistance and guidance with the tools described here. He/she can do the required measurements to fit into the capital investment request processes and/or can provide guidance and assistance in how to do the performance measurements to aid in the analysis and decision making.

Turning strategy into actions and then into successful performance improvement is accomplished in part through the effective use of various management systems such as human resource management, costing, capital budgeting, performance measurement, and incentive systems. These systems are instrumental in achieving positive sustainability impacts and in improving stakeholder reactions as well as financial performance. They influence innovation, productivity, costs, revenues, capacity availability, and quality. These decisions about the design and implementation of the management systems to put into place help determine the company’s competitive stance and long-term positioning. An evaluation of the cash flows associated with the costs, benefits, and risks associated with alternative decisions is required. A more complete analysis that is aided by the financial professionals can help make the capital investment decision-making process more complete since the costs, benefits, and risks are analyzed and measured more thoroughly. These are often not measured because the managers aren’t expert in performance measurement and the financial professionals haven’t focused on applying both the financial and nonfinancial measures discussed here—these do improve analysis and decisions.

Before investing in a new location, Royal Dutch Shell employs a human rights institute to conduct country risk assessments, highlighting any human rights risks managers should consider when making a decision as to whether to enter the country. Alcoa, like many others, has established a comprehensive capital expenditure review process for environment, health, and safety that analyzes benefits and costs more carefully.

Companies are increasingly trying to improve their costing of social and environmental impacts. At Canon, each department bears the financial burden of its own waste processing. With this new program, waste generated by each workplace is collected at a recycling center where the department, type of waste, and amount are recorded. Each department is then assessed a waste processing fee for the waste produced. As companies improve the costing of social and environmental impacts—often using approaches like activity-based costing (ABC)—they gain a better understanding of the complete costs of products, services, processes, and other activities. This can lead to improved understanding and management of both sustainability and financial performance.

Corporate incentive and reward systems are often a critical piece of the alignment process. Some companies have developed comprehensive self-assessment programs to focus their organization’s efforts on performance areas that create value for the company’s stakeholders and that help sustain long-term improvements. Then they often establish targets to measure improvements and develop a set of rewards for individuals and teams to reward improved social and environmental performance.

Other companies have tied individual performance reviews and compensation explicitly to sustainability performance, establishing social and environmental performance as a critical variable for compensation in incentive systems. For example, Wal-Mart has linked executive bonuses to diversity in its hiring practices. At Shell, environmental and social aspects can be a 20% component of performance measurement and bonuses.

As companies move toward more systematic implementation of sustainability, the processes to implement sustainability, including the ones described earlier and measured in Table 1, and the measurement of performance become increasingly important. Whether companies want to bring these factors explicitly or implicitly into performance evaluation and rewards, improved measurement and management are critical. The potential costs, risks, and benefits are increasing, so the measurement and integration of these impacts into capital investment decision systems and return on investment (ROI) calculations, costing systems, and performance measurement systems become increasingly important—as does the role of the financial executive, who has the skills to do the measurements and analysis necessary to improve these decisions and who is the one generally responsible for the capital investment and costing analysis. (A comprehensive approach for the integration of social, environmental, and political issues into capital investment decisions and ROI calculations will be the focus of a related article in next month’s issue.)

IMPLEMENTING THE FRAMEWORK AND MEASURING RESULTS

Many companies haven’t focused on quantifying the link connecting sustainability actions, sustainability performance, and financial gain and haven’t focused on making the “business case” for corporate social responsibility. Instead, they act in socially responsible ways because they believe it’s “the right thing to do.” Yet programs put in place solely for this reason are vulnerable because they are subject to the whim of shifting public priorities, changing corporate leadership, and financial cycles.
Only by making the “business case” for social and environmental performance can managers truly integrate social and environmental aspects into their business strategies. This is challenging because the costs and benefits of a sustainability strategy aren’t firmly lodged in any one function or business unit. Further, many economic benefits of sustainability initiatives are often seen as intangible and therefore difficult to measure. Measuring hazardous waste generated is relatively straightforward, measuring employee satisfaction is more difficult, and measuring the impact of a company on society is even more difficult. And converting these impacts into monetary terms provides additional challenges. But for each of these we know the number isn’t zero, and each represents an output that relates to the success of a sustainability strategy. Sustainability benefits are also often longer term, making them more challenging to relate to current organizational performance. Nevertheless, the measures are important for management decisions and to facilitate continuous improvement. These systems also provide the proper tools for feedback and corrective actions.

Table 1 provides a small sample of measures for the inputs, processes, outputs, and outcomes in the Corporate Sustainability Model. Companies typically select a small number of measures and customize them to meet their corporate strategies. The measures should be quantifiable, in either absolute or percentage terms, as well as complete and controllable. Also, all measures should be clearly linked in a causal relationship.

Various tools and techniques are available to measure the different aspects of sustainability performance. For example, customer surveys are powerful tools that help companies better understand the benefit of sustainability investments for increasing revenue or decreasing costs related to their customers. They provide valuable information regarding opportunities to improve overall profitability. Internally, surveys, focus groups, and other techniques are increasingly being used to measure and monitor employee and other stakeholder reactions and provide feedback. Dow Chemical has established community advisory panels in most of the communities in which it has facilities, and they serve as a voice of the community. These panels have suggested a variety of efforts such as emergency response education for residents, community projects, and local hiring.

In addition, further statistical analysis should be performed to analyze and test the validity of the customized model. As companies evaluate the initial model’s performance, they will inevitably add links and drop others because there isn’t enough evidence of a strong relationship. This phase is critical because it’s here that a final model emerges and the focus shifts to applying the model to support decision making. Internal and external factors may challenge and change assumptions and strategies. Thus, in light of new information, metrics and links must be continuously updated and reassessed.

Although measurement may be imprecise, it certainly is relevant. Social and environmental impacts should be included in ROI calculations for more effective managerial decision-making at all organizational levels. Well designed measurement systems aid in evaluating the impacts of sustainability initiatives on financial performance and the tradeoffs that ultimately must be made when there are many competing organizational constraints and numerous barriers to implementation.

ASSETS AND OPPORTUNITIES

Without appropriate management systems, corporations may not reap the benefits associated with sustainability performance. The alignment of strategy, structure, management systems, and performance measures is essential for companies to be able to coordinate activities and motivate employees toward implementing a sustainability strategy. This must be viewed over a long time horizon so that both the leading and lagging indicators of performance can be examined.

The Corporate Sustainability Model provides a comprehensive approach for examining, measuring, and managing the drivers of corporate sustainability. It has been extensively tested and revised in both academic and managerial studies and implementations. Managers can use it to gain a greater understanding of the impacts of the various past, pending, and future corporate decisions on both the company and society. And it can help them make a sustainability strategy part of a company’s regular operations and tie it to the specific actions that will improve both sustainability performance and financial performance. A careful identification and measurement of key performance drivers improves the strategy implementation process. This model can provide guidance to both researchers and managers that will help them better analyze and manage these drivers and to manage social and environmental impacts more effectively.

Global companies are increasingly faced with difficult dilemmas. Particularly, there is significant pressure to reduce costs in the supply chain. Yet by switching to lower-cost suppliers, various social and environmental impacts may increase, and the reactions from various stakeholders—including employees, customers, regulators, and community activists—may have a detrimental effect on financial performance. Senior management is often faced with complex facility location decisions that in simpler times could be completed by examining differentials in labor, shipping, and raw material costs. Now social, environmental, and political risk must become part of the calculus.

The results of corporate decisions are being scrutinized more closely than ever before. Some companies have been ineffective in the development and implementation of a strategy for addressing environmental and social concerns or integrating these issues into day-to-day management decisions. In contrast, leading companies view social and environmental responsiveness as an asset and an opportunity, not as a liability or cost. They recognize that an investment in the structures and systems to ensure strong social and environmental performance often pays dividends in terms of improved process and production quality, improved production efficiency and yields, improved innovation, lower risk, improved reputation, and increased profitability.

Marc J. Epstein, Ph.D., is Distinguished Research Professor of Management at Jones Graduate School of Management at Rice University in Houston, Texas. Prior to joining Rice, he was a professor at Stanford Business School, Harvard Business School, and INSEAD (European Institute of Business Administration). He has focused extensively on the implementation of corporate social and environmental impacts for most of his career. One of his 18 books, Measuring Corporate Environmental Performance: Best Practices for Costing and Managing an Effective Environmental Strategy, was originally supported by FAR and published by IMA in conjunction with Irwin and McGraw-Hill. It won the prestigious AAA/AICPA award for the Notable Contribution to Accounting Literature.

This article is adapted from his book, Making Sustainability Work: Best Practices in Managing and Measuring Corporate Social, Environmental and Economic Impacts, that was published this month (January 2008) by Greenleaf Publishing in the U.K. and by Berrett-Koehler Publishers in the U.S. (www.bkconnection.com). You can reach Marc at epstein@rice.edu.
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Reading 17-4:
Making the Cost of Quality Practical
by Steve Ball


Companies will often declare that quality or customer satisfaction is now their top priority while still obviously needing to deliver financial returns. These quality goals seem to conflict with the financial goals and are frequently met with employee and even supply chain skepticism. This uncertainty is often a result of past quality efforts that have been abandoned as financial pressures have, no doubt, taken top priority or the quality programs haven’t yielded tangible results.

Fortunately, you can avoid this scenario by understanding the cause-and-effect relationship between quality and financial performance—i.e., the cost of quality (COQ). COQ is a tool for determining the optimal level of investment in preventative and appraisal activities that yield at least offsetting reductions in failure costs while improving customer satisfaction.

If your company can’t answer the following questions, then it will benefit from a COQ system.

1. If an improvement in reliability increases customer satisfaction, where is the point of diminishing returns?
2. What level of quality will optimize both financial returns and customer satisfaction?
3.	How can we align the goal-setting process for business and quality metrics?
4.	To what extent will meeting more of your customer needs improve revenue or reduce customer turnover, and, therefore, how much should you be willing to invest to meet these needs?
5.	Do you have any budgetary tools to forecast the financial impact of necessary quality-improvement goals?
6.	How can we make the quality-cost information actionable?
7.	How do we balance the quality of components from suppliers and their costs?
8. How much is a customer willing to pay for the more timely receipt of products or services or for more reliable products?

COQ has the potential to be a useful tool in optimizing both quality and financial returns, yet it frequently turns into a high-level estimate of the costs associated with poor quality without providing the operational-level decision-making tools truly needed. Costs are often analyzed and controlled within each division, while quality problems, underlying root causes, corrective actions, related costs, and long-term preventative activities will span multiple divisions. That’s why it becomes important to recognize when decisions impacting quality are made in one division but generate costs in another division, typically downstream.

Before we continue, what exactly are quality costs? They’re the costs associated with preventing, appraising, finding, and correcting defective work (Table 1 provides more details). Although revenues aren’t directly included in this definition, they will be factored into any mature analysis. Quality can certainly impact customer loyalty and customer acquisition costs.

Figure 1 shows optimal quality costs. There are an infinite number of process designs and investment levels in conformance activities that will generate differing combinations of the curves in Figure 1 (representing investment in conformance activities and nonconformance costs). The optimal combination will generate the lowest total COQ when adding both sets of costs together. Finding that combination is both a challenge and the goal.

HOW TO DEVELOP A COQ SYSTEM

There are two general approaches to developing a COQ process and system: a top-down approach that typically relies on macro estimates of quality costs or a bottom-up approach that develops specific models to estimate costs at a more detailed level. Typically, you must use a bottom-up approach if you want your COQ analysis to yield actionable data and a sufficient understanding for driving operational decisions. The only scenario where a top-down approach might make sense would be when senior management doesn’t support using a COQ system until they see the magnitude of costs involved. In this case, I would use the eight questions I posed earlier to illustrate the need. If this doesn’t stimulate senior management commitment, then you can either take a couple of specific issues and develop decision-making tools that could become part of a broader COQ system later or develop a top-down macro estimate of quality costs. 

Later I’ll discuss examples of tools developed around specific issues that are part of a bottom-up approach. If senior management makes a commitment to this process after seeing a macro-level top-down estimate of quality costs, then go back and create the tools and COQ measurement system from the bottom up. If your company uses activity-based costing (ABC), it will make the development of the COQ system easier, but it isn’t a substitute.

Before we look at practical examples using a bottom-up approach, let’s discuss customer satisfaction feedback. The other critical factor that you should integrate into your analysis is the impact on the customer, both in terms of customer satisfaction and their cost impact. To drive internal decision making, many companies create a customer satisfaction index (CSI) based on various forms of feedback to better understand the elements of customer satisfaction. If your firm has developed any organized customer feedback and understanding like a CSI, then you should use it in conjunction with the quality-cost analysis to guide decision making. Even though some of these factors will be hard to quantify, you should know what’s driving customer satisfaction and dissatisfaction.

Remember, it’s usually less expensive to maintain existing customers than to acquire new ones. The exceptions are usually in commodity-driven businesses where purchase transactions are sourced at the time of need based primarily on price and to a lesser extent on availability.

PRACTICAL EXAMPLES

The following analysis provides you with four examples of cost-based decision models for common scenarios that arise when you attempt to simultaneously optimize quality and financial returns. These could be used as a start in constructing a COQ system using a bottom-up approach.

1. Cost vs. Reliability of Purchased Components and Subassemblies 

In the PC manufacturing industry, procurement engineers often ask financial analysts, “How much should we be willing to pay for a hard disk drive (and other subassemblies) with better reliability?”

Example: There are six vendors who submit proposals to supply hard disk drives (HDDs) for a new product. Assuming they have the same drive speeds and other features, which is typically the case, but different levels of reliability, which HDD should we choose—the lowest-cost product that meets our minimum quality specifications? We need to determine the differential failure rates forecasted for each hard drive. The most common measurement used in the PC industry to measure reliability and failure rates is the meantime between failure (MTBF). Your reliability, design, or procurement engineering staff should develop reliability data that can be converted into an annual return rate factor for service repair and financial forecasts.

For this example, let’s assume six prospective suppliers give you proposals, but two don’t meet your minimum requirements after performing reliability testing. You now have only four suppliers to choose from.

As you can tell from Table 2, the higher material cost of buying from vendor B vs. A ($.075 per unit) means an extra $63,439. But vendor B’s more reliable HDDs will reduce warranty repairs by $108,747, resulting in a $45,308 net savings, and will provide higher levels of customer satisfaction via the reduced need for repair events. Vendor C will provide better reliability and thus fewer customer service events, but your total estimated costs of doing business are $2,660 higher than with vendor B. Is vendor C preferable to vendor B? Vendor D’s product is probably not worth the large incremental purchase price—$1.11 more per unit than vendor C—when compared to the incremental reliability gained.

Of course, you can’t always make these decisions by simply running the data through a model that provides a definitive binary output proclaiming that, yes, you should absolutely buy the HDD from vendor C. Often you need to consider other qualitative factors, such as the following in this case:

· Customer satisfaction surveys told us a service event involving an HDD was a much more serious problem for the customer than a power supply, system board, or any other component. The reason? The customer would have to restore all their software and user data, and they might lose data if it isn’t backed up. Because the subassembly is an HDD, vendor C would make more sense even with slightly higher total costs.

· The vendor’s location and ability to react to changing needs or replace defective shipments were also important. In this case the HDDs were being manufactured in China, and the standard mode of transport was literally a “slow boat from China.” So is it cost prohibitive to ship HDDs via the expedited ship mode of airfreight if necessary when problems with schedules are encountered? The answer for HDDs was, no, but it would be cost prohibitive for other assemblies like a chassis. Yet if we encountered technical issues that created a need for our engineers to visit the vendor’s site in China, this could consume all of the savings relative to another vendor who may be in the U.S. or Mexico.

2. Reusing Repaired Parts

Manufacturers must manage another common problem—the repair of products in their service operations. It’s common to use refurbished parts for warranty repair on many manufactured products, but how many times should these parts be recycled?

Example: Staying with the PC example, let’s assume we’re trying to determine if we should repair and redeploy or throw away a defective system board pulled out of a PC needing repairs. Some kinds of repairs will cause you to throw away the defective system board because the repair would be cost prohibitive, but let’s assume this isn’t the case.

If you know the probability of failure for the repaired system boards vs. the new ones, you can calculate the incremental probability that the customer will experience a failure event as a result of using the repaired system board instead of putting a brand new one in the customer’s PC. The cost savings from using the repaired boards can then be compared to the costs of any incremental service events that may be generated by using the less reliable repaired boards. This assumes that you can track system boards in PCs, how many times they have been repaired, type of repair, and failure rates. Thanks to bar-coding technology, this is becoming increasingly easy and cost effective, and the calculations are similar to the HDD example.

3. Product Design Team Quality

In the electronics industry (and some other industries), product features are changing and are being upgraded so rapidly that product development teams are under great pressure to design products and ramp-up production volumes quickly. This may be the result of a couple of factors:

· Profit margins on products in industries with short product life cycles and accelerating rates of innovation typically have much higher profit margins at the beginning of the product’s life cycle and then diminishing returns as the product matures. Therefore, it’s critical to go to market quickly.
· Since the product team members are now participating on several product teams due to the shorter product life cycles and proliferation of models for each product, they have to focus on the next set of new products sooner. Figure 2 illustrates factors that can lead to tremendous pressure on the product development teams to rush the product to market.

How do you incent the product development teams to optimize quality and complete the development cycle quickly? I have witnessed situations where the product development teams were so pressured to get the product completed and production ramped-up that the development cycle progressed with known problems or potential problems past the point where it should.

Designers may presume or rationalize that minor problems can be resolved before any significant production volumes are reached. In some cases they may be focused on getting the product out the door in the short term because that’s what senior management will notice. In many companies, everyone immediately knows if a new product release date slips. Many times, though, senior management and others may not correlate a specific product development team’s poor quality to downstream product problems when they rush to market with known issues. These problems can manifest themselves in the following metrics being worse than expected:

· A higher percentage of customer calls being escalated to second-level support or case management;
· Increasing the time it takes to resolve the calls and cases;
· Product holds and returns;
· Engineering changes to the original design specifications driven by quality problems;
· Lower yields in manufacturing, labor variances, and/or a greater amount of time required to ramp-up the product to production volumes in the factories;
· A higher quantity of service/warranty events; and
· Products shipped that are dead-on-arrival (DOA).

Some of these problems don’t become evident until many months or even a year or two later. To provide balanced incentives to these product design teams, they should be judged on making development goals and on their downstream long-term quality performance. 

Their product plans should include goals for initial and long-term quality that are compared to actual performance at multiple points in time after their product enters the market. To do this you can select quality metrics that the design team significantly impacts (like the ones listed above) and have the design team stand up in front of management and report their product’s long-term quality performance. This is just one step in creating ownership and recognizing the product development team for the lifetime performance of their products. You can also take additional actions. The end result? Creating a balance for the product’s quality performance during its entire life cycle so product development teams aren’t primarily incented by getting the product out the door.

4. Materials Purge

Often you’ll have a process to contain quality problems where the costs and effort involved in resolving the problem vary widely from one occurrence to the next. Since you can’t spend the time and effort to perform a cost analysis each time a failure event occurs, should you simply calculate an average for all events? No, you can analyze the process under varying conditions by isolating different factors that contribute the largest variance in resources required to resolve the problem from one occurrence to the next. This may enable you to derive a manageable number of scenarios that can be costed out, and then, as the events occur, each transaction can be grouped into one of these costed scenarios.

Example: A materials purge (isolating suspect material/ product, stopping shipment or production, determining root cause, providing needed repairs, etc.) generates costs at numerous points throughout the process and is managed differently depending on circumstances. As Table 3 shows, three predominant factors will determine the magnitude of resources required to purge the defective materials.

There are other factors that don’t materially alter the magnitude of resources required to correct the failure event, so our cost model won’t differentiate based on these factors. The next step is to make sure you can collect the necessary data related to the key factors that you have already identified so you can properly classify purges when they occur. Now you need to create a financial model to calculate the costs of each scenario by analyzing your process in relation to these key factors. It’s a good practice to design these models to include costs on a variable and fully burdened basis for different applications, thus adding more practical value when creating these tools for later use. For example, Table 4 shows the analysis for purged materials where they escape into work-in-process (WIP) and finished goods inventory with a minor supply interruption.

The analysis of ASIC and mass storage devices in Table 4, if shown in its entirety, provides the details for the numbers found in Table 5 containing the total purge cost for each scenario and subassembly.

This isn’t the entire process, but it gives you an understanding of a method of costing each major step in the process to create a model that provides the cost of executing the purge process under the different scenarios. This model doesn’t differentiate based on factors that don’t significantly affect the magnitude of resources required to execute the purge. This cost model is designed to calculate the cost of purges, enabling you to determine how much should be invested in conformance activities to avoid purge events.

CREATE RELEVANT COMPARISON POINTS FOR SENIOR MANAGEMENT 

Now that you have a detailed understanding of the quality cause and effect for some aspects of your organization’s financials, it may be helpful to place these metrics in a relevant perspective for senior management. Examples include a situation where I had calculated the majority of failure costs that could be confidently quantified for a company and then made the comparative calculations in Table 6.

This illustrates the opportunity cost of what is given up by incurring these failure costs in terms that senior management is typically focused on. Your metrics may be different, but it shouldn’t be difficult to determine what metrics senior management depends on in your organization and then compare reductions in failure costs on a basis relative to those metrics.

BE SPECIFIC TO CREATE ACTIONABLE DATA

Most organizations are better off developing a cost-of-quality process starting from the bottom up by developing some specific analysis and cost-estimating models as opposed to macro-level estimates of quality costs (a top-down approach). Accountants are so often focused on the obvious measures of cost effectiveness like labor and overhead cost per unit or total sales and administrative expenses by division, product line, or sales region. Then you have quality (and other operating departments) focusing on product rework and scrap, production yields, service events, customer retention, etc., without understanding the cost impact of their decisions. This often leads to frustration because the operational staff may not be able to correlate specific events they deem important from a quality perspective to the financial metrics that management is looking at. And even if they can understand this correlation at some macro level, do they have any tools to make better informed decisions that optimize both quality and costs for the organization as a whole? Remember, cutting costs in one division may create a greater amount of costs elsewhere in the organization. You need specific tools—cost-of-quality tools—
to help with these issues, not just macro estimates. 

Steve Ball is a director in the finance transformation practice at The Hackett Group. Prior to this he worked for Dell Computer, Compaq Computer, Ford Motor Co., and the University of Texas Health Science Center. You may contact him at (832) 277-5401 or Steve@ballhome.com.
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Reading 17-5: The Lowdown on Lean Accounting: Should Management Accountants Get on the Bandwagon—or Not?
by Anton Van Der Merwe and Jeffrey Thompson

The Lean Revolution is off and running! But before we get too far in transforming businesses, especially the management accounting support for Lean (aka Lean Accounting or LA), it’s important to slow down just a bit and address some critical questions in the spirit of advancing the thinking for the benefit of practitioners. In this regard we want to answer two questions: (1) Is Lean Accounting a viable replacement for, complement to, and/or supplement for current and evolving management accounting approaches? (2) Does Lean Accounting have the capability to advance two of the more forward-looking roles undertaken by the management accountant: decision support and enterprise optimization?


Lean thinking, the foundation for Lean Accounting, has a history of demonstrable benefit and is likely to have a significant impact on the U.S. business landscape. Lean refers to the management system of applying Lean principles to operations, and Lean Accounting refers to attempts to derive monetary management information based on Lean principles. This unique bond between an operations flow design approach (Lean) and a management accounting approach means the process of coming to terms with LA has a number of distinctive traits. The management accountant is required to gain an understanding of Lean thinking, principles, and practices, and a manufacturing shop floor emphasis requires that those from service industries dig a little deeper before they will be comfortable. A careful scrutiny of LA literature (books, articles, the Lean Accounting Summit in September 2006, etc.) reveals a number of assertions (and/or strong implications) related to management accounting that require technical analysis and broader, more open debate for the benefit of practitioners. The process of evaluating LA requires addressing four aspects of the case for it as presented: (1) LA’s assertions as stated in the literature, (2) understanding the implications of these assertions, (3) questioning the operations-centric view of LA, and (4) evaluating LA’s decision support capabilities.

It’s important to point out up front that the primary purpose of this article is to provide a fair assessment of Lean Accounting as viable today or its potential to provide benefit in the transformation of the profession. In the “Lean land rush,” many assertions have been made that can easily be construed as declarative statements of fact: Accounting is the problem, other approaches have no place in the world of Lean, and more. These statements have been made in numerous Lean articles and books, at the Lean Accounting Summit, and in other forums. When they previewed this article, thought leaders in the Lean Accounting community questioned whether the three assertions included for elaboration would result in a distorted view of or misinformation with regard to Lean Accounting. We subsequently provided references that point to the pervasiveness of these assertions in the LA discourse. As we already said, we believe that “Lean thinking” has real transformational potential but that broader perspectives, fewer declarative statements lacking empirical evidence, and open debate including technical analysis are required if management accounting practitioners are to benefit in the end. (You can view and download presentations from the Lean Accounting Summit at www.leanaccountingsummit.com/2006presentations. These materials provide background, cases, and more and, in some cases, the “assertions” that we keep referencing.)

Our concern isn’t with Lean “extremism” in terms of its potential to help transform the profession—it’s with those who suggest that Lean Accounting is THE ONLY answer. We strongly believe that exploration, understanding potentially complementary management accounting approaches, and fact-based discussion will help achieve the ultimate objective: providing transformation approaches to help practitioners in an increasingly complex and competitive business environment. The profession doesn’t need a repeat of the “ABC cult,” the “EVA cult,” or “pick your ‘save the world’” cult in the Lean environment, so this article is intended to also serve as an intervention and a wake-up call for management accountants to get engaged from a leadership and technical perspective.

COMING TO TERMS WITH LA ASSERTIONS

There are at least three assertions in Lean Accounting that justify closer scrutiny: (1) Accounting is the problem, (2) all conversion costs (in Lean Accounting, conversion costs are defined as all value stream costs except materials and purchased outside services) are fixed, and (3) claims for support of external reporting.

Accounting Is the Problem

First, in the reasoning by some in the Lean movement that accounting is the problem, LA uses a weak straw person as its target and basis for the call to action—full absorption standard costing, which is infamous for its deficiencies in decision support. In the LA discourse, examples abound that highlight the perils of arbitrary indirect cost allocations in full absorption standard costing. In particular, the dangers of allocating overhead costs are highlighted. No one objects to the examples sighted because the credibility of full absorption standard costing was already demolished by activity-based costing (ABC) in the 1980s and early 1990s.

Nevertheless, the discussion often proceeds as if full absorption standard costing and all other traditional approaches are equally flawed. But the fact is that a traditional approach like direct costing doesn’t absorb any overhead or even fixed costs; an approach like Resource Consumption Accounting (RCA) makes no arbitrary assignments at all—i.e., the principle of causality governs every assignment (the word “allocate” refers to arbitrary cost mapping and the word “assign” to cost mapping based on cause-and-effect relationships—i.e., applying the principle of causality); and ABC has made advances in better understanding capacity costs and simplified data collection. In addition, many management accountants 

The Lean Accounting Value Stream

Lean Accounting follows the Lean operational principle of one-touch flow design for the management accounting information it provides. LA proposes a single cost collector—the value stream. A value stream is defined as all the activities required to bring a product or service from conception through to the customer, including related information processing, logistics, and the collection of money. From a management accounting perspective, the total cost of all the resources plus any product material and outside service costs are included in the value stream cost object. The value stream income statement serves as the primary tool in providing monetary information for decision making and reflects revenues from which direct material and all people, machine, and other conversion costs are deducted to obtain value stream profit. A value stream profit margin (profit divided by revenue) is calculated. Although an average product cost is sometimes calculated, Lean Accounting insists that product unit cost isn’t necessary—in fact, not needed—for decision making as a Lean enterprise.

(including one of the authors, who was an SBU CFO at a large telecom) have used ABC for “process costing”— integrated cross-functional processes tied together to produce an output (similar to LA’s value stream). Making comparisons to a weak sister (full absorption costing) and putting all advances of the past 20 years into the same trash bin aren’t in the spirit of fact-based debate on behalf of the practitioner. We have long stated that the management accounting profession needs to accelerate its transformation to increase its relevance, but comparisons to methods everyone knows are weak and to the “accountant” from 20 years ago (numbers cruncher in the back office vs. strategic business partner on the front lines of decision-making) create an artificially wide gap between the current and aspirational states of the profession.

All Conversion Costs Are Fixed

Second, the assertion—or very strong implication—in the LA literature that all conversion costs are fixed isn’t unique to Lean Accounting. The Theory of Constraints (TOC) can probably be credited with this view of cost behavior. This view is a hallmark of so-called simple solutions to management accounting and typically considers material cost as the only cost relevant to a whole host of decisions. As we will show, what’s implied is that these “fixed costs” are actually unavoidable costs. This practice (the “blended cost concept error”) confuses operational cost concepts (fixed and variable) with decision cost concepts (unavoidable and avoidable).

This error is least detrimental for decisions dealing with small changes within the relevant range when the two sets of cost concepts more closely align (e.g., a variable cost isn’t that different from an incremental cost). But wider-ranging decisions that affect step-fixed cost relationships pose a serious challenge because the avoidable cost in these instances comprises both fixed and variable costs. The blended cost concept error results in understating the benefits of wider-ranging decisions and eliminating these decision options or simply ignoring them (refer to the make-buy example below). The error also raises another question for Lean Accounting: unavoidable under which specific decision scenario? The principle of “different costs for different purposes” has been well understood in management accounting for a very long time.

LA Can Transform External Reporting, Too

Third, when it comes to support for external reporting, Lean Accounting strongly implies that it has the ability to transform traditional financial accounting (external reporting of financial and notes disclosures based on GAAP/FASB) just as it aspires to transform management accounting (decision support, planning, and control). Yet our review of the existing Lean literature and presentations at the Lean Accounting Summit reveal that the only meaningful support in the area of financial accounting is inventory valuation. Other integration points with financial accounting are rarely mentioned. Does supporting them run afoul of Lean’s aversion to transaction recording (too complex; why does the shop floor need transaction-level detail to run the business?) and LA’s notion of a single cost object—its value stream? The need to isolate and capitalize certain costs (e.g., asset under construction), collecting and invoicing costs incurred for work done internally and paid for by an insurer or, similarly, work paid for by the original equipment manufacturer (OEM) under warranty or for recalls doesn’t seem to be considered by LA as “required” complexities under the law (add Sarbanes-Oxley to the mix).

The problem gets worse in service industries. For example, consider a repair facility that receives the customer’s item (e.g., a jet engine) or healthcare—both are required to provide the customer a detailed invoice that’s different for every item repaired or customer served.

Statement of Financial Accounting Standards (SFAS) No. 151, “Inventory Costs—an amendment of ARB No. 43, Chapter 4,” requires that excess/idle capacity cost be reported as a period expense and not absorbed to the product. This also poses a challenge for Lean Accounting. Excess/idle capacity costs exclude any variable cost. For example, preventative machine maintenance is a fixed cost and must be included in excess/idle capacity costs, while repairs are considered a variable cost and would be excluded. We don’t believe that Lean Accounting can make this distinction because of its blended cost concept error, which seems to consider all machine-related costs as fixed.

IMPLICATIONS OF THESE INSIGHTS

As we said, there seems to be a land rush to grab the gold mine potential some see in the Lean movement that’s similar to the ABC land rush of the 1980s and 1990s, which—at least initially—created clutter and confusion, not costing advances for practitioners. For example, one presentation at the Lean Accounting Summit described rolling outlooks and other means to improve (if not replace) today’s planning and budgeting processes as “Lean planning.” An approach to simplify Sarbanes-Oxley compliance was referred to as “Lean SOX.” Business process improvement, transformational change, and elimination of wasteful practices are not the sole domain of Lean, and expanding the net in this manner impacts credibility. But the planning and compliance ideas are good ones and should stand on their own as delivering transformational value to practitioners.

The assertion that accounting is the problem is too simplistic and impairs the credibility of Lean Accounting as an evolving body of knowledge with transformational potential. For example, the claim that accounting causes undue inventory build-up is obviously a problem in performance measurement and not accounting. The larger issue, in our view, isn’t accounting per se but the inconsistent application of the principle of causality in some traditional management accounting approaches. As we indicated, some approaches don’t commit this error, and the broad guilt-by-association brush that LA applies to full absorption accounting is invalid.

The Lean Accounting claim for support of external reporting clearly requires more study, including an evaluation of the complexity of fully meeting all requirements. The point here isn’t that LA violates GAAP. We didn’t investigate its ability to provide compliance information in a vanilla manufacturing environment—given its manufacturing roots, we presume this isn’t an issue. Our concern is with a broader application of Lean principles and LA, e.g., in service industries such as transportation.

At the very least, open debate and market research (e.g., case studies of LA beyond the manufacturing shop floor) into a number of simplistic assumptions underlying LA will have to be undertaken. These include the practice of blending cost concepts, claims of no need for transaction logging, and managing the performance of the entire business (service and/or manufacturing) with Lean Accounting’s single cost object.

The blended cost concept error has broader implications, and we will reference some specific examples from the Lean Accounting literature. The effects of this error gravitate toward inferior decision support because our sense is that LA spurns operational modeling (the traditional use of the concepts fixed and variable) in the name of simplicity and the notion that “the shop floor” is the center of the universe where the “real” decisions are made and actions taken. Operational modeling is essential to decision support because understanding current cause-and-effect relationships provides insight into the potential outcomes of decision options. We believe that even in relatively small manufacturing environments, let alone in service environments, operational modeling is necessary.

Consider a make-or-buy decision scenario presented at the Lean Accounting Summit where it was reasoned that the only time the buy option would be selected is when the external provider can supply the product at less than the material cost of making it internally. This is because labor and machine costs are considered fixed—i.e., you incur them regardless. This is a case of dealing with unavoidable costs, not fixed costs. The blended cost concept error has effectively eliminated the buy option. It’s possible that Lean Accounting reasoning in this application has its roots in Japanese lifetime employment (the likely explanation) because one of the key Lean tenets is that as waste is eliminated, people aren’t terminated— they are reassigned to another value stream that requires resources to support its growth. (The LA thought leaders did point out that there are potential gains for new adopters in avoiding costs associated with equipment and facilities in the process of right-sizing their infrastructure. Our point, however, about the blended cost concept error and the default LA view that resembles that of throughput thinking with regard to consumption and cost behavior remains true.)

There are several challenges for Lean Accounting in its reasoning in this regard. First, adaptability through the ups and downs of economic cycles is a hallmark of the U.S. economy. There’s obviously a need in this country to support capacity-adjustment decisions that doesn’t appear to be possible with LA’s summary value stream information and the blended cost concept error. This is another great topic for open, fact-based debate.

Second, LA’s preference seems to be to expand capacity through incremental investments (usually the constrained resource) rather than to select the buy option. For these investment decisions LA seems to prefer a periodic, point-in-time value stream income statement and not the multiyear, long-run discounted cash flow (DCF) approach. Implications include more emphasis on shorter-term return on sales (ROS) as opposed to longer-term return on investment (ROI). 

Table 1 shows a typical LA scenario. A company receives a request for quote to provide an existing customer with 20,000 more units. The value stream income statement in the table reflects the profitability impact and is used to justify investing in additional people and machines to fulfill the order.

The dangers of using ROS are well understood. Once the order is fulfilled, the value stream profit margin will slump below that of the current state. The revenue and material costs in the Change column will go away (i.e., viewed as nonrecurring) but not the employee and machine costs, resulting in a value stream profit of $595,000 and a profit margin of 29.8% (i.e., $2,000,000 –1,000,000 – 240,000 – 165,000 = $595,000 and $595,000/$2,000,000 = 29.75%).Was the LA decision the right decision? Is the value stream income statement and ROS the appropriate tool to use for these types of decisions? DCF has a very explicit accommodation of the time dimension for investment decisions (i.e., the time value of money), but ROS doesn’t. We have seen very little constructive, fact-based debate in this area, so we can only speculate that the reason for LA’s lack of asset-level operational details, required for the “I” part of the traditional performance metric, forces the use of the value stream income statement and ROS.

Third, the implied assumption in Lean Accounting that small capacity adjustments are a regular and straightforward occurrence seems inconsistent with Lean’s “right” principles of right-design, right-size, and right-fit. If the whole infrastructure is truly right-sized to the initial factory outlay, it doesn’t follow that expanding capacity is a small venture. Moreover, for many industries, capacity increments don’t always come in right-sized steps. For example, a commercial airline flight simulator costs $100M, and there are no right-sized flight simulators. How is this investment decision supported using LA principles and information?

MORE QUESTIONS

The argument that management accounting is a model of the goods and services consumed in operations that provides insight in related monetary values for decision support will find no naysayer. Management accounting is about modeling, and the closer you can get to the thing being modeled the better. Throughout management accounting’s history, causality has enjoyed an unquestionable position as the overriding modeling principle. For example, Alexander Church based his 1910 discussion of the appropriate treatment of excess/idle capacity costs on cause-and-effect relationships. Traditional thinking recognizes different sets of principles for operations flow design (as good or as bad as those might be) and for deriving monetary management information for decision support.

The overriding nature of Lean’s “one-piece flow” simplification principle in LA is evident when you consider the resultant value stream income statement. Causality apparently isn’t the guiding principle because common fixed costs (e.g., excess/idle capacity costs) are allocated to the value stream and used in product-related decisions (e.g., taking on a new order, outsourcing, make-buy). All of the costs associated with Lean’s one-piece-flow principle are considered relevant. Excess and idle capacity may have little if anything to do with the outputs being produced by the value stream. In fact, they have more to do with outputs that weren’t produced.

Again, in the relatively simple environment of a small manufacturing operation—the “shop floor”—it may be possible to directly assign soft and hard assets. But given more complex operations (including service industries) and customer demands for bundled products and services (customer micro-segmentation), dynamic shared resources are a business reality, and causality is critical for decision-making purposes. This means that the management accounting profession must think outside the box in creating technically sound, efficient business solutions that support decision making in this complex environment. One of the basic tenets is for management to understand the impact of decisions (both strategic and tactical) on consumption and efficient utilization of resources throughout the value chain.

DECISION SUPPORT WITH LEAN ACCOUNTING

The culmination of Lean Accounting’s assertions and application of production-flow design principles to decision support information is nowhere more aptly illustrated than looking at a decision scenario presented at the Lean Accounting Summit.

Consider the following example used to demonstrate LA’s superior decision support capabilities. A company uses a 15% margin percentage hurdle rate for accepting new orders. Table 2 shows profit margin percentages for full absorption standard costing and the value stream for an order received. (Margins are the anticipated margins if the order is accepted; all alternatives use the same basic cost data but allocate costs differently to the product and value stream, respectively. The standard costing gross margin was used in this illustration. No reason was given during the presentation as to why the standard costing contribution margin wasn’t used.)

With this hurdle rate, Lean Accounting would reject the order, but an approach that focuses on cause-and-effect behavior would accept the order. In the original LA illustration, the price was set by the market, which means that using the product’s contribution margin would be more appropriate. But Lean Accounting espouses that product costs and therefore product profitability aren’t necessary for business decision-making. The point of this simple example is this: Fact-based debate that includes operational managers in service environments and qualified management accountants is a good thing for advancing the body of knowledge. Declarative statements about the benefits of LA without supporting case studies or empirical analysis will be seen by practitioners as selling a solution vs. advancing a solution, especially those who have been subject to the selling of ABC/EVA/ERP/BPM/CPM/CRM/ERM…and the beat goes on.

LET’S CLOSE THE GAP

Lean thinking has a history of success and the potential for providing significant benefit to adopters. The principles of eliminating waste, replacing rather than duplicating, empowering workers, customer pull vs. company push, etc. are important tenets to help improve U.S. global competitiveness. In a world where cross-functional teams with a strong and independent management accounting advocate are becoming more prevalent to drive business performance, the value stream concept to deliver customer value has the potential to improve business performance dramatically.

Let’s summarize our answers to the two central questions we raised in the introduction. First, is Lean Accounting ready to replace, complement, or supplement existing or evolving management accounting approaches/change initiatives? At best, possibly beyond the shop floor in a relatively simple manufacturing environment, the answer is that LA in full deployment is premature until there is more technical depth and understanding as to how it supports operational decision making, strategic planning, and external reporting.
The second central question, “Does LA support decision-making and enterprise optimization?” is probably a clearer “no” if the center of the universe extends beyond the shop floor. The goal should be to advance the debate on these important issues, not dismiss the debate as being characteristic of old-school accountants who want to go back to the days of full absorption accounting. 

Frankly, we are all too smart for that approach, and practitioners have no tolerance for creating more clutter and what seem to be characterized as one-size-fits-all solutions.

Although “Lean thinking” and the Lean enterprise have clear potential, the “Lean Accounting movement” in the U.S. requires an intervention. We must eliminate declarative statements that suggest that even exploring the integration of existing or evolving management accounting change initiatives isn’t in the spirit of Lean because they are too complex. Many examples abound, and we see the possibilities for integration on behalf of the practitioner, but we certainly don’t have all the answers. We do know that open debate/discussion is required at a more technical level. Accounting or management accounting isn’t the root of the problem, but management accountants must step up and ensure that technically sound solutions are in place to dramatically improve business performance in an increasingly complex global market.

We and many others have long maintained that the management accounting profession must accelerate its transformation to increase its relevance to management. Scores of research studies, including those conducted by the Institute of Management Accountants (IMA®), IBM, PricewaterhouseCoopers, and CFO magazine, support our contention that the CFO organization has come a long way in evolving from simply a counter of wealth to also serving as a creator of wealth and from strictly performance reporter to performance contributor. All these studies also clearly indicate that there is still a large gap between the current state of reality and aspirations of the profession.

There are many transformational “change initiatives” in the profession today (ABC/ABM, RCA/GPK, EVA®, ERM, balanced scorecard, business intelligence/data mining, the “rebirth” of Six Sigma and quality assurance, interactive data, strategy-based planning, budgeting, etc.). A process predicated on fact-based research and debate and that addresses the complexities of modern business is much more likely to be successful and “practitioner friendly.”

Anton van der Merwe is a member of Alta Via Consulting, LLC, in South Lebanon, Ohio. You can reach him at (513) 257-7451 or antonvdm@altavia.com.

Jeffrey Thomson is vice president of research at the Institute of Management Accountants (IMA®). You can reach him at (201) 474-1586 or jthomson@imanet.org.
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Reading 17-6: Unleash the Power of Lean Accounting
by Jan P. Brosnahan
(http://www.journalofaccountancy.com/Issues/2008/Jul/UnleashthePowerofLeanAccounting.htm)
	


EXECUTIVE SUMMARY
[image: http://media.journalofaccountancy.com/JOA/OldDesign/brown_box.gif]Lean accounting concepts are designed to better reflect the financial performance of a company that has implemented lean manufacturing processes. These may include organizing costs by value stream, changing inventory valuation techniques, and modifying financial reports to include nonfinancial information. 
[image: http://media.journalofaccountancy.com/JOA/OldDesign/brown_box.gif]Value stream management (VSM) is a different way of measuring and evaluating a company’s results and involves changes to decision-making processes. For Watlow, VSM resulted in better communication, reduced inventory and improved decision making. 
[image: http://media.journalofaccountancy.com/JOA/OldDesign/brown_box.gif]Steps to implementation at Watlow Electric Manufacturing Co. included identifying the company’s main value streams; mapping out key metrics to monitor achievement; organizing into three or four value streams per site; changing chart-of-accounts structure to a few value stream groupings rather than by traditional departments; zeroing out labor and overhead rates from the system and stopping collection of these data; and splitting out material costs from other COS conversion costs and using a memo line in internal financial statements to increase visibility of inventory purchases. 
[image: http://media.journalofaccountancy.com/JOA/OldDesign/brown_box.gif]Early challenges included anxiety among many employees and some product managers. It only took a few weekly reviews for the employee team members to take ownership of their assigned metrics. Product managers received decision-making templates and training that pricing should be market-based rather than cost-plus-based 
[image: http://media.journalofaccountancy.com/JOA/OldDesign/brown_box.gif]Watlow now plans to pursue the transaction simplification and elimination aspects of lean accounting. The company will simplify shop floor transactional processes, incorporate more visually managed processes, and implement better pull-based material flows. 


Many companies have pursued lean manufacturing in recent years as a key strategy for profit growth. However, most companies have kept in place traditional measurement and management tools, preventing them from fully realizing the broad benefits of lean. The finance team at Watlow Electric Manufacturing Co. discovered how to unleash the full power of lean through the implementation of a nontraditional approach to measuring and managing the company, called lean accounting.

Lean accounting concepts are designed to better reflect the financial performance of a company that has implemented lean manufacturing processes. These may include methods such as organizing costs by value stream, changing inventory valuation techniques, and modifying financial reports to include nonfinancial information.

Lean manufacturing encompasses a variety of concepts and tools, all aimed at simplification of a business to the essential elements, with an eye to meeting the requirements of the customer in a more effective, and therefore profitable, manner. Lean accounting follows the same mantra as lean manufacturing: Identify value in the eyes of the customer; organize in value streams; apply flow and pull; empower employees; and continually pursue perfection.

Like many companies, Watlow began pursuing lean as a growth strategy for our business a few years ago, using many lean tools to improve operations. As a participant in many kaizen events (focused incremental process improvement projects), the management team knew progress was being made in many areas, yet found it difficult to quantify the improvement using traditional measurements. In fact, some of the financial measures seemed to contradict some of the improvements that had been made, making the team question whether the payoff for the time invested in applying lean practices and tools was worthwhile.

We had heard the term “lean accounting,” thinking that it was simply applying the same lean toolset (pull, flow, etc.) to streamline the financial transactional flows of a business. Our CFO, Steve Desloge, discovered an excellent book, Practical Lean Accounting, by Brian Maskell and Bruce Baggaley, and provided copies to all of the site controllers to read. We learned that the authors, as well as other leading lean accounting practitioners, would be at the inaugural Lean Accounting Summit in Dearborn, Mich., and made arrangements for 17 of our finance and continuous operational improvement (COI) leaders to attend. We learned at the 2005 conference how lean accounting helps transform entire businesses, through a process called value stream management.

VALUE STREAM MANAGEMENT

Value stream management (VSM) is a different way of measuring and evaluating a company’s results and requires changes to decision-making processes. Rather than managing and measuring results by traditional departments such as customer service, purchasing, manufacturing, engineering and accounting, a company organizes into value streams and manages and measures results by value streams. A value stream includes all of the functions and people required to fully support the operations of the value stream. For instance, an order fulfillment value stream goes from the front end (sales and order entry) through manufacturing and through after-sales support. A value stream leader is responsible for the overall coaching and profitability of the value stream. Specific metrics are identified for the value stream to monitor. Among others, we created metrics to measure safety, quality, delivery and cost (SQDC) (see Exhibit 1).

Each week, the value stream team gathers around the value stream metric board, and the members report the prior week’s metrics, which include the operational, capacity and financial aspects of the value stream.

Standard costs, variances and allocations are not used in VSM. Only the directly incurred costs of the value stream are used for decision making. Decisions are evaluated from the projected impact on the operational, capacity and financial metrics of the value stream rather than looking at the supposed profitability of a single product.

[bookmark: METRICS]We had expected that lean accounting/VSM would help provide better visibility to our improvements and help improve our decision making, but the actual benefits have been so much larger than this initial view. The use of VSM has really changed the whole way we manage our business, more directly engaging and involving all of our employees.

Better communication. Better communication and coordination to meet customer needs has also resulted from VSM, as functional silos have been removed, resulting in improved cycle times for many processes. Everything benefits as the value stream team works together to improve product flow through the value stream, from new product launches through to shipping customer orders. Value stream management has helped each employee better understand the key drivers or metrics that make a difference in our business and how they contribute to the company’s success by helping move those metrics in the right direction.

Reduced inventory

Inventory has been reduced by more than 30% (see Exhibit 2). We changed our metric from the traditional inventory turn measurement, at a macro site level, to a days-of-inventory (DOI) measurement at the site and value stream. We assigned the DOI metric to staff members responsible for buying materials for each value stream. Since buyers must report each week on the amount of inventory purchased and remaining onhand in their value stream, they have exhibited greater interest in managing inventory levels than ever before.

[bookmark: REDUCTION]Previously, our buyers seemed more interested in placing orders and getting the best price than in improving the pull and flow of inventory and in reducing inventory levels. Although we had a goal of a two-turn improvement in total inventory, it wasn’t evident to the buyers how their specific actions contributed to the turn reduction, since it was difficult to tie the overall site improvement to actions of individual buyers. In some ways it was like asking our buyers to eat an elephant! By changing the metric to DOI at the value stream level, a much closer correlation was drawn between improvement to actions taken—the buyers began to “eat the elephant” (reduce inventory) by taking one bite at a time. A reduction in days of inventory is much easier to see and get excited about versus a one-tenth of a point improvement in a site inventory turn under traditional measurement systems.

Improved decision-making

Value stream management also led to greatly improve decision making. A light bulb went off when we realized we had been treating certain costs as variable costs when in fact the particular costs don’t necessarily vary with increased production volume. For example, total direct labor cost doesn’t necessarily increase as additional volume is put through a factory, if available capacity exists or is made available through improvement initiatives. Our previous decision-making models always assumed direct labor varied completely with volume. We discovered, through value stream decision making and analysis, that perhaps we had been limiting ourselves in the way we had been treating such costs, perhaps turning down business that would have provided additional profitability from a value stream perspective.

STEPS TO IMPLEMENTATION

The basic steps we took to pursue VSM included the following (see Exhibit 3 for a timeline):

· We identified the main value streams of the company, which included demand creation value streams, new product and business development value streams, and order fulfillment value streams.
· We mapped out the key metrics that our company would use to monitor the achievement of the company’s main strategies. We identified a set of metrics at the enterprise level, then cascaded the metrics down to the individual division/site, then down to the value stream level, and finally down to the cell level. We identified the frequency of the measurements: monthly for certain enterprise and site-level metrics; weekly for value stream metrics; and daily for the cell metrics.
· We looked at our processes and followed the guideline that a value stream should comprise between 25 to 150 employees. We organized into three or four value streams per site (one value stream includes members at more than one site); and we developed metric workbooks and supporting value stream financial statements, centered around a one-page summary called a box score, which helped the value stream team monitor their operational, capacity and financial metrics. More than 90% of our employees were assigned to value stream teams, leaving only a small general support group at each site that consisted primarily of functional managers who worked across the value stream teams to improve functional processes. For example, a material excellence leader works to implement kanban processes (specific guidelines regarding the frequency, quantities and logistics of parts replenishment) across the order fulfillment value stream.
· We changed our chart-of-accounts structure to a few value stream groupings rather than maintaining costs by traditional departments. We maintained a separation of inventoried cost of sales (COS) from that of selling, general and administrative (SG&A) to make end-of-month capitalization of labor and overhead costs simple to identify.
· We zeroed out labor and overhead rates from our system and stopped generating and collecting labor and overhead variance information. Like many companies, we found that most of the standard cost and variance information was received too late and involved too many transactions to be of any use in improving our business. We replaced end-of-month variance reports, rarely fully utilized by management, with very visual live hourly and daily operator-generated reporting that is reviewed and acted upon daily by the value stream team. This change contributed to active improvements of production processes.
· We split out material costs from other COS conversion costs and used a memo line in our internal financial statements to increase visibility of inventory purchases, which our value stream procurement employees reported on each week. 

CHALLENGES

We needed to overcome a few challenges in our day-to-day accounting processes. Traditional functional spending reports no longer exist (that is, HR department spending). Spending is analyzed by value stream instead, and the few functional excellence personnel in the general support group share a “department” in the general ledger. This met with some resistance initially, but the general support group has since realized that they generally do not incur much of the site spending, and the value stream spending is reviewed in detail each week during the value stream metric reviews. This has greatly reduced the number of general ledger accounts used and made forecasting and budgeting much simpler.

Fully burdened standard costs no longer exist. We now maintain material standard costs, based on detailed bills of materials, and value our inventory at the end of the month using a “macro” valuation based on average COS conversion cost per day times the estimated number of days of inventory on hand at the end of the month. This is a very simple calculation that is straightforward and easy to understand and maintain.
VSM has completely changed the way we manage our business. We have a higher level of involvement of employees at all levels and a better understanding of the key drivers of our business and how each employee supports the business. We maintain fewer, but more meaningful, metrics, which are reviewed weekly and really understood and owned by our employees.

When we first began our VSM journey and transferred ownership and accountability of the value stream metrics to the supporting value stream employees, many employees displayed some anxiety because this responsibility had typically fallen to the functional department manager rather than the front-line employees. Most were not used to speaking in front of others from outside their (traditional) functional area. However, it only took a few weekly value stream metric reviews for the various team members to take ownership of their assigned metrics. Metric owners started looking forward to sharing their metric results and leading discussions of trends and root causes of issues they uncovered. It became fun for the metric owners to share the successes they had in improving their metrics.

Similarly, some product management employees were anxious when we announced that we would be zeroing out labor and overhead from standard costs. They were unsure how they would approach decisions regarding things like pricing without such guides. We trained them on decision making under VSM, provided them with some decision-making templates, and reinforced to them that pricing should be market-based rather than cost-plus-based. We also stressed the need to involve the value stream leader in evaluating the impact of the opportunity on the machine and people capacity of the value stream. Decisions are now made more as a team rather than by function. We have fewer surprises on the production floor as opportunities are no longer “thrown over the wall” from sales and marketing to production before capacity is taken into consideration.

RESULTS

We’ve strengthened and streamlined our sales and operations planning process, tailoring it to a value stream structure. Our process begins with evaluating the future sales demand, with specific analysis of impact of the demand on available machine and employee capacity as well as the availability of materials to meet the demand. We project the operational, capacity and financial results likely to be generated by the demand and update the projected metrics accordingly. We then meet as a management team to review the issues raised by the projected demand. As a result, we have been able to increase sales volume by more than 15% while increasing return on sales by a similar margin.
 
We were able to implement the value stream management aspect of lean accounting throughout our Winona, Minn., facility in a very short time. Part of the success was achieved by engaging our executive management and corporate accounting teams from the start, in the project’s design phase. Their understanding of the lean accounting concepts, buy-in to the shared-end vision and assistance in transforming the topside financial statements were extremely helpful. In addition, by having the controller and COI staff of the next implementation site participate in the training and implementation of our site, as an “understudy,” we were able to make a smooth transition of developed tools and lean accounting processes to subsequent Watlow sites. 
WHAT’S NEXT?

In our initial assessment, we decided the first step in our lean accounting implementation would be to implement value stream metrics. We now plan to focus on simplifying and eliminating unnecessary steps or transactions on the shop floor. To do this, we will use more visually managed processes and implement better pull-based material flows, using kanban techniques that share consumption data with suppliers. We are aware of the need to carefully design process flows so adequate internal controls are maintained, while waste is driven out of the processes. We are excited about this next chapter in our pursuit of lean accounting and look forward to generating magnitudes of improvement similar to what we have already experienced with the value stream management aspect of lean accounting. 
Jan P. Brosnahan, CPA, CMA, is the Measurements and Controls Division controller for Watlow Electric Manufacturing Co. Her e-mail address is jbrosnahan@watlow.com. 
[bookmark: AICPA]AICPA RESOURCES: Journal of Accountancy article  “The Lowdown on Lean Accounting,” July 04, page 69 
CPE: Lean Accounting and Management: Improving Profitability by Streamlining Operations, a CPE self-study course #731275) 
For more information or to order, visit www.cpa2biz.com or call the Institute at 888-777-7077. 
[bookmark: RESOURCE]

[image: Safety, Quality, Delivery and Cost Metrics for a Value Stream Exhibit 1]

[image: Reduction in Inventory Exhibit 2]

Reading 17-7: Why Do We Need Lean Accounting and How Does it Work? 
by Brian H. Maskell and Frances A. Kennedy

American manufacturers are increasingly looking to lean thinking to improve productivity, reduce costs, enhance flexibility, create better value for their customers, and raise profits, cash flow, and stock price. Since those companies choosing lean principles as their basic business model will want to do everything they can to succeed, this article offers six reasons why accounting methods need to change before companies can fully realize the benefits of their lean transformation. It also describes several primary lean accounting methods and tools that support three key aspects of a lean organization— visual management, value stream management, and continuous improvement. These methods have been successfully implemented in a wide range of companies at various stages on the journey to lean transformation. © 2007 Wiley Periodicals, Inc.


Why are American manufacturers rushing to embrace lean manufacturing? An informal survey conducted recently by the Association for Manufacturing Excellence (AME) suggested that more than 50 percent of American manufacturing companies are working to introduce some level of lean manufacturing into their plants. The Economist reported that lean methods have enabled U.S. manufacturers to significantly increase their pace of productivity improvement in the last five years.1

In the eyes of the American public and the press, it seems that manufacturers are a dying breed and that manufacturing jobs are all being “outsourced” to the Far East. In fact, most American manufacturers “have enjoyed roaring success of late. Net profits have risen nearly 9% a year since the recession of 2001 and productivity has grown even more rapidly than is usual during economic expansions.”2

So why are American manufacturers rushing to embrace lean manufacturing? The answer to this question may be related to increased competition coming from overseas companies, increased pressure from domestic competitors, and the market demand for the rapid introduction of innovative products and services—often with short life cycles. Other observers suggest that the drive for increased productivity, quality, and customer satisfaction has become so ingrained into American manufacturing that there is now a constant desire for innovation and improvement.

But it is not just manufacturers that are rushing to embrace lean. There is growing application of lean thinking in the service sector. Banks, insurance companies, and other financial services companies report excellent results from lean improvement.3 Health care—considered one of the country’s least efficient industries—has also shown how lean methods can be applied successfully in hospitals and medical support operations. And retail companies from supermarkets to car repair shops have demonstrated the benefits of lean thinking.4

But the “bottom line” is that American manufacturers are increasingly looking to lean thinking to improve productivity, reduce costs, enhance flexibility, create better value for their customers, and raise profits, cash flow, and stock price. It follows, therefore, that those companies choosing lean principles as their basic business model will want to do everything they can to succeed.

IS LEAN MANUFACTURING ANOTHER FAD?

It is likely that for many of the 50 percent of American manufacturers implementing some level of lean improvement that this is just another “flavor of the month.” There are several approaches to business improvement, and most of them show some degree of success if they are introduced seriously.

Lean thinking is much more than another approach to business improvement. It is a way of thinking about managing a business enterprise that focuses on providing value to customers, organizing the business around the way products or services are created (so-called “value streams”), and focusing operations activities on improving the flow of products and services through the value stream. This is a radical departure from traditional approaches to enterprise management. Consequently, making the transformation from a traditional manufacturing company to a lean enterprise is not easy. It requires commitment and determination on the part of executives and senior managers to make it work. For lean transformation to be successful over the long term there must be:

1. Active participation of executive management. This is more than being “committed.” It requires daily participation in lean change.5

2. Application of lean thinking throughout the entire organization. Lean is not “lean manufacturing”; it is the “lean enterprise.” Companies that approach lean solely in manufacturing are not able to achieve the dramatic benefits enjoyed by Toyota, Wiremold, Lantech,6 and others. Lean thinking must be applied to product development, sales and marketing, administrative operations, and the accounting processes; every aspect of the business must be considered before its lean potential can be realized.

3. Considerable investment in lean transformation. This investment is usually in time and energy rather than a financial investment. Lean transformation must be seen as an urgent strategic change in the business.7

4. Patience and tenacity on the part of the company’s leaders. The benefits of lean transformation do not usually come quickly; they build up over time as the combined improvements of lean change gradually integrate into substantial top-line and bottom-line results. The lean enterprise is the low-cost producer, but it takes time and tenacity.

For a company to successfully reorient functional activities into lean processes, it must establish a long-term vision based on lean principles8 and addressing each process—manufacturing and administrative processes alike—aligning them to support the lean organization. As the primary information source of decisions, accounting is absolutely key in successful lean transformations.

WHY DO ACCOUNTING METHODS NEED TO CHANGE?

For companies that have chosen the lean journey, it is important that their accounting, control, and measurement methods change substantially. It seems quite reasonable for the finance people in a company pursuing lean to sit back and wait for the lean improvements to “hit the bottom line” of their traditional financial reports.

But the reality is that traditional accounting methods always “push back” against the lean transformation. Traditional finance and accounting systems are not benign; they are actively harmful to the lean transformation. Here are six good reasons traditional accounting methods need to change:

1. The Wrong Measurements.

Measurements built into traditional accounting systems motivate behaviors that undermine the company’s lean transformation. Measurements like labor efficiency (hours earned compared to standard hours), machine utilization, and overhead absorption motivate people to build more inventory. This leads to the waste of overproduction and the waste of inventory, large batches designed to optimize changeovers, combining of production batches, and“cherry picking” work that provides better earned hours. These activities lead inevitably to higher inventory—the opposite of lean.

The underlying assumption of these traditional, mass-production measurements is that a company can maximize profitability by maximizing the use of its individual resources. Lean thinking runs counter to this assumption. Lean thinking states that profit is maximized by maximizing the flow (of material, information, and cash) at the pull of the customer. These lean assumptions lead to very different kinds of measurements.

Lean organizations develop performance measurements that reflect the company’s strategy, motivate lean actions, and can be collected and displayed simply and visually. Measurements for production cells and key processes within the value streams provide excellent control of the processes. Measurements for the value stream as a whole drive the value stream team’s continuous improvement efforts. Plant and corporate measurements enable senior managers to monitor the success (or otherwise) of the company’s strategy.

2. The Wrong Costs.

Traditional accounting systems focus on the calculation of product costs, often using standard or activity-based costing methods. These product costs are then used for decision-making, inventory valuation, pricing, and performance measurement such as margin analysis.

While these product costs have been carefully calculated, they are generally not useful for lean manufacturers. Lean companies establish value streams that consist of product families (or service families) taking similar paths through the company’s operation. Lean companies are less concerned about the cost of the individual products within the value streams and are more concerned about the costs of the value streams as a whole. This method—value stream costing—is similar to that used by some process manufacturers, where the process yields many individual products, but the costing system is designed around the process as a whole.

Instead of having complex systems for the calculation of product costs, and time-consuming data collection that compares the actual costs with standards and report variances, lean companies gather and present actual, direct value stream cost information. This simple direct costing is used to control costs and drive cost reduction, and forms the basis for both sound decision-making and external generally accepted accounting principles (GAAP) reporting.

3. Better Decision Making.

Most traditional companies use some kind of standard cost (or other fully absorbed product cost) for their routine decisions. These product costs are used for decisions such as quoting, pricing, sales order profitability, make/buy, sourcing, product or customer rationalization, and so forth. As a company begins to use lean manufacturing (and other lean methods), decisions based upon fully absorbed product costs become quite dangerous.

There are several seriously erroneous assumptions built into traditional costing methods. One is the assumption of capacity usage and “excess capacity.” The message sent by measures such as machine utilization and overhead absorption is that excess capacity is not desirable and keeping machines busy (even if it means building unnecessary inventory) is good.

 Lean improvement always results in the elimination of waste (see Exhibit 1 for a description of wastes), and as waste is eliminated, additional capacity is created. Lean companies are constantly creating new capacity, and the key is to exploit this potential with an aggressive growth strategy—to either use this excess capacity to grow the business or bring previously outsourced product back inside.

Another erroneous assumption is the use of labor or machine time as the principal driver of cost and the driver of overhead allocation. The cost of a product flowing through a lean value stream is not dependent upon the amount of labor time (or machine time) used to make the product. The cost is dependent on such issues as the rate of flow through the value stream, the mix of product manufactured at any particular time, the volume of product being pulled by the customer, and also the business problems occurring that day. 

For an example of this, see Exhibit 2. A value stream manufactures three products, X, Y, and Z. Each product goes through three cells, each of which has a team of people and machines. Using value stream costing, we calculate the total conversion cost (excluding materials) of the value stream to be $1,000 per hour. When the value stream makes Product X, it can make four per hour because it is constrained by the heat treatment time of 15 minutes per unit. So the conversion cost of Product X is $250 per unit ($1,000/4 units). 

Similarly, the conversion cost of Product Y is also $250 per unit. Despite the fact that there is much more labor and machine time required to make Y, there are still only four manufactured per hour, and the value stream costs are largely fixed. Product Z costs less—the value stream can make five per hour, and the conversion cost per unit is $200 ($1,000/5 units). As can be seen, the total amount of time required to make Z is 34 minutes as compared with 31 minutes for X and 32 minutes for Y; but the cost of one Z is less than the cost of one X. The cost of a product is not related to the amount of labor or machine time expended; it is based upon the rate of flow through the value stream.9

Any time a traditional fully absorbed product cost is used for decision-making in a company using lean methods, there are likely to be serious errors. Products will be priced wrongly, orders will be turned down that are in fact highly profitable, products will be outsourced when they should be made in house (or vice versa), and so on. We recognize that few companies slavishly follow standard costing when making decisions and that they are cognizant of the inherent problems of fully absorbed costing methods. But our experience has been that—even within sophisticated multinational organizations— it is common for poor decisions to be made because of the simplistic use of standard costing.10 In the absence of an alternative, many managers feel they have no choice but to fall back on quantitative techniques provided by accounting and based on traditional standard costing methods.

Instead of trying to develop more accurate (and often more complex) methods for calculating product costs, lean companies stop using product costs for decision-making. Recognizing that all calculations of product costs are flawed, decisions are made with reference to the value stream’s actual cost and profitability. This information is easy to understand and is readily available (often each week). Decisions are made by assessing the impact of the decision on the costs and profitability of the value stream as a whole, not the individual product. This leads to better decision-making because the information is accurate and easy to use, and it provides “real” information instead of less accurate and often confusing accounting formulations.

4. Understandable Information.

Few people understand the financial reports coming from traditional accounting systems. In their book Real Numbers,11 Orest Fiume and Jean Cunningham—both CFOs of profoundly lean manufacturers—state that “the average recipient of a standard cost-based profit and loss statement does not understand the document in his hands. It communicates nothing. Worse still, for those few that do understand it, these statements fail to give meaningful information about what is really happening in the operation.”

While this may be stating the issue too strongly, it is clear in many companies that few people have more than a passing understanding of the financial reports they use for decision-making. The reason is not that the people are ignorant; it is because the reports are complex and use arcane accounting methods that are opaque to most people. An example of this is given in the profit-and-loss statement shown in Exhibit 3. What is the meaning of the information given on the “Gross Margin” line? Why is the bottom-line profit in period two so low, when the gross profit is quite healthy? What has happened to drag down the company’s profitability?

We would suggest that there is no practical meaning to the concept of gross margin (sometime called gross profit). It is defined as revenue minus cost of goods sold at standard cost. But the result of this piece of arithmetic conveys no practical information. Similarly, it is clear in period two that the variances—particularly labor and overhead absorption—have undermined profitability. But how many people in the company would be able to explain what this means and what should be done? Many companies provide training for their managers under the heading of “Finance for Nonfinancial Managers.” 

Lean companies simplify the financial systems and reporting so that these classes are unnecessary. Lean companies strive to present financial information in “plain English.” Exhibit 4 displays the same information in a much more understandable fashion. Standard costs and variances are abandoned, and the financial information is presented as simple direct costs and value stream profitability. There is no attempt to fully absorb costs from overhead departments into the products or even the value streams. The costs are shown clearly where and when they are expended. Extraneous information that has no bearing on the management of the business—changes in inventory levels that affect bottom-line profitability, for example, or allocations from corporate organizations—are not shown on the operational reports. These are made as simple “below-the-line” adjustments for month-end GAAP reporting only.

Through the use of these “plain English” reporting methods, the financial information is readily understandable to everyone in the company. This leads to better decisions and motivates better actions. Orest Fiume states that when his company moved to these simple plain English statements, their executive meetings moved immediately from asking “What does the P&L mean?” to the much better question, “What should we do about it?”12

5. Complex Systems. 

Traditional accounting systems lead to complex systems of data collection and reporting. The requirement for monitoring the actual costs against the standard costs leads to burdensome requirements to collect actual costs in an excessive level of detail. This leads to such wasteful methods as labor reporting using timesheets and work orders, detailed inventory tracking systems, and convoluted purchasing practices.
In most manufacturing companies, these complex systems are necessary for the financial control of the operation—and indeed the operational control. Lean organizations will, over time, address the root causes of the reasons why these complex data-collection systems are required and will, one by one, eliminate the need for these systems. Once the root causes for much of the wasteful transactions and processes have been removed, the next step is to readdress the reasons for using these complex systems. Many times, the systems themselves can be largely eliminated and replaced by much simpler visual management methods. While computer systems are useful in lean organizations, they are not used as wasteful transactional systems.

The use of simple visual systems is a notable aspect of lean organizations. Visual systems are used because it makes it much easier for the people in the company to run the business. Plus, visual systems quickly reveal problems as they occur so that they can be corrected and eliminated. Well-designed visual systems are self-ordering, self-explaining, self-regulating, and self-improving.13

6. Focus on Customer Value.

The starting point for lean thinking is an understanding of customer value. Well run lean organizations have methods for not only understanding how their products and services create value for the customers, but also how to use this information to drive change and improvement in the operation, product design, sales and marketing processes, and other processes that impact the customer.

Traditional companies tend to focus on cost. The executives of many publicly held companies focus myopically on the company’s stock price and earnings. While these issues are important, they are not the focus of a lean organization. Stock price, earnings, and the management of Wall Street expectations focus on the value created by the company for the owners rather than the customers. Companies with the inward focus of cost and stock price will have little chance to be successful with lean because managers are focused on the wrong things.
Do not misunderstand us here. Understanding costs and earnings is very important, and our accounting systems must provide this information effectively and accurately—and in accordance with GAAP and regulatory requirements. But the focus of a lean business will always be on what must be done to create more value for the customer. The lean methods used for this are such things as voice of the customer, quality function deployment, target pricing and target costing, and product design methods based upon a profound understanding of what creates value for the customers. Focusing on creating more value for the customer will, in turn and over time, create even greater value for the owners.

WHAT ARE THE PRIMARY METHODS OF LEAN ACCOUNTING?

Once it is understood why accounting practices must change, the question then becomes what accounting practices must change and what will they look like? The objectives of lean accounting are simple and are summarized within the Principles, Practices, and Tools of Lean Accounting.14 These objectives are to:

• provide accurate, timely, and understandable information to motivate lean transformation throughout the organization, and for decision-making leading to increased customer value, growth, profitability, and cash flow;
• use lean tools to eliminate waste from the accounting processes while maintaining thorough financial control;
• fully comply with GAAP, external reporting regulations, and internal reporting requirements; and
• support the lean culture by motivating investment in people, providing information that is relevant and actionable and that empowers continuous improvement at every level of the organization. 

There is nothing within the body of knowledge called “lean accounting” that is new. In order to achieve these objectives, lean accounting adapts familiar financial and management accounting methods to the needs of lean organizations. Exhibit 5 depicts how these various techniques support three key aspects of a lean organization: visual management, value stream management, and continuous improvement.

VISUAL MANAGEMENT

Visual management is used in lean organizations in order to relay information as soon as it is needed in a simple, easy-to understand fashion. This creates a transparency that means everyone is working with the same information, and it is available right when it is needed. Exhibit 6 shows a typical performance measurement board to display daily cell information. Note that the majority of the information is handwritten and is updated regularly by cell members.

These types of visual information cues are found throughout the lean enterprise. Performance measurements and a performance summary (called a “box score”) are two primary examples of presenting simple, visual information that guides decisions and demonstrates operational control.

Performance Measurements

New kinds of performance measurements are used by lean companies. These measurements provide much of the control and drive continuous improvement of the processes. These measurements are an important part of the visual management methods employed by lean organizations. Performance is no longer reported using complicated historical reports and presentations or communicated from supervisor to worker. Performance is reported visually on display boards at the location where the work is performed and most often compiled and maintained by those using the measures. All routine meetings are held and decision-making is discussed around the boards, and managers of all levels work frequently “at the coal face.” This phrase describes the places where the value is created for the customers, including production cells, product design offices, sales and marketing, and other support areas of the business.

The use of well-chosen performance measurements reported visually in the work area eliminates the need for much of traditional cost accounting. We no longer need to report labor used in production jobs, the efficiency of a person or a work center, or the utilization of machines. And we no longer need to report the complex and (to most people) mystifying variance analyses and absorption reports. This is because operations’ lean performance measurements provide the real-time information needed for daily decisions. Due to the transparency of this visual management, operations takes charge of ensuring that processes are under control and no longer need untimely reports that assess control.

The purpose of the manufacturing cell is simply to make a quality product, ready when the customer wants it, and to do so in a smooth continuous flow. Examples of appropriate measures to reflect the cell’s progress toward these goals include the number of defects (quality), on-time delivery (customer satisfaction), and day-by- the-hour (continuous flow). The focus of the value stream team is broader and encompasses a smooth flow from material receipt through customer delivery, product cost and profitability, and inventory reduction. Measurements used to monitor the value stream’s progress include dock-to-dock days, order-to-cash receipt, average product cost, and day’s supply of inventory. Most companies employ value stream metric boards updated weekly to clearly display these and other metrics. Exhibit 7 provides examples of commonly used value stream measures.

BOX SCORE

It is not possible to make good decisions without a complete understanding of the value stream performance, and no single measure tells the entire story. The purpose of the box score is to present a three-dimensional view of the value stream’s performance. This format is favored in many lean companies because it can be used by all levels of the organization. It clearly displays the current and future state and helps to identify areas for lean improvements. The box score is divided into three sections: operational performance, capacity information, and financial performance. 

The capacity information shows how much of the value stream’s resources are used productively, how much is used nonproductively, and how available capacity is within the value stream. There is considerable latitude in the selection of operational and financial measures to use. The box score shown in Exhibit 8 illustrates the weekly track record of a value stream and keeps the targeted future state in full view.

The box score format is used for summary weekly reporting of the value stream performance, decision-making, quoting, establishing priorities for lean improvement initiatives, capital equipment analysis, and other analyses. An example of how this can be used for a sourcing decision is discussed later in this article. The information is shown on a single piece of paper and is readily understandable to people using it. It provides the visual cues needed to drive change and highlight problem areas.

ELIMINATION OF WASTEFUL TRANSACTIONS

All transactions are wasteful in that they, in and of themselves, add no value to the product. Most companies maintain sophisticated computer systems like material requirements planning (MRP), enterprise resource planning (ERP), and inventory control systems to track product flow, accumulate costs, and value inventory. These systems are transaction hogs, taking up many hours of time for the thousands or millions of transactions required to keep the thing up-to-date. But they do play an important role in a company. The reality is that once lean processes take hold, the need for many of these systems diminishes.

As lean manufacturing, lean product design, lean logistics, and lean procurement take root within a company, most of these transactions are no longer needed. If a company’s inventory is low, visually controlled, and pulled from suppliers or within production (rather than “pushed” by MRP or purchasing systems), it becomes unnecessary to continue to track the inventory on the computer system. It is better controlled visually. This is because processes flow smoothly without build-up of materials— in-process or finished goods. There is simply not as large an amount of inventory to track as there was before lean.

As the company’s supplier relationships improve and the suppliers start to accept pull systems, more frequent deliveries, smaller quantities, standardized containers, and other lean methods, then the purchasing and accounts payable processes can be greatly simplified. There is no need for purchase orders because the pull system (usually a kanban card) tells the supplier what to deliver. The price and terms of the purchase are laid out in long-term contracts (usually one year), and an individual purchase order or blanket release is not required. An invoice is no longer required because the correct cost is given in the contract and the kanban cards determine the standard quantity that is delivered. A single receiving transaction is all that is required. The materials are expensed to the appropriate value stream (as shown on the kanban card) and the invoice is approved for payment. There is no need for a three-way match, a purchasing system, and all the layers of controls associated with traditional buying.

Similarly, production work orders are no longer necessary for accounting purposes. There is no need to track labor time, materials issued to jobs, scrap against jobs, work-in-process (WIP) inventory value, and manufacturing variances. The work orders are (in many cases) no longer required operationally because the pull system and visual management systems replace the requirements for shop-packets or routers. The reality is that once lean processes take hold, the need for many of these systems diminishes. What are necessary transactions? There are many lean organizations that maintain a two-transaction process—one that records the receipt of materials and another that reports a sale. The simplification provided by the visual pull system affords the opportunity to eliminate an enormous amount of useless transactions that meticulously tracked inventory movement, assigning costs all along the conversion process.
When introducing lean accounting, it is important to develop a maturity path that defines what must be done to bring the processes under control before we can eliminate the transaction systems. We would never eliminate transactions required to maintain financial or operational control of the business.

But gradually, step by step, as lean methods bring the processes under control and inventory falls, the transaction-based control systems can be simplified and eliminated over the longer term.

VALUE STREAM MANAGEMENT

In the previous section, we described the role visual management plays at the manufacturing cell in providing critical and timely information for decisions. The same holds true at the value stream level. A cross-functional team is responsible for the flow of product from the purchase and receipt of material until the product is received by the customer. Value stream management, therefore, includes monitoring product quality and customer service as well as the value stream’s contribution to profit. The value stream team primarily uses performance measurements and value stream costing to monitor performance, quantify the benefits of lean improvements, make product-line decisions, and plan future changes.

FINANCIAL BENEFITS OF LEAN CHANGE

Lean manufacturing methods cut costs and improve profitability, but the biggest short-term impact of lean improvement is to increase the company’s available capacity. There is often conflict in the early years of lean transformation because the financial benefits take some time to come to fruition. The most important issue with regard to understanding the financial impact of lean transformation is to recognize that lean often does not, in the short term, directly reduce costs very much. But it eliminates waste and creates additional capacity. The second issue is that there are aspects of lean operations that, in the short term, undermine the company’s revenues and profitability.
It is common, when transitioning to lean operations, for a company to make dramatic reductions in the lead time to the customer and dramatic reductions in inventory levels. Both of these lead to short-term financial problems. A company that reduces the product lead time from six weeks to one week will (at some point) lose five weeks of orders. This is exacerbated because the company’s improved reliability leads to the customers reducing the safety stock on those items leading to further revenue reductions. At first blush, this situation may seem like bad news, but in reality, smooth work flow with shorter lead times increases reliability and customer confidence in the product. This will, in the longer term, lead to more orders and to new customers.

Significant inventory reduction undermines the company’s profits in the month the inventory is reduced. This effect is based upon the way GAAP accounting works. If finished goods inventory decreases one month, the company must expense to the income statement the labor and overhead associated with the reduced inventory. During that month, the company expenses increase by the amount of labor and overhead from the reduced inventory, leading to reduced profits. Public companies— with their emphasis on profitability and stock price— are often hit hard by these effects. Many companies delay or abandon their lean initiatives in favor of short-term profitability. With regard to the financial impact of lean improvement, the most important thing to understand is how the lean change will impact the capacity of the value streams. It is not uncommon for lean companies to increase their capacity by 15–30 percent per year without increasing their costs. But this additional capacity is only beneficial to the company if it is used to increase the company’s profitability. 

The most successful strategy for a company employing lean methods is medium-term growth. The company uses the newly available capacity—and the cash freed up by inventory reduction—to introduce new products, new services, and more highly priced products; open new markets; and other initiatives to grow the top line of the business. It can often take two or three years for the company to create the new products, services, and markets to harness the financial impact of lean improvement. Once this short-term profit dip has been overcome and the revenues from the new products kick in, then the company begins to reap greater benefits by becoming the lowest-cost and highest-profit manufacturer in the industry.

Lean accounting provides methods to understand the impact of these initial financial problems and enables the company’s management team to remain calm despite the seemingly bad news, and to make advanced plans to take full advantage of the lean changes. The box score format shows how lean improvement creates newly available capacity. One manufacturer was faced with just such a situation and used the box score format to monitor operations and capacity—and was patient. It was not until this company introduced new products and grew the top line that the financial benefits of their lean work were realized. It took this company more than three years before reaping significant financial improvement from their lean transition.

VALUE STREAM COSTING 

Cost and profitability reporting is accomplished using value stream costing, a simple summary using direct costing. The value stream costs are typically collected weekly, and there is little or no allocation of overhead costs. This provides financial information that can be clearly understood by everybody in the value stream, which in turn leads to good decisions, motivation to implement lean improvement across the entire value stream, and clear accountability for cost and profitability. Weekly reporting also provides excellent control and management of costs because they can be reviewed by the value stream manager while the information is still current.

Month-end closing is performed by consolidating the value stream revenues and costs for the whole organization. While the vast majority of the people within the organization work within a value stream, there are often some support people that are outside the value streams. These costs are also reported weekly and included in the month-end consolidation. To bring month-end reporting in line with GAAP requirements, some below-the-line adjustments are made. These include the change of inventory value, allocated corporate costs, and other external allocations.

The weekly value stream income statements and the month-end income statement are all presented in simple “plain English.” There is no reporting of standard costs, cost of goods sold, variances, or absorption. The reports are shown in a way that people can readily understand. In contrast to the traditional income statement format shown earlier, this income statement is typical of a lean format (see Exhibit 4).

LEAN DECISION MAKING

While the value stream costing method is quick and simple to do, provides information everyone can understand, and is an excellent tool for controlling costs, it does not provide a standard cost for the products. Yet most companies use standard costs (or other full absorption method) for making decisions related to pricing, quoting, make/buy, sourcing, capital equipment assessment, and so forth.

When using value stream costing, these decisions are made without reference to the product costs, but with reference to the value stream as a whole. The analysis in Exhibit 9 shows a sourcing decision made using value stream costing.

For the most part, it is not necessary for a lean company to calculate a product cost. Some companies require a product cost for the calculation of transfer prices when products are crossing borders, and occasionally a product cost is needed to value high levels of inventory. There is a method within lean accounting called features and characteristics product costing that can be used to calculate a product cost if it is required. This method is more accurate and much simpler than traditional absorption methods but can still suffer from similar problems of accuracy and validity.

Lean organizations can value their inventory easily, because a characteristic of a lean company is a low inventory level. When inventory is low, there are several simple methods for inventory valuation. Typically, a lean production plant will count the inventory each month, calculate the number of days this inventory represents, and multiply the number of days by the value stream cost per day. Counting inventory is quick and easy, because the inventory is low and (equally important) managed visually.

CONTINUOUS IMPROVEMENT

Lean enterprises thrive on continually refining processes, resulting in a smoother flow, more effective processes, extra capacity, and lower costs. Visual management and value stream management systems highlight quickly and simply areas of improvement opportunity. Two lean tools that play a very useful role are target costing and sales, operations, and financial planning (SOFP).

TARGET COSTING

Target costing is the tool for understanding how the company creates value for the customer and what must be done to create more value. Target costing is used when new products are being designed and/or when the value stream team needs to understand the changes required to increase customer value. The outcome of this highly cross-functional and cooperative process is a series of initiatives to create more value for the customer and to bring the product costs into line with the company’s need for short- and long-term financial stability. These improvement initiatives encompass sales and marketing, product design, operations, logistics, and administrative processes within the company.

While most companies come to target costing later in their lean transformation, target costing is a fundamentally lean approach because it starts with customer value. Traditional companies are primarily concerned with costs and profits. Lean companies are primarily concerned with creating more customer value and eliminating waste in every aspect of the business. These two together are an unbeatable combination. Target costing is the primary method for driving customer value and waste elimination throughout the value streams.

SALES, OPERATIONS, AND FINANCIAL PLANNING

SOFP is typically performed every month and is a comprehensive, companywide process for short- and medium-term planning. SOFP is a formal and rigorous planning process completed for each value stream. Sales and marketing provide forecasts for the number of products that will be sold by a value stream each month for the next 12 months (for example). These are high-level forecasts of total unit sales, although sometimes it is helpful to go one level down and forecast by product families within a value stream. The operations people provide forecasts of the value stream capacity each month for the next 12 months, and product engineering brings the plans for new product introductions.

Through a series of formal, tightly scheduled meetings, the customer demand is matched with production capabilities. The final executive SOFP meeting is chaired by the most senior person in the organization often the president or CEO—and a companywide game plan is developed. Everybody in the organization can buy into this game plan because it has been developed cooperatively. SOFP is the planning process in lean companies. It provides both short-term updating of such things as kanbans and cell manning and longer-term planning such as capital equipment and hiring or redeploying people.

The financial planning outcome of the SOFP process is to update budgets each month, thereby largely eliminating the wasteful annual budgeting choreography most companies engage in. Short-term, month-end results are also calculated that lessen the need for month-end reporting processes.

CONCLUSION

These methods and tools of lean accounting have been implemented in a wide range of companies at various stages on the journey to lean transformation. These methods can be readily adjusted to meet your company’s specific needs and they rigorously maintain adherence to GAAP and external reporting requirements and regulations. Lean accounting is itself lean, low-waste, and visual, and frees up finance and accounting people’s time so they can become actively involved in lean change instead of being merely “bean counters.”

Companies using lean accounting have better information for decision-making; have simple and timely reports that are clearly understood by everyone in the company; understand the true financial impact of lean changes; and focus the business around the value created for the customers. And lean accounting actively drives the lean transformation. This helps the company to grow, to add more value for the customers, and to increase cash flow and value for the stockholders and owners.
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1. Lean and unseen. (2006, July 1). The Economist, p. 56 (quoting research by Dale Jorgenson [Harvard University], Kevin Stiroh [New York Federal Reserve Bank], and Mun Ho [Resources for the Future]).
2. Ibid., p. 55.
3. The First Lean Service Summit, Netherlands, 2004.
4. Womack, J. P., & Jones, D. T. (2005). Lean solutions. New York: Free Press.
5. Emiliani, B., Stec, D., Grasso, L., & Stodder, J. (2003). Better thinking, better results. Kensington, CT: The Center for Lean Business Management.
6. Womack, J. P., & Jones, D. T. (2003). Lean thinking. New York: Free Press.
7. Ibid.
8. Ibid.
9. Observant readers will notice that this approach to product costing is similar to that used in the Theory of Constraints and also in some process costing methods.
10. Huntzinger, J. R. (2004). A lean accounting system for manufacturing companies. Unpublished thesis, University of Wisconsin.
11. Cunningham, J. E., & Fiume, O. J. (2003). Real numbers. Durham, NC: Managing Times Press; p. 107.
12. Private conversation with the author.
13. Galsworth, G. (2005). Visual workplace—Visual thinking. Portland, OR: Visual Lean Enterprise Press.
14. Lean Accounting Principles, Practices, & Tools can be downloaded from www.maskell.com/LeanAcctg. Additional information regarding the lean enterprise and lean accounting can be found on the Institute of Management Accountants Web site at http://www.imanet.org/publications_statements.asp.


Brian H. Maskell, president of BMA Inc., has more than 25 years’ management experience in both manufacturing and distribution. He is the author of six books, including Practical Lean Accounting (2003). Mr. Maskell’s primary focus is addressing the needs of manufacturers as they move into the increasingly competitive twenty-first century. Frances A. Kennedy, PhD, CPA, is an assistant professor at Clemson University in Clemson, South Carolina, where she teaches undergraduate and graduate management accounting. Dr. Kennedy also has over 12 years’ experience in public accounting and industry as an accounting manager and as an analyst on a product development team.
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Reading 17-8: A Six Sigma Approach to Internal Audits 
by Shaun Aghili


Regardless of whether your organization is large or small, as a management accountant or internal audit specialist, you’re always trying to increase the effectiveness of various operational internal controls. You’ve no doubt heard about the value that Six Sigma principles can bring to your audit projects; in fact, your organization may already have a hierarchy of employees who are recognized experts in these methods. In this article, I’d like to discuss how Six Sigma phases (known as DMAIC methodology) can be incorporated into an operational internal audit project to help better assess and measure the efficiency and effectiveness of various organizational controls.

What is Six Sigma? It refers to a powerful set of tools that enables organizations to take a more accurate and quantitative approach to identifying and correcting root causes of problems. As such, it allows the internal audit team to make more effective audit recommendations. This helps to reduce the costs associated with compliance (called the “Lean” effect) as well as improve the effectiveness of a company’s internal controls (the Six Sigma effect). Therefore, the goal of all Lean Six Sigma and internal audit projects is to improve internal controls by avoiding expenses that add no value to the organization. 

The DMAIC model (Define, Measure, Analyze, Improve, Control) presented here serves as an overall framework that can be incorporated into various internal audit projects. I want to emphasize, however, that an enterprise-wide launch of Six Sigma isn’t recommended unless the organization’s culture and management are fully receptive and committed to such a bold, complicated, and challenging process. This article will present a hypothetical framework designed to help management accountants and audit specialists conduct more-effective audits using Six Sigma principles—without the added pressure of having to fully adopt all of them.

HISTORICAL BACKGROUND

Six Sigma is a quality-control methodology initiated at Motorola in the 1980s by Bill Smith. After Motorola won the Malcolm Baldrige National Quality Award in 1988, the Six Sigma process became more visibly recognized as an improvement tool, and the methodology was used by many global corporations, such as General Electric, Allied Signal, and Citibank. The name refers to six standard deviations from the mean: a quality goal of reducing defects by 99.9997%, or striving for no more than 3.4 defects per million opportunities (DPMO).

Six Sigma methodology has evolved in many ways over the past three decades. For instance, although Six Sigma was initially used in various manufacturing processes by quality engineers, its use has spread to the service and financial sectors, among others, and is no longer the exclusive domain of the engineering department. Furthermore, the Lean Six Sigma movement has allowed organizations to combine effective quality control with financial efficiency by helping management identify various non-value-added processes that can be eliminated, thereby improving the company’s bottom line. That’s a concept that should be especially appealing to most organizations during the current weak economic times.

Since 2002, many companies subject to Sarbanes-Oxley Act (SOX) mandates have increasingly used Six Sigma tools. While properly implemented internal controls should provide reasonable assurance from errors and acts of fraud, as a process these controls ought to be looked upon as a means to an end, not the end itself, for the simple reason that no control measures can ever provide a 100% guarantee against fraud. Be that as it may, a strong overall control system ought to do three things: lower external audit expenses, provide tighter control over an organization’s assets, and provide more-reliable and data-driven information for use in financial decision-making. These benefits are achieved through higher operational effectiveness and efficiency, higher standards of external financial reporting, and close compliance with applicable laws and regulations.

PHASES OF PROJECT IMPLEMENTATION

As I mentioned, the Six Sigma methodology is applied within a performance improvement model known as DMAIC. This methodology can easily be incorporated into various phases of an internal audit as seen in Table 1. I’ll discuss each of the various phases and corresponding deliverables in the following sections. Again, my goal is to help you—the management accountant or audit professional—develop a better appreciation of the compatibilities between various Six Sigma and internal audit phases and methodologies.

While a detailed discussion of each Six Sigma tool mentioned in this article would be too cumbersome for its scope (I’ll briefly discuss three common ones in the Analyze section), those interested in learning more about Six Sigma should keep two valuable resources in their professional library. The first is Thomas Pyzdek’s The Six Sigma Handbook (McGraw-Hill, New York, 2003), which is used as an official textbook in many Six Sigma training courses. The other, The Lean Six Sigma Pocket Toolbook by Michael L. George, John Maxey, David T. Rowlands, and Mark Price (McGraw-Hill, New York, 2004), offers a concise discussion of dozens of Six Sigma tools and serves best as a terminology dictionary.

Phase 1: Define (Planning the Audit)

According to Thomas Pyzdek, the Define phase ought to start with process-mapping procedures in order to figure out exactly how work outputs and information flow through the organization. Although Six Sigma’s DMAIC is a widely accepted framework with a proven track record, service companies often need to make adaptations to it, especially if, as George et al. note, there are also Lean objectives to be attained in addition to process-efficiency goals. In his book, Statistics for Six Sigma Made Easy (McGraw-Hill, New York, 2004),Warren Brussee further maintains that not all Six Sigma processes need to achieve tolerance limits of six to 12 sigmas because such extremely strict standards often aren’t required or cost effective in the real world, especially in many service-oriented projects. Nevertheless, Brussee encourages close adherence to the DMAIC model during the problem-solving process. Important goals and deliverables in this stage include:

1. Obtaining management’s support: In Six Sigma, just as with internal audit initiatives, management must serve as the change agent in order to help remove the obstacles associated with bringing about improvement.

2. Defining project outcomes: Audit outcomes must be determinable and measurable. In this stage, one important gauge is dollars saved as the result of implementing Lean Six Sigma tools.

3. Creating a project charter (Audit Plan): The scope and extent of the project, as well as the various team members involved, must be outlined clearly.

4. Training project personnel: Organizations should never begin their first Lean Six Sigma audit without having an appropriate number of technical and managerial mentors. That’s because the initial phase will most likely entail several weeks of training, depending on the chosen format and the internal audit team’s workload. Adequate training and, later, continuing education are needed to allow auditors to begin using Six Sigma tools and concepts with confidence. (For more on the specific training that’s required, see page 41.)

5. Developing process maps to better understand and evaluate potential control weaknesses.

Phase 2: Measure (Audit Execution) 

Pyzdek defines the function of measurement as a numerical assignment in an attempt to convey a certain relationship between the element being measured and other elements. As such, this second phase begins with a number of financial or operational analyses with the aim of analyzing, assessing, and ranking internal control risks based on their degree of relevance. Susan Smith, a Lean Six Sigma organizational consultant, advocates subjective methods for taking risks (see “StreamLeaning SOX: 5 Lean Lessons to Trim Fat,” at www.imanet.org/webinars). The following is a variation of her methodology:

1. Assign a severity ranking between 1 (no major impact) and 5 (very severe) to each risk.

2. Assign a probability ranking of 0 (no probability of occurrence) or 1 (100% probability of occurrence) to each risk based on history and industry data.

3. Use a rubric consisting of the following questions for steps 1 and 2:

a.	How effective do current controls seem in managing the risk?
b.	When was the last time a particular control failed? Why did it fail? What was the estimated dollar loss associated with the failure?
c. 	How frequently has the control failed over the past one, two, three years? What was the cause?
d. Is the control under evaluation an area that’s of concern to management? Why?
e. How does the control failure affect the organization’s profit-and-loss statement (P&L)?

4. Assign a risk value to each control measure using the formula: Severity Ranking 5 Probability of Occurrence.

5. Compile all risks in order of importance to ensure proper focus on weak points. 

Smith further argues that some controls are more important than others that have been implemented more effectively. The basic idea is to rank risks, then emphasize the weaker ones, as opposed to wasting resources by considering all of them equally. In other words, although some weaker control links deserve more focus, the ones that are already up to par simply need to be maintained with the least amount of costs and effort (the most important part of the upcoming Improve phase). Important deliverables in this next phase include detailed compliance-cost information and risk-assessment metrics based on the methodology just discussed. Management accountants and internal auditing professionals appreciate how this process is almost identical to conducting a risk-based internal audit.

Phase 3: Analyze (Examining Results)

Pyzdek refers to this stage as the “phase of knowledge discovery.” As such, a number of data presentation tools, as well as tests and experiments used to establish cause and effect, may be appropriate to gain a deeper understanding of the current system. These tools may include multivariate analysis, simulations, hypothesis testing, and Ishikawa charts, to name a few. The main deliverables and objectives of this phase include establishing a baseline, as well as upper and lower limits for each type of internal control.

Another important consideration in this phase is to determine how (or whether) there can be collateral damage to areas outside the project. For example, a new software package or alternative accounting procedure designed to trim compliance costs may cause unexpected problems for other organizational subsystems. A simplified Failure Mode and Effects Analysis (FMEA) is an effective method to assess things that may cause unexpected complications by giving cost containment initiatives a thorough look before implementation.

The following are examples of a few easy-to-understand Six Sigma tools that I’ve used during the Analyze phase in conducting various internal reviews and audits. Although Six Sigma has more than 400 tools, the three used most often to identify root causes in a Six Sigma improvement project are the cause-and-effect (also called a fishbone or Ishikawa) diagram, the “5 Whys” technique, and the Pareto Principle.

Cause-and-Effect Diagram. The diagram in Figure 1 was developed after World War II by Japanese professor Dr. Kaoru Ishikawa, an expert in quality management. It maps the results of brainstorming or an assessment exercise to pinpoint a problem’s potential causes.

5 Whys. The 5 Whys is a question-asking Six Sigma methodology used during the Analyze phase to drill down on the cause-and-effect diagram for further details needed to determine a problem’s root cause. 

Consider this example using 5 Whys methodology: A survey of 127 software subscribers indicates that 35% aren’t satisfied with the response time of the technical service department and would rather deal with a vendor who is more customer-service oriented.

Why? Technical support staff never answers a live call. All subscribers are forced to leave voice mail messages. Survey data suggests that the tech support department then takes more than three days to respond to an inquiry. Twenty-three percent of the survey participants indicated that their initial call was never returned.

Why? Interviews with tech support staff and managers suggest that they’re receiving too many calls and are severely behind. As such, they can’t take any live calls and can’t adhere to the company policy of returning calls the same day.

Why? Because they’re understaffed (down two technicians and a support staffer).

Why? Because the department manager isn’t allowed to hire more tech support personnel.

Why? Because the company has reduced the tech support budget by 30% as a result of a company-wide downsizing initiative implemented six months ago due to declining sales.

Pareto Principle. The Pareto Principle is a cause-and- effect law named after Italian economist Vilfredo Pareto, who observed that 80% of personal income in Italy went to 20% of the population. Legendary American management consultant Joseph M. Juran applied the 80/20 rule to the area of management science, where he concluded that 20% of time and effort yields 80% of the results. Pyzdek describes the Pareto analysis as “the process of ranking opportunities to determine which of many potential opportunities should be pursued first.” Managers can use the Pareto Principle as a guideline to help them narrow their focus during improvement projects to yield the maximum positive impact on the business. The strategy may apply specifically to (a) a project or change event to maximize success, (b) project performance management, (c) motivating and organizing team members, (d) teamwork development, (e) effective communication within the project, and (f) risk management for the impact on the change event.

Phase 4: Improve (Audit Recommendations)

Two concepts are of the utmost importance in this phase. Notably, all controls are likely to result in waste unless they can be evaluated as to how well they manage a pertinent risk. As mentioned before, the scope of the audit program must be narrowed to truly relevant factors. In other words, management should be aided in maintaining the integrity of a control system with a minimal amount of cost while redirecting resources to parts that need further strengthening. As such, the most effective way to go Lean is to look for ways to cut down on steps within processes without jeopardizing system integrity, according to The Lean Six Sigma Pocket Toolbook.

Another consideration is the ability of your organization to audit data continuously with emphasis on both cost and scope. An important task in this phase is to assess the effectiveness and extent of computer-assisted audit techniques (CAAT) software. The real strength of CAAT is that it can audit 100% of the data, not just a sample. Furthermore, as is the case with most CAATs, data may be imported in various read-only formats to preserve its original integrity (see Fraud Auditing and Forensic Accounting by Tommie W. Singleton, Aaron J. Singleton, G. Jack Bologna, and Robert J. Lindquist, Wiley, Hoboken, N.J., 2006).

As part of the audit recommendations, also consider steps to help management create various Kaizen cost containment and process improvement teams, with the objective of continuing to trim compliance expenses while improving the controls’ effectiveness.

Phase 5: Control (Audit Follow-up)

Pyzdek suggests several ways to maintain gains that were enjoyed as the result of changes that were made during the first four stages. These include:

1. Policy changes to reflect the “new and improved” system enhancements.
2. Procedural modifications to help ensure that internal controls systems are being maintained statistically.
3. Revised accounting systems that are better aligned with the new Lean compliance initiatives.
4. Revised information systems to help derive more relevant data aimed at keeping the various internal controls under statistical control.



A DELICATE BALANCE

The DMAIC model presented in this discussion serves as a disciplined, risk-based approach that’s compatible with internal auditing standards. It provides the audit team with tools to better pinpoint root causes, quantify and document areas of noncompliance, and suggest ways to cut down on operating expenses. Moreover, results of several studies indicate that a company’s return on capital seems to improve as its compliance and control systems become more effective (see Scott Leibs, “Five Years and
Accounting,” Part 1 of 3, CFO Magazine, July 1, 2007, pp. 43-49).

Finally, I’d like to reemphasize that the key to this delicate balance lies in optimizing audit functions through a never-ending, data-driven process. Other important considerations are to help management maintain stricter accountability and reward future successful Kaizen initiatives, as well as to make sure that internal controls become an explicit or implicit part of all employees’ job descriptions. 

Shaun Aghili, CMA, CIA, CFE, DBA, is a Six Sigma black belt and the former business programs chair at the San Francisco campus of Argosy University. Currently an organizational consultant, Shaun resides in British Columbia. You can reach him at shaunaghili@theima.org.
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Reading 17-9: How Caterpillar Uses 6 Sigma to Execute Strategy
by John Gillet, Ross Fink, and Nick Bevington


What Is Six Sigma?
Six Sigma is a total quality management (TQM) technique pioneered by and applied to Motorola processes in the 1980s by Bill Smith, a Motorola engineer who became known as “the father of Six Sigma.” Since then, other companies, such as Bank of America, Honeywell International, Raytheon, and General Electric, have taken these learned processes and expanded them. Even though many people have reservations about the potential savings from Six Sigma, a story by Charles Waxer (“Six Sigma Costs and Savings: The financial benefits of implementing Six Sigma at your company can be Significant,” www.isixsigma.com/index.php?option=com_k2&view=item&id=1228&ltemid=187) reports that GE saved more than $12 billion over five years, Honeywell saved $800 million, and Motorola saved $15 billion over 11 years. Each company takes the Six Sigma process and best practices and makes the technique its own.
A Six Sigma project is designed to improve a process. Each step of the process that needs improving is mapped to analyze where problems exist.











The methodology, which was created in the 1920s, comes from mathematician Walter Shewhart’s introduction of how processes could be corrected. It uses the Greek symbol “sigma” to represent a standard deviation away from the mean. The sixth sigma is a representation of six standard deviations away from the mean of the population. In the most common use of Six Sigma, the goal is to create only 3.4 defects per million parts manufactured. Contrary to the name of the process, 3.4 defective parts per million is only 4.5 standard deviations away from the mean.
To combat the defects referenced in the Six Sigma goal, companies have adopted methodologies to make a linear map of the process. Two common methodologies are DMAIC (Define, Measure, Analyze, Improve, Control) and DMEDI (Define, Measure, Explore, Develop, Implement). The website www.iSixSigma.com defines DMAIC as “a data-driven quality strategy for improving processes, and is an integral part of the company’s 6 Sigma Quality Initiative.” DMEDI is defined as “a creative approach to designing new robust processes, products and services.” Thus the difference between DMAIC and DMEDI is that DMAIC examines processes already in place, and DMEDI helps put a new process in place.
A Six Sigma project is designed to improve a process. Each step of the process that needs improving is mapped to analyze where problems exist. The problems are analyzed with many different tools, such as Pareto diagrams, tree diagrams, root cause analysis, and process mapping. Then a Six Sigma team takes on the improvement project.
Many companies have defined the mastery of Six Sigma with the terminology of the belt system of martial arts and use Green Belts, Black Belts, and Master Black Belts to undertake and lead projects. Black Belts generally drive and run projects with the help of Green Belts. Green Belts assist the Black Belts with projects but aren’t working full-time on a project, whereas Black Belts are fully dedicated to process improvements and are responsible for leading the team of Green Belts in completing the projects. Master Black Belts are teachers of the process and lend a hand to Black Belts as coaches.
Caterpillar embraced this methodology in 2001 when then CEO Glen Barton challenged the company to change. To introduce his ideas, he had three karate Black Belts put on a dramatic show of power by breaking pieces of wood that represented quality, cutting costs, and a goal of attaining $30 billion in revenue. Barton realized that he needed a tool that would allow the company to analyze where changes were needed, to help make the changes, and to help the company grow, so he chose 6 Sigma. Caterpillar had a long road in front of it, but the initial rollout of 6 Sigma used more than 300,000 hours of training in its first year. Dan Campion, Caterpillar Master Black Belt, points out that when Allied Signal sent its people through Black Belt training, the average number of years of company experience was five to seven. At Caterpillar, the average number of years of company experience was more than 20.

Who Is Caterpillar Today?
Caterpillar, or Cat, is the world’s largest manufacturer of construction and mining equipment (most consumers would recognize the huge yellow equipment), diesel and natural gas engines, and industrial gas turbines. It also delivers many related services, including financial, logistics, and remanufacturing.
Caterpillar reaches every continent with its products and services and, as of 2008, employs approximately 113,000 people. Caterpillar typically doesn’t sell to the end customer but uses a global dealer distribution network. As of 2008, 180 dealerships span North America, Europe, Africa, the Middle East, Asia, and Latin America. These dealerships, which have more than 131,000 employees, act as the contact from the end customers to Cat.
The company has had great financial success as well. In 2006, Caterpillar recognized $41.5 billion in total sales and revenues, easily exceeding its 2001 goal, and this led to $3.5 billion in profit from a highly capital-driven industry. The company spent $1.6 billion in plant, property, and equipment as capital expenditures in 2006. Cat has an aggressive growth strategy that requires high levels of funding. For example, Caterpillar spent $1.4 billion in research and development in 2006. Caterpillar is also on the list of Fortune 100 companies. According to the 2009 Fortune 100 list, Caterpillar is first in its class, is No. 44 overall, has $51.3 billion in revenue, and has almost $3.6 billion in profit.

6 Sigma at Caterpillar
Caterpillar CEO Glen Barton started the 6 Sigma culture change in 2001 when he challenged every officer for his or her personal commitment to the program. And he got it. But many in the company became worried when Barton announced his retirement in 2004 and that the helm would be passed on to Jim Owens. In Owens’s first speech, however, it became obvious that he believed in the program that Barton had started. His speech was short, but his commitment was apparent. The Black Belts, Master Black Belts, and anyone else associated with 6 Sigma projects were relieved as they realized that the methodology and their roles in the company would continue.
Many individuals throughout Caterpillar participate in 6 Sigma projects each year, from the factory workers to the group presidents who support the strategies. According to the company, there are approximately 2,000 active Black Belts at Cat. Each employee knows and understands that major initiatives and changes will take place using the 6 Sigma strategy. If a problem exists, 6 Sigma is the tool that will help solve it. On a side note, employees even take the lessons they learn from work to other organizations in which they volunteer their time.
Caterpillar has introduced 850 suppliers worldwide to 6 Sigma, which has created more than 1,000 supplier Black Belts to help run the projects.











The 6 Sigma culture has permeated Caterpillar in all aspects of the business. Craig Brabec, the current Global Finance and Strategic Support 6 Sigma Division Champion, came from a consulting business that helped companies go through change. He noticed something different about 6 Sigma at Cat: 6 Sigma didn’t exist only in the manufacturing or the engineering side of the business—it also entered the financial world and the human resources side. When the company faced the challenge of the general population of its workforce retiring, it turned to 6 Sigma, using a 6 Sigma team to identify whether its benefits package was competitive with ones at other top companies.
For example, Cat matches up to 6% of an employee’s base salary in a 401(k) program from the day the employee begins, and its compensation plan is rated in the top 10% of plans in the S&P 500. Caterpillar recognized that its greatest asset was its people and that it would have to competitively replace the knowledge base that was going to be leaving the company.
In 1990, Caterpillar reorganized to a business unit structure, which sometimes makes the transfer of knowledge between business units more difficult. But 6 Sigma provided an effective change mechanism and a means of integrating the knowledge learned through 6 Sigma projects across the various business units.
In addition to its own use of 6 Sigma, the company has taught its suppliers and dealers about the benefits of using the technique to refine the entire sales model. Caterpillar has introduced 850 suppliers worldwide to 6 Sigma, which has created more than 1,000 supplier Black Belts to help run the projects. One supplier that said it was interested in the Caterpillar 6 Sigma methodology allowed Cat to consult and transform the business. When implementing 6 Sigma, Caterpillar used facts and data to show the results the supplier could expect, so it didn’t take long for the supplier to totally buy in to the methodology.
Dealers have also taken on the 6 Sigma commitment. More than 165 dealerships have produced more than 1,000 Black Belts to help with projects. Dealers find it amazing that they can share their projects with one another on a Caterpillar website that depicts best practices among the dealers. Even though each dealership is run as a separate business, 6 Sigma has helped give all of them a common feel across the world. Not only are dealerships learning about projects that need to be done in their business, but they’re following the steps of the process and learning which projects to do first. Just as Caterpillar embraced the methodology, dealers have also accepted the idea of making 6 Sigma a top-down methodology that pushes the training and concept down to the workers at the lowest level.

Attaining Strategic Goals
When Glen Barton introduced 6 Sigma to Caterpillar, he envisioned using it to help the company achieve the $30 billion mark in revenue by 2006. Instead, it achieved this goal in 2004—two years ahead of plan. Current Chairman and CEO Jim Owens continues to execute strategy using the 6 Sigma methodology. New strategic goals include People; Performance Product & Process; and Profitable Growth. Metrics have been developed for each of the strategic goals for the years 2010, 2015, and 2020. For simplicity, the following metrics will be used in Caterpillar’s 2010 strategic goals: People’s metrics include a highly engaged workforce and achieving world-class safety. Performance Product & Process’s metrics include being No. 1 in quality, market leadership, and market-leading availability. Finally, Profitable Growth’s metrics include $50 billion in revenue and earnings per share growth in the top half of the S&P 500 companies.
Over the last eight years, Caterpillar has demonstrated the usefulness of 6 Sigma in achieving its strategic goals. This was accomplished by fully integrating the methodology and its principles into all aspects of the business, including suppliers and dealers. It also allowed the integration of knowledge from Black Belt projects across business units. Further, Caterpillar believes that, by using 6 Sigma to drive change, its new goals are obtainable.
One example that exemplifies Caterpillar’s continuing integration of 6 Sigma into all aspects of the business is a project that will improve threaded joint design in the assembly process. This project focuses on continuous improvement in Caterpillar’s quality culture and provides an opportunity to leverage best practices and replicate solutions across the enterprise.
The company is also working on a 6 Sigma project that focuses on ergonomic improvement. This project is helping Caterpillar put processes in place that allow a proactive and, ultimately, preventive approach to ergonomic injuries—providing a better work environment for employees.
As you can see, Caterpillar is continuing to embrace the 6 Sigma methodology, not only in manufacturing and engineering, but across the organization. This way of working and thinking continues to be successful in driving the company’s strategy for change.

John W. Gillett, CPA, Ph.D., is professor of accounting and chair of the Department of Accounting at Bradley University in Peoria, Ill. He also is a member of IMA’s Central Illinois Chapter. You can reach John at (309) 677-2290 or jwg@bradley.edu.
Ross L. Fink, Ph.D., is professor of operations management in the Department of Business Management and Administration at Bradley University. You can reach him at (309) 677-2271 or rf@bradley.edu.

Nick Bevington is a staff accountant at Caterpillar Inc. in Griffin, Ga.



Reading 17-10: The Pervasive Success of 6 Sigma at Caterpillar: Accounting and Finance Efforts Are a Good Example
by Keith T. Jones and Clement C. Chen


Organizations from banks to manufacturers have used Six Sigma to improve their operations. Conceived as a tool to improve product quality to certain standards, it has been used by many companies to transform their operations in other areas, too, such as accounting and finance. For example, companies have used Six Sigma to reduce cycle time and improve reporting processes (see “Near Zero-Defect Accounting with Six Sigma” by Peter Brewer and Nancy Bagranoff in The Journal of Corporate Accounting and Finance, January-February 2004, and “Using Six Sigma to Improve the Finance Function” by Peter Brewer and Jan Eighme in the May 2005 issue of Strategic Finance). Yet this management tool has met with varying levels of success as companies have tried to apply it to areas outside production. A recent series of articles in Business Week warned that some companies that had achieved initial success with Six Sigma encountered roadblocks because of a tradeoff between efficiency and creativity. Some people even suggest that Six Sigma has run its course.
Caterpillar’s experience with 6 Sigma (Caterpillar refers to Six Sigma as 6 Sigma) has been highly positive, despite traditional challenges inherent in any large top-down management initiative. We met with company representatives to learn how they achieved and have sustained a high level of success. While an article in Six Sigma magazine discussed Caterpillar’s overall success, the focus here is on how they applied it successfully in the finance and accounting functions. A specific example will illustrate briefly how this company-wide process has been applied successfully in the accounting and finance arena.

A Cultural Transformation
Caterpillar implemented 6 Sigma on a global level from day one, beginning in January 2001. The company never intended to try it in production, see how it worked, and then try it somewhere else. From their perspective, anywhere there was an outcome, there was a process. If there was a process, there was variation in performance. If there was variation in performance, the process was subject to 6 Sigma. No area of the company was excluded, from production to revenue recognition to client services.
The company rolled out the program in “waves,” and, by the end of 2001, had 700 Black Belts. Today there are roughly 2,000. Black Belts at Caterpillar are trained by Master Black Belts and receive a minimum of 160 hours of training while also working on their first project. The company develops its future leaders through the Black Belt program, administering a tight screening process to select employees for the Black Belt role. For example, they are looking for employees who are recognized to have strong project management skills. Within Global Finance, approximately one in three leaders has held a full-time 6 Sigma position.
Caterpillar used a “transformational” deployment strategy in implementing 6 Sigma as opposed to a functional or targeted strategy. The latter two focus on specific processes or individuals and, although they require less initial investment, make it difficult to integrate 6 Sigma into other parts of the company, largely because there’s no common language and company-wide commitment.
In Caterpillar’s case, company leadership was committed up front and made it clear that 6 Sigma was here to stay. Everyone—every single employee—was trained in the basic concepts of 6 Sigma and equipped with common terminology. In fact, trainees were asked to formulate an “elevator speech” in which they would be able to describe in two minutes what 6 Sigma was about at Caterpillar. The training was the same for accounting Black Belts as for the production people in Beijing. The intent—and the ultimate result—was that 6 Sigma would permeate every corner of the company from day one. Every area—from research and development to production, marketing, finance, and accounting—has provided major inputs into implementation and used 6 Sigma to review and change internal processes. In fact, Caterpillar also rolled it out across their supply chain, bringing nearly all dealers and many suppliers on board.

Rigor and Reality
From the beginning, Caterpillar appointed a “metrics manager” who was responsible for establishing criteria to ensure that the benefits of every project were “real.” Calculating real, credible benefits is critical to a project’s success, and tracking the benefits requires great rigor and attention to detail, according to the company’s representatives who have managed 6 Sigma metrics. Rigorous standards are set for measurement of projected and actual benefits that are applied across the board, regardless of the process under review. This precision helps remove emotion and cynicism by providing real data. Policies are very specific about what counts and what doesn’t, but the company is still careful to ensure that this need for exactitude doesn’t stifle creativity and impede progress. The full intent behind the metrics is to drive desired behaviors and lead employees into making fact-based decisions.
The company stresses a budgetary, zero-based approach, focusing on relevant, incremental benefits. It first establishes a benchmark of what the outcome would be if 6 Sigma weren’t implemented. Then, once the project is complete, the company compares the cost benefits because of 6 Sigma methodology. There are three levels of benefits that must be quantifiable and subject to an independent review, and each level is designed to drive particular types of results. Level-1 benefits must indicate a clear, causal relationship between the project outcomes and the bottom line. Level 2 benefits involve redeploying resources made available from process improvements to other value-added positions, avoiding the need for additional headcount. Level 3 benefits are more varied and generally involve cost avoidance or longer-term value creation that requires upfront investment. For instance, there may be an engineering change that produces a quality improvement and results in increased future sales. All levels of benefits are critical. While Level 3 includes a focus on long-term benefits, Level-1 and 2 benefits are intended to drive behaviors toward short-term benefits.
During earlier stages of implementation, rewards were tied to Level 1 and 2 benefits achieved during the first year of a project, with Level 3 benefits incorporated in the second year. Employees initially viewed the Black Belt role as a risky career move, but then they saw that top management supported them and recognized their success with noticeable financial rewards. Yet if the Black Belts and 6 Sigma teams didn’t deliver the results, management didn’t deliver the rewards, so accountability for the results was clearly established. Such linking of specific rewards to 6 Sigma success was important in driving the global cultural change.

An Example: Transparency in Financial Reporting
Following a reorganization in the early 1990s, there were three separate, distinct financial views of the entire organization: SEC/legal entity, business units accountable (internal management reporting ledgers), and enterprise product profitability. In the early 2000s, burdensome accounting headaches, coupled with changes in the regulatory landscape, motivated a move toward greater transparency in reporting. The company had accountants involved in the three different views of the organization, with approximately 75% working on legal entity reporting or business accountable reporting (legal reporting to the Securities & Exchange Commission (SEC)) and only 25% on insightful analysis. There were multiple business accountable ledgers and software packages, contributing thousands of reconciling journal entries made on a monthly basis just for internal management purposes. Extra hours worked during closing cycles sometimes approached 60%. In short, far too much time was being spent on generating reports and not enough time on generating insights from the numbers, not to mention the effect on the morale of the finance and accounting staff. Importantly, business decisions could be less than optimal as a result.
The goal was to implement an integrated, transparent financial reporting system to allow a clearer path to value creation. An analysis of stakeholders’ views determined that it was still important to keep the separate views of the company—reporting and analyzing results by principal lines of business and by geographical region—but the numbers must be easily reconcilable to the external view. The intent was to simultaneously create a substantial shift from “adding up” to “adding value.” A dedicated team was responsible for following the established methodology based on the 6 Sigma recipe of the “Three C’s,” that is, clarity, consistency, and commitment (see Table 1). Every business unit had a Black Belt assigned to it to apply the rigor of 6 Sigma and to improve leverage and communications across Caterpillar. A small core team in the company’s Peoria, Ill., headquarters were “subject matter experts” on such things as cost of sales. This team worked with the business unit Black Belts to create and implement changes in methodology and communicate the necessary changes and training plans.
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What were the results? The company began the massive project in early 2003 and started to understand the impacts by August of that year and aligned and tested the financial reporting systems. Caterpillar went from thousands of reconciling differences to none almost immediately. Their cascaded financial reporting system now links SEC reporting directly with results for product lines, eliminating the need for reconciling journal entries. The benefits were twofold. First, complexity and risk in the numbers were removed, and managers were able to use one set of numbers, with multiple views, to manage the company. Second, significant effort was redeployed from reconciling to analysis. This redeployment saved the company from having to hire additional support people during a period of tremendous growth. Table 2 shows a partial list of the benefits to Caterpillar.
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The Follow-Through
There are challenges not only in the implementation of any major management initiative but in sustaining the emphasis once it has been established. One danger with any major process change such as 6 Sigma is that it will lose steam with a change in management. Caterpillar is significantly into its second chairman since implementing 6 Sigma and has experienced no such loss in momentum. When current CEO Jim Owens took over, he continued the emphasis on using 6 Sigma methodologies to capitalize on the talents of the people, firmly expressing a belief that the rigors of this methodology will continue to combine very powerfully with the talents of the people to tackle all business problems.
A significant issue lies in how to avoid an initiative becoming a project of some time horizon, such as five years, regardless of the initial high level of success and apart from concerns about CEO changes. As one company representative aptly characterized the challenge, “How do we change from building the house to living in it?”
Caterpillar continues to carry out projects in the same way as before—and with the same rigor—following up and holding the process owner responsible for the results. The company intentionally puts its best people on the most important projects. Black Belt experience is an important factor in determining promotability, and Master Black Belt graduations are characterized by large ceremonies that afford the honorees the opportunity to interact with the CEO and other high-ranking company individuals.
In the early stages of implementation, tying rewards to 6 Sigma results was important. Those who participated early received rewards tied to benefits. Such links to financial incentives are important in driving behavior, and the incentives should be more than “tokens.” Significant incentives will signal that management believes in 6 Sigma and that others should get on board or be left behind. After 6 Sigma was well established, the direct rewards tied to specific results gave way to salary increases that naturally result when individuals are promoted to increasing levels of responsibility, again largely because of their participation and success within the 6 Sigma culture.
At the core, Caterpillar employees at all levels view 6 Sigma as the way they work to solve problems and make decisions that involve rigor and discipline, with a goal of process excellence. From a management perspective, it’s a way of implementing strategy more effectively and efficiently. It is data driven and structured, which minimizes the effects of cynicism that could have derailed early efforts to implement the initiatives. The company doesn’t have multiple management philosophies and tools; all projects are 6 Sigma projects. Employees understand the terminology and why they are doing it. Rather than turning into a “flavor of the month,” as top-down initiatives often do, 6 Sigma is ingrained into the company’s culture to the point that many can’t imagine Caterpillar without it. 
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Reading 17-11: Exploring the Role of Standard Costing in Lean Manufacturing Enterprises: A Structuration Theory Approach
by Manjunath H. S. Rao and Andrew Bargerstock


Although manufacturing organizations worldwide are moving rapidly to adopt lean management systems, field reports suggest that many lean manufacturers continue to use traditional standard cost accounting control systems, despite the argument by lean accounting experts that they hinder lean implementation.1 No empirical research study has examined field practices to determine if lean accounting theory matches field practices. In this article, we present a research protocol for determining how mature lean manufacturers’ use of standard costing compares to lean accounting theory. In addition, we offer perspectives to determine why mature lean manufacturers may continue to use standard costing and variance analysis.
In our study, we use a model from social systems thinking—Anthony Giddens’ structuration theory (GST)—to guide the determination of nine relevant variables. We anticipate that this research protocol will lead to a better understanding of the reasons lean manufacturers retain standard costing and variance analysis and of the facilitating factors that allow some companies to discard standard costing as a control system for operations.

STANDARD COSTING VERSUS LEAN ACCOUNTING
Standard costing was developed to suit the needs of mass manufacturing. The mass manufacturing environment, which is characterized by high fixed-investment costs in the plant and machinery, involves production of large volumes of uniform output. To reap the economies of scale, high fixed-investment costs are spread (averaged) over volumes of units produced. Standard costing is a convenient way of costing outputs in mass manufacturing environments. Standard costs, which are predetermined unit costs, estimate the costs of the output, which then are compared with actual costs incurred to determine variances that are useful for exercising managerial control. Such controls, however, take place at aggregated levels and often weeks after actual operations, thus obscuring the cause-and-effect connections. For instance, variance reports that provide information at aggregated levels do not provide adequate information to exercise operational controls in a lean environment.
In a lean environment, operational and process controls replace managerial and financial controls at aggregated levels. Also, visual operational controls replace periodic financial controls at aggregated levels. The objective of lean is to prevent deviations from occurring in the first place and not correcting deviations that have already occurred.
Standard costing systems also create a detailed system of accounting for recording each and every transaction to trace the flow of processes through different stages of production. In a single-product environment, standard costing will be easy to maintain and can produce meaningful reports for control. In a multiproduct, lean manufacturing environment, where each process can produce a variety of products, maintaining detailed product accounts is both wasteful and cumbersome.2 The use of standard costing in such an environment may produce volumes of variance reports that may not only be difficult to analyze but may also not provide any meaningful information to exercise control.
Further, accounting for fixed overhead costs becomes more complicated in a lean environment. Fixed costs in a lean manufacturing environment cannot be averaged over the outputs produced because of lack of uniformity in the output in the multiproduct environment. In such manufacturing systems, it becomes necessary to trace the input costs to value streams rather than a single unit of output. A value stream consists of a group or family of related products or services that employ the same process steps.3 According to lean accounting, the profitability reporting system should be organized around value streams.
The lean manufacturing environment is characterized by manufacturing in work cells involving multi-skilled workers and flexible manufacturing systems.4 Lean manufacturers often find visual controls and work-cell metrics superior for controlling operations. Consequently, according to lean accounting theory, it is surprising to find standard costing in mature lean manufacturers. The unique features of a lean manufacturing environment have led experts to develop lean accounting that provides various techniques and metrics to measure performance at subtler (and more powerful) levels of operations.5 Such measurements are superior to standard costing and variance analysis in several ways because they:

· Are developed by each work-cell team to support value-stream metrics,
· Provide more detailed information for controlling workflow processes,
· Are generated on a more real-time basis (hourly or daily) instead of weeks or months after a production run, and, therefore,
· Provide actionable information for correcting problems quickly rather than guessing retrospectively at what happened and trying to make adjustments.

Brian Maskell and Bruce Baggaley have indicated a three-stage path to lean transformation that should be accompanied by corresponding changes in accounting whereby the organization moves away from traditional costing to lean accounting.6 They also say that, ideally, in stage two of lean transformation, companies must move away from traditional standard cost accounting and variance analysis.

Paradigm Shift
The shift in emphasis from traditional standard costing to lean accounting in lean enterprises can be considered a shift in focus from a cost-based approach to a value-based approach to management accounting. For example, IMA® (Institute of Management Accountants) published a Statement on Management Accounting (SMA), Accounting for the Lean Enterprise: Major Changes to the Accounting Paradigm, which describes the paradigm shifts necessary for accounting in lean enterprises.7 It describes five major changes in accounting for lean enterprises:
· Preparation of value-stream income statements to control costs, promote lean behavior, and monitor performances;
·  New decision-making methods without using standard costing as base;
· A product-family view of product costs;
· Budget and financial planning based on a box score format and value-stream statements; and
· Transaction elimination and reduction in collection and recording of data in favor of simple visual management methods.

Thomas Kuhn coined the term “paradigm” in 1962 to denote the models or broad concepts within which theories are built in any field.8 He studied the history of scientific developments and in Structure of Scientific Revolutions described how scientific changes occur through periodic upheavals. According to Kuhn, scientific progress occurs not through a steady process of evolution or linear accumulation of facts but through revolutionary periods involving shifts in paradigms. During these times, there is a struggle between competing paradigms to dominate the field. When new, contradictory evidence appears against existing paradigms, the proponents of the existing paradigms in the field discount the new discoveries and defend the existing paradigms. The proponents of new knowledge, however, develop new paradigms outside old paradigms and struggle to gain acceptance. The new paradigm eventually replaces the old paradigm as a new generation grows up with it and the opponents die or convert to a new paradigm.
Today the management accounting field is characterized by paradigm shifts. This shift began with the publication of Relevance Lost in 1987 by H. Thomas Johnson and Robert S. Kaplan, which highlighted the serious shortcomings of traditional cost accounting methods in meeting the needs of current manufacturing systems.9 But while standard costing has been criticized as not relevant in current manufacturing environments, it is still used most widely in manufacturing companies throughout the world, according to empirical findings.10 Even Japanese manufacturing companies continue to use standard costing for different purposes, despite its apparent weaknesses.11 A field study of integrated cost management systems by Robin Cooper and Regine Slagmulder in 2006 found that standard costing continued to play an important role to achieve cost containment in a network organization that also used lean accounting techniques such as kaizen costing and target costing for product costing.12 
In 2003, IMA and Ernst & Young conducted a joint survey to assess the current state of management accounting. Among other findings, this survey indicated that, despite introducing new tools, companies still frequently used traditional management accounting tools.
In fact, traditional costing techniques such as full-absorption costing and overhead allocations were popular with more than 70% of the respondents.13
Why do lean enterprises continue to use standard costing? The question reflects the debate that is going on in the broader field of management accounting where alternative cost accounting techniques are struggling to gain acceptance as a replacement for traditional cost accounting methods. But traditional cost accounting methods, such as standard costing, continue to find relevance in actual practice.

THEORETICAL FRAMEWORK
In 1984, Anthony Giddens proposed the theory of structuration to provide theoretical constructs with which to analyze social systems.14 This theory not only explains the nature of social institutions, but it provides a means to understand the conditions for their transformation. Management accounting systems increasingly are being considered social systems.15 In 1991, Norman Macintosh and Robert Scapens used structuration theory to describe the nature of management accounting systems, explaining how it can provide a holistic perspective with which to examine management accounting and control systems and how they can bring about transformational changes in organizations.16 In our study, we use structuration theory as a sensitizing device to analyze and understand factors that may impact management accounting systems in lean manufacturing plants. We apply the concepts from managerial accounting to the constructs of structuration theory to make propositions about the probable reasons lean manufacturing plants retain standard costing.

Constructs
Figure 1 gives the framework of the structuration theory. The theory provides for three levels of constructs: core concepts of structuration, dimensions of structuration, and elements of structuration. It shows the constructs of structuration theory, their interactions, and the variables that operationalize the constructs for this research.

Core Concepts
Giddens provides three core concepts: systems, structures, and structuration.17 At the heart of structuration theory lies the concept of system. We can describe a system as practices or activities that are regularly produced or reproduced by collective social actors. Giddens describes systems as reproduced relations that are organized as regular social practices between people.18 When we consider “systems” as regularly produced or reproduced practices, we can describe management accounting as a system in which management accountants regularly organize, produce, and reproduce management accounting practices like standard costing.
Structures are the rules that govern the regularly reproduced practices in social systems and the resources that are organized through such practices. Thus Giddens describes structures as “rules” and “resources” that are organized as properties of social systems. Macintosh and Scapens describe structures as the codes, templates, blueprints, rules, or formulas that shape and program social behavior.19 In the context of this study, we consider practices like standard costing as structures of management accounting systems that provide rules, templates, and formulas governing management accounting systems.
Structuration also is the process whereby social actors use structures to maintain or change systems.20 An understanding of the process shows how accounting control systems are maintained or changed to facilitate resource management. In the context of this research, management accountants are the social actors who support lean management objectives by maintaining or changing management accounting practices.

Dimensions of Structuration
Management accountants as social actors are involved in structuration through three dimensions of interactions in social systems. First, they exercise power over system resources (e.g., inventories). Second, they communicate and exchange meaning with other social actors (e.g., through management reports). Third, they perform social activities within accepted norms of behavior (e.g., supporting managerial controls). Giddens calls these three dimensions domination, signification, and legitimation.21 For our study, it is necessary to understand these three concepts of structuration in the context of standard costing practices in lean manufacturing enterprises.
In 1988, Kaplan analyzed the reasons for using costing systems and posited that there are different reasons why costing systems can exist in an organization. Further, he asserted that a single costing system cannot meet all the objectives of management accounting in any organization. He suggested that management accounting systems should be designed to meet three distinct objectives: inventory valuation, product costing, and control.22 Our research uses three distinct objectives of standard cost accounting practices to represent the three structural dimensions of management accounting systems in lean manufacturing plants. These objectives are inventory valuation (domination), reporting (signification), and control (legitimation).

Inventory Valuation (Domination)
In a social system, domination refers to how social actors exercise power over resources to apply their transformative capabilities.23 In manufacturing companies, management accountants assist decision makers by tracking how resources and related costs accumulate through the production process leading to inventory valuation. Such asset valuation is critical for a variety of subsequent decisions about product pricing and possible changes to production methodologies. For our study, the nature of inventory valuation in lean manufacturing plants represents the domination dimension of the structuration theory.

Reporting (Signification)
Signification refers to the way social actors make sense of the social world and exchange and communicate meaning of their understanding of the social world with other social actors.24 In our study, signification is represented by reporting practices in lean manufacturing plants. Reports are the devices through which management accountants communicate their understanding and interpretations of the economic impact of operations in lean manufacturing plants.

Managerial Control (Legitimation)
Legitimation denotes accepted value standards for social behavior.25 Our study considers the nature of managerial control as a legitimation dimension of management accounting systems in lean manufacturing plants. Controls aim at ensuring that operations are carried on for legitimate purposes in an organization and provide sanctions only for activities that are carried on in accordance with predetermined standards or plans.

Elements of Structuration
The three concepts of structuration—structures, systems, and structuration—interact with the three dimensions of domination, signification, and legitimation. This interaction results in a 3 × 3 matrix that provides nine elements of structuration (see Figure 1). 
Table 1 shows the nine elements in terms of operational variables in the context of management accounting practices in lean manufacturing plants and indicates the proposed impact of these variables on the decision to retain or discard standard costing in lean manufacturing plants.

Elements Impacting Inventory Valuation (Domination)

Days of Inventory on Hand (Domination Structures) Domination structures refer to resources over which agents use their power.26 In connection with inventory valuation, we are concerned with one important resource in manufacturing plants—inventory. The volume of inventory on hand has an impact on the nature of inventory valuation. Low levels of inventory can be valued at actual cost, but high levels of inventory require the use of estimated costs or standard costs. In a lean plant, a high volume of inventory may be necessary to balance workflow through bottleneck constraints that have not yet been streamlined. In addition, external linkages to suppliers and customers may not be developed sufficiently to minimize inventory. The volume of inventory in a plant can be measured in terms of days of inventory on hand. With this understanding, we state our first research proposition. 

Proposition 1. In lean manufacturing organizations with a high level of inventory as indicated by the number of days of inventory on hand, the probability of retention of standard costing will be high.

Monument Machines (Facility) According to structuration theory, the agent uses “facilities” to harness resources through their transformative capabilities. In lean manufacturing plants, the machinery can be considered a “facility” through which agents exercise transformative capabilities over inventory (resources). The existence of monument machines may create problems for lean transformation. Monument machines typically are large, expensive pieces of equipment with large batches, long lead times, and a slow changeover and that serve more than one value stream. They act as bottlenecks, and, in the short run, the solution would be to work around such machines. Because monument machines have a tendency to produce large batches, they may create a huge buffer stock of inventory in the downstream value streams, which may require the use of standard costing to monitor and control production made in large batches.27 Thus we create the second proposition.

Proposition 2. In lean manufacturing plants with monument machines, the probability of retaining standard costing for inventory valuation will be high.

Just-in-Time Production (Power) In structuration theory, power represents the capability of agents to bring about transformative changes.28 In connection with inventory valuation, the agents use their power over inventories by applying appropriate operational strategies. Lean enterprises follow the strategy of Just-in-Time (JIT) production. To keep a very low level of inventory, lean managers adopt operational tactics such as kanban (visual control) and create upward and downward linkages on the supply chain. The valuation of low levels of inventory can be done on actual cost. On the other hand, in mass manufacturing the operational strategy is to produce in anticipation of demand to accumulate inventory for the future. High levels of accumulated inventory require standard (estimated) costs to value inventories. With this understanding, we create the third proposition.

Proposition 3. In lean manufacturing plants where the extent of JIT strategy is high, the probability of retaining standard costing for inventory valuation will be low.

ELEMENTS IMPACTING REPORTING
(SIGNIFICATION)

General Ledger Chart of Accounts (Signification Structures) In structuration theory, signification structures are described as codes or modes of coding to communicate meaning. Accounting constitutes signification structures within organizations because accounting is the language of business and finance with its terminology and symbols that create and communicate meaning concerning resources and their use. As with any other language, accountants use their own vocabulary and signification structures to record, report, and interpret the financial implications of operations.
The general ledger is the heart of accounting systems. The scheme of the general ledger, which is laid out in the chart of accounts (COA), provides a structure for recording and reporting financial impacts of transactions. We can consider the chart of accounts as codes for accounting language and tools for cost accumulation. In the standard cost accounting environment, accountants create virtual factories in their books to track each and every transaction for the purpose of product costing and reporting, and periodically they reconcile the cost accounting records with the general ledger figures.29 Maskell and Baggaley suggest that lean enterprises should move away from the traditional functional chart of accounts and use a simplified COA to trace transactions directly to value streams.30 They say that lean enterprises must simplify the chart of accounts, streamline their general ledger accounts to clearly capture the benefits of lean, and prepare value-stream income statements. Ideally, the changed chart of accounts and accounting entries should reflect the value-based approach of lean strategy against the cost-based approach of mass manufacturing. Appendix 1 shows new accounts and journal entries that a lean manufacturing plant may use to reflect the value-stream approach of lean accounting as opposed to the cost-based approach of standard costing. Thus we create the fourth proposition.

Proposition 4. In lean manufacturing plants where the general ledger chart of accounts has been modified to support the lean strategy, the probability of retaining standard cost accounting for reporting purposes will be low.

Attitude Toward GAAP (Interpretative Schemes) In structuration theory, “interpretative schemes” represent standardized elements of stocks of knowledge applied by actors in production of meaning.31 Interpretative schemes are at the core of mutual knowledge that actors use to understand interactions. Agents (actors) apply interpretative schemes to signification codes to arrive at a common understanding in activity. In connection with accounting, we consider the general principles that accountants use to prepare accounting reports as interpretative schemes. The application of uniform accounting principles prescribed by U.S. Generally Accepted Accounting Principles (GAAP) is mandatory in financial accounting and reporting, but the use of GAAP is not necessary for internal management reporting.
Still, several lean accounting experts indicate that some management accountants act under a belief that standard costing is a GAAP requirement.32 This clearly indicates a situation of applying wrong interpretative schemes, which results in wrong communication in reporting. Thus we state our fifth proposition.

Proposition 5. In lean manufacturing plants where the management accountants believe that the use of standard costing techniques is a requirement under GAAP, the probability of retaining standard costing for reporting purposes will be high.

Communication (Reporting) According to the structuration theory, regular reproduction of structural properties takes place across time and space through communication.33 Applying this to a lean manufacturing context, we can say that lean manufacturing strategies can be sustained only when the structural properties of a lean environment are reproduced regularly within organizations. This is possible only through sustained communication of shared meanings on lean practices across time and organizational domains.
Instead of standard costing and variance analysis, Maskell and Baggaley recommend the use of special reports called “box scores” in lean enterprises to report on performance measurement based on key critical success factors, such as value, flow and pull, empowered people, perfection, and value stream, that are linked to strategic objectives. Also, they recommend preparation of a periodic value-stream income statement to facilitate managerial control.34 In theory, variance analysis reports have little meaning in lean environments. The continued use of standard costing and variance analysis may contribute to continuing the use of existing structures and hinder the progress on the lean path. Anecdotal evidence suggests that companies may even stop pursuing lean strategies because of the failure of traditional standard costing to capture the financial benefits of lean. Thus Proposition 6 expresses the connections between the type of management reports generated and the need for standard costing.

Proposition 6. In lean manufacturing plants where the management accountants prepare specialized reports to capture the financial impact of lean, the probability of retaining standard costing for reporting purposes will be low.

ELEMENTS IMPACTING MANAGERIAL
CONTROL (LEGITIMATION)

Responsibility Centers (Legitimation Structures) Legitimation structures refer to accepted value standards of behavior in a social system and appeal to the sense of what is right and what is wrong in social actors. The concept of legitimation is different in a lean manufacturing environment and in a mass manufacturing environment. In lean enterprises, customer value creation is considered the legitimate objective of effective operations; in mass manufacturing organizations, the emphasis is on low-cost production. This shift toward value creation has an important bearing on the nature of organizational structure. For the purpose of fixing accountability and exercising control, organizations are divided into various types of responsibility centers, such as cost centers, profit centers, and investment centers.
In traditional mass manufacturing companies, cost control forms the basis for managerial control, so the responsibility centers are classified as cost centers. Standard costing systems accumulate cost data on the basis of cost centers and provide variance reports at the cost-center level to enable managerial control. Lean accounting theory, however, suggests that in lean enterprises the concept of cost centers should be replaced by the concept of value streams. The continued use of the concept of cost centers in lean manufacturing enterprises may be a reason for continued use of standard costing there. Our seventh proposition addresses responsibility centers.

Proposition 7. In lean manufacturing plants where the organizational responsibility centers are classified as cost centers, the probability of using standard costing for control purposes is high.

Enterprise Resource Planning (ERP)
Systems (Norms) Norms are rules of behavior that reflect or embody values, either prescribing a given type of behavior or forbidding it.35 In the context of management accounting systems, we can describe norms as procedural routines through which management exercises control. In our study, we examine the nature of ERP systems in lean manufacturing enterprises.
ERP systems act as normative structures in organizations by embedding norms of actions. They automate accounting process flows, such as matching invoices, order management cycle, ledger management, automated accounting, scheduled reporting, and the like, thereby redefining rights and obligations of organizational actors (accountants).36 Organizations that have invested heavily in legacy ERP systems may continue to use standard costing if such systems support only standard costing or if such systems accumulate costs only on the basis of cost centers. Further, it can be expensive to modify existing ERP systems because of cascading impacts of ERP changes. Thus we create the eighth proposition.

Proposition 8. In lean manufacturing plants where the ERP systems have not been modified to suit lean initiatives, the probability of using standard costing for control purposes will be high.

Top-Management Support (Sanction) Giddens describes sanctions as a mode of reward or punishment that reinforces expected forms of behavior.37 In an organization, top management provides sanctions to encourage or discourage certain norms through inducement or coercion. Top management must understand and lead the way toward changing management accounting systems. As long as it thinks the traditional practices are still relevant, then traditional practices will be retained. When top management understands and supports the importance of lean accounting initiatives, standard costing will tend to be eliminated. Thus, the ninth proposition addresses top management’s role.

Proposition 9. In lean manufacturing plants where there is little support from top management for lean accounting initiatives, the probability of retaining standard costing will be high.

SUGGESTED RESEARCH METHODOLOGY
Despite the many lean accounting articles and books that say that standard costing and variance analysis (SCVA) will be eliminated in mature lean manufacturing companies, field reports suggest that many companies are retaining SCVA. No empirical research study has quantified the state of the practice with respect to this issue. A researcher who pursues this issue empirically is faced with the challenge of developing a testable proposition.
The key question becomes “What is the threshold for knocking down a testable hypothesis?” In the absence of any research on this topic, we suggest the following proposition: The majority of mature lean manufacturers will eliminate use of SCVA. In this proposition, it will be important to determine the criteria for “mature” lean. There are a variety of standardized survey instruments available with which to ascertain the degree of lean and the maturity of lean practices.38 Because field reports suggest that some mature lean manufacturers are retaining SCVA, we should not anticipate 100% compliance with this theoretical expectation. A test of proportions can be used as the statistical method for evaluating survey results. Beyond our basic proposition to evaluate the state of current practice, the accounting profession could benefit by understanding how accountants perceive why their company may be retaining SCVA even though lean theory suggests that it is a non-value-added activity.
With the framework provided here, future researchers can clarify the extent to which mature lean manufacturers may be continuing to use SCVA and, through the nine propositions we presented earlier, the logic for retaining SCVA.

MORE RESEARCH IS NEEDED
For a long time, management and organizational theorists have debated whether structure or strategy is the most important element for driving organizational change. Giddens’s structuration theory takes a holistic perspective by providing three concepts (systems, structures, and structuration) for analyzing organizational change dynamics.39 Through the holistic lens of his structuration theory, we have developed nine propositions to examine why mature lean manufacturers continue to use standard costing and variance analysis.
Propositions 1, 4, and 7 relate to the organization’s existing structural framework that governs management accounting practices. Propositions 3, 6, and 9 relate to the structuration of management accounting practices. Propositions 2, 5, and 8 relate to the systemic factors that impact the nature of management accounting practices.
Structuration theory is considered a “meta theory” that can be used to build theories in specific domains. It can be adapted to lean manufacturing environments to provide new theories that can help design appropriate management accounting methods to capture the beneficial financial impact of lean operations.
Based on the nine propositions we presented, we encourage management accountants and researchers to reflect on current accounting practices and to discover pathways to better support lean initiatives in adding value to customers while streamlining operations. 
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Figme2: DMAIC
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Table 2 Sample Nonfinancial

Quality Measures

CONFORMANCE COSTS

Prevention Costs Appraisal Costs
Design review Material inspection
(number of hours) (number of inspections)

Preventive maintenance WIP inspection

(number of hours) (number of inspections)
Employee training FG inspection

(number of hours) (number of inspections)
Quality circles Sample preparation
(number of hours) (number of samples)
Quality engineering Product simulation
(number of hours) (number of simulations)

NONCONFORMANCE COSTS

Internal Failure Costs  External Failure Costs

Scrap Warranty claims
(number of units) (number of claims)
Rework Complaint processing
(number of units) (number of complaints)
Spoilage Loss of goodwill
(number of units) (return customers)

Quality-related downtime Liability suits
(number of hours) (number of suits)

Reinspection of rework Product recalls
(number of units) (number of recalls)
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ot Spreadsheet Tiustration

Vikeeks 1 2 3 4 5 6

CONFORNANCE
MEASURES

Prevention Measures
Maintenance Hours 0 0 1 1 2 2

Employee Training Hours 0 0 1 1 2 2

Appraisal Measures

Material Inspections 0 0 1 1 2 2
Product Inspections (0] (0] 1l 1 2 2
NONCONFORNMANCE

MEASURES

Internal Failure Measures
Units Scrapped 10 12 ¢ 8 6 5
Reworked Units 20 22 19 18 14 12

External Failure Measures
Number of Complaints 8 10 8 7 6 8
Warranty Claims 6 6 7 i 7 6
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Table 1: Selected Examples of Sustainability Metrics

DRIVERS

Inputs

Processes

PERFORMANCE MEASURES

‘Alignment of corporate strategy to sustainability

+ Number and diversity of business units

+ Geographic diversity of production and sales

+ Sustainability impact of processes, industry, and product
« Corporate financial position

+ Industry competitive position

+ Sustainability component in managerial performance
evaluation

+ Resources available for sustainability

* Number of plant visits

+ Commitment of corporate and sustainability leadership
+ Child labor policy

» Access of sustainability management to top management

+ Excellence in board processes

+ Resources devoted to sustainability

+ Adoption of codes and standards for sustainability
improvement (including number of facilities certified)

+ Number and level of staff devoted to sustainability
+ Hours of ethics training per employee
« Number of suppliers certified for sustainability
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Outputs

Number of plant closings

Volume of hazardous waste

Packaging volume

‘Amount of minority business purchases

Money contributed through philanthropy and cause-
related marketing

Percent and number of women and minorities in senior
positions

Number of injuries

Number of spills, accidents, discharges
Number of human rights and labor violations
Results of ethics audit

Rate of defective products

Number of consumer protests

Number of employee grievances

Number of fines

Number of product recalls

By-product revenue

Number of social funds listing company stock
Number of awards received
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Table 1: Quality Costs = Sum of Conformance + Nonconformance Costs

Conformance Costs Prevention Costs Costs incurred to prevent and mitigate quality problems.

Appraisal Costs Costs associated with activities to measure, evaluate, or audit products,
processes, or services to ensure conformance to either internal or external
customer requirements.

Nonconformance Costs Internal Failure Costs Costs incurred prior to the shipment of a product or delivery of services due to

the failure of the product or service to meet customer requirements.

External Failure Costs The sum of all quality costs incurred after a customer receives a product or
service.
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Table 2: Vendor Comparisons

VENDORA VENDOR B VENDOR ¢ VENDOR D
Retum Rate Factors (RRF) for the New Desktop.
Processor 195% 195% 195% 195%
System Board 9.20% 920% 9.20% 9.20%
HDD 6.10% 5.20% 497% 470%
Modem 3.60% 3.60% 3.60% 3.60%
All Other Components. 835% 835% 835% 835%
TotalLifetime Return Rate Factor 29.20% 28.30% 2807% 27.80%
Reduction in Repair Events -0.90% 0.23% 027%
(vendor Bvs.A)  (vendor Cvs.B)  (vendor D vs. C)
Parts Cost per HDD per Senvice Event $62.50 $62.50 $62.50 $62.50
Labor Cost per HDD per Service Event $66.85 $66.85 $66.85 $66.85
Call Support and Parts Dispatch $1350 $13.50 $13.50 $13.50
Total Cost per HDD per Service Event 14285 14285 14285 14285
Lifetime Warranty Cost per Unit $4171 $40.43 $40.10 $30.71
(RRF * Total Cost per Service Event) (vendor Bvs.A)  (vendor Cvs.B)  (vendor D vs. C)
Expected Warranty Savings per Unit Shipped $ 120 $033 $039
Product Projected Sales Volume. 845585 845585 84,585
Reduction in Warranty Repair Costs for the Product
(Shipments * warranty savings/unit) 108,747 21,791 32,624
Purchase Prce per Unit $69.45 $7020 $7056 $7167
Increased Purchase Price per Unit $ 075 $ 036 $ 111

(vendor Bvs. A)  (vendor Cvs.B)  (vendor D vs. C)
Increased Materials Cost for Product at
Projected Shipment Levels $63,439 530,451 593,889

Projected Savings. 545,308 (52,660) ($61,265)
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Figure 1: Optimizing Quality Costs

OPTIMAL INVESTMENT IN CONFORMANCE ACTIVITIES
The point where further investment in conformance activities.
yields marginal diminishing returns in the form of failure
cost reductions and/or incremental revenues.*
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Figure 2: Time-to-Market Pressures
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Table 3: Factors Influencing Purges
How Far the Defective Materials Have Escaped

# Raw materials

#® Work-in-process

# Finished goods inventory

# Distributor/ customer

The Degree of Supply Interruption

4 None

4 Minor

+ Major

The Type of Component/Subassembly

# ASICs

# Mass storage

+ Memory

4 Microprocessors, etc.
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Table 4: WIP & Finished Goods—Minor Supply Interruption

VARIABLE COSTS O Select the costing method that is most approj e for
FULLY BURDENED COSTS ® your analysis—fully burdened or only the variable costs
RESOURCE= % OF PURGES
FUNCTION ACTIVITY MASS
SCOPE PROCESS STEPS COMMODITY APPLIES TO ASICS STORAGE
Hours Suspect material identification Yes 100% 32 15
Hours * Frequency 32 15
Dollars for Task 1,280 600
Hours Is a Purge required? Yes 100% 40 20
Hours * Frequency 40 20
Dollars for Task 2,000 1,000
Hours Initiate the Purge Process (complete Purge form and submit it)
Hours * Frequency
Dollars for Task
Hours Reason for the Purge Yes 100% 6 6
Hours * Frequency 6 6
Dollars for Task 240 240
Hours Enter other relevant information Yes 100% 3 3
Hours * Frequency 3 <

Dollars for Task 120 120
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Hours Purge date range No 100% 10 10

Hours * Frequency 10 10
Dollars for Task 400 400
Hours Undetermined? Yes 100% 30 15
Hours * Frequency 30 15
Dollars for Task 1,350 675
Hours Procurement Engineering working with Yes 85% 30 15
suppliers on the nonconformance
Hours * Frequency 255 12.75
Dollars for Task 1,020 510
Hours If the Purge is deemed Vendor Fault No 85% 1 3
then an RSA is created
Hours * Frequency 0.85 0.85
Dollars for Task 34 34
Hours Identification of an "accumulate at” location No 100% 0.5 0.5
Hours * Frequency 0.5 0.5
Dollars for Task 20 20
Hours Sort instructions—detailed work Yes 80% 90 50
instructions (from EM—or other work instructions)
Hours * Frequency 72 40

Dollars for Task 3,600 2,000
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Hours Determine all sites/areas impacted No 100% 30 30
by Purge

Hours * Frequency 30 30

Dollars for Task 1,200 1,200

Hours Interruption < 1 shift/1 site No 100% 50 50

Hours * Frequency 50 50

Dollars for Task 2,000 2,000
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Table 5: Indirect Cost per Purge Transaction

The analysis of ASIC and mass storage devices In Table 4, if shown in ts entirty, would provide the details for the numbers
found in Table 5 contaning the total fully burdened purge cost of each scenario and subassembly.

'SCOPE = SUPPLY
DISTANCE MATLS ESCAPE MASS MICRO  MECHANICAL/ MICRO
IN PROCESS. Asics | STORAGE  MONITORS PROCESSORS  OEM MEMORY  PERIPHERALS ELECTRICAL  COST LEVEL APPLIED

Raw materials and

no supply interruption $5803 |$3662 $2225 $4170 $2017 $4555 $3842 $3055 Fulyburdened costs
Raw materials and minor

supply interruption $9643 |$7017 $5383 $7723 $5174 $8108 $7276 $6410 Fulyburdened costs
WIP/FG and no supply

interruption $13963 | $9,122 $6480 $11,068 $6380 $11933 $10313 $8710 Fuly burdened costs
Raw materials and major

supply interruption $10130 | $8181 $6987 $8677 $6831 $8987 $8346 $7,727 Fulyburdened costs
WIP/FG and minor supply

interruption 515963 $11,122| $8480 $13,068 $8380 $13933 $12313 $10,710 Fully burdened costs
WIP/FG and major supply

interruption $10963 $15122 $12,480 $17,068 $12389 $17933 $16313 $14,710 Fully burdened costs

Field and minor supply
interruption $21688 $16847 $14205 $18793 $14,114 $19,658 $18038 $16435 Fully burdened costs

Field and major supply
interruption $250688 $20,847 $18205 $22,793 $18,114 $23658 $22038 $20435 Fully burdened costs

Not included—asset utilization and customer satisfaction. You may also need to add transportation, packaging, and duty expenses depending on your operations.

This isn't the entire process, but it gives you an understanding of a method of costing each major step in the process to create a model that provides the
cost of executing the purge process under the different scenarios. This model doesn't differentiate based on factors that don't significantly affect the magni-
tude of resources required to execute the purge. This cost model is designed to calculate the cost of purges, enabling you to determine how much should
be invested in conformance activities to avoid purge events.
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Table 6: Comparative Calculations

% REDUCTION INCREASE IN
INANNAL  INGREMENAL  %INCREASEIN EARNINGS  %OFR&D  EQUNALENT
FALURECOSTS  PATS(000)S  GROSSMARGIN  PERSHARE  SPENDING HEAD COUNT

10% $ 84314 0.5% $0.21 20% 1,297
20% $168,627 0.9% $0.42 40% 2,594
30% $252,941 1.4% $0.63 60% 3,891
40% $337,255 1.9% $0.85 80% 5,189
50% $421,569 2.3% $1.06 100% 6,486
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Table 1

CURRENT STATE WITH NEW ORDER CHANGE
Revenue $2,000,000 $2,400,000 $400,000
Material Costs 1,000,000 1,135,000 135,000
Employee Costs 200,000 240,000 40,000
Machine Costs 150,000 165,000 15,000
Profit 650,000 860,000 210,000
VS Profit Margin 32.5% 35.8% 3.3%
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Table 2

APPROACH FULL ABSORPTION STD COST  LEAN ACCOUNTING.

Margin Percentage: 6% 24%
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Table 3

APPROACH LEAN ACCOUNTING CAUSAL MARGIN

Margin Percentage: 24% 32%
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Safety, Quality, Delivery and Cost
Meiggs for of\yclue Si rgzm

042005 0420068 04 2007

Safety Total case incident rate 23 23 17
Quality | Defects per million 14,576 12,934 10,803
Delivery | On-time to promise 92.6% 93.9% 95.0%

Sales per full-time equivalent $248,000
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Redluction in Inventory From Approximately 50 to 30 Days

Days of Inventory Trend Chart
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Exhibit 1 ;

s
Seven Deadly Wastes

Waste
#1. Overproduction

#2. Waiting

#3. Transportation

#4. Extra processing
#5. Inventory

#6. Waste of Motion
#7 Defects

Examples

Building batches of products larger than the
customers’ immediate need. Printing marketing
documents in advance.

Production operators waiting because a machine
has gone down or a component is not available.
Operators “minding” machines. Clerical staff
processing batches of documents; the documents
‘wait for hours or days.

Moving materials around the factory. Buying raw
materials and components from distant suppliers.
Processes that appear productive but are unimpor-
tant to the customer. Painting & finishing compo-
nents that are not seen. Designing additional fea-
tures into a product that the customers’ do not use.
Having materials, components, work-in-process, &
finished goods levels above the immediate need.
Design drawings completed and printed (physically
or as computer files) in advance.

Searching for tools, parts, or forms.

Scrap & rework in production. Complex inspection
steps to overcome poor processes or poor design.
Accounts payable three-way match.
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- 7

Traditional Income Statement

Period 1 Period 2
Customer Sales $998,977 $1,039,440
Systems Sales $1,002,466 $1,009,246
TOTAL REVENUE $2,001,443 $2,048,686
Cost of Goods Sold $1,621,169 81%  $1,687,800 82%
GROSS MARGIN $380,274  19% $360,886  18%
ADJUSTMENTS
Purchase Price Variance ($60,466) ($59,467)
Materials Usage Variance $94,533 $96,733
Labor Variance ($19,718) ($93,895)
Overhead Absorption Variance $38,341 $182,577
SG8A $129,889 6% $135215 7%
NET PROFIT $197,695 10% $99,723 5%
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Lean Income Statement

Period 1 Period 2
Customer Sales $998,977 $1,039,440
Systems Sales $1,002,466 $1,009,246
TOTAL REVENUE $2.001,443 $2,048,686
Materials $829,936 41% $609,526 30%
Direct Labor $305,767 15% $312,984 15%
Support Labor $340,245 17% $342,421 17%
Machines $113,862 6% $116,550 6%
Outside process $60,043 3% $53,731 3%
Facilities $40,250 2% $41,200 2%
Other Costs $12,009  0.6% $9,664  0.5%
TOTAL COST $1,702,112 $1,486,076
GROSS PROFIT $299,331 15% $562,610 21%
Inventory Adjustment ($41,593) ($401,426)
Corporate Allocations $60,043 $61,461
NET PROFIT $197,695 10% $99,723 5%
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Exhibit 5 |

\

Primary Methods of Lean Accounting

Performance Measurement

Box Score

Transaction Elimination

VALUE STREAM CONTINUOUS
MANAGEMENT IMPROVEMENT

Benefits of Lean Changes —

Valve:Stceam: Costiog Sales, Operations, and Planning

Lean Decision Making
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Exhibit 6
\ Typical Cell Measurement Board
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Exhibit 7 |

/

Examples of Commonly Used Strategically Aligned Plant, Value Stream, and Cell Measurements

Plant or Location Value Stream
Company Performance Performance Cell and Department
Strategic Goals Measurements Measurements Measurements
Increase Sales and * Sales Growth * Units Sold per Person * Day-by-the-Hour
Market Share * Cash from Operations * On-Time Shipment Production
* Customer Satisfaction 1o the Customers * First Time Through
Increase Cash Flow * Inventory Days or Tums  ® First-Time Through * Cell/Dept WIP Compared
and Eliminate Debt * Sales per Employee Without Scrap or Rework to Standard WIP
* Dock-to-Dock Materials ~ * Operational Equipment
Create a Culture of Days Effectiveness
Continuous Improvement * Average Product Cost
* AR Days Outstanding
Maintain a Stable and * Suggestions per Person  * # of People on * Safety Cross
Educated Workforce * % People Engaged in Improvement Teams * Cross-Training Chart
Improvement Projects * Cross-Training per * 58 Audit
* Annual Employee Survey  Person
* Number of Accidents
and Injuries
Frequency:
Updated Annually Reported Monthly Reported Weekly Reported Hourly and Daily
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Exhibit 8 \\

OPERATIONAL
Units per Person
0On-Time Shipment
First Time Thru
Dock-to-Dock Days
Average Cost

AR Days

CAPACITY
Productive
Non-Productive
Available Capacity

FINANCIAL
Revenue

Material Costs
Conversion Costs
Value Stream Profit
Value Stream ROS

Examples of a Box Score

Last Week
10/04/XX

36.16
98.00%
46%
2358

$388.46
345

11%
55%
34%

$1,101,144
$462,480
$250,435
$388,229
35.26%

This Week
10/11/XX

42.05
94.00%
42%
205
$348.66
37

1%
55%
34%

$1,280,400
$512,160
$231,884
$536,356
41.89%

Next Week Future State
10/18/XX 12/31/XX

51.39
98.00%
50%
165
$316.91
35

25%
23%
52%

$1,408,440
$535,207
$208,696
$664,537
47.18%
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Exhibit 9 |

H

Lean Decision-Making Example

Current State  Make Product Buy in China Buy Locally

Price = $75 Price = $182

Sales $1,611,456 §1,821,456 $1,821,456 $1,821,456
Additional Revenue 0
Material 490,296 586,296 575,296 672,296
Employee 217,866 239,652 217,866 217,866
Machines 35,696 39,266 35,696 35,696
Outside Process 142,705 142,705 142,705 142,705
Warranty 5518 7,449 5,518 5518
Tooling 21,309 22,375 21,309 21,309
Facilities 56,100 56,100 56,100 56,100
Other 18,740 19,489 18,740 18,740
Additional Transport 48,000 4,321
Value Stream Profit $ 623,226 $708,124 $§700,226 $ 646,905
ROS 38.67% 38.88% 38.44% 35.52%
Hurdle Rate 46.00%
Cash Flow
Inventory 221,163 $234,433 $448,961 $316,484
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Table 1: Five Steps to Audit Success

Six Sigma Phase Corresponding Internal Audit Phase
Define Planning

Measure Performance

Analyze Analysis

Improve (redesign) Recommendations

Control Follow-up
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Six Sigma Training: Requirements and Learning Objectives

successful Six Sigma approach to business

solutions involves many people at various lev-

els of an organization. Because the Six Sigma

process was conceived at Motorola, there’s
no single certifying body that oversees training. By far,
the best way to learn the methodology is to work for a
major company that has an established Six Sigma train-
ing program. This will enable you to leam by doing.

The other alternative is to enroll in Six Sigma continu-
ing education or certificate courses that are offered by a
number of universities and online providers. (Search the
Web for “Six Sigma training.” You'll find plenty.)
Depending on the reputation of the training provider,
the quality of the training, and the level of competency
sought, the cost may run from a few hundred to a few
thousand dollars.

Six Sigma practitioners are awarded “belts” similar to
those earned in karate. Depending on the organization,
the belt range may include white (Six Sigma awareness),
yellow (beginner), green (intermediate), and black
(expert). The black belt is in essence the leader or project
manager of a Six Sigma initiative.

An ideal black belt candidate has at least a business-
related or engineering-related undergraduate degree, six
1o nine units of undergraduate-level statistics, and
demonstrated management and leadership skills. The
training generally consists of a minimum of 40 classroom
hours, coupled with  series of smaller projects and/or

written tests, leading to a formal Six Sigma capstone
project, the outcome of which will be evaluated by the
organization’s (or training provider’s) master black belt.
This person has many years of experience with full-scale
Six Sigma implementation and project management.
Once again, the completion time and training require-
ments will vary from one entity to the next

In a Six Sigma organization, approximately 1% to 5%
of the workforce is made up of black belts; most of the
other project participants are yellow and green belts.
Depending on the size and complexity of an operation,
every 10 black belts should be mentored and supervised
by a master black belt. Every Six Sigma organization
‘must also have a “champion”—someone in upper man-
agement who is the company’s strongest advocate for
Six Sigma activity.

Why should you be interested in Six Sigma training?
Perhaps the major advantage for a management
accountant is that it can help you better pinpoint and
measure a business problem’s oot causes. You'll also
have at your disposal more than 400 Six Sigma tools to
improve various financial or nonfinancial processes in
your organization—even if it isn't yet ready to fully
embrace the movement. Six Sigma training is a great
supplement to the Certified Management Accountant
(CMA®) certification for all management accountants
because it provides additional in-depth business skills
that you might not get anywhere else.
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Figure 1: Cause-and-Effect Diagram

Root Cause 1 E E Root Cause 8

Root Cause 7.
Root Cause 2 Root Cause 3 LONG
TECH RESPONSE
Root Cause 9. TIMES
Root Cause 4 Root Cause 6

Root Cause 5. Root Cause 10.
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Table 1: Caterpillar’s “Recipe”
for 6 Sigma Success

CrariTY

v Everyone understands the terminology,
expectations, and their reasons.

v There is a clear link from process improvement
initiatives to company strategy and quantifiable
benefits.

ConsisTENCY
v Every project is subject to the same rigor.
v The same principles are applied globally.

CommITMENT

v Leadership is committed to 6 Sigma principles
at all levels.

v Management is committed to 6 Sigma leaders
and to their success.
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Table 2: The Benefits

Caterpillar's strategy is carried out with more focus
and clarity.

Cynicism is minimized as a result of consistent
methodology and rigor.

There is one way of doing business, thereby
increasing familiarity and commitment.

Everyone can see the results...reconciled to the
“bottom line.”

Significant resources are saved or redeployed to more
value-added purposes.

6 Sigma is a “win/win" proposition because
‘employees are rewarded for their success.
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CONCEPTS

Figure 1: Constructs of Structuration Theory

4—7

DIMENSIONS
Structural DOMINATION SIGNIFICATION LEGITIMATION
Dimensions (Inventory Valuation) (Reporting) (Control)
Concepts

Domination Structures Signification Structures Legitimation Structures
Structure (Days in Inventory) |¢——»] (Chart of Accounts) (Responsibility Centers)
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(Figure adapted from Anthony Giddens, The Constitution of Society, 1984, p.29. ltems shown in parentheses were added by authors.)
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Table 1: Elements of Structural Dimensions and Propositions

Propositions
Structural Operational Discarding Retention
Dimensions Variables of Standard of Standard
Measure Costing Costing
DOMINATION
Structure Domination Level of inventory | Days of Tow High
structures inventory
on hand
System Facility. Machines Nature Flexible Monument
machines machines
Structuration Power Manufacturing | Extent High Low
strategy of JIT
SIGNIFICATION
Structure Signification General Nature Modified Not modified
structures Ledger COA
System Interpretative Attitude toward | Attitude | Not relevantto | Relevant to
scheme GAAP use management | management
accounting accounting
Structuration | Communication Reporting Type Box scores, Variance
reports on analysis and
CSF variance
reports
LEGITIMATION
Structure Legitimation Type Value Cost
structures streams/profit centers
centers
System Norm ERP Nature Modified Legacy
Structuration Sanction Top- Support Low
management | to lean
support accounting
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Appendix 1: Suggested Double-Entry Journal Entries for Lean Accounting

Bookkeeping Entries in Traditional
Standard Costing (Cost-Based Approach)

Suggested Double-Entry Bookkeeping Entries
for Lean Accounting (Value-Based Approach)

Material control
Direct materials price variance

Accounts payable control

(Materials are purchased based on MRP/Bill of Materials.

“These schedules are prepared based on sales forecast.)

Capacity control
Salaries payable, accumulated depreciation, development

costs, and other period costs

(Organizations create flexible capacities based on contin-
uous process improvements. The capacity costs are relat-

ed to period rather than output. This account helps

accounting to monitor unutilized capacity.)

Work-in-process control
Direct materials efficiency variance

Material control

(Materials charged to work-in-process on standard costs.
Production is done for full capacity urilization according

to preplanned production schedules.)

Accounts receivable control

Value stream on shop floor (1,2, 3,4, 5.

(Order reccived from customer, and a liabilicy for value
stream on shop floor is created. Value stream on floor rep-
resents the liability to complete the received orders. This
account is necessary to pull appropriate resources for

production.)
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3 | Work-in-process control Value stream on shop floor (1, 2, 3,4, 5.
Direct manufacturing labor variance Material control
Direct manufacturing efficiency variance (Materials are issued to the shop floor against the orders
Wages payable control on value stream pending on shop floor. Accountants
(Direct labor cost. Labor is classified into dircct and ensure that no material is issued unless there is a pre-
indirect labor based on units of output.) existing liability to manufacture as per order.)
(Where necessary, buffer stocks are maintained to bal-
ance machineries. In such cases, a constant buffer stock
reserve may be maintained and appropriately accounted
at cost)
4 | Variable manufacturing overhead control Material control account

Accounts payable control

(Variable manufacturing overhead incurred.)

Accounts payable control
(Accounting for materials purchased. Material purchases
are triggered by a credit balance in material control
accounting, indicating that purchases are made only

against open orders from customers.)
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g Entries in Traditional
Standard Costing (Cost-Based Approach)

Suggested Double-Entry Bookkeeping Entries
for Lean Accounting (Value-Based Approach)

Work-in-process control
Variable manufacturing overhead allocated
(Variable manufacturing overhead allocated to

production.)

Value stream on floor (1, 2,3, 4,5....)

Conversion costs

(Conversion costs are charged to value streams on shop
floors based on actual costs/target costs/differential cost or
hourly as convenient. There is no concept of direct labor
here because multiskilled labor produces a varicty of
products. Labor is charged at value-stream level and not

at product level.)

Variable manufacturing overhead allocated

Variable manufacturing overhead efficiency variance
Variable manufacturing overhead control

Variable manufacturing overhead spending variance

(Accounting for variable cost variance.)

Value stream on shop floor (1,2, 3,4, 5....)

Capacity costs control (1,2, 3, 4, 5)

(Capacity costs charged to value streams on floor on the
basis of hourly utilization calculated on the basis of
hourly requirement for value stream on floor. This is an
important entry that helps management track how much

of the capaciy has actually been utilized.)
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Fixed manufacturing overhead control
Salaries payable, accumulated depreciation, and other
accounts

(Fixed variable overheads incurred.)

Value stream on shop floor (1,2, 3,4, 5....)

Value stream realized account (1, 2, 3, 4, 5...)
(Accounting for revenue on shipped units out of shop.
floor. Entries made o this account are based on shipping

documents.)

Work-in-process control
Fixed manufacturing overhead allocated
(Fixed manufacturing overhead allocated on predeter-

mined standards to production.)

Value stream on shop floor
Liability for unfulfilled orders

(Accounting for any order that could not be shipped
owing to defect, ete. Any order not shipped out within
the predetermined throughput time can be transferred to
this account by accountants for follow up with operations.
“The transfer should be made for the entire order amount.
“This account will provide adequate and very timely mon-
itoring of operations by accounting department without
depending on intricate variances. This entry may be
reversed if goods are shipped to customer satisfaction or

charged to abnormal loss in other cases.)
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Bookkeeping Entries in Traditional
Standard Costing (Cost-Based Approach)

Suggested Double-Entry Bookkeeping Entries
for Lean Accounting (Value-Based Approach)

9 | Fixed manufacturing overhead allocated 9| Value stream realized (1, 2, 3,4, 5...)
Fixed manufacturing overhead spending variance Net income control account
Fixed manufacturing overhead production volume (Transfer of all realized values to net income at the end
variance of the period.)
Fixed manufacturing overhead control
(Fixed manufacturing overhead variances recorded.)

10 10| Net income control account

Capacity control account

(Any unutilized capacity at the end of a period will be
charged o income account and will be an indication of

slack in operations.)





