Chapter 14
Operational Performance Measurement: Sales, Direct Cost Variances, and the Role of Nonfinancial Performance Measures

Case

14-1: Pet Groom and Clean Company 


Readings 

14-1: “Standard Costing Is Alive and Well at Parker Brass” by D. Johnsen and P. Sopariwala, Management Accounting Quarterly (Winter 2000), pp. 12-20.

The Brass Products Division of the Parker Hannifin Corporation is a world-class manufacturer of tube and brass fittings, valves, hose, and hose fittings. Despite the introduction of popular new costing systems, the Brass Product Division operates a well-functioning standard costing system.

Discussion Questions

1.	What features in the firm's standard costing that make it a success?
2.	In addition to variances seen in the textbook Parker Brass created several new variances. Describe these variances. Why are these variance added at Parker Brass?


14-2: “Redesigning Cost Systems: Is Standard Costing Obsolete?” by Carole B. Cheatham and Leo B. Cheatham, Accounting Horizons (December 1996), pp. 23-31.

The article shows some new ways to analyze standard cost data, going beyond the traditional emphasis on production costs variances that focus on price and efficiency. Variances for product quality are developed and explained, as well as sales variances based on sales orders received and orders actually shipped. There is also a discussion of how to incorporate activity-based costing, and continuous standard improvement, including benchmarking and target costing.

The main premise of the article is that standard cost systems are the most common cost systems in use, and while there are a number of limitations to these systems, a careful and creative effort can transform them into more useful cost systems.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion Questions

1.	What are the main criticisms of traditional standard cost systems?
2.	What is meant by “push through” production?  Is it preferred to “pull through” production, and why?
3.	What are the best ways to make standard cost systems more dynamic?
4.	Considering the suggestions make in this article, in contrast to the chapter presentation of standard costing, which ideas make the most sense to you and why?

14-3: Can Variance Analysis Make Media Marketing Managers More Accountable? by Ted Mitchell and Mike Thomas, Management Accounting Quarterly (Fall 2005), pp. 51-61. 

This article discusses, within the context of a marketing application, an alternative method for decomposing a total standard cost variance. The authors posit that in such applications the joint variance (that in conventional practice is assumed to be small) can be significant in amount and therefore invalidate conventional methods that include the joint price-cost variance as part of the price variance. However, the treatment proposed by the authors for the joint price-quantity variance differs from the “three-variance” solution found in some cost/managerial accounting texts. 

Discussion Questions

1.	Explain what is meant by the term “joint variance” as this term is used in standard cost systems used for control purposes.
2. 	Explain what the authors of this article mean when they describe their proposed approach for standard cost variance decomposition as a “geometric solution.”
3.	Explain the term “Minimum Potential Performance Budget” model. How is this concept employed in the variance decomposition process recommended by the authors?
4.	What are the primary advantages and primary disadvantages of the variance decomposition model recommended by the authors of this paper? 


14-4: Helping Students See the ‘Big Picture of Variance Analysis by Neal VanZante, Management Accounting Quarterly, Vol. 8, No. 3 (Spring 2007), pp. 39-47.

This paper presents two examples that can be used to reinforce concepts and procedures students learn in text Chapters 14 through 16. The first example, Fernandez Company, can be used as a comprehensive review of all three chapters; the second example, Roger Company, can be used in conjunction with Chapter 14 if additional coverage of the joint price-quantity variance for direct materials (DM) is desired. The Fernandez Company example requires students to first calculate the total flexible budget variance (in operating income) for a period and then breakdown this variance into its constituent parts (selling price variance, various cost variances, etc.). 

Discussion Questions

1.	What is meant by the total operating-income variance for a given accounting period? What alternative names are there to describe this variance.
2.	What would be a first-level breakdown of the total variance described above in (1)? 
3.	How can the total flexible-budget variance be broken down (i.e., what are the constituent parts of this total variance)?
4.	Explain the total sales volume variance for a period. How can this total variance be decomposed?
5.	Explain the meaning of the joint price-quantity variance that is the basis for the discussion in the Roger Company case. 


14-5: Are ABC and RCA Accounting Systems Compatible with Lean Management? by Larry Grasso, Management Accounting Quarterly, Vol. 7, No. 1 (Fall 2005), pp. 12-27. 

This paper provides a critical analysis of several alternative cost systems to traditional cost accounting systems. It then evaluates these alternatives in terms of how they might support, or not, companies that adopt a lean philosophy. An example of nonfinancial performance indicators that support a lean philosophy is offered in Tables 1 and 2. This discussion in the article of the historical development of management accounting systems reinforces in the minds of students the evolving nature of cost system design: as the environment changes, so should management accounting systems. (Note: this reading could also be used in conjunction with Chapter 15 of the text.) 

Discussion Questions

1.	Describe what is meant by the term lean manufacturing. 
2.	According to the author of this article, what are the primary uses (or roles) of management accounting data within organizations today?
3.	According to the author of this article, what are the primary implications of adopting a lean philosophy in terms of the design of management accounting systems?
4.	Explain the importance of the examples provided in Tables 1 and 2 of this article. 


14-6: “Is Standard Costing Still Relevant? Evidence from Dubai,” by Attiea Marie, Walid Cheffi, Rosmy Jean Louis, and Anath Rao, Management Accounting Quarterly (Winter 2010), pp. 1-10. 

Reports of the  death  of  standard  costing are  greatly  exaggerated,  say the results  of  our  study  of  companies  based  in Dubai.  Because of its simplicity, flexibility, and affordability, standard  costing  remains a  favorite  cost accounting  method among accounting and  finance  professionals  in  both industrial and  service  sectors  in this  rapidly  expanding  part  of the  globe.

Discussion Questions
1. In the introductory section, Global Acceptance of Standard Costing, the authors of this article cite various studies to support the authors’ claim that, particularly outside the U.S., standard costing is not “dead.” What principal counterargument might you raise in response to the authors’ contention?
2. Provide an overview of the research study (case study: Dubai) conducted by the authors.
3. Summarize the major findings reported in the paper.
4. What are some limitations associated with the survey-based study summarized in this article?


14-7: “Measuring Efficiency-Based Effectiveness of a Nonprofit’s Performance,” by Marc J. Epstein and F. Warren McFarlan, Strategic Finance (October 2011), pp. 27-34. 

The true measure of a nonprofit’s performance has to include its overall mission, no matter how difficult that is to evaluate. The metrics to consider are the organization’s inputs, activities, outputs, outcomes, and impacts. The authors show how a Causal Linkage Map can provide a comprehensive view of these otherwise separate measures.

Discussion Questions

1. What is the principal connection between this article and the material covered in Chapter 14 of the text?
2. Conceptually, what does the article provide in the way of guidance for developing performance metrics for nonprofit organizations?
3. Provide a synopsis of the two “best practice” examples offered in the article.
4. What do the authors propose as relevant financial-performance indicators for non-profit organizations? 



14-8: “Calculating Operating Variances: Completing a Benchmarking Analysis with Your Excel-Based Master Budget,” by Jason Porter and Teresa Stephanson, Strategic Finance (September 2011), pp. 45-51. 

This is the third article in a series that describes how you can use an Excel-based Master Budget for making managerial decisions. Following the “Flexible Budget” created in part two, the authors now focus on the final statement to calculate the company’s operating variances. They build a third budget in the Contribution Margin Income Statement format and compare the original budget and flexible version to determine variances.

This assignment is an extension of the Master Budgeting extended example by Porter & Stephanson, as reported in the following issues of Strategic Finance: February-March-April-May-June-July, 2010. A student handout containing information needed to prepare the master budget is available for students (pdf file), as is an Excel template (“Student Template [Master Budgeting Example]”).

Discussion Questions

1.  Explain the information contained in the CM IS tab (i.e., explain the difference between each of the three forms of the Contribution Margin Income Statement).
2.  Use the information from the three CM Income Statements to calculate and interpret the direct labor variances. 
3. Calculate and interpret the total direct materials flexible budget variance for the year. Show the breakdown of the flexible budget variance for steel and expanded shift component, into price and quantity components.


Case 14-1: Pet Groom & Clean (PG&C)
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David Green is considering his operating statement for 2013, which is displayed in the table below. David is the manager of store number 88, where he began as one of the staff 6 years ago, and through hard work has risen to become manager of the store. The operating report shows his budgeted performance for the year and the actual results, showing a net improvement of 9% over budget--$405. While his results are positive, the small improvement over the budget does not qualify David for the bonus program which awards a $3,000 bonus for store managers who improve their performance over that of the budget by 20% or more.     

 	David manages one store in a 110 store chain of pet grooming stores owned by Pet Groom & Clean Company (PG&C). As for other PG&C stores, his store is open Monday through Saturday each week; the only service provided at the store is a service in which a pet, dog or cat, is groomed and cleaned, typically while the customer waits. The budgeted price for the service at the beginning of 2013 was $25. Budgeted variable costs were $2 for materials and $9 labor cost per service, as well as other variable costs of $1.50 per service. Materials are purchased by local store managers, and all staff are hired and supervised by the local store managers. Other budgeted and actual information for 2013 are shown in the table below.

David is an ambitious and hardworking manager, who has applied himself to the job and has looked for different ways to attract customers and to reduce costs. For example, he noticed that most of the company’s customers brought their pets in on Friday, Saturday, and Monday, and the number of customers was significantly lower on Tuesday through Thursday. In fact, David budgeted that 80% of total demand for 2013 would be in the Friday-Monday period, and only 20% would be in the Tuesday-Thursday period. So at the start of 2013 David began a promotion that reduced prices on Tuesday through Wednesday to $18 in an effort to draw in more business during these three days.  Also, noting the strong demand in the Friday-Monday period, David decided to increase the price during those days from $25 to $30. An experienced manager, David was able to manage labor costs so that staff were not idle, even on slow days;  David scheduled the number of staff to meet the expected demand on each day, and because of his experience (and because his store encouraged appointments), his forecast of demand was usually quite accurate.  Thus, labor cost is fairly treated as a variable cost for David’s store. Labor costs consists of 3 staff who are budgeted to work 2,500 hours per year at a budgeted pay rate of $12 per hour, thus the total budgeted labor costs of $90,000 (= 3 × $12 × 2,500). Through his careful scheduling of staff, and his effective management style, Dave was able to save labor time so that each of the three employees worked only 2,250 hours in 2013.  

Other expenses include training expenses --each staff employee is expected to have at least 6 hours of training at the PG&C headquarters during the year;  the local store is charged $250 per hour for this training. The local store manager determines the amount of training time for each staff. Other expense also includes advertising expense, which is controlled by the local managers; PG&C recommends that advertising should be about 1% of total sales.   Service development is the cost of studying new products for use in the stores and for the study of potential new ways to improve the services provided at PG&C stores. Service development is charged to each store based on the allocation rule of 10% of store sales. Accounting,  insurance costs, taxes, and management overhead (which includes store rent and manager’s pay) are paid at the home office of PG&C and are allocated based upon a formula which combines store size, store sales, and the age of the store. Employee benefits accrue to staff at the rate of 20% of total pay. These benefit payments are contributed to a 401(k)-type retirement plan for each employee.   

The result of David’s promotional price for the Tuesday-Thursday period was successful, as total sales increased from 10,000 to 10,500 and the Tuesday-Thursday sales increased from 20% to 30% of total sales.   
REQUIRED: From David Green’s perspective, develop an analysis which explains your performance for the year ended December 31, 2013.  




Reading 14-1: Standard Costing Is Alive And Well At Parker Brass by David Johnsen and Parvez Sopariwala


Many people have condemned standard costing, saying it is irrelevant to the current just-in-time based, fast-paced business environment. Yet surveys consistently show that most industrial companies in the United States and abroad1 still use it. Apparently, these companies have successfully adapted their standard costing systems to their particular business environments. In addition, many academics have contributed ideas on how the standard costing system could be and has been made more responsive to the needs of companies operating in this new economy.2
The Brass Products Division at Parker Hannifin Corporation (hereafter, Parker Brass), a world-class manufacturer of tube and brass fittings, valves, hose and hose fittings, is one of the standard costing success stories. It operates a well-functioning standard costing system of which we will show you some highlights.

WHAT’S SPECIAL ABOUT THE STANDARD COSTING SYSTEM AT PARKER BRASS?
Parker Brass uses its standard costing system and variance analyses as important business tools to target problem areas so it can develop solutions for continuous improvement. Here are some examples of these standard costing-related tools:
	Disaggregated product line information. Parker Brass has been divided into Focus Business Units (FBUs) along product lines. Earnings statements are developed for each FBU, and variances are shown as a percentage of sales. If production variances exceed 5% of sales, the FBU managers are required to provide an explanation for the variances and to put together a plan of action to correct the detected problems. To help the process, a plant accountant has been assigned to each FBU. As a result of these steps, each unit is able to take a much more proactive approach to variance analysis.
 	Timely product cost information. In the past, variances were reported only at month-end, but often a particular job already would have been off the shop floor for three or more weeks. Hence, when management questioned the variances, it was too late to review the job. Now exception reports are generated the day after a job is closed (in other words, the day after the last part has been manufactured). Any jobs with variances greater than $1,000 are displayed on this report. These reports are distributed to the managers, planners or schedulers, and plant accountants, which permits people to ask questions while the job is still fresh in everyone’s mind.
	Timely corrective action. Because each job is costed (in other words, transferred out of Work-in-Process and into Finished Goods) 10 days after the job has closed, there is adequate time for necessary corrective action. For example, investigating a large material quantity variance might reveal that certain defective finished parts were not included in the final tally of finished parts. Such timely information would allow management to decide whether to rework these parts or to increase the size of the next job. This kind of corrective action was not possible when variances were provided at the end of each month.
	An effective control system. Summary reports are run weekly, beginning the second week of each month, to show each variance in total dollars as well as each variance by product line and each batch within the product line. In addition, at the end of each month, the database is updated with all variance-related information. As a result, FBU managers can review variances by part number, by job, or by high dollar volume.
	Employee training and empowerment. Meetings are held with the hourly employees to explain variances and earnings statements for their FBU, thereby creating a more positive atmosphere in which the FBU team can work. These meetings help employees understand that management decisions are based on the numbers discussed and that if erroneous data are put into the system, then erroneous decisions may be made. For example, a machine may not be running efficiently. An operator may clock off of the job so that his or her efficiency does not look bad. Because the machine’s efficiency is not adversely impacted, no maintenance is done to that machine, and the inefficiency continues. In addition, because the operator is not charging his/her cost to a job, the cost is being included in indirect labor, and manufacturing costs increase. If the operator had reported the hours correctly, management would have questioned the problem, and the machine would have been fixed or replaced based on how severe the problems were.

WHAT NEW VARIANCES HAS PARKER BRASS DESIGNED?
In addition to the aforementioned innovations that Parker Brass has made to adapt its standard costing system to its particular business environment, the company has created the following new variances:

	The standard-run quantity variance to explain situations where the size of a lot is less than the optimal batch quantity.
	The material substitution variance to evaluate the feasibility of alternative raw materials.
 	The method variance to assess situations where different machines can be used for the same job.


	FIGURE 1

	PANEL A: THE FACTS

	Standard production in 1 hour (units)
	50

	Standard batch quantity (units)
	2,000

	Standard hours needed for 2,000 units
	40

	Standard time needed for 1 setup (hours)
	4

	Standard labor rate per hour
	$10

	Actual quantity produced (units)
	1,200

	Actual setup hours for 1 setup
	4

	Actual productive labor hours to make 1,200 units
	24

	Actual labor cost for 28 hours at $10 per hour
	$280

	

	PANEL B: WORKINGS

	
	Setups
	Production
	Total

	Standard time per unit:
	
	
	

	Standard setup time ( hours)
	4
	
	

	Standard production time (hours)
	
	40
	

	Standard batch size (units)
	2,000
	2,000
	

	Hence, standard time per unit (hours)
	0.002
	0.020
	0.022

	
	
	
	

	Standard time charged for 1,200 units:
	
	
	

	Standard time per unit (hours)
	0.002
	0.020
	0.022

	# of units actually produced
	1,200
	1,200
	1,200

	Standard time charged (hours)
	2.40
	24.00
	26.40

	

	PANEL C: SOLUTION

	If SRQV is determined, the journal entry would be:
	
	

	Work in process [(26.40)($10)]
	$264
	

	SRQV [(4.00 − 2.40)($10)]
	$16
	

	   Accrued payroll
	
	$280

	If SRQV is not determined, the journal entry would be:
	
	

	Work in process [(26.40)($10)]
	$264
	

	LEV [{28.00 − (1.200)(0.022)}{$10}]
	$16
	

	   Accrued payroll
	
	$280







	FIGURE 2

	PANEL A: THE FACTS

	Standard price per pound of material Ml
	$10

	Standard price per pound of material M2
	$11

	Standard material quantity (Ml & M2) to make 100 units (lbs.)
	2

	Actual quantity produced (units)
	2,000

	Actual pounds of M2 purchased and used
	43

	

	PANEL B: WORKINGS

	Standard quantity to produce 2,000 units:
	

	Standard material quantity to make 100 units (lbs.)
	2

	Actual quantity produced (units)
	2.000

	Hence, standard quantity to produce 2,000 units
	40

	

	PANEL C: SOLUTION

	If MSV is determined, the journal entry would be:
	
	

	Work in process [(40.00)($10)]
	$400
	

	MEV [(43.00 - 40.00)($11)]
	$33
	

	MSV [(40.00)($11 - $10)]
	$40
	

	    Material—M2 [(43.00)($11)1
	
	$473

	
	
	

	If MSV is not determined, the journal entry might be:
	
	

	Work in process [(40.00)($11)]
	$440
	

	MEV [(43.00 − 40.00)($11)]
	$33
	

	    Material—M2 [(43.00)($11)]
	
	$473




THE STANDARD RUN QUANTITY VARIANCE

The standard run quantity variance (SRQV) represents the amount of setup cost that was not recovered because the batch size was smaller than the earlier determined optimal batch size. Because setup costs are included in the standard labor hours for a standard batch quantity is likely to create an unfavorable labor efficiency variance (LEV). Unless, however, the impact of actual production inefficiencies is separated from setup-related inefficiencies, the LEV reflects the combined impact of these two causes of inefficiencies and is not really useful for taking the necessary corrective action.
See Figure 1 for an illustration of this issue. Panel A shows that standard batch quantity is 2,000 units, the standard production during one hour is 50 units, and, hence, 40 standard hours are needed to produce 2,000 units. In addition, it takes four standard and actual hours to set up one batch. Panel B reveals that standard hours for setup and production labor are 0.002 and 0.020 per unit, respectively, for a total of 0.022 per unit. In addition, because actual quantity produced is 1,200 units, the total standard hours chargeable to these 1,200 units is 26.40 [(0.002 + 0.020)(1,200)].
Finally, Panel C shows the recommended journal entry whereby an SRQV is created. This SRQV represents the unrecovered setup costs because 1,200 units were manufactured instead of the standard batch quantity of 2,000 units. Thus, because the company expected to spend $40 [(4 hours)($10 per hour)] on each setup, the setup cost relating to the 800 (2,000 − 1,200) units not produced, or $16 U, is considered an unfavorable SRQV or the cost of producing small lots. On the other hand, using traditional standard costing, this amount of $16 U would most likely have been categorized as an LEV. Yet there really is no LEV,3 and the variance of $16 U attributed to labor efficiency is merely the unabsorbed portion of the setup cost attributable to the 800 units that were not produced.
The advantages of extracting the standard run quantity variance are many. First, the SRQV ordinarily would be included in the LEV and could provide a misleading impression of labor’s efficiency. Second, because just-in-time practices recommend smaller lots and minimal finished goods inventory the SRQV is essentially the cost of adopting JIT Third, to the extent that setup cost and the cost of carrying inventory are competing undesirables, a determination of the cost of small lots could be used in the trade-off analysis against the cost of holding and carrying inventories. Finally, to the extent that this variance can be separated for each customer, it would reveal how much of a loss was suffered by allowing that customer to purchase in small lots. Such information could be used in future bids. If a customer’s schedule required a smaller lot, then that customer’s job cost could be enhanced appropriately.

THE MATERIAL SUBSTITUTION VARIANCE
The material substitution variance (MSV) assumes perfect or near perfect substitutability of raw materials and measures the loss or gain in material costs when a different raw material is substituted for the material designated in the job sheet. Substitutions may be made for many reasons. For example, the designated material may not be available or may not be available in small-enough quantities, or the company may want to use up material it purchased for a product that it has since discontinued.
The usefulness of MSV is discussed in Figure 2. Panel A shows that both materials, M1 and M2, can be used to manufacture a product, and it is assumed that two pounds is the standard input per unit for both materials. Material M1 is the material designated in the job sheet, but material M2 can be substituted for M1. The standard cost of M2 ($11 per lb.) is higher than that for M1 ($10 per lb.), and M2 is used because M1 is currently not available and a valued customer needs a rush job.4 Panel B reveals that the standard quantity needed to manufacture 2,000 units is 40 lbs.
For the purposes of this illustration, we assume that material price variance (MPV) is detected when material is purchased (in other words, the material account is maintained at standard cost). Hence, Panel C reveals the recommended journal entry whereby MSV is created. The MSV represents the benefit obtained by substituting a more expensive material (M2) for the less expensive material (M1) and hence represents the loss through substitution. The MSV is $40 U because (1) 40 lbs. is the standard quantity of M1 and M2 needed to manufacture 2,000 units, and (2) M2 costs $1 more per lb. than M1. In addition, the material efficiency variance (MEV) is $33 U because 43 lbs. instead of the standard quantity of 40 lbs. were used to manufacture 2,000 units.
In contrast, the traditional standard costing system might ignore the substitution, and the job might be charged with the standard cost of using 40 lbs. of M2. In that scenario, the job would cost $40 more and could have an impact on customer profitability analysis even though the customer did not request the substitution.
Now Parker Brass is evaluating an extension that would be to relax the simplifying assumption that both materials require the same standard input. See Figure 3. It adopts the facts from Figure 2 except that 1.9 lbs. of material M2 are required for 100 units instead of 2 lbs. for both materials in Figure 2. In this situation, we have two MSVs, one for the price impact called “MSV-Price” and the other for the efficiency impact, called “MSV-Efficiency.”
Panel C shows the recommended journal entry whereby two MSV variances are created. First, MSV-Price is unfavorable because M2, a more expensive material, is being substituted for M1. As a result, MSV-Price is $40 U as material M2 costs $1 more per lb. than material M1. On the other hand, as you might expect, the MSV-Efficiency is favorable because only 1.9 lbs. of M2 are required to make 100 units as compared to 2 lbs. required for M1. Thus, MSV-Efficiency is $22 F because each batch of 100 units requires 38 lbs. of M2 against 40 lbs. of M1. The net result of the MSV variances is $18 U [(38 lbs.) × ($11) − (40 lbs.) × ($10)], suggesting that, barring any other complications, the substitution of M2 for M1 is not likely to be profitable under existing circumstances.
Finally, the MEV using material M2 is $55 U, reflecting the fact that 43 lbs. of material M2 actually were used whereas only 38 lbs. of material M2 should have been used. This variance could have been caused by the fact that M2 was a new material and required initial learning and other nonrecurring costs. In such a case, the standard quantity of 38 lbs. for 2,000 units may not need to be changed. On the other hand, the MEV variance may have been caused because of the inherent difficulty in working with material M2. In such a case, the standard of 38 lbs. for 2,000 units may need to be amended. In contrast, as was shown in Panel C of Figure 2, the journal entry that is likely to be made using traditional standard costing would completely ignore the impact of material substitution and would likely inflate the cost of this particular job.
The advantages of extracting the MSV are as follows. First, determining MSV lets the company assign the MSV cost to a customer whose rush job may have required using a more expensive material like M2. On the other hand, the MSV could be written off if the substitution were made to benefit the company. Also, creating an MSV and breaking it up into its price and efficiency components allows the company to evaluate whether the substitution of M2 for M1 is a profitable one. While all these calculations can also be performed off the accounting system, creating the MSV makes the process a part of the system so a history of such evaluations is available for future reference.

METHOD VARIANCE
A method variance occurs when more than one machine can be used to manufacture a product.5 For example, a plant may have newer machines that it normally would expect to use to manufacture a product, so its standards would be based on such new machines. Yet the same plant may also keep, as backups, older and less efficient machines that also could manufacture the same product but would require more inputs in the form of machine and/or labor hours. For this example, we assume that labor hours and machine hours have a 1:1 relationship.6 As 


	FIGURE 3

	PANEL A: THE FACTS

	Standard price per pound of material M1
	$10

	Standard price per pound of material M2
	$11

	Standard material quantity of M1 to make 100 units (lbs.)
	2

	Standard material quantity of M2 to make 100 units (lbs.)
	1.9

	Actual quantity produced (units)
	2,000

	Actual pounds of M2 used
	43

	

	PANEL B: WORKINGS

	
	Material M1
	Material M2

	Standard quantity to produce 2,000 units:
	
	

	Standard material quantity for 100 units (lbs.)
	2
	1.9

	Actual quantity produced (units)
	2,000
	2,000

	Hence, standard quantity to produce 2.000 units
	40
	38

	

	PANEL C: SOLUTION

	If MSV is determined, the journal entry would be:
	
	

	Work in process [(40.00)($10)]
	$400
	

	MEV [(43.00 − 38.00)($11)]
	$ 55
	

	MSV-Price [(40.00)($11 − $10)]
	$ 40
	

	MSV-Efficiency [(40.00 − 38.00)($11)]
	
	$ 22

	Material—M2 [(43.00)($11)
	
	$473

	
	
	

	If MSV is not determined, the journal entry might be:
	
	

	Work in process [(38.00)($11)]
	$418
	

	MEV [(43.00 − 38.00)($11)]
	$55
	

	Material—M2 [(43.00)($11 )]
	
	$473







a result, the method variance becomes pertinent because the traditional LEV from operating the older machines could potentially include the following two impacts. First, an older machine may need additional labor hours to perform the same task, and the additional hours would be reflected in the LEV. Second, the LEV would include the workers’ efficiency or lack thereof on the older machine.
We evaluate the usefulness of the method variance in Figure 4. Panel A shows that both machines, A and B, can be used to manufacture a product. Machine A is the more efficient machine and the one used for setting the standard time. Machine B is the backup. Panel B shows that the standard machine hours needed to produce 1,800 units are 30 on machine A and 36 on machine B, which can be compared to the 35 hours actually used to manufacture 1,800 units on machine B.
Panel C of Figure 4 reveals the recommended journal entry whereby a method variance is created. This method variance represents the loss incurred by substituting the backup machine B for machine A. Because machine B’s standard of 36 labor hours is greater than machine A’s standard of 30 hours, there is an unfavorable method variance of $120. On the other hand, because machine B took 35 hours to manufacture 1,800 units instead of its standard of 36 machine hours, there is a favorable LEV of $20. As you can see, while there was a loss incurred by using machine B instead of machine A, the actual usage of machine B was efficient. In contrast, assuming the traditional costing system recognizes that machine B was used, it is likely to charge the job $720 [(36 hours) × ($20 per hour)] instead of the $600 [(30 hours) × ($20 per hour)] that would have been charged if machine A had been used.
Here are the advantages of extracting the method variance. First, the impact of the method variance ordinarily would be included in the LEV and would provide a misleading impression of labor’s productivity. Second, the method variance could be used to isolate the additional cost that was incurred during the year by operating machine M2. This could permit a trade-off between purchasing a new machine 


	FIGURE 4

	PANEL A: THE FACTS

	Machine A: standard time needed for one unit (minutes)
	1.0

	Machine B: standard time needed for one unit (minutes)
	1.2

	Labor rate per hour
	$20

	Actual quantity produced (units)
	1,800

	Actual labor hours used to make 1,800 units using machine B
	35

	Actual labor cost
	$700

	

	PANEL B: WORKINGS

	
	Machine A
	Machine B

	Standard hours needed for 1.800 units on:
	
	

	Standard time needed for one unit (minutes)
	1.0
	1.2

	Actual quantity produced (units)
	1,800
	1,800

	Hence, the standard hours needed
	30
	36

	

	PANEL C: SOLUTION

	If method variance is determined, the journal entry would be:
	
	

	Work in process [(30.00)($20)]
	$600
	

	Method variance [(36.00 − 30.00)($20)]
	$120
	

	LEV [(36.00 − 35.00)($20)]
	
	$ 20

	Accrued Payroll
	
	$700

	
	
	

	If method variance is not determined, the journal entry might be:

	Work in process [(36.00)($20)]
	$720
	

	LEV [(36.00 − 35.00)($20)]
	
	$ 20

	[bookmark: _GoBack]Accrued Payroll 
	
	$700



and continuing to maintain the older machine, especially if tight delivery schedules are not the norm. Finally, the product cost would still be based on the standards for the more efficient new machine, and the job would not be charged a higher cost merely because a less efficient machine was used. That means a job that was completed on the older machine would not be penalized.7

RELEVANT, NOT IRRELEVANT
As you can see from the Parker Brass examples, standard costing has not become irrelevant in the new rapid-paced business environment. Parker Brass not only has managed to modify its standard costing system to achieve disaggregated and timely cost information for timely corrective action, but it has also designed additional variances to determine how setup time relating to small batches should be absorbed, whether an alternative raw material is economically feasible, and how a product’s cost might reflect the use of alternate production facilities. 

1	Studies reporting on the widespread use of standard costing in the U.S., the U.K., Ireland, Japan, and Sweden are summarized by Horngren, Foster, and Datar on page 225 of the 9th edition of their cost accounting text published by Prentice-Hall in 1997.
2	C. Cheatham, “Updating Standard Cost Systems,” Journal of Accountancy, December 1990, pp. 57-60; C. Cheatham, “Reporting the Effects of Excess Inventories,” Journal of Accountancy, November 1989, pp. 131-140; C. Cheatham and L.R. Cheatham, “Redesigning Cost Systems: Is Standard Costing Obsolete,” Accounting Horizons, December 1996, pp. 23-31; H. Harrell, “Materials Variance Analysis and JIT: A New Approach,” Management Accounting, May 1992, pp. 33-38.
3	The standard production hours needed for 1,200 units were 24 [(1,200) × (0.020)], whereas the actual labor hours used have been intentionally set at 24. In addition, the standard and actual labor hours for one setup have been intentionally set at four.
4	An alternative scenario could have the cost per pound of M2 ($9 per lb.) being lower than that for M1 ($10 per lb.) because M2 is used to manufacture other products as well and the company obtains quantity discounts for large purchases of M2.
5	To a limited extent, the rationale behind the method variance is similar to that for the material substitution variance (MSV) discussed earlier.
6	That is, the machine does not work independent of the worker. Hence, the labor hours spent on the machine are the same as the number of hours the machine was operated.
7	A similar reasoning is applied in situations wherein the routing for the manufacture of a product is amended during the year, possibly because the customer wants an additional processing step. In such a case, the resulting process variance could be charged to the customer.


Reading 14-2: Redesigning Cost Systems: Is Standard Costing Obsolete?
By Carole B. Cheatham and Leo B. Cheatham, Professors at Northeast Louisana University.

SYNOPSIS: Since the early 1980s standard cost systems (SCSs) have been under attack as not providing the information needed for advanced manufacturers. In spite of its critics, SCSs are still the system of choice in some 86 percent of U.S. manufacturing firms.
This paper discusses the criticisms of SCSs that (1) the variances are obsolete, (2) there is not provision for continuous improvement, and (3) use of the variances for responsibility accounting result in internal conflict rather than cooperation. Updates for SCSs in the form of redesigned variances, suggestions for dynamic standards, and refocused responsibility and reporting systems are presented.
The compatibility of SCSs and its main competitor as a cost system, activity-based costing (ABC), is examined. The authors discuss when it is appropriate to use ABC or SCS or some combination of the two.
Since Eli Goldratt’s (1983) charge that cost accounting is the number one enemy of productivity in the early 1980s, traditional cost systems have been under attack. Although Goldratt subsequently softened his stand to say that cost rather than accounting was the culprit (Jayson 1987), others were quick to jump on the bandwagon to condemn the cost systems in use. New systems were proposed of which the most popular was activity-based costing (ABC).
	In spite of all the criticism, a 1988 survey shows 86 percent of U.S. manufacturers using standard cost systems (Cornick et al. 1988). A survey by Schiff (1993) indicates that 36 percent of companies use activity-based costing, but only 25 percent of those use it to replace their traditional cost system. It would seem that only about 9 percent (25 percent of the 36 percent) of companies are using ABC as their main system while the vast majority use a standard cost system (SCS).
	This is not to say that traditional SCSs could not benefit from being updated. However, accountants in industry (as well as academia) seem unaware that a redesigned SCS can provide the information they need, and that updating their present system is an easier process than adopting a new system. The SCS is one vehicle of articulation among managerial, financial and operations accounting, and it is a control system while the candidates for its replacement typically are only cost accumulation systems.
	In this article the major criticisms of SCSs are examined along with ways that the weaknesses can be remedied or ameliorated. The criticisms relate to the use of specific variances, the lack of provision for continuous improvement, and the fact that administration of the system results in internal competition rather than cooperation. The appropriate use of ABC systems in conjunction with SCSs is also discussed.
 UPDATING THE VARIANCES IN AN SCS
Concerning the variables analyzed in an SCS, most criticisms center on the overemphasis on price and efficiency to the exclusion of quality. Other criticisms center on the use of the volume variance to measure utilization of capacity while ignoring overproduction and unnecessary buildups of inventory. In making such charges, critics fail to realize variance analysis is not “locked-in” to a particular set of variables. Standards are only benchmarks of what performance should be. The particular variables used can be changed as the need arises.
	The following discussion focuses on concerns of the new manufacturing environment—raw material ordering and inventory levels, quality, production levels, finished goods inventory levels and completion of sales orders.
VARIANCES PERTAINING TO RAW MATERIALS
The set of variances in Figure 1 centers on the function of raw material ordering and inventory levels (Harrell 1992). The Raw Material Ordering Variance gives information about the effectiveness of suppliers. It contrasts the raw materials ordered with the raw materials delivered (purchased). Any variation may be considered unfavorable because the goal is to have orders delivered as placed. Too much delivered will result in unnecessary buildups of raw material stocks. Too little delivered is unfavorable because production delays may result.
	The Price Variance in Figure 1 is the traditional price variance computed on materials purchased. This variance has been criticized on the grounds that over-emphasis on price leads purchasing managers to

FIGURE 1
VARIANCES RELATING TO MATERIAL PURCHASING
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ignore quality. However, price is a legitimate concern that should not be overlooked. This system also uses a Quality Variance (presented in a following section). If low quality materials are purchased in order to gain a low price, this will result in an unfavorable Quality Variance.
VARIANCES PERTAINING TO MATERIAL INVENTORIES AND EFFICIENT USE
The set of variances in Figure 2 focuses on raw material inventory levels and quantity or efficiency of material use.
	The Raw Materials Inventory Variance (Harrell 1992) shows either more material purchased than used (an inventory buildup) or more material used than purchased (an inventory decrease). With the JIT philosophy, purchasing more than used causes an unfavorable variance, while decreasing previous buildups causes a favorable variance.
	The Efficiency Variance in Figure 2 is based on the difference between the actual pounds of material used and the standard amount for total production. The traditional Efficiency or Quantity Variance is the difference between the actual pounds of material used and the standard amount for good production. The traditional variance is actually as combination of quality and efficiency factors. As can be seen in the next section, quality is better treated in a separate variance.
VARIANCES PERTAINING TO PRODUCTION LEVELS AND QUALITY
The next set of variances (Figure 3) turns from input analysis to output analysis and relates to production levels and quality. All cost factors are included in the “standard cost per unit” including labor and overhead.
	The Quality Variance is the standard cost of units produced that did not meet specifications (the difference between total units produced and good units produced). In traditional variance analysis, this variance is buried in the efficiency variances of the various inputs.
	Ignoring labor and overhead, suppose a company used two pounds of material per finished unit at a standard cost of $1.00 per pound. Further assume they used 4,900 pounds in the production of 2,500 total units, of which 100 were defective. Traditional variance analysis would show an unfavorable Efficiency Variance of $100 computed on the difference between the standard cost of the 4,800 pounds that should have been used to produce the 2,400 good units and the 4,900 pounds actually used.
	A better breakdown of the traditional variance shows a favorable Efficiency Variance of $100 and an unfavorable Quality Variance of $200. The Production Department did use only 4,800 pounds to produce 2,500 units that should have taken 5,000 pounds. The fact that some of these units were defective should appear as a Quality Variance, as it does in this analysis. The Quality Variance is $200 unfavorable representing $2.00 per unit invested in 100 defective units.
	This analysis also yields a Production Variance based on the difference between the standard cost of good units produced and the scheduled amount of production. The goal in advanced manufacturing environments is to produce exactly what is needed for sales orders (scheduled production). A variance from scheduled production either way is unfavorable because too much production results in unnecessary buildups of inventory while too little results in sales orders not filled. As is the case with the Raw Material Inventory variance, the critical factor is the cost of the capital invested in excess inventories. It is desirable to highlight this cost in responsibility reports by applying a cost of capital figure. to the excess (Cheatham 1989).


	For simplicity’s sake, the above illustrations of input analysis pertain to materials. Labor and volume-related variable overhead can be analyzed in a similar manner. Since there is no difference between labor purchased and labor used in production, the labor input variances would include the traditional Rate Variance and the updated Efficiency Variance.FIGURE 3
VARIANCES RELATED TO QUALITY AND PRODUCTION LEVELS
[image: f15-1-3]

Other than showing a budget variance for the various elements of fixed overhead, there is no point in further analysis in terms of a Volume Variance. The updated Production Variance serves the same purpose in a far better fashion.

VARIANCES PERTAINING TO SALES ANALYSISFIGURE 2
VARIANCES RELATED TO MATERIAL USAGE
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There are various ways to analyze sales. One method is to use price, mix and volume variances. A further analysis is to break down the volume variance into market size and market share variances. The analysis in Figure 4 is presented because it articulates well with the output analysis for production.
	The sales variances indicate customer service as well as the cost of lost sales. The variances use budgeted contribution margin as a measure of opportunity cost. The Finished Goods Variance indicates the opportunity cost associated with orders completed but not shipped. A delay in shipment causes a loss because of subsequent delay in receiving payment. The Sales Order Variance represents the opportunity cost associated with sales orders that could not be filled during the time period for whatever reason—lack of capacity, scheduling problems, etc.
	The above discussion presents a variety of variances that are not used in a traditional standard cost system. The variances can be used for control purposes alone or can be integrated into the financial accounting records (Cheatham and Cheatham 1993).
The system is not intended to be a generic solution for any company’s needs. It is intended to demonstrate that, with a little creativity, it is possible to redesign SCSs to measure variables that are important to a particular company in today’s manufacturing environment.

UPDATING THE SCS FOR CONTINUOUS IMPROVEMENT
In a manufacturing environment in which continuous improvement is a goal of most companies, the charge has been made that SCSs do not encourage positive change. However, static standards based on engineering studies or historical data are not an essential part of an SCS. Standards can be adjusted to be dynamic, or changing, by any of several methods.FIGURE 4
VARIANCES RELATED TO SALES
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USING PRIOR PERIODS’ RESULTS AS STANDARDS
One way to have dynamic standards is to use last period’s results as standards. This idea has been advocated in the past as a way for small business to have the benefits of standards without the expense of engineering studies (Lawler and Livingstone 1986; Cheatham 1987). The objection can be made that last period’s results may not make very good standards if last period was unrepresentative for whatever reason. If this is the case, last period’s results can be modified.
	Another variation on using past performances as standards is the use of a base period. Comparisons can be made with the base period and all subsequent periods, if desired. Boer (1991, 40) describes a system of using a base year as a “pseudo flexible budget” from which unit costs are developed. He comments that the system “encourages continuous improvement and never implies that a level of performance is adequate. Instead, it encourages managers to improve continuously.”
	Still another variation on using prior periods’ results as standards is the use of best performance-to-date (BP). BP is a rigorous standard for self-improvement because it motivates workers as well as managers to exceed all past performance.
Using Benchmarking
Although past performance costs may be used in a variety of ways to formulate dynamic standards, any such system has an inward focus. Benchmarking looks outside the firm to the performance of industry leaders or competitors. Benchmarking typically is applied to performance measures rather than standard costs. However, using the performance of industry leaders as a standard provides motivation to become world-class in much the same fashion.
	The primary barrier to use of benchmarking standards is, of course, lack of information. Edward S. Finein (1990), former vice president and chief engineer of Xerox, lists the following sources of information when using benchmarking for performance measures: (1) external reports and trade publications; (2) professional associations; (3) market research and surveys; (4) industry experts; (5) consultants’ studies; (6) company visits; and (7) competitive labs. In the absence of hard information, an approach may be taken to estimate the performance of industry leaders. Trying to meet the supposed standards of industry leaders (or other competitors) can have results that are useful as long as the company is striving toward beneficial goals.
USING MOVING COSTS REDUCTIONS
Still another way to have dynamic standards is through use of predetermined cost reductions. Horngren et al. (1994) describe a system of what they call a “continuous improvement standard cost” or a “moving cost reduction standard cost.” This system reduces the standard cost by a predetermined percentage each time period, such as a one percent reduction in standard cost per month computed by setting the new standard at 99 percent of the previous month’s standard.
	The question that their system raises is how to determine the amount of the cost reduction. One possibility is the use of cost improvement curves. Cost improvement curves are a new variation of the old learning curve idea. Learning curves were based on reduction of direct labor costs due to learning by the workers. With a large percentage of product conversion being brought about by automated equipment rather than laborers, potential cost reductions relate to the experience factor for the organization as a whole which may be measured by cost improvement curves.
	Pattison and Teplitz (1989) calculate the new rate of learning for an organization that replaces labor with automated equipment as: 
	Ratenew = Rateold + (1 - Rateold) * L * R
where Rateold is the rate of learning for the old system, L is the proportion of learning attributed solely to direct labor stated as a percentage, and R is the proportion of direct labor being replaced. The formula actually reduces the learning rate applicable to labor only, the assumption being that workers can learn but not machinery. An updated version of the formula is needed which encompasses factors such as managers’, supervisors’ and engineers’ experience.
	The Japanese stress the formula 2V=2/3C, or if volume is doubled, the cost should be two-thirds of what it was originally. This formula equates to a 67 percent learning curve which represents a high degree of learning. However, their attitude is that learning does not just happen—it should be made to happen.
USING TARGET COSTS
Another idea borrowed from the Japanese is the use of target costs based on the market. Target costs are used in Japan primarily for new products that are still in the design stage. The idea is to set a cost that is low enough to permit a selling price that is viable on the market. The price is the starting point for calculating costs, and the various costs are backed out from the price. Typically, the target cost is very low. Hiromoto (1988) describes the use of target costs at the Daihatsu Motor Company. First, a product development order is issued. Then an “allowable cost” per car is calculated by taking the difference between the target selling price and the profit margin. Then each department calculates an “accumulated cost” based on the standard cost achievable with current technology. Finally, a target cost is set somewhere between the allowable and accumulated cost. All this takes place before the product is designed. The design stage typically takes three years. When the product is finally in production, the target cost is gradually tightened on a monthly basis. Later the actual cost of the previous period is used to drive costs down further.
        Market-based target costs have a strong appeal on a basis for standard costs because they focus on the customer rather than on internal engineering capabilities. However, using target costs is easiest with new products because as much as 90 percent of product costs are set in the design stage (Berliner and Brimson 1988). The way a product is designed determines the way it has to be manufactured and sets the stage for further cost reductions.
	Standard costs do not have to be static. Dynamic standards can be formulated using a variety of methods including past performance, industry leader’s performance, or target costs based on predetermined reductions or the market. Market-based target costs have the most intuitive appeal because the focus is on the future and on the customer. However, they may work better for new products rather than for established products.
UPDATING MANAGEMENT RESPONSIBILITY AND REPORTING
Besides revamping the SCS to better reflect today’s concerns in terms of variables to be measured and continuous improvement, there needs to be improved reporting of variances. Old reporting systems tended to foster internal competition and arguments about whose department was to blame for unfavorable variances. There needs to be an attitude of cooperation among workers, managers and departments.
	Revised lines of responsibility used with new plant layouts are improving some of the competitive attitudes that once prevailed in manufacturing organizations. Plants that used to feature “push through” production with large masses of raw materials and semi-finished product moving from one process to another are changing to work cells or similar arrangements. The work cell arrangement features equipment that can process a product from start to finish. Workers in the work cell typically can operate all or several types of machinery. This leaner “pull through” approach allows a sales order to be rapidly processed within the work cell which decreases cycle time and holds work in process and finished goods inventories to a minimum.
	The work cell arrangement allows a team of workers to be responsible for the entire product and reduces the likelihood that defects will be passed along to the next department. Along with the work cell arrangement many companies are decentralizing functions such as engineering and making these personnel responsible for a particular work area or product line. With the decentralization, there is more focused responsibility. Decentralization and a team approach to production eliminate many conflicts that once existed.

	In addition to the new attitudes about responsibility, there needs to be improved reporting. The variances outlined in this paper can be reported in two types of management reports. The report illustrated in Fig. 5 shows the trade-offs between price, efficiency and quality. This type of report can be done on a plant level or department level as well as a work cell level. The price variance for work cells or departments should be computed on material used rather than purchased because this gives a better picture of the trade-offs involved. Upper-level management reports should probably show both types of price variances if there are significant differences between purchases and use.FIGURE 5
WORK CELL A
VARIANCE TRADE-OFF REPORT FOR MONTH OF JULY 19X6
Raw Materials:




Price
Quantity
Total
Material X
100 F
200 U
100 U
Material Y
50 F
100 U
50 U
Material Z
200 F
150 F
350 F
Total
350 F
150 U
200 F




Labor:




Rate
Efficiency
Total
Type A
400 F
200 F
600 F
Type B
550 U
250 F
300 U
Total
150 U
450 F
300 F




Traceable Overhead Variances:




Spending
Efficiency
Total
Power
150 F
50 U
100 F
Supplies
100 U
10 U
110 U
Other
  50 F
10 F
  60 F
Total
100 F
50 U
50 F




Quality Variance on Dept. A Contribution to Product Cost
100 Defective Units @ $7.00


700 U




Total


150 U



	The report illustrated in Fig. 6 shows the effects of variances related to inventories. Raw material excesses at cost, related to both current and past purchases, are listed along with the related cost of capital. In this case it is assumed the excess was held the entire month and the cost of capital was one percent. Work-in-Process excesses are measured in terms of the Production Variance. This variance measures the difference between scheduled and actual production. Presumably if there were excesses from the previous month, there was an adjustment made in the scheduled production. Cost of capital figures show the effect of holding these excess inventories.
	In the case of Finished Goods, the crucial factor is the opportunity cost of sales orders not filled measured by the lost contribution margins. Therefore, if orders are completed but not shipped or there is an inability to fill a sales order because of lack of capacity, this is indicated by the Finished Goods Variance or the Sales Order Variance. The illustration assumes a favorable Finished Goods Variance because more sales orders were filled than units produced, indicating a decrease in previous finished goods stock.
	Although a reporting system such as that illustrated in Figures 5 and 6 may not eliminate all conflicts, it is certainly helpful to recognize that trade-offs occur. It is also beneficial for upper-level managers to see the cost of excesses or deficiencies in inventories measured in terms of lost contribution margins and cost of capital.



FIGURE 6
PROFITABLE MANUFACTURING COMPANY
EXCESS INVENTORY REPORT FOR MONTH OF JULY 19X6


Cost
Cost of Capital
Raw Materials


Excess from previous month
$5,000
$ 50
Current inventory variance
  3,000 F
($ 30)
Total
$2,000
$ 20



Work in Process


Cell A Production variance
$4,000 U
$ 40
Cell B Production variance
$1,000 U
$ 10
Total
$5,000 U
$ 50



Total Excess and Cost of Capital
$7,000 U
$ 70



Finished Goods:




Cost
Contribution
Margin
Finished goods variance
$ 5,000 F
$(1,500)
Sales order variance
  8,000 U
  2,400
Total
$ 3,000 U
$   900



Total Cost of Capital and Lost Contribution Margins

$   970



STANDARD COST SYSTEMS AND ABC
A final consideration in updating SCSs is how an SCS relates to ABC. Although ABC potentially has broader uses, it primarily has been used for manufacturing overhead.
	When a company has a significant amount of indirect product cost, ABC results in better product costing because ABC is superior for allocating these costs among products. This permits company managers to more knowledgeably price products.
However, ABC is a cost accumulation system rather than a cost control system. When used with process value analysis (PVA) or activity based management (ABM), ABC can have a cost management feature, but there is no day-to-day monitoring system to assure that costs are within certain parameters.
	Most companies can benefit from some combination of ABC and an SCS. One possibility is use of ABC for indirect costs and an updated SCS for direct costs. Another possibility is use of an SCS for financial records and ABC for analysis of indirect costs outside the main record-keeping system. A combination of the two systems retains the advantages of the superior control features of an SCS with the benefits of better overhead analysis from ABC.

CONCLUSION
SCSs are not really the dinosaurs of cost systems, but they may benefit from a little evolution. Updated variances along with dynamic standards will vastly improve the usefulness of most SCSs. ABC can coexist with an SCS and bring some order to the general area of indirect costs. Improvements in the reporting of variances can allow managers to assess trade-offs and inventory stocks and their impact on profits.
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Reading 14-3: Can Variance Analysis Make Media Marketing Managers More Accountable?
by Ted Mitchell, Ph.D., and Mike Thomas, Ph.D.



Arguments and assumptions made more than 50 years ago essentially established how we calculate cost variances today. It is time to review the accuracy and relevance of our traditional calculations, especially as variance analysis moves into new fields, such as marketing, and new applications, such as using nonfinancial performance measures. Indeed, models appropriate for the paper and pencil world of a hands-on analyst in 1950 may be ready for improvements, especially given the widespread use of computers and database control systems today.

We will demonstrate the errors in the traditional cost variance formulas and propose a new set of equations for calculating variances using the Minimum Potential Performance Budget (MPPB) model. After showing how this new model correctly calculates cost variances in all four economic situations, we will apply it to an advertising campaign using the nonfinancial performance measures of reach and frequency. First, though, we will provide background information on the assumptions and explain why they have been generally accepted.

BACKGROUND

More than 75 years ago, Henry Maynard wrote about variance analysis, “It’s essential value lies in the fact that it is a control system.”1 Fifty years ago, detailed discussions arose concerning the algebra, formulas, and calculations to use in practice when evaluating financial performance.2 In 1997, Josef Kloock and Ulf Schiller revisited some of the criticisms regarding variance analysis when companies used it to help improve decision making and in assigning responsibility for performance evaluations.3

Assumptions in Variance Analysis

The basic premise of variance analysis is that larger variances are symptoms of  larger control problems. The accuracy of variance calculations, however, hinges on two basic assumptions.4 First, small errors due to the allocation of small joint variances should be of little concern, and, second, the conventional two-variance model (a price and quantity variance) provides the correct calculations in most practical cases.

Considering the first assumption, marketing settings are plagued with large joint variances and thus large potential calculation errors not often expected in traditional manufacturing cost applications. As for the second assumption, we will demonstrate that the conventional two-variance analysis (price and quantity) inflates variances in three of the four possible economic situations. We will also show that the normative three variance solution (price, quantity, and joint variances) is equally flawed. The traditional debate about the efficacy of the three-variance solution over the practical simplicity of the two-variance solution is made moot when we realize both are inaccurate.

To provide accurate, unbiased measures of the primary variances (price and quantity), we need a new method. The solution lies in the economic geometry behind variance analysis and is found in the Minimum Potential Performance Budget.

Reasons for the General Acceptance of the Two-Variance Solution

Apparently, two related causes led to the general acceptance of the traditional two-variance algebraic model   taught in current management and cost accounting texts as well as in practice. One was the first Industrial Revolution and the Scientific Management strategy that organized work in the new capital-iintensive factories. The other was the emphasis on external financial reporting in the United States.

To support the development of large, capital-intensive factories during the first Industrial Revolution, companies needed significant investment capital, so top management desired information about investment efficiency. Because these investments were directed toward converting materials and labor into manufactured products, cost accounting systems evolved to provide detailed information about the manufacturing costs of products.

Due in part to the labor environment (i.e., a force that was not highly educated, that was willing to work for low wages, and that was highly motivated to work), Scientific Management became the dominant strategy for organizing work. Specifically, a company broke down value chain activities into tasks that were quickly and easily taught (e.g., shoveling coal) and created departments for controlling similar activities (e.g., welding or painting departments).

Through techniques such as time and motion studies, industrial engineers developed the “one best way” to perform each task, with performance standards (standard times and quantities) and measured variances from them logically following. Because each department was a functional silo operating independently from other departments, measuring efficiency through department cost variance reports dominated the cost accounting system (e.g., G.C. Harrison’s 1918 set of equations for analyzing cost variances). Using cost variances to evaluate performance and motivate efficiency gains, the cost accounting system became the company’s management accounting system.5 Thus, the algebraic approach to variance analysis became the accepted pedagogy and practice, and its underlying geometric reality disappeared from our texts.

Through the interaction with a related cause (i.e., the U.S. emphasis on external financial reporting), the algebraic approach became entrenched. To raise the financial capital needed during the first Industrial Revolution, investors purchased stock in the manufacturing companies. Especially since the late 1920s and the American stock market crash, the investing public has demanded accountability for management’s stewardship role, which came in the form of publicly available financial reports. Certified public accountants ensured report reliability through audits. To ensure that the financial statements were accurate, auditors required report articulation through a transaction-based financial accounting system following generally accepted accounting principles.

The result was the need for a product’s “cost” to be verified objectively through a transaction-based journal entry recording system and, therefore, algebraic equations to calculate and journalize resource cost variances. Through journalized cost attaching, financial accountants could provide a fully absorbed product cost within a  system that was simple to install and operate and that also was simple to understand.6 Using the standard cost systems developed with Scientific Management, a simple two-variance solution and journalized cost variances became the accepted model.

To this day, traditional cost variance analysis supports Scientific Management and external financial reporting, reconciling budgeted and actual monthly earnings reports within an articulated set of external financial reports generated by a journal-entry-driven recording system.

The errors that result when standards are “loose” and joint variances are large, though, force a reconsideration of the two and three-variance models. When one reviews the geometry of budgeted and actual costs and their resulting variances, these errors become obvious, as does a new set of calculations solving this problem.

THE GEOMETRY OF VARIANCE ANALYSIS

The logic of variance analysis is to explore the impact from changes in one variable while holding the other variable constant. Figure 1 illustrates the geometry. To understand the primary variances, imagine a rectangular clay tablet, A, with the length of one side representing the actual price and the length of the other representing the actual quantity. Tablet A’s area represents the total actual cost and includes Areas 1 and 3 in Figure 1. A second clay tablet, B, represents the total budgeted cost (Areas 1 and 2).

                                                    Figure 1: Areas of Primary Variance 
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Figure 2: The Geometry of a Joint Variance 
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The two tablets overlap (Area 1). Area 2 is the primary quantity variance, and Area 3 is the primary price variance. In Figure 1, there is no residual or joint variance. The difference between the actual cost and the budgeted cost is equal to the sum of the two primary variances. 

In Figure 2, actual cost is greater than budgeted cost. Area 1 represents the budgeted cost (Cb = PbQb) and is like a tablet resting upon another tablet representing the actual cost. The sum of Areas 1, 2, 3, and 4 represents the actual cost, Ca = PaQa. The difference between the two total costs, Ca – Cb, is the sum of areas 2, 3, and 4. 

Area 2 represents the primary quantity variance, which is the change in cost caused by the change in quantity while holding price constant at Pb = $1. Area 3 represents the primary price variance, which is the change in cost caused by a change in the purchase price when holding quantity constant at Qb = 3. 

In both Figures 1 and 2, Area 2 is the same primary quantity variance with the same magnitude, while Area 3 is the same price variance with the same magnitude. There is no difference in absolute values or primary variances. The primary variances provide the same magnitude of symptoms in Figures 1 and 2, and the only difference between the total variances is the joint or residual variance.
 
There is no joint variance in Figure 1, but, in Figure 2, Area 4 is needed to calculate the difference between actual and budgeted cost. It represents the joint variance and reflects the impact on cost of simultaneous or joint changes in both price and quantity. It is sometimes called the unexplained variance because it cannot be explained solely in terms of changes in a single attribute. 

From a managerial point of view, the relative sizes of the primary variances are the diagnostic focus of variance analysis because they identify the impact of one change at a time. Of less interest is the joint or residual variance because it cannot be attributed to the change in a single variable. 

The geometry in Figures 1 and 2 provides the basic logic and definitions used in the theory of variance analysis. An important feature of this geometry is that the size of each area remains constant regardless of a change in labels. That is to say, if the budgeted price, Pb, is relabeled to be the actual price, Pa, and vice versa, the size of the primary price variance remains the same, which we will explain later. 

It is obvious from Figure 1 that there are situations in which a joint variance should not be calculated (as in the three-variance model) or included in one of the primary variances (as in the two-variance model). But there are some situations, as in Figure 2, in which a joint variance must be calculated when explaining the difference between budgeted and actual cost. Note that the geometrical definitions of the primary variances do not include the joint or residual variance. 

ILLUSTRATIONS OF THE FOUR ECONOMIC SITUATIONS

Four situations are possible. Figures 4 through 7 illustrate each by beginning with the geometric solution followed by a three-variance solution, then the two-variance solution used in practice and taught in all texts. 

To solve the calculation errors the two and three-variance models create, we propose a new set of variance calculations, the Minimum Potential Performance Budget model. These calculations mimic the geometry of each economic situation (labeled as Cases 1 through 4 in Figures 4 through 7). To calculate the primary variances correctly, the multiplier in each primary variance formula must be the minimum value for the other variable. The formulas for each variance are as follows: 

Price variance: Qmin × (Pa – Pb) 

Quantity variance: Pmin × (Qa – Qb) 

Residual variance: (Ca – Cb) – [Qmin(Pa – Pb)] – [Pmin(Qa – Qb)] 

We will also present these calculations with each economic situation in Figures 4 through 7. Figure 3 summarizes the four economic situations and the errors resulting from the three and two-variance models. Each of the incorrectly calculated variances in Figures 4 through 7 appears in bold, and an * follows them.



Figure 3: Algebraic Variance Models’ Errors 
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Figure 4: Case 1
Pa > Pb and Qa> Qb
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The Three-Variance Solution 
Price variance: Qb × (Pa – Pb) = 3($2 – $1) = $3 
Quantity variance: Pb × (Qa – Qb) = $1(4 – 3) = $1 
Residual variance: (Qa – Qb) × (Pa – Pb) = (4 − 3) × ($2 – $1) = $1 

The Two-Variance Solution 
Price variance: Qa × (Pa – Pb) = 4 × ($2 – $1) = $4* 
Quantity variance: Pb × (Qa – Qb) = $1 × (4 – 3) = $1 

       The Minimum Potential Performance Budget Solution 
       Price variance: Qmin × (Pa – Pb) = 3 × ($2 – $1) = $3 
       Quantity variance: Pmin × (Qa – Qb) = $1 × (4 – 3) = $1 
       Residual variance: (Ca – Cb) – [Qmin × (Pa – Pb)] – [Pmin × (Qa – Qb)] = $1 

THE NEED FOR A NEW VARIANCE MODEL 

In all four cases, the traditional equations ensure that the sum of the individual variances equals the total variance, but a correct sum is not sufficient for an accurate solution. To provide a correct solution, the primary price and quantity variances must equal the absolute values found in the geometry of the situation.  

Because the numbers are the same in all four cases, the sizes of the primary variances represented by Areas 2 and 3 remain constant. Only the labels of actual and budget change from case to case. That is to say, the absolute size of the two primary variances must remain $1 and $3, respectively, if a solution is to be correct.


Figure 5: Case 2: Pa > Pb and Qb > Qa 
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The Three-Variance Solution 
Price variance: Qb(Pa – Pb) = 4($2 – $1) = $4*
Quantity variance: Pb(Qa – Qb) = $1(3 – 4) = ($1)
Residual variance: (Qa – Qb)(Pa – Pb) = (3 – 4)($2 – $1) = ($1)*


The Two-Variance Solution 
Price variance: Qa(Pa - Pb) = 3($2 - $1) = $3 
Quantity variance: Pb(Qa – Qb) = $1(3 – 4) = ($1)

     The Minimum Potential Performance Budget Solution 
     Price variance: Qmin(Pa – Pb) = 3($2 – $1) = $3
     Quantity variance: Pmin(Qa – Qb) = $1(3 – 4) = ($1)
     Residual variance: (Ca – Cb) – [Qmin(Pa – Pb)] – [Pmin(Qa – Qb)] = $0

Errors Resulting from the Two and Three Variance Models

The three-variance solution inflates at least one of the primary variances in three of the four cases. Case 1 is the only case in which the three variance model provides a correct solution. Case 2 inflates the price variance, Case 3 inflates the quantity variance, and Case 4 inflates both primary variances. The geometry demonstrates that the source of the inflated variances is the inclusion of the joint variance. The three-variance model always generates a joint variance, and, in Cases 2 and 3, must be considered wrong because there is not joint variance (Area 4). 

The two-variance solution arbitrarily allocates the joint variance to the primary price variance, which has no theoretical justification.7 Only in Case 2 does this model provide the correct values found in the geometry of the situation.

Applications in Non-production Environments

If variance analysis is to be widely adopted outside the world of production control and cost accounting, we need a new procedure for calculating unbiased variances. In marketing environments, the standards and forecasts in budgets are not as tight as in production, so the inaccurate standards imply large variances. Large variances imply large joint variances, and large joint variances imply large potential errors due to inflated variances. 

When the traditional two-and three-variance models inflate variances in three of four situations, the traditional assumption of small joint variances is crucial. In marketing control we cannot assume the forecasts and standards will be current and the variances will be small.8 If the standards are not accurate and the variances are large, then Robert Watson’s warnings of a potential for biased measurements and distorted decision-making must be taken seriously.9 


Figure 6: Case 3: Pb > Pa and Qa > Qb Price
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The Three-Variance Solution 
Price variance: Qb × (Pa – Pb) = 3 × ($1 – $2) = ($3)
Quantity variance: Pb  × (Qa – Qb) = $2 × (4 – 3) = $2*     
Residual variance: (Qa – Qb) × (Pa – Pb) = (4 – 3) × ($1 – $2) = ($1)*


The Two-Variance Solution 
Price variance: Qa × (Pa – Pb) =4 × ($1 – $2) = ($4)* 
Quantity variance: Pb × (Qa – Qb) = $2 × (4 – 3) = $2* 

The Minimum Potential Performance Budget Solution 
Price variance: Qmin × (Pa – Pb) = 3 × ($1 – $2) = ($3)
Quantity variance: Pmin × (Qa – Qb) = $1 × (4 – 3) = $1
Residual variance: (Ca – Cb) – [Qmin(Pa – Pb)] – [Pmin(Qa – Qb)] = $0


The goal of variance analysis should be to calculate the primary variances in a way that ensures excluding the joint variance when it exists. This means the new focal point should be on the minimum potential performance level, Pmin × Qmin (Area 1), which the following marketing example illustrates. 

EVALUATING MEDIA MANAGERS USING THE MPPB MODEL 

This example presents a new model of variance analysis designed to produce accurate measures of deviation impacts to control advertising plans. In the field of media planning, the term variance means the magnitude of impact on an overall advertising goal due to a change in advertising activities. 


                                               Figure 7: Case 4: Pb > Pa and Qb > Qa 
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The Three-Variance Solution 
Price variance: Qb × (Pa – Pb) = 4 × ($1 – $2) = ($4)* 
Quantity variance: Pb × (Qa – Qb) = $2 × (3 – 4) = ($2)* 
Residual variance: (Qa – Qb) × (Pa – Pb) = (3 – 4) × ($1 – $2) = $1*

The Two-Variance Solution 
Price variance: Qa × (Pa – Pb) =3 × ($1 – $2) = ($3) 
Quantity variance: Pb × (Qa – Qb) = $2 × (3 − 4) = ($2)* 

The Minimum Potential Performance Budget Solution 
Price variance: Qmin × (Pa – Pb) = 3 × ($1 – $2) = ($3)
Quantity variance: Pmin × (Qa – Qb) = $1 × (3 – 4) = ($1)
Residual variance: (Ca – Cb) – [Qmin × (Pa – Pb)] – [Pmin × (Qa – Qb)] = ($1)

The new MPPB model we propose applies to two-variant planning models used in advertising. That is, if we express overall advertising performance, Z, as the product of two advertising activities, X and Y, then the impacts on the overall goal due to the deviations in each activity (X or Y) can be isolated, measured, and compared. In more formal terms: 

Equation #1: Za – Zb = XaYa – XbYb = Xm (Ya –Yb) + Ym (Xa –Xb) + r 
		where: Za – Zb= the difference between the performance goal and the actual
				  results, and 

Equation #2: Xm × (Ya –Yb) = Y variance or the impact due to the deviation in activity Y,
 
Equation #3: Ym × (Xa –Xb) = X variance or the impact due to the deviation in activity X, 

Equation #4:  r = Za – Zb – Xm × (Ya –Yb) – Ym × (Xa –Xb) = joint variance or residual impact due to the simultaneous deviations in X and Y 

(Subscripts: a = actual result, b = planned result, m = the minimum of a or b). 

To evaluate media advertising campaigns, most companies use gross rating points (GRP), which media planners calculate by multiplying frequency by reach. For example, an advertising plan could call for 240 gross rating points by achieving a frequency of four exposures per household and reaching 60% of households. At the end of the campaign, the media planning results show advertising frequency has deviated from plan by 25% and the reach by 30%. The actual reach was 78%, and the actual exposure frequency was three, which resulted in a total of 234 gross rating points. Table 1 summarizes this performance. 

	Table 1: Deviations in Advertising Plan

	
	Actual
	Budgeted
	Deviations

	
	Results
	Values
	from Plan

	Gross rating points 
	Ga = 234
	Gb = 240
	– 6 GRP

	Frequency = number of exposures per household (F) 
	    Fa =Fm=3*
	Fb = 4
	- 1 exposure per household (25%)

	Reach = percentage of households reached (R) 
	Ra = 78
	Rb = Rm = 60*
	+18 (30%)

	* Minimum level of each activity is labeled with subscript m.



Which of the two deviations from plan is having the greatest impact on the change in advertising performance? Observation leads us to believe it is reach because its variance is 30% compared to the frequency variance of only 25%. This is incorrect. The deviation from the planned frequency is the correct answer because it has the largest impact on the overall GRP performance (60 GRP, shown in Table 2). Using the MPPB model, the media planner can accurately identify which of the two deviations in the advertising plan is having the greater impact on GRP, as Table 2 shows. 

Because variance analysis is an alien concept to most media planners, they rely on experience and judgment in determining what to focus on to improve performance. Media planners have not had a model of variance analysis that is accurate enough to test their judgments across the full range of possible media situations. The full range of situations includes differences that can exceed or be short of budget for either reach or frequency. 

	Table 2: Variance Report—Reach and Frequency

	Actual GRPs 
	
	234 

	Planned GRPs 
	
	240 

	Change in GRPs to be explained by deviations in reach and frequency activities 
	
	(6) 

	Impact on GRP due to the 30% increase in reach: Fm × (Ra – Rb) =3 × (78 – 60) 
	54 
	

	Impact on GRP due to the 25% decrease in frequency: Rm  × (Fa – Fb) = 60 × (3 – 4) 
	(60) 
	

	Residual impact on GRP due to the simultaneous changes in reach and frequency (r) 
	0 
	



Thus, each media situation is analogous to the four economic situations (Cases 1 through 4 in Figures 4 through 7). In the Table 2 situation, the report conveys to the media planner that the 25% decrease in frequency lowered overall performance by 60 gross rating points. The 30% improvement in the number of households reached increased overall performance by 54 gross rating points. The net effect of the two deviations was a decrease of six gross rating points. On the basis of the variance report, the media planner now knows to focus on finding the cause behind the decrease in the frequency of exposures per household rather than the reasons behind the increase in households reached. If the media planner can increase frequency while maintaining the current reach, overall gross rating points will increase more than with the converse strategy.

PROS AND CONS 

Accountants identified the miscalculations resulting from the two and three-variance models many years ago, but they dismissed the potential inaccuracies due to residual variances as offering “no reason for undue concern.”10 In more recent years, these models have been criticized for creating information that leads to inappropriate performance evaluations.11 The alternative MPPB proposed here is based on the geometry of the four possible economic situations when comparing budgeted and actual results, so it does not produce primary variance errors. Here are some advantages and disadvantages of the MPPB solution. 

Advantages

1.    It is easier to apply in non-production environments where outcomes are not measured in terms of price and quantities. 
2.	The procedure produces unbiased measurements of the primary variances. That is, the measurement of the impact due solely to changes in the primary variables is isolated from the impact of the joint movement in several variables. The conventional two-variance solution adds the joint variance to the price variance. 
3.	It can be applied to a wider range of situations than the conventional flexible budget procedure. For example, it can produce accurate measures in situations with inaccurate forecasts and large variances. Conventional analysis assumes that standards are current and variances are small. 
4.	The residual joint variances that are unexplained by the changes in the individual variances are reported separately. 
5.	The proposed procedure eliminates the difficulty of explaining the arbitrary assignment of joint variances to the responsible managers. The conventional system results in the arbitrary allocation of joint variances to one manager or another, and this is perceived as an unfair practice. 

Disadvantages

1.	The concept of a minimum potential performance budget, PminQmin, is more abstract than the concept of the flexible budget, PbQa. The minimum potential performance budget is not a rigid standard but varies with forecasts and performances. 
2.	The residual variance adds to the variance report’s complexity but provides no managerial insights for control. There is very little managerial interpretation that can be given to the size of the residual variance caused by the joint changes in variables. 
3.	From a pedagogical point of view, the proposed solution makes it almost impossible to teach variance analysis using the traditional columnar format. The ability to assign a constant amount, such as the flexible-budget value, is lost for all four cases. The conventional columnar system based on flexible budgeting is simpler, but, in new fields of application, accuracy is more important than simplicity. If the proposed MPPB model is adopted for textbooks, authors will have to rely on algebraic and geometric presentations.


ISSUES TO DISCUSS 

1.	While the concept of a minimum level of potential performance (Area 1) makes sense in marketing applications, does it make sense in production applications? 
2.	Are joint variances taught in cost accounting courses? If not, why not? Are they somehow not important in production applications but important in marketing applications? 
3.	If the MPPB model is rejected in favor of either the traditional two or three-variance model, how can we refine them so that they produce accurate performance evaluation measures? 
4.	If the two-variance model is to be applied in situations using nonfinancial performance measures, which measure should be held constant at its actual value, and which measure should be held constant at its budgeted value? 

We presented the inaccuracies in current variance models. Both the two and three-variance models produce incorrect variances in three of the four possible economic situations that can result from comparing budgeted and actual performance. The correct analysis for each situation is demonstrated geometrically along with the MPPB equations derived from it. 

Current cost accounting pedagogy and practice ignore the joint variance, which results in its inclusion in the price variance. Theoretical problems identified a half century ago are now resurfacing as real practical problems in performance evaluations. When applied outside cost accounting environments, such as in marketing, the need to calculate unbiased measures of the primary variances and isolate the joint variance are even more important. We hope the proposed MPPB model can be easily adapted to situations in which unbiased measures are needed, such as in nonfinancial marketing performance evaluations. ❋ 
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14-4: Helping Students See the “Big Picture” of Variance Analysis
by Neal VanZante
TWO CASE PROBLEMS ARE PRESENTED TO HELP PROVIDE STUDENTS WITH A DEEPER, MORE THOROUGH UNDERSTANDING OF VARIANCE ANALYSIS AND THE CALCULATIONS THAT ARE NEEDED. INCORPORATING THESE CASES INTO ADVANCED COST ACCOUNTING COURSES MAKES STUDENTS BETTER PREPARED TO HANDLE AND ADDRESS VARIANCE ISSUES WHEN THEY ARISE IN THE REAL WORLD.


Variances, or the differences between budgeted, planned, or standard amounts and the actual amounts incurred or sold, are a critical part of management accounting. They give managers a basis for making informed decisions, yet many accounting students have difficulty with variance analysis. Part of this difficulty may be caused by the manner in which this topic is typically presented in cost/managerial accounting textbooks. Some textbook coverage is disjointed, with brief mentions of flexible budget variances just prior to discussing manufacturing cost variances. Then, in a much later chapter, sales-variance analysis may be covered with little or no reference to the earlier sections. Discussion of input mix and yield variances may be presented in appendices, if at all.

In addition to these disjointed presentations, textbook coverage is often heavily formula driven, offering no alternative methodology. Although some textbooks provide overview tables (and problems) showing the interrelationships of the variances in a particular chapter, comprehensive coverage of variances in the entire textbook is lacking. In other words, there is typically no discussion of how variances covered in earlier chapters may be incorporated with the variances covered in the later chapters. Thus, many students fail to see how they are related, as well as the similarities between the computational aspects of some of the variances.

In my senior/graduate-level Advanced Cost/ Managerial Accounting course, I use two cases to help students better understand variance analysis. The cases allow students to see the “big picture” without being overly complex. While students are required to calculate all variances typically presented in cost/ managerial textbooks, they are continuously reminded of the numerous similarities in the computational aspects of these variances. Furthermore, they learn—and understand—alternative methods for computing variances and presenting their solutions.
The first case requires students to calculate all the traditional sales variances and the “flexible budget” variances for the Fernandez Company, which manufactures three types of fine pool cues: good, better, and best. The only difference is the materials used in their production.

The second case requires the calculation of materials price, mix, and yield variances for the Roger Company, which uses materials X, Y, and Z to manufacture Product NRV. The exercise concludes with a summary of the variances in both cases.

THE FERNANDEZ COMPANY

The Fernandez case (Table 1) has five parts. Part 1 requires students to make several detailed calculations in a table similar to those usually included in textbook coverage of flexible budgeting. The Fernandez Company table, however, has additional columns to incorporate the sales mix variance and rows for both variable and fixed operating expenses. Because accurate completion of this table is vital for students to fulfill and better understand the remaining requirements, I provide “check figures” and “help” as necessary to ensure successful completion. Students may complete the table manually, but I encourage them to use a spreadsheet package so they may clearly observe the computational similarities of each number and, thus, are better prepared to understand the differences. Students comfortable with a spreadsheet package tend to use the copy command and then revise the formulas as needed. The completed table appears in Table 2.

Sales Volume, Sales Mix, and Sales Quantity Variances

Part 2 of the Fernandez case requires students to detail the calculation of the variances.

The sales volume variance is equal to the difference of contribution margin between the flexible budget (based on actual sales mix) and the static budget (based on original budgeted sales mix). In Table 2, it is simply the difference between the contribution margins (and incomes) in the third column (actual mix at budgeted dollars) and the seventh column (the static budget). The volume variance may be broken down into a mix variance (column three minus column five) and the quantity variance (column five minus column seven).

Some students calculate the respective weighted average contribution margins of $39.60 per unit (actual) and $36.00 per unit (budgeted). Using this information, the solution of the volume variance, mix variance, and quantity variance is presented in Table 3.

The amounts, of course, agree with those in the solution to Part 1. Students observe that all variable items (sales and all variable costs) increase by 10% because the “quantity” increases by 10%. Some students will explain the “mix” variance in a little more detail, noting that the $6.00 ($106.00 – $100.00) increase in the average budgeted sales price times 110,000 units equals the $660,000 sales difference. The variable operating expenses increase of $0.60 (for the 10% sales commissions based on the higher average price) times 110,000 equals the $60,000 variable operating expense difference; and the $1.80 increase in the average budgeted cost of materials due to the change in sales mix times 110,000 equals the $198,000 increase in materials cost. These differences account for the $3.60 per unit increase ($6.00 – $0.60 – $1.80) in average budgeted contribution margin. Table 4 shows another approach; it is not necessarily simpler, but it gives students a better view of the underlying cause of the mix variance.
Sales Price Variance

The sales price variance is the $341,000 at the top of the flexible budget variance column in Table 2. It is the difference between the actual sales (in the actual mix at the actual prices) and the budgeted sales (in the actual mix at the budgeted prices). Students are provided with the actual average selling price ($109.10) and the average budgeted selling price based on the actual mix ($106). The $341,000 sales price variance comes from the difference between these two averages ($3.10) multiplied by 110,000 units. You could also require students to calculate this variance by multiplying the individual differences in actual and budgeted sales prices times the actual number of units sold and then have them prove the mathematical equivalency of the two approaches.

Materials and Labor Variances

The total materials variance may be broken down between price and efficiency (quantity) differences. While most textbooks present these horizontally, I typically present them vertically, with the actual quantity and prices on top (using the same format as with the sales mix and quantity variances.) Because the calculations involve costs, positive differences reflect unfavorable variances, and negative differences reflect favorable variances. The unfavorable material variance in Table 2 ($87,725) is explained in Table 5.

The labor variance can be presented using the same format as the material variances. Table 6 illustrates the $33,000 favorable labor variance.

Variable Overhead Variances

When manufacturing overhead is allocated on the basis of direct labor hours, the variable overhead efficiency variance will be consistent with the labor efficiency variance. A quick way to calculate the overhead efficiency variance is to multiply the labor efficiency variance by 7/25 (the budgeted variable overhead per hour divided by the budgeted labor rate per hour). In this case, the answer would be a favorable $38,500 ($137,500 × 7/25). Table 2 shows the total variable overhead variance is $13,750 unfavorable. Thus, the variable overhead spending variance must be $52,250 unfavorable. The variable overhead variances can be shown in a format similar to the materials and labor variances as in Table 7.

Fixed Overhead Variances

The fixed overhead spending variance is typically the easiest to compute because both the actual amount and budgeted amount are known; it is simply a matter of subtracting. In the Fernandez case, the actual fixed overhead is $2,150,000, and the budgeted fixed overhead is $2,000,000. The difference of $150,000 is the unfavorable fixed overhead spending variance.

The fixed overhead volume variance represents the under (over) applied fixed overhead. It can be calculated easily by multiplying the budgeted fixed overhead by the percentage difference in the number of actual units sold and the original number of units originally predicted. If units produced exceed the original budget, the variance is favorable (more fixed overhead costs allocated than planned) and vice versa. Thus, the fixed overhead volume variance in this case is $200,000 favorable ($2,000,000 x 10%). Because the volume variance in this case would be closed to cost of goods sold (or gross margin), this variance does not reflect a difference in the actual income and the static budget income.

Operating Expense Variances

In this case, variable operating expenses were larger than anticipated because of higher sales commissions associated with higher sales prices. Because the sales commissions were 10% of sales prices, the unfavorable variable operating expense variance of $34,100 is equal to 10% of the favorable sales price variance of $341,000. The fixed operating expense variance is similar to the fixed overhead spending variance: It is calculated by subtracting the budgeted fixed operating expenses from the actual fixed operating expenses. In this case, the unfavorable fixed operating expense spending variance is $50,000 ($1,050,000 – $1,000,000).

Part 3 of the Fernandez case requires students to summarize Parts 1 and 2. As previously noted, the fixed overhead volume variance is the only one not used in reconciling the difference between actual income and static budget income.

Market Size and Market Share Variances

Part 4 of the Fernandez Company case provides information about the budgeted market size (1,000,000 units) and the actual market size (880,000 units). Students are asked to compute the market size and market share variances.

Fernandez Company budgeted 100,000 units (10% of the budgeted market) but sold 110,000 units (12.5% of the actual market). Textbook solutions are traditionally much more complex than necessary. For example, using the data from this case, a typical solution would be:

      Market share = Actual market size × (Actual       	market share –Budgeted market share) × 	Budgeted weighted average contribution
           	 margin per unit

= 880,000 × (0.125 – 0.10) × $36.00 = $792,000 favorable

Market size = (Actual market size – Budgeted market size) × Budgeted market share × Budgeted weighted average contribution margin per unit

= (880,000 – 1,000,000) × 0.10 × $36.00 = $432,000 unfavorable

Together the market share and market size variances account for the $360,000 favorable quantity variance. I prefer to simplify it by focusing on the causes of each variance. For example, one way to present it is:

      Market share = (Actual sales in units – 10% of actual market) × $36.00
= (110,000 – 88,000) × $36.00
             = 22,000 × $36.00 = $792,000 favorable

      Market size = (10% of actual market – static 	budget units) × $36.00
       = (88,000 – 100,000) × $36.00
     = –12,000 × $36.00 = $432,000 unfavorable

Another way to present the variances is to note that the market size variance is simply 12% (the decline in market size) times $3,600,000 (the static budget contribution margin), or $432,000 unfavorable. The market share variance is 25% (the percentage increase in the market share from 10% to 12.5%) times $3,168,000 ($3,600,000 – $432,000).

An even simpler presentation, representing just a minor modification, is:

       Actual units 110,000
       Budgeted share of actual market (10% of 	880,000) 88,000
       Static budget units 100,000

The market share variance ($792,000 favorable) is simply the difference between the first two numbers (22,000) times the budgeted contribution margin ($36.00). Likewise, the market size variance is the difference between the second and third numbers times the budgeted contribution margin (-12,000 × $36.00 = $492,000 unfavorable).

Part 5 asks students to discuss computational similarities between the variances calculated and the calculations involved with strategic analysis of operating income (growth component, price-recovery component, and productivity component). While strategic analysis is not “variance analysis” per se, certainly the computations involved in the growth and price-recovery components, for example, are practically identical to the computations of the direct materials and direct labor efficiency and price variances. (I mention these again later when highlighting ways to increase or decrease the complexity of the cases.)

THE ROGER COMPANY

The Roger Company case (Table 8) is a straightforward problem involving the calculation of the materials price and efficiency variances, then breaking down the materials efficiency variance into the materials mix and yield variances. I primarily use this case to provide alternative approaches to solving these types of problems and to demonstrate computational similarities with the Fernandez Company case. The information provided for the Roger Company case can be used to create Table 9.

In Table 9, the price variance is the difference between the total actual costs and the standard input costs for the actual mix: $56,732 – $55,120 = $1,612 unfavorable. The efficiency variance is the difference between the standard cost of the actual input and the standard cost of the actual output: $55,120 – $50,000 = $5,120 unfavorable. You can also calculate the total price variance by multiplying the actual input total by the difference in the actual and standard costs of the actual mix: 52,000 gallons times ($1.091 – $1.060), or 52,000 × $0.031 = $1,612.

Of course, you can present the price variance in the more traditional fashion by multiplying each of the inputs by the difference in price, as shown in Table 10.

The materials mix and yield variances can be calculated quite quickly by observing that the difference in the total input gallons and standard input gallons is 2,000 (52,000 – 50,000). Multiplying by the standard $1.00 average cost per gallon provides the unfavorable yield variance of $2,000. That means the mix variance must be $3,120 unfavorable ($5,120 efficiency – $2,000 yield). The mix variance can also be calculated by simply multiplying 52,000 by the difference in the average budgeted cost of the actual mix and the standard average budgeted costs: 52,000 × ($1.06 – $1.00) = $3,120 unfavorable. The more complete approach, which includes the individual causes of the mix variance, is shown in Table 11.

The more detailed approach to the mix variance is identical to the illustration of the detailed sales mix variance in the Fernandez Company case, and the calculations of the overall materials price variance is the same as for the sales price variance. The yield variance, using the weighted average standard budgeted cost per gallon, can be calculated in the same manner as the materials efficiency variances as shown in the Fernandez case.

EXPOSING STUDENTS TO A VARIETY OF APPROACHES

Obviously, all alternative approaches to derive the correct answer must be mathematically equivalent, so I often demonstrate mathematical equivalency when presenting alternative solutions. Also keep in mind that you can easily revise the Fernandez case to increase its complexity:

· Students could be required to prove the mathematical equivalency of alternative methods and, perhaps, challenged to offer their own alternatives.
· More labor variances could be added by including additional classes (and costs) of labor for each product and by having each product exhibit different efficiency variances for materials and labor.
· Students may provide logical explanations of possible causes of individual variances.
· Another requirement might be to label the “static budget” column as last year’s numbers, and then have students perform strategic profitability analysis.

Complexity can be reduced by assuming the Fernandez Company produces only one product, thus eliminating computations and discussions of the mix variances. The Roger Company case either can be expanded to include similar labor variances, or it can be eliminated.
WHAT DO STUDENTS THINK?

Overall student response to the two cases has been favorable. Students who struggled through the coverage of the flexible budget and product cost variances stated almost unanimously that they gained a better understanding by revisiting the material. While most agree that the cases are a lot of work they would prefer not to do, the majority appreciate being exposed to the “big picture” of variance analysis. The vast majority indicate the benefit exceeded their sacrifice. Table 12 summarizes the variances involved in the two cases.

Reactions to the alternative approaches are mixed. Many students prefer to learn (memorize) whatever approach is offered in their textbook and “not be confused” by optional methods, even if they are easier to apply. Others, especially those who recognize the mathematical equivalencies of the methods, tend to prefer the easier approaches. I believe students should be exposed to a variety of approaches. This makes them more capable to solve problems that are presented in a slightly different manner than in their textbook, which is very useful in the real world. 

Neal VanZante, Ph.D., CMA, CFM, CPA, CFE, is a professor of accounting at Texas A&M University-Kingsville. Starting in September, he will be a faculty member at the University of Texas Pan American, Edinburg, Texas. Neal can be contacted at (956) 381-2406 or nealvz@stx.rr.com.
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Case 14-5: Are ABC and RCA Accounting Systems Compatible with Lean Management? 
by Larry P. Grasso
COMPANIES SUCH AS TOYOTA THAT USE A SO-CALLED LEAN PRODUCTION
AND COSTING SYSTEM HAVE SHUNNED BOTH ACTIVITY-BASED COSTING (ABC) AND
RESOURCE CONSUMPTION ACCOUNTING (RCA)






As many U.S. firms faced severe competition in the 1980s, mostly from Japanese companies, some managers at U.S. manufacturing companies looked to their accounting systems for information to help them confront the competition but found the systems lacking. Accounting systems designed to support financial reporting were providing data about processes that were too aggregated and information about products and services that was distorted and too late to support management’s planning and control decisions.1

At the time, Robin Cooper and Robert S. Kaplan had introduced activity-based costing (ABC). It was seen as a path to regain relevance for cost systems, and U.S. companies began developing ABC systems. Case studies chronicling these adoptions reported astonishing differences in reported product costs. Managers’ views of their products were turned upside down. Changes in product pricing, promotion, and mix decisions based on ABC costs led to dramatic improvements in profitability and competitiveness for some U.S. firms. At the same time, many of the companies at the forefront of the competitive onslaught on U.S. manufacturers were so-called “lean” companies. By using the term “lean,” I am not referring to “lean and mean” companies that slash costs to achieve short-term financial goals—often without regard to the effect on customer value and other long-term consequences. Rather, I am referring to companies that continuously eliminate waste by adopting a particular type of management and production system, such as the Toyota Production System or some variant of it. Waste is any resource or activity that does not provide value the customer is willing to pay for. A lean production system continuously eliminates waste, flexibly providing value that customers are willing to pay for.
Rather than producing to a forecast and seeking to maximize utilization of “fixed costs” like equipment, companies with lean systems strive to achieve one-piece flow through the value stream—the entire series of processes that deliver value to customers—and produce to actual customer demand. These companies did not use activity-based costing in their management accounting systems. Nor did they adopt ABC as it developed further, and their competitiveness laid bare the irrelevance of U.S. management accounting systems. 

Today, ABC systems have evolved and spread beyond manufacturing. These cost management systems emphasize process improvement as well as product and service costs. But global competition in many industries is increasingly severe, and many managers remain dissatisfied with the information from their management accounting systems, including ABC.

But why? After almost a generation of ABC systems, has increased competition rendered the early ABC systems obsolete? The truth is that many companies have not adopted ABC, and many companies that have tried ABC have abandoned it. Paul Sharman cited one study reporting that 80% of responding companies in the United States are still using traditional cost allocation systems.2 He also cited a study showing that of the 60% of U.S. companies that have tried ABC, as many as two-thirds have abandoned it.

Sharman suggests Grenzplankostenrechnung (GPK) as an alternative to ABC.3 GPK is a German system usually translated in the United States as flexible margin costing. Anton van der Merwe and David E. Keys go one step further to propose resource consumption accounting (RCA), which they characterize as a blend “of the robust German cost management system with activity-based costing,” as an improvement over existing ABC systems.4 Articles explaining or advocating GPK or RCA have been appearing with increasing frequency in Strategic Finance, Management Accounting Quarterly, and other accounting publications.

This article examines the reasons why companies that use lean systems have not adopted ABC systems and the implications of lean-oriented companies developing RCA, an emerging GPK-based system. I believe that companies using lean production techniques are unlikely to adopt RCA systems for many of the same reasons they have not adopted ABC systems. On the other hand, non-lean companies may find RCA attractive. But if managers at non-lean companies are dissatisfied with their competitive position and their management accounting information, they may be better off changing to a lean management system supported by a simple lean accounting system. This may be a better path to superior results than applying their existing management approach with information from a more powerful, detailed, and expensive ABC or RCA system. 

LOST RELEVANCE OF COST ACCOUNTING INFORMATION 

Cost accounting information—and, more generally, accounting information—has three basic roles in organizations: 
1. Financial reporting
2. Operational control and improvement, and
3. Decision making and planning.5 

In Relevance Lost, H. Thomas Johnson and Robert S. Kaplan trace the shift among U.S. companies after World War I from cost management to cost accounting, or, in other words, from an emphasis on supporting internal business decisions to providing auditable inventory valuations and income measurements for external financial reporting.6 Managerial and product cost systems that largely had been developed by engineers were abandoned. Most U.S. companies began using what Kaplan and Cooper called stage II systems.7 In stage II systems, information for decision making and control was drawn from systems designed to serve financial reporting needs. 

The reckoning for U.S. manufacturing firms was undoubtedly delayed by the destruction of so much of the world’s manufacturing infrastructure during World War II. The weakness of the dollar during the 1970s further shielded U.S. manufacturers from foreign competition. By the 1980s, however, when the dollar strengthened, key service industries were deregulated, and Japanese manufacturing companies were gaining competitive clout, the irrelevance of management accounting information in the modern production environment could no longer be hidden. The traditional accounting systems in the United States satisfied financial reporting needs but failed to provide the information managers needed for decision making and control. 

J. Robb Dixon, Alfred J. Nanni, and Thomas E. Vollman highlighted the problems of using traditional stage II systems for operational control: 

“For feedback and learning…periodic departmental costs may not be the appropriate measure of progress. The cost-based signals are not ‘real time.’ Cost variances are passengers, not drivers. Controlling against such signals may lead managers to manage the symptoms, not treat the disease.”8 
Dixon, et al., conclude that, for controlling factory operations, traditional financial measures are “typically too irrelevant due to allocations, too vague due to dollarization, too late due to accounting period delay, and too summarized due to the length of the accounting periods.”9 In a similar vein, Kaplan and Cooper maintain that traditional systems are ineffective for feedback and learning due to delayed reports, exclusive reliance on financial measures, top-down direction, focus on local task improvement, individual control, and adherence to historical standards.10 
Traditional systems also fail to provide relevant information for decision making.11 First, full absorption costing data are inappropriate due to errors caused by capacity utilization and arbitrary allocation. Second, marginal costing data, when available at all in traditional systems, are inappropriate due to improper cost-driver selection. Finally, most traditional systems fail to trace nonmanufacturing costs to products and customers.
ACTIVITY-BASED COSTING 

As an outgrowth of their work with the CAM-I Cost Management System Project and their other work with innovative U.S. companies, Cooper and Kaplan introduced activity-based costing as a more relevant alternative to the cost allocations and product costs provided by traditional cost systems.

ABC begins with the premise that organizations use resources and incur costs to perform activities. To develop an ABC system, an organization needs to: 

1. Identify activities performed
2. Assign the costs of resources used to perform the activity to the activity cost pool either by direct attribution or indirectly using a resource driver, and
3. Assign costs from the activity cost pool to products or other cost objects requiring the activity based on an activity cost driver. 

Cooper and Kaplan’s early writing and the early activity-based systems focused on the accuracy of product cost data.12 Activity-based systems had the greatest potential benefit for companies where product-cost distortions under traditional cost systems were greatest. Conventional systems led to greater distortions in product costs at companies having a high proportion of shared resources to direct product costs and a high amount of product heterogeneity. Cooper and Kaplan describe firms that would be prime candidates for an ABC system:

They all produced a large number of distinct products in a single facility. The products formed several distinct product lines and were sold through diverse marketing channels. The range in demand for products within a product line was high, with sales of high-volume products between 100 and 1,000 times greater than sales of low-volume products. As a consequence, products were manufactured and shipped in highly varied lot sizes.”13 

The greater the number and heterogeneity of different products, the greater the complexity of the production-management environment. More support costs are required to handle the added complexity. The absolute amount of overhead to be allocated increases along with the likelihood that a traditional cost system will distort the proportion of overhead allocated. As a rule, traditional systems overcosted low-complexity, high-volume products and undercosted complex, low-volume products. 

ABC systems are long-term resource consumption models. All costs of performing an activity are proportionally assigned to cost objects based on the activity cost driver. Unused capacity of “fixed” discrete resources made available to perform an activity can and should be identified, but companies implementing ABC failed to identify unused capacity. Assuming unused capacity is relatively immaterial or is properly accounted for, ABC should provide cost information to support long-term decision making superior to that provided by traditional stage II cost systems. 

Managers of the early ABC adopters made decisions based on their more realistic view of their products’ demands for activities. They either dropped some products that were marginal, low-volume, and complex or increased the prices of these products. The companies recognized that they were more competitive on high-volume, low-complexity products than they had  realized, and they adjusted their promotion decisions and product strategies accordingly. If batch costs such as setups, orders, or shipments were high, they tried to negotiate with their customers to reduce the frequency of these activities or obtain payment to offset the cost. 

Optimizing decisions within the existing cost structure was the source of many of the benefits from early ABC systems, but ABC used in this manner did not address feedback and learning.14 Soon after, many companies adopted the CAM-I two-dimensional activity-based model, shown in Figure 1. The cost dimension of this model, coupled with the process dimension, focuses on why and how well activities were performed. ABC’s emphasis on activities and the process dimension means that it supports a “horizontal” process view. The ABC model also recognizes that costs associated with an activity may span departments or responsibility areas. As such, ABC supports an orientation toward team rather than individual responsibility for performance. By recognizing interdependencies, ABC systems may also avoid the emphasis on local optimization often characteristic of traditional systems.

ABC systems may support team rather than individual performance and global rather than local optimization, but they do not address other deficiencies of traditional feedback and learning systems, especially the overemphasis on financial measures and delayed reports. Kaplan and Cooper recognize the importance of nonfinancial measures for feedback and learning, particularly quality and time-related measures, but they maintain that financial measures must still play an important role in feedback and learning. ABC provides a means for prioritizing improvement efforts and for assessing the performance efficiency of activities. Kaplan and Cooper also cite cases where financial measures provide powerful motivation for improvement.15 

Finally, activity analysis is required to develop ABC systems. The learning that takes place during the activity analysis may lead to performance improvements. Compared to traditional stage II systems, ABC systems provide better cost data for long-term decision making, and they can provide better information for budgeting based on anticipated demand for activities. 

ABC appears to address some of the operational control and improvement deficiencies found in traditional systems. Still, many companies have not adopted ABC systems, and other companies that tried them have abandoned them. Apparently, managers of these companies believe the cost of developing or maintaining ABC systems exceed the benefits. In Relevance Regained, Johnson maintains that ABC systems are not appropriate for operational control and improvement because they are often top-down systems controlled by central staff rather than by the personnel who actually do the work.16 In addition, ABC systems are not customer oriented and are too aggregated to identify internal customers and show how the work of individuals or teams contributes to internal or external customer satisfaction. Johnson concludes that ABC “greatly improves cost-focused management practices of the past, but it is not a tool for managing competitive operations in a global economy.”17 The continuing dissatisfaction reported with cost systems, however, suggests that most managers are seeking an alternative to the traditional systems whether they or not they have ever used ABC.

Noting that the use of GPK in Germany and German-speaking countries is long-standing, widespread, and increasing and that the managers of companies using GPK are generally happy with their cost information, it has been suggested that U.S. firms consider either GPK or RCA as an alternative to traditional systems.18 

GPK AND RCA SYSTEMS

GPK assigns cost (resource) elements to cost (resource) centers. Cost centers are defined by the following criteria: 
1 The center must have an identifiable, measurable output and identifiable, separable costs specific to the output being produced;
2 The outputs must be repetitive and subject to planning;
3 The costs, technology, resource type, and work in the center must be homogeneous;
4 The cost center’s size should be limited, and it should be geographically compact; and
5 A single manager should have responsibility for the cost center, although a single manager may be responsible for more than one cost center.19 

Resources can be included in the pool as primary costs, via direct tracing, or as secondary costs, via driver allocation. In the cost center, the cost elements are divided into fixed and variable components. Variable costs vary proportionately with the cost center output. This level of disaggregation allows the costs to be properly characterized depending on the context. Cost centers can be primary or supporting with respect to the production of goods and services. For example, a maintenance cost center might support a “primary” machining cost center directly involved with the production of goods. The output measure of the “secondary” production-supporting cost center is used to assign costs from the support center, such as maintenance, to the cost centers it supports. Proportional support-center costs are assigned to the consuming cost centers at a standard rate per actual amount of output used. Fixed support-center costs are assigned at a standard rate determined by the practical capacity of the committed resources. The consuming cost centers are charged this standard rate for the capacity that has been budgeted for the consuming center. Excess capacity of fixed resources is not allocated. The fixed/proportional character is maintained for costs transferred from support centers to primary cost centers.

Variable primary-center costs are assigned to products or services based on the primary cost center’s output measure. Fixed primary-center costs are assigned to products or product lines to generate contribution income statements, but fixed primary costs are not assigned to individual units of product or service. The result is an incremental contribution view of cost data designed to support short-term decision making. The fixed/variable designation of costs and individual manager responsibility for cost centers supports the creation of flexible budgets and the use of variance analysis for operational feedback and operational cost control. GPK is not tied to financial reporting rules. Replacement costs rather than historical costs are frequently used for computing depreciation, and imputed interest on cost center assets may be included as a cost. As with ABC systems, GPK systems assign nonmanufacturing costs such as marketing, selling, and research and development to products where appropriate. 

GPK cost centers are essentially activity centers in that each has a measurable output that must be the result of some activity. As opposed to the activity-centric view in ABC, the resource-centric view in GPK results in much greater granularity in GPK systems. For example, a single activity cost pool in an ABC system for an activity that draws resources from several departments or areas would require multiple cost centers in a GPK system. ABC systems assign resource elements to activity cost pools based on resource drivers. Once this stage-one assignment is made, all resources in the activity cost pool are assumed to take on the behavior of the activity cost driver. For example, all the resources in a setup activity pool would be considered variable with respect to number of setups or setup hours regardless of the committed or flexible nature of the underlying resources. Cooper and Kaplan are not concerned with this “distortion” because they consider ABC a long-term consumption model, but they do maintain that the unused capacity of committed resources should be excluded when determining activity rates. In practice, many ABC implementations fail to account for the unused capacity of committed resources. This failure may be due to the lack of attention given to the nature of the underlying resources. At its heart, GPK is an expenditure model, but it also explicitly considers capacity and usage of committed (fixed) resources. For proportional (variable) costs, expenditure and consumption are assumed to match. 

On the other hand, GPK is limited to using volume-based resource drivers. All resource allocations are made based on measures of cost center output. Non-volume-based cost drivers, such as complexity, are not used. This means that costs with non-volume-related drivers either cannot be allocated in a GPK system or are characterized as fixed with respect to a volume-based driver. With the increasing importance of fixed costs and indirect costs in the production of goods and services and the advent of ABC in the United States, Péter Horváth and others in Germany explored the implications of ABC for GPK systems. The result was Prozesskostenrechnung (PK), roughly translated as “process costing.” PK applies ABC principles to the analysis of indirect costs and fixed costs within the GPK system.20 The integration of PK and GPK has been named resource consumption accounting (RCA) in English. RCA essentially retains the resource-centric conceptual foundation and generates incremental expenditure and marginal analyses while also having the capability to generate activity-based, long-term consumption model cost data.

The principal operational control and improvement feature of both GPK and RCA systems is flexible budget variance analysis. Direct costs are accumulated for each cost center, and indirect costs are assigned based on planned and actual consumption of outputs of other cost centers. The single output per cost center combined with the committed/proportional cost classification allows the cost center budget to be easily flexed to reflect actual cost center output. In contrast to the dual vertical and horizontal view in ABC, as shown in Figure 1, the resource-centric GPK and RCA systems have vertical, resource (cost) views. With their emphasis on having an individual manager responsible for each cost center, GPK and RCA also focus on local rather than system optimization and individual rather than team responsibility.

For decision making, RCA systems can provide marginal cost data to support short-term decision making and can allocate fixed costs on an activity basis to support long-term decision making. RCA systems also can generate activity-based budgets for planning purposes, but this information comes at considerable cost.

The benefits of GPK’s cost center criteria lead to systems with a vast number of cost centers—400 to 2,000 cost centers in a typical system.21 The Deutsche Telekom system that Paul Sharman and Kurt Vikas describe has roughly 40,000 cost centers!22 Sharman notes that many companies that have installed Enterprise Resource Planning (ERP) systems may already have paid for a module capable of running a GPK or RCA system.23 Still, the additional setup costs—identifying cost centers, classifying costs—are substantial. Once the system is established, costs must be properly assigned to hundreds or thousands of cost centers, and the system must be maintained and updated. Before investing in an expensive information system to support traditional management, companies should consider adopting a lean management system. 

THE LEAN MANAGEMENT SYSTEM 

According to Taiichi Ohno, “The basis of the Toyota Production System is the absolute elimination of waste.”24 The lean approach to management is to continually find the less wasteful ways to create value from the perspective of the end-use customer.25 From a lean perspective, all business processes contain waste. Reducing the waste in any business process means that the same customer value can be delivered at a lower cost. Then the gains can be shared among all the stakeholders in the organization. 

The guiding principles of lean management are:

1 Define value, and identify the value stream for each product (or service);
2 Eliminate all unnecessary steps in every value stream; 
3 Make value flow, which requires rethinking the entire work organization; 
4 Pull all activity by the customer, or, in other words, produce to customer demand; and 
5 Pursue perfection continuously.26 

The lean approach is not a search for a perfect end-state with zero waste. It is a never-ending journey toward perfection through continuous improvement— constantly seeking and implementing better and less wasteful ways of performing processes than the ways we knew previously. Ohno identified seven types of waste: 

1 Overproduction: Producing more than the amount currently needed by the next process or customer. This is the worst form of waste because it contributes to the other six. 
2 Waiting: Operators or machines waiting for a process to finish, for materials, for parts or repairs, for setup for the next product, or for information.
3 Transportation: Unnecessary movement of parts or products.
4 Processing: Beyond what is necessary to provide the specified or promised value to customers.
5 Inventory: Having more than necessary for a precisely controlled pull system. 
6 Motion: Unnecessary or “straining” motions for the operator or machine.
7 Defects: Defective products or services.27 

The “pillars” of the Toyota Production System (TPS) are just in time (JIT) and jidoka. Just in time refers to having resources available and production of goods or services occurring in just the amount needed at the moment. It is ideal to have production flow through the process in a batch size of one, called one-piece flow, and have each unit of product completed just as a customer needs it. Jidoka means that machines and operators automatically stop when they sense abnormal conditions to avoid producing defects. Machines are designed to stop automatically if operating conditions such as temperature, pressure, material characteristics, or speed exceed specified parameters. A signal indicating a problem is sent to the appropriate personnel. Operators are instructed to stop production if they see abnormal conditions or problems, even if the stoppage leaves an entire assembly line idle. By contrast, traditional companies give only certain managers the authority to stop production, and there is often great pressure to keep production moving and worry about possible defects when the products get to inspection. As Fujio Cho observes, “Just in time and jidoka do more than simply eliminate waste and improve quality. They bring the manufacturing process into crisp focus, exposing problems as they arise.”28 Because the lean management process exposes problems, you do not need to wait for an accounting cost report to discover that you have problems.

Lean production is an empowering management system. Once problems are exposed, lean management relies on all workers to solve the problems. Workers are challenged to continually search for better ways to conduct activities. As Teruyuki Minoura observed, “An environment where people have to think brings with it wisdom, and this wisdom brings with it kaizen [continuous improvement]. The T [in Toyota Production System] actually stands for ‘thinking’ as well as for ‘Toyota.’”29 A manager cited by Kaplan and Cooper illustrates the difference between lean management and traditional management: 

“The machines build the parts. They have been designed to run automatically. An employee’s job is to think, to problem solve, to ensure quality….In traditional factories, the financial system viewed people as a variable cost. If you had a production problem, you sent people home to reduce your variable costs. Here we do not send people home. Our production people are viewed as problem solvers, not variable costs.”30 

Although lean is commonly associated with manufacturing, the lean management system applies to all organizational activities: support activities as well as the production of goods and services. As Ohno says, “The original concepts behind the Toyota Production System were aimed at the entirety—not at a part—of a company’s organization…a total management system—across industry boundaries whether they handle goods or manage information—across companies…as large as Toyota or as small as the local dry cleaner.”31 Lean is a total business management system, and the challenge to eliminate waste and continuously improve performance applies to accounting processes as well as the factory floor. Lean is a management system, not an accounting system. The term “lean accounting” carries two dimensions: (1) accounting for lean—what information should be provided to best support the lean management system—and (2) lean accounting—the most efficient way to deliver the desired information. 


LEAN ACCOUNTING FOR CONTINUOUS IMPROVEMENT 

One of the main deficiencies of traditional accounting systems for operational control and improvement is the excessive emphasis on financial measures. Accounting in lean systems emphasizes nonfinancial measures for supporting continuous improvement. Financial results are more difficult to understand, confound performance change with price change, and, in the words of Dixon, et al., are “passengers, not drivers.”32 In other words, costs are an effect, not a cause. Operational measures are more likely to lead to the root cause of problems. Operational data also are reported more easily in real time than cost data. Even though ERP systems have the capability to report cost information in real time or daily, actual cost data delivered in such small increments are very likely to be distorted. The authors of the leading textbook on GPK also acknowledge the importance of nonfinancial measures and the decreasing importance of cost data for operational control: 

“Cost planning takes precedence over cost control. The effort involved in planning and monitoring costs is increasingly being seen as excessive.…An alternative increasingly being called for is to control costs through direct activity/process information (quantities, times, quality) for cost management at local, decentralized levels instead of relying on delayed and distorted cost data….[An] important component of process-cost management is the continuous improvement of processes, and this is…mainly achieved by direct monitoring of critical process parameters.”33 

Jean E. Cunningham and Orest J. Fiume maintain that performance measures chosen to support continuous improvement should: 
· Support the company’s strategy;
· Be relatively few in number;
· Be mostly nonfinancial; 
· Be structured to motivate the right behavior; 
· Be simple and easy to understand; 
· Measure the process, not people; 
· Measure actual results versus goals; and 
· Be timely, e.g., weekly, daily, or hourly.34 

As an example of the lean approach, the performance measures used at the corporate level and at the factory floor level of The Wiremold Company are shown in Tables 1 and 2, respectively. The company is organized into production cells capable of producing a family of products from start to finish. The performance measures are largely nonfinancial, especially at the production-cell level. 

Cunningham and Fiume also recommend that the performance measures be displayed visually, using graphs and charts and showing trend lines in actual performance. Frequently, charts and graphs for the key measures are posted on display boards in the production cells. Cost information is not entirely irrelevant, but it is not the information used to drive continuous improvement efforts. Costs must be checked to ensure that the process improvements shown in the operational metrics are translated into the expected cost savings. Typically, reviewing the trends in actual costs for each production cell or value stream on a monthly basis will be sufficient. Investigation of the causes of financial performance will only be required if expected savings do not materialize and managers do not know the reasons for the absence of cost improvement. This condition is uncommon in a lean environment. 

Kaplan and Cooper suggest that ABC data can be used for prioritizing improvement efforts, cost justifying improvement efforts, and tracking the benefits of improvement efforts.35 Companies with lean systems do extensive activity analysis in conjunction with their continuous improvement efforts. Some companies adopting lean practices may maintain stand-alone ABC models to help encourage and evaluate improvement efforts. Dan Swenson describes an ABC model that Carrier Corporation, a lean-oriented company, uses.36 But use of ABC is not common at companies with lean practices, nor would they develop ABC systems to report actual historical data. In a lean environment, there is no need to develop and maintain an ABC system in order to act on the results of the activity analysis. Financial measures of performance, whether ABC or otherwise, are not the drivers of continuous improvement efforts at companies that use lean methods. 

Tom Johnson and Anders Bröms describe the process of continuous improvement at a Toyota assembly plant in Kentucky:

“At TMM-K [Toyota Manufacturing Motors—Kentucky] meveryone recognizes when disruption occurs, and everyone knows how to set it right. At TMM-K, as in a natural living system, the information is implicit in the work, because the work itself is the information.…TMM-K does not have the standard cost systems, the MRP scheduling systems, [and] the shop floor computer systems that almost every manufacturing organization in the world, especially in the U.S. and Europe, considers to be indispensable. These systems are not necessary [at Toyota] because every employee’s mastery of TPS [the Toyota Production System] insures that results are immanent in the work.”37 

If the employees understand the processes and understand and follow lean management principles, operational data will be sufficient to guide continuous improvement efforts. To further emphasize this point, consider a description of the response of design engineers to an overly simple ABC system: 

“The [company’s] objective was to load most expenses on those drivers, such as number of part numbers, and thus pressure engineers to design products using already existing components and to avoid adding new components. However, when product engineers developed new designs that had very low reported costs according to the simplistic ABC system, more experienced engineers could see that the new designs would actually be quite expensive.”38 

Contrary to what was being reported by the product cost system, the engineers knew that the new designs would be expensive because they understood the design and production process. Employees who understand their production processes would recognize what issues will have a large impact on costs without resorting to a detailed activity-based system. In general, improvement efforts should be prioritized based on the potential to eliminate waste from the end-use customer’s perspective. An internal cost measure does not provide a customer perspective.39 

Lean-oriented companies also have little use for the flexible budget variance analyses to evaluate performance, a feature of RCA systems. Trends in actual results are used in place of budget-based comparisons. Variance analysis has several drawbacks. Variances are harder for many line employees to interpret. Monthly variances will not be timely, and more frequent variance computations may not be meaningful. Variances encourage meeting the target and local optimization rather than continuous improvement and system or value-stream optimization. As Robert D’Amore observes, “A variance is not the cause, it is the result.”40 Operating personnel almost always know the cause of large variances that occur in their area. Variance reports are for explaining variances that occur among operating personnel and first-line managers to higher levels of management, and they are not a tool for employees to use in continuous improvement efforts. Instead of variance analysis, stretch goals are used to motivate employee performance, and non-financial measures are used for operational control. 

KAIZEN COSTING
 
Some companies using lean methods use kaizen costing. On the surface, a kaizen costing system may appear to differ little from a standard cost system. As Kaplan and Cooper note, however, there are significant differences. They summarize some key features of kaizen costing: 
· The focus is to inform and motivate process cost reduction;
· Cost reduction is a team, not an individual, responsibility;
· Frequent, even batch by batch, actual costs of production are calculated, shared, and analyzed by frontline employees; 
· The cost information used by the teams is customized to their production environment;
· “Standard costs” are continually adjusted to reflect past adjustments in actual costs and targeted improvements in future costs; and 
· Work teams are responsible for generating ideas and have authority to make small-scale investments.41 

Kaizen costing and conventional variance analysis are contrasted in Table 3. A key difference is that kaizen costing is designed to motivate cost improvement whereas traditional variance analysis is typically used to uncover problems and to encourage managers to meet standards. As Yasuhiro Monden explains: 

“In kaizen costing … improvement activities lead to cost reductions in various cost items for the factory, and the amount of such cost reductions…can be measured, but there is little effort to understand how specific improvement activities lead to specific cost reductions. In this respect, the accounting division does little more than encourage kaizen costing activities.”42 

RCA systems could be used to generate kaizen cost standards, but this would require more frequent modification of standards than the annual changes typical of RCA systems. Instead of using RCA or ABC, companies that use lean methods and are interested in more detailed cost information regarding their improvement efforts can develop value-stream cost models. The value stream incorporates all of the tasks required to serve the customer and create value.43 A value-stream model is simpler than an ABC model and is tied more closely to the company’s process improvement efforts. Costs can be calculated using data developed for the present and future value-stream maps. These costs can be used to evaluate the benefits of proposed process improvements and to help prioritize further improvement efforts.44 

LEAN ACCOUNTING FOR DECISION MAKING

As noted above, increased complexity generally creates increased costs. That is as true for the production of accounting information as it is for any other product or service. Lean-oriented companies opt for the simplest possible system that will provide the needed information and that will provide measures that support their strategies. Ronald Clements and Charlene Spoede report the guidelines that the Trane company used in developing their SOUP (system of utter practicality) accounting system. Consistent with the philosophy espoused by Cunningham and Fiume, Trane’s guidelines are:

· The cost system is a subset of the business philosophy. It must fit and complement the business philosophy.
· The cost accounting system should be simple.
· The cost accounting system should be low cost. 
· The system should eliminate artificial, unnecessary reporting steps.
· The system should not reward production for building inventory. 
· Accounting exactness does not equal accurate product cost. 
· Costing should be for the unit but not each individual part.
· Detailed labor reporting should be eliminated. Instead, labor and overhead are combined into conversion cost.
· Conversion cost should be applied to products based on total product cycle time.
· The cost system must meet external reporting requirements.45 

The last item in the list of Trane’s guidelines does management accounting systems hostage to financial reporting requirements. For example, Wiremold values inventory at direct material cost for internal purposes. A simple adjustment at the end of the period is sufficient to bring the aggregate inventory value in line with generally accepted accounting principles. Inventory values for individual products are unaffected by the adjustment.

To minimize movement, waiting, and transportation and make it easier to reduce inventory and eliminate defects, lean production is organized into production cells or flow lines. Each production cell or flow line is organized to produce a homogeneous product family. Rather than specializing in one activity, workers tend to be cross-trained to perform many activities within a production cell or flow line. Direct labor performs activities that are often performed by specialists from support departments in traditional batch production settings, such as inspections and routine maintenance. In addition, many support specialists, such as product or process engineers, may be assigned directly to a production cell rather than to a support department. Aside from building occupancy costs, there are very few manufacturing costs that cannot be assigned directly to the production cell.

Traditional batch production in a complex factory consists of hundreds of islands of specialization shared by thousands of diverse products. The diversity and complexity of the allocations and the amount of costs to be allocated are great. The lean production environment consists of a cluster of mini-factories, each producing a family of more homogeneous products. Most manufacturing costs can be directly assigned to the production cells. Thus, most costs are shared only within homogeneous product families. Production cells are not created to simplify cost allocation, but they minimize both the extent of allocation required and product heterogeneity—the source of the cost distortions that activity-based systems were developed to address. The potential for benefits from ABC systems are much smaller in lean production settings. Within the production cells, product homogeneity means that cost distortions are likely to be small. If individual product costs are needed, a simple cost allocation can be used to assign cell conversion costs to products with reasonable accuracy. 

In addition, accuracy of individual product costs may not be important for many companies. For example, at Wiremold, product prices are determined by the market in most cases. Therefore, product costs are not important for pricing. Even on products subject to bid, Wire-mold found that an attribute-based model of estimated customer value was superior to product cost information for developing bids. Product profitability was more relevant at the product family level than at the individual product level. According to Fiume, former vice president of finance at Wiremold, the company determined it was strategically important to be a full-line supplier. The profitability of an individual product in a product family was not a concern as long as the profitability of the overall product family was acceptable. “Our focus was eliminating waste,” he said. “If we can eliminate waste and save costs, what difference does it make if the savings is on the most profitable product or the least profitable product [in the product family]?”46 

Lean-oriented companies also avoid ABC systems because some of the messages an ABC system sends to managers and employees are contrary to the lean strategy. Fiume describes the concerns he had when evaluating ABC: 

“As we started getting into lean and I was listening to some of the behaviors that ABC was driving in companies that adopted [ABC], I realized that it was driving behaviors that were just the opposite of lean. If the cost driver was setup time, it didn’t drive behavior that said, ‘Let’s reduce the setup time.’ It drove behavior that said, ‘Let’s reduce the number of setups.’ In other words, produce bigger batches of material.”47 

Many of the management decisions based on information from the early ABC systems took the new, more accurate information about the existing cost structure and tried to optimize outcomes given the existing cost structure. Products that were revealed to be highly profitable could be repriced and promoted. Products whose prices did not cover their excessive demands for activity costs could be eliminated or repriced. Some customers might be persuaded to pay for the cost of small shipments, to change orders, or to order in larger quantities. Because of the extent of the product cost distortions in the traditional cost systems, these actions could yield impressive gains in income. To a manager in a lean environment, however, much of other companies’ cost structure comes from wasteful practices. The existing cost structure should never be accepted as a given or as an unchanging constraint. Continuous improvement comes from changing the way work is performed, thus changing the cost structure. 

Because RCA systems emphasize a marginal costing approach, RCA product-cost allocations should not lead to reported income amounts that would encourage overproduction—as could happen with some ABC systems. The issue is whether RCA costing provides significant benefits for short-term decision making and budgeting for planning purposes to justify the substantial cost of developing and maintaining an RCA system.

Based on their fixed and proportional cost classifications, RCA systems provide incremental cost data for short-term decision making. The assumption is that usage and expenditure of any cost classified as proportional will be proportional to output volume. If this is a reasonable assumption and the classifications are accurate, RCA systems essentially have data readily at hand for almost any conceivable short-term incremental cost analysis. Except for completely flexible costs, however, the ability to adjust expenditure to actual volume depends on the time frame and discrete quantities in which the resource must be acquired. As a result, the RCA data may not represent the actual expenditures for a given decision context. The standards used within the RCA system may not reflect existing conditions. 

In addition, RCA presumes that many short-term decisions are made based on optimization to existing cost standards incorporated in the RCA system. Strategic concerns and long-term implications often outweigh the marginal costs of short-term decisions. Companies using lean production techniques focus more on improving long-term relationships in the value stream. For example, companies that are lean oriented have established long-term relationships with a small number of suppliers rather than trying to optimize individual resource acquisition transactions. Rather than developing and maintaining an RCA system, it is probably far more cost effective for a lean company to rely on simple cell-cost allocations or sampling to obtain individual product cost data. Cell-cost allocations also make it possible to conduct special studies for the rare decisions where more detailed or precise data are needed.

The design stage of the product life cycle offers the greatest potential for cost improvement. Lean-method companies use target costing as part of their improvement efforts during the design stage. Companies need to be able to estimate future process and material costs to estimate future product costs. It is unlikely that developing and maintaining an ABC or RCA system would significantly improve a company’s ability to develop target costs. Regarding GPK and RCA systems, Wolfgang Kilger, Jochen Pampel, and Kurt Vikas conclude: 

“If cost accounting is to better support cost control efforts in the early stages of product development, cost estimates are needed that do not use the costing basis of Marginal Costing such as BOMs [bills of material] and routings…”48

BUDGET INFORMATION FOR LEAN COMPANIES 

Excess resources (i.e., unused capacity) are waste. Companies with lean methods use a demand-pull system rather than a budget forecast system. They try to avoid waste by working, for example, to level customer demand by encouraging customers to order what they need for short periods rather than six months’ worth of material at a time. This way orders do not create spikes in production. Lean-method companies also develop capabilities to respond quickly to the changes in actual demand. Developing better rapid-response capabilities is much more important to lean companies than developing more accurate budgets. Lean-oriented companies typically use budgets only for high-level planning.49 The budget will determine what discretionary resources are available for strategic projects, which in many lean-method companies would be decided using the hoshin kanri (policy deployment) process.50 The budget can be used to communicate sales and productivity goals, but the budget is an attention directing tool, not a production scheduling or performance evaluation tool. 

Even if a lean-oriented company were to adopt RCA to develop activity-based budget data, its ability to develop greater budget accuracy at the individual resource level would be limited by the nature of the lean method. The focus of lean companies is on the elimination of waste through continuous improvement. It is not on maintaining a pre-established status quo or even reaching a rigid pre-ordained goal, resource by resource and activity by activity. The continuous improvement process is likely to be uneven and unpredictable. A lean-method company is more likely to focus its efforts on creating more flexibility and more capacity by eliminating waste than to expend effort on establishing and maintaining a cost system to provide better budget cost estimates at a forecast level of activity. In sum, managers at most companies employing lean techniques will view the prospects for increased budget accuracy under RCA as having limited value and the detailed variance analysis reports as a complete waste.

LEAN USE OF RCA OR ABC

RCA provides detailed accounting information to support conventional management practices. It provides marginal cost data while adding the capability of providing activity-based information for budgeting and long-term decision making. Its emphasis is on individual accountability, however, and its view is resource centric. It does not encourage teamwork and system-wide optimization of dependent activities in a process. Instead, RCA focuses on local optimization and relies on a transfer pricing mechanism to control dependencies between activities. 

Companies using lean methods are organized by value stream, creating production cells and flow lines dedicated to related product families. As a result, they do not experience the cost distortion of traditional accounting systems. Moreover, lean-oriented companies derive little benefit from the product costing dimension of ABC systems. An ABC system can be of some benefit to lean-oriented companies in prioritizing improvement efforts, but most lean-method companies find existing process knowledge or analysis of value-stream costs sufficient for prioritization. The flexible budget variance analyses used for cost control in RCA systems does not support lean business practice.

In businesses using lean techniques, RCA systems can provide marginal cost information that could be valuable for short-term decision making, activity-based budget information that could be valuable for resource planning, and, possibly, kaizen cost information that could be used to promote continuous improvement. It is likely, however, that the cost of developing and maintaining an RCA system far exceeds the benefits for lean businesses. It would be hard to imagine a lean-oriented company adopting RCA. From an accounting perspective, it would also be hard to characterize a company using an RCA system as lean.

Lean business management is the state-of-the-art management system. It is becoming increasingly popular and soon may be essential for survival in some industries. According to a report from the U.S. Environmental Protection Agency, some lean experts estimate that 30% to 40% of all U.S. manufacturers claim to have begun implementing lean methods, with about 5% aggressively implementing lean as a total management system.51 In a 2004 Industry Week study, 55% of U.S. manufacturers singled out some version of lean manufacturing as the driving force behind operational improvement.52 Lean is also spreading into service industries. Managers of non-lean companies that are seeking to improve their competitive position and are dissatisfied with their existing accounting system should consider adopting a lean management system and a simple lean accounting system rather than investing in a complex and costly RCA system to support their conventional management practices. 

Lawrence P. Grasso, DBA, is associate professor of accounting at Central Connecticut State University in New Britain, Conn. You can reach him at (860) 832-3226 or grassola@ccsu.edu. 
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Reading 14-6: Is Standard Costing Still Relevant? Evidence from Dubai?
by A. Marie, W. Cheffi, R. J. Lewis, and A Rao


Despite claims that it is less relevant than newer accounting methods, standard costing
is far from obsolete, and, in fact, it is experiencing common use in countries as diverse as the United Kingdom, Malaysia, and the United Arab Emirates. With the advent and wide use of methods such as activity-based costing (ABC), Just-in-Time (JIT), the balanced scorecard, and target costing, a number of researchers had predicted the demise of standard costing and variance analysis on the grounds that these tools had become disconnected from actual practices at the industry level where an intense competitive environment often requires a higher level of sophistication in costing systems.
For example, Richard Fleischman and Thomas Tyson claimed that standard costing cannot provide adequate assistance in the areas of construction strategy and operational management.1 Don Hansen and Maryanne Mowen went so far as to describe it as potentially “dysfunctional.”2 These criticisms have largely contributed to the dismissal of standard costing, especially for large companies that employ more sophisticated methods such as ABC and target costing. Mike Lucas has even raised questions as to whether it is still appropriate for college accounting programs to continue teaching this “outdated” topic.3

GLOBAL ACCEPTANCE OF STANDARD COSTING
While several academics were busy pointing out the weaknesses of standard costing, others observed that this accounting tool continues to be widely used throughout the world. Studies conducted in developed countries have shown rates among companies as high as 73% in the U.K. and 86% in Japan.4
More specifically, David Lyall and Carol Graham stated that more than 90% of 231 companies surveyed in the U.K. apply standard costing for cost control purposes. Furthermore, they found that 63% of the managers using this technique reported being pleased in terms of its decision-making support.5 In another study, 76% of 303 accountants in the U.K. and 73% of 85 finance and accounting specialists in New Zealand use standard costing.6 The authors also found that accountants viewed modern costing and production management tools as having no impact on how widely standard costing and variance analysis are used. (The respondents even predicted an increase in the importance of the older tools.) A study by Maliah Sulaiman, Nik Nazli Nik Ahmad, and Norhayati Mohd Alwi of companies doing business in Malaysia found similar widespread dissemination and persistence of standard costing: 70% of 66 local firms and 76% of 21 Japanese firms.7
These studies reveal that standard costing does not overemphasize cost control, and, moreover, it is linked to quality management. In addition, the Lucas and Sulaiman studies have shown that companies use past performance (“after the fact”) instead of predetermined engineering standards on actual costs. Instead of employing newer and costlier systems, companies have chosen to reconfigure existing systems with more rigorous schemes, implying that firms have adapted standard costing to their specific needs and have not abandoned it.

A CASE STUDY: DUBAI
In light of conflicting views in the academic research, we examine how standard costing and variance analysis are used in one of the world’s fastest-growing economies: Dubai, one of the seven emirates, or states, in the United Arab Emirates. A number of events make our case study appealing, including the steps the Dubai government has taken to free up prices and wages, rationalize indirect taxes, deregulate the financial system, promote foreign direct investment, and encourage all companies to use new information and communication technology. To our knowledge, this study is the first of its kind to shed light on the level of use of standard costing tools in Dubai.
Our study differs from the earlier study by Sulaiman, et al., in that, while they split their sample on the basis of ownership (Japanese vs. local), we disaggregated the companies by sectors: industrial vs. service. We did this for two reasons. The first is contextual: By law, foreigners in Dubai cannot own 50% or more of a company unless that company is located in the free zones.8 Thus it is just not possible to differentiate between nonlocal and local companies in Dubai. Second, by studying the service sector separately, we capture its importance in terms of its contribution to Dubai’s gross domestic product (GDP). The reason also relates to the fact that the service sector has been studied less than the industrial sector when it comes to the use of standard costing.
A plausible explanation for this might be the perception that standard costing is not appropriate for the service sector and the claim that service companies distance themselves from it. Therefore, we address the following questions:

a. Is standard costing used in Dubai?
b. How important are various functions in standard costing?
c. How frequently are various techniques and cost standards used in standard costing? 
d. How important is the analysis of variance for control purposes?

COLLECTING THE DATA
We collected the data presented here through a survey questionnaire, and we had a reasonably good response rate. We chose the companies randomly, covering all subcomponents of the industrial sector and the service and trading (retail) sector, which together constitute the “private sector” in Dubai.9
To design our questionnaire, we modified those of Colin Drury, Chris Guilding, and Sulaiman to allow us to compare our study findings with those that looked at U.K. and Malaysian companies.10 We created the questionnaire, which consists of demographics, characteristics of cost accounting tools, and standard costing practices in Dubai, to answer the following questions:

1. Do accounting and finance professionals in Dubai use standard costing or some other method to make management decisions?
2. Which techniques are used in standard costing in relation to standards based on design/engineering studies, observations based on trial runs, work/study techniques, or average historic usage?
3. How are various types of costing standards practiced by Dubai companies with respect to maximum efficiency standards that are achievable but difficult to attain, average performance standards, or average historic usage?
4. How frequently—monthly, quarterly, semiannually, annually, continuously, or when the variances imply that standards have changed—do companies in Dubai use costing tools for management control?
5. Which methods are employed to investigate a particular variance? For example, are decisions based on managerial judgment, a calculated variance exceeding a specific monetary amount or a given percentage of standards, or through the use of control charts? 6. How important is the analysis of variances (for example, materials prices and sales prices) for control purposes?11

WHAT OUR STUDY FOUND
The largest segment of respondents in Dubai’s industrial sector (21%) was engaged in construction activities (see Table1). The rest were fairly evenly distributed among chemicals/plastics and food (14% each) and engineering and paper/packaging (12% each). Textiles and electronics constituted 11% apiece. As expected, oil and gas companies constituted the least at 5%, which is consistent with Dubai’s strategy of diversifying from oil-based activities to nonoil-based activities because of shrinking oil resources.
Most of the respondents under the service and trading (retail) sector were from nonfinancial companies (58%) vs. 42% of respondents from financial firms.
We found a slightly higher percentage of large industrial companies compared to large service companies, as shown in Table 2. Most companies had assets in the range of 10 million dirham to 500 million dirham (MDhs): 75% in the industrial sector and 81% in the service sector, indicating that most respondents were small to medium-size companies (SMEs).12
Table 3 reveals that the majority of companies surveyed (68% in the industrial sector and 77% in the service sector) had fewer than 500 employees. Only 25% of industrial companies and 21% of service companies had more than 500.
Tables 4 and 5 provide a snapshot of the use of standard costing tools in Dubai. The results of the earlier studies by Sulaiman, Guilding, and Drury, which focused on industrial firms, are also reported for comparison purposes. We found that the results for the industrial-sector companies in Dubai (77%) is consistent with those of the other countries studied (73%-76%) but is moderate in contrast with our results for the service sector, implying that standard costing has not become obsolete among either industrial or service companies in Dubai.
Table 5 shows the importance of various standard costing functions in Dubai companies using a seven-point Likert scale, with responses of four or higher evidencing importance and those less than four reflecting less importance.
The cost functions—cost control and performance evaluation, costing inventories, and computing product cost for decision making—were of relatively greater importance to Dubai industrial-sector companies than to their counterparts in Malaysia and the U.K. Moreover, these standard costing functions were of much lower importance in Dubai’s service sector. In terms of significance, inventory costing is the key function of standard costing for industries in Dubai, Malaysia, and the U.K., and, for the service sector, budgeting is the most significant function. Mann-Whitney U test results reject the null hypothesis of response bias, suggesting that the industrial-sector companies in Dubai use standard costing to a greater extent than the service sector for the first three functions of standard costing listed in
Table 5. Again, in only one instance has this pattern reverted toward the service sector: the use of standard costing as an aid to budgeting. These findings, on average, are consistent with those of other studies of industrial-sector companies in Malaysia and the U.K.

LABOR AND MATERIAL STANDARDS
The mechanisms of setting labor and material standards are reported in Table 6. Nearly nine out of 10 industrial sector respondents in Dubai employed standards based on design/engineering studies, which is comparable to Japanese companies in Malaysia (81%). These firms appear to be significantly more scientific in their approach to standards setting compared to the service sector in Dubai (48%), local Malaysian companies (46%), and U.K.-based companies (51%). Service-sector companies in Dubai predominantly used “average of historic usage method” (76%).
Dubai companies—both industrial and service-oriented—favored “average past performance” as the type of standard employed in their costing—47% and 50%, respectively. To be realistic and attainable, however, cost standards should reflect both “past performance” and “expected future performance.” This is supported in our study because companies favored both past performance and expected future performance through design and engineering studies (Table 6).
Dubai industries have become more international in their operations and hence are facing greater competition in global markets. Thus one would expect these companies to review their costing standards frequently to cope with a changing environment where new products are introduced daily. We found that slightly more than half of them (52%) conduct reviews semiannually, consistent with Japanese respondents in Malaysia (55%). On the other hand, domestic Malaysian firms and companies in the U.K. were more apt to review their costing standards annually at a rate of 35% and 68%, respectively.14
When considered together, the results from Tables 4 through 8 signify that companies in Dubai have not abandoned standard costing in their management control decisions. In fact, they have reconfigured existing cost accounting systems to suit their dynamic needs and objectives. These findings are consistent with those from studies of Malaysian companies by Sulaiman and colleagues.

AN EXAMINATION OF VARIANCES
Generally, managers are concerned about variations in costs, materials usage, and sales—especially those outside acceptable ranges. Table 9 shows how companies approach investigating such variances. In Dubai, 39% of industrial companies and 50% of service companies base their costing decisions on “managerial judgment,” compared to roughly half of U.K. companies and one-fourth of local and Japanese companies in Malaysia. On the other hand, 35% of firms in Dubai’s industrial sector and 29% in its service sector dug deeper for answers when the variance exceeded a given percentage of standard, which is similar to the rates found in the Malaysian and U.K. studies.
Table 10 shows the importance of variances for control purposes. Some 95% of industrial companies in Dubai were extremely sensitive to variances in sales volume, 90% to variances in materials prices, and 87% to variances in sales price. These responses were similar to those in the Malaysian studies. Also, the service sector in Dubai emphasized monitoring variances in sales volume but with wage rates and labor efficiency considered very important as well.

STANDARD COSTING IS ALIVE AND WELL
Our study enables us to add to the existing costing literature in general, and the United Arab Emirates in particular, and to compare our findings with those of previous studies about the manufacturing sector. Our key findings are as follows:
· Seventy-seven percent of the companies in Dubai’s industrial sector use standard costing compared to 39% in the service sector.
· “Inventory costing” is the most important function of standard costing for the industrial sector, while “aid to budgeting” is the most prevalent costing function for the service sector.
· The industrial-sector companies prefer standards based on design/engineering studies, but the service sector favors average historic usage.
· Forty-five percent of the industrial companies and 44% of service companies in Dubai use “maximum efficiency standards” and “achievable but difficult to attain standards” in practice.
· Industries in Dubai are most significantly sensitive to variances in materials prices (90%) and sales prices (87%). Although service-sector companies are also sensitive to costs of materials (80%), they are focused on variances in sales volume (81%) and wage rates (67%) as well.
In light of our robust results, we surmise that new costing techniques such as ABC, JIT, the balanced scorecard, and target costing have not made standard costing obsolete, which is consistent with findings of studies conducted in various countries. Companies probably will continue to be attracted to standard costing and variance analysis, regardless of their size, geographical location, and sector. Standard costing’s simplicity and affordability, in addition to its flexibility in accommodating state-of-the-art technology, may explain its persistence. Another plausible explanation is that companies use two or more cost accounting methods to build more powerful integrated information systems according to various criteria and different categories.
Also, what about best practices? Even though the majority of chief cost accountants in Dubai earned diplomas from schools in developed countries, it seems that management accounting practices in Dubai have not reached stages 3 (reduction of waste in resources) and 4 (creation of company value) of the International Federation of Accountants’ (IFAC) Sustainability Framework. As in Malaysia, the focus in Dubai remains primarily on a mix of cost determination (stage 1) and management planning and control (stage 2). (The Sustainability Framework addresses four perspectives in bringing together all critical areas required to manage a sustainable organization successfully: business strategy, internal management, financial investors, and other stakeholders. The Professional Accountants in Business Committee developed the Framework because it believes that professional accountants need to adapt to a world in which sustainability is the key to long-term business performance and need to understand how, in their diverse functions in organizations, they play a significant role. IFAC notes that, in clearly defining the different facets of sustainability, the Sustainability Framework can help professional accountants grasp all the important aspects of sustainability that they may encounter, directly or indirectly, and that will be important to their organizations. All pertinent information about the Framework can be found at www.ifac.org/PAIB under Sustainability Framework.)
Care must be exercised in generalizing our findings, however. Although the survey was sent to companies of all sizes—measured in terms of total assets or number of employees—the majority of responses were from small and medium-size firms. Thus we cannot expand our findings to large companies. At the academic level, this research shows that standard costing is still a valuable tool for management accounting curricula, at least for the UAE. Nevertheless, it would be interesting to determine whether our findings hold for other Gulf Cooperation Council (GCC) countries. This, along with the identification of contingent factors underlying the persistence of standard costing, is the objective of our future research. 
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Reading 14-7: Measuring Efficiency-Based Efficiency Effectiveness of a Nonprofit’s Performance
by Marc J. Epstein and F. Warren McFarlan


Nonprofit organizations devote significant effort to measuring performance that’s often focused on financial metrics related to dollars  raised from donors and budget achievement. Although these measurements are certainly important, measuring organizational success must focus primarily on achieving their mission. But we know that, just as with for-profit organizations, these nonfinancial measures of success are often less precise and far more difficult to measure. The relevancy, though, is obvious and the task critical. In the March 2011 issue of Strategic Finance, we described some key differences between governance of for-profit and nonprofit organizations, which we discussed in our new book, Joining a Nonprofit Board: What You Need to Know. In this article, we describe the critical importance of including both financial and nonfinancial measures to evaluate nonprofit organizations.
Without financial resources, there’s no mission. Conversely, all of the financial resources in the world are irrelevant if the company isn’t focused on a well-thought-out mission. For this reason, it’s important for nonprofit organizations to constantly measure performance related to both their financial efficiency and their effectiveness in meeting organizational goals. Financial efficiency calls for the company to develop, implement, and oversee a coherent financial strategy to which organizations devote significant effort. To measure its effectiveness, a nonprofit must ask itself, “Are we really delivering on our mission, not just meeting budget, and are we getting maximum impact from our expenditures?” These questions lie at the heart of nonprofit governance. Although the definition of mission and implementation are critical, current practice in performance measurement against an organization’s mission has often been weak.

Performance Metrics
The purpose of a nonprofit is to improve the lives of individuals, members, organizations, communities, and society as a whole. Some organizations, such as charities, may be considered purely social-impact-focused, whereas others, such as professional organizations, may be viewed primarily as member-focused. But classifying nonprofit organizations isn’t easy as some have elements of both. For this reason, you should envision a continuum of not-for-profit organizations spanning from purely socially focused to member-focused organizations, with numerous nonprofit organizations having dual roles of serving both their members and society.
To develop performance metrics, we begin by grouping the organization’s resource-gathering and –disbursing activities into five clusters: inputs, activities, outputs, outcomes, and impacts.

Inputs: Inputs are the key tangibles and intangibles that enable the nonprofit to perform its tasks. They include cash, personnel, equipment, and other material items as well as the mission statement and strategy. You should have a keen understanding of others that provide service similar to yours and how you stack up against them. Finally, inputs include the current depth and breadth of your board’s and staff ’s understanding of the organization’s mission and strategy.

Activities: Activities are all the specific programs and tasks that the organization undertakes, and they should be grouped into meaningful but flexible clusters for analysis. These groupings help trigger intense debate about the appropriate balance within the group and can lead to a number of adjustments between board and staff.

Outputs: Outputs are the tangible and intangible products and services that are the result of the organization’s activities. The selection of these specific outputs for any institution would vary by its mission, core competencies, and strategy inputs. When the world changes, these measured outputs may no longer be exactly the right ones to focus on and may need to be modified.

Outcomes: Outcomes are the specific changes in behaviors and individuals affected by the delivery of these services and products.

Impacts: The impacts include benefits to communities and society as a whole as a result of the nonprofit’s outcomes.
Breaking the organization into these pieces and analyzing it in parts allows for the development of a number of performance metrics that, in aggregate, give insight into how the organization is performing against mission. A “Causal Linkage Map” links the key components of resource acquisition and an impact chart for a professional association (see Figure 1). 
Figure 1 shows the processes that impact the members of a professional organization. As shown, inputs, such as the internal environment and available resources, help define the strategy that can be implemented to fulfill the mission statement. This strategy then determines the activities that the association wants to carry out. The results, or outputs, of these activities then translate into outcomes for association members, such as career advancement. Finally, you can measure the impact of an association based on its growth and the increased prominence of its members.
Using the Causal Linkage Map, you can then identify performance measures for each category. These measures provide a quantitative analysis of how the organization is doing in fulfilling its mission. Table 1 presents examples of performance measures for two different organizations. One is a nonprofit focused on social impact, and the other is a member-focused nonprofit, such as a professional association.
Figure 1 and Table 1 demonstrate how organizations can and do build the bridge between the qualitative worlds of mission definition and the development of solid metrics that demonstrate how progress is being made on achieving the mission. To implement this successfully in a nonprofit, you should be sure of the following:
1. There’s a clear, proven methodology on how to go about establishing performance metrics. This methodology involves a lot of process and meetings where both the board and staff work independently to generate the causal maps and then come up with a reconciled version. The process of reconciliation is critical, and the end product is somewhat subjective.
2. These performance measures draw on a combination of financial numbers, activity rates (such as number of people in training sessions), and general indices from local, state, and national government agencies. The board clusters items in these measures together in flexible ways that it believes are useful.
3. Depending on the performance metric, some may be reported in time spans as short as a month and others as long as a year. In general, management needs more frequent and detailed performance metrics than the board does. 
4. Comparing indices and activity levels of one nonprofit to other, similar organizations is particularly useful, but this data is often very hard to gather. Use of this data may be slightly complicated because a low-performing organization may fudge a little in its reporting to delay word getting out about problems it’s having.
This example of applying mission-effectiveness models, Causal Linkage Maps, and performance measures illustrates the critical connection between a defined mission and strategy and the selection of appropriate performance measures. This approach is equally useful in both social-impact-focused nonprofits and member-focused nonprofits. We’ll now discuss two examples of best practices: Opportunity International and AARP.
Opportunity International is a large and growing microfinance network whose mission is “to provide opportunities for people in chronic poverty to transform their lives.” Although the organization has a social mission, financial sustainability is critical to achieving it. The network’s success is based on financial sustainability, donor funding, good microfinance partners, training, tapping business leaders, gaining massive scale and rapid growth, and empowering people locally. It uses various performance metrics to measure success and guide strategy in pursuit of its financial excellence. These performance measures are complemented by a set of nonfinancial performance measures that attempt to capture the organization’s success in improving its clients’ economic, social, and spiritual life (see Table 2).
Formerly the American Association of Retired Persons, AARP is the largest not-for-profit membership organization for people age 50 and older in the United States, and its mission is “enhancing the quality of life for all as we age.” Activities are managed by AARP and the AARP Foundation, which administers various charitable programs and legal services for older Americans, including those who aren’t members of AARP.
The AARP Foundation measures its performance using four perspectives: resources and stewardship, people, social impact and value, and organizational leadership and integration (see Table 2). The AARP Foundation uses very broad metrics, which include:

· Input measures, such as dollars raised, costs, and the like;
· Process measures, such as maintenance of the BBB Wise Giving Certification;
· Output measures, such as on-time strategic plan;
· Outcome measures, such as the level of satisfaction of diverse groups of employees; and
· Social-impact measures, such as the percentage of new age/disability employment discrimination, pensions and employee benefits, financial fraud, grand-parenting, and government or public benefits cases affected positively by the AARP policy positions.

FINANCIAL STRATEGY AND INSIGHT
Although assessment of mission performance is a high-priority item for a board, the performance is difficult to measure and often has a long-term horizon. On the other hand, financial performance is highly critical and often demands a short-term focus and immediate attention. Without liquidity and solvency in the short and long term, an organization can’t continue the work on its mission. Significant differences exist in the preparation and content of nonprofit financials and those of for-profits. Some performance metrics in the for-profit world, such as net income and earnings per share, don’t exist in the
nonprofit world, but two financial metrics of the for-profit world—free cash flow and revenue growth—are very relevant to the nonprofit world. An important additional source of funds for the nonprofit world that isn’t available to the for-profit is philanthropy in its various forms of annual giving, capital campaigns, and planned giving. As Table 3 shows, other significant differences exist between for-profit and nonprofit financial measures and strategies, which we’ll now discuss.

Accounting Framework
Instead of normal accrual accounting, nonprofit accounts are segregated and kept track of through a series of funds in a system called fund accounting. Although it can be highly confusing for new board members, fund accounting makes it possible for nonprofits to ensure compliance for the terms of all contracts and restricted gifts. Funds are often broken down into three types: operating/current funds, building and equipment funds, and endowment funds.

Depreciation
Depreciation frequently isn’t included in a nonprofit’s financial statements. Board members must add this charge to ensure that the organization is viable over the long term. For example, it’s quite easy for the organization to under-reach in service pricing and philanthropy efforts and, as a consequence, allow the plant and other tangible assets to gradually decay into faded elegance. Thus, some directors request that depreciation accounts be included in their nonprofit statements for management-control reasons.

Fixed Assets
Fixed assets, such as substantial amounts of land, are often significantly undervalued, which causes an organization to have more resources than it knows about. Conversely, with inadequate or no depreciation in other situations, assets may be grossly overvalued on the balance sheet.

Quarterly Numbers
Quarterly numbers don’t have the same external significance as in the for-profit arena where financial markets are looking for specific profit performance. Instead of being distributed externally, variances from the budget on either revenue or expense items are used for internal control purposes.

Cash Flow
Cash flow is king! The board must be focused on both the short run and long run. When cash is gone and there are no additional sources, the nonprofit disappears.

Hidden Liabilities
Hidden liabilities (such as potentially uncollectable loans to staff members) and unrecognized pledging of assets (such as a house title being transferred to an individual when he or she retires from the organization) can be special problems for midsize organizations that have been around a long time and may have had weak institutional memory and sloppy procedures. Similarly, clarity is needed to understand any legal encumbrances on assets and funds. A history of weak auditors and business managers may have left significant surprises for subsequent boards.

Endowment Management
Management of endowment and the rate of income withdrawal from it must be carefully examined for both prudence and long-term viability. Endowment is a double-edged sword; no matter how much you have, your appetite is always hungry for more. Therefore, endowment yield is a very complex topic because, as you know, the more you withdraw, the less is available for the future. A withdrawal rate of 4.5% to support operations has been a widely used industry benchmark over the years, but there are wide variances in actual practice. A final issue about endowment is how much of it is donor-restricted to purposes that may no longer be aligned to the organization’s mission.

Annual Giving
Annual giving and capital gifts often may play a very important role in the operations of the nonprofit. It isn’t unusual for many nonprofits to have a negative cash flow from operations, even after adding in annual gift giving. When you add in capital gifts, foundation grants, planned gifts, and the like, the picture may change. Yet philanthropic support may be hardest to get when you most need it because, in difficult times, major donors tend to sit on the sideline and watch, thereby intensifying the crisis. For this reason, liquidity is very important for nonprofits.
Debt and Its Servicing Status
Medium-size and large nonprofits have access to the public debt markets. Though tapping these markets can allow much quicker progress on facility expansion, it also brings balance-sheet risk and the need to comply with various debt covenants. (Smaller nonprofits often don’t have assets or revenue streams to pledge as debt collateral).

Auditing
Auditing is a potential vulnerability of the small nonprofit. The combination of a small audit firm (sometimes one person), an inexperienced volunteer audit chair, and a semi-experienced CFO opens the door to risk either through fraud or incompetence. As we mentioned earlier, it’s important to have one or two experienced financial members on the board to ensure the company observes normal protocols of a post Sarbanes-Oxley Act world. After all, bad things happen in the nonprofit world as well.

Embedded For-Profit Activities
Eager to raise funds, some nonprofit organizations have launched earned-income ventures and other hybrid organizational structures. Earned-income ventures relate to payments in direct exchange for a product, service, or privilege. They are for-profit activities that often support a nonprofit venture and may also be known as social entrepreneurship, social enterprise mission-based venturing, and venturepreneurship.

Financial Performance Measurement
in the Nonprofit Sector
Table 4 features some of the most appropriate financial performance measures that nonprofit organizations often use to measure and evaluate financial performance. But nonprofits can’t use many of them to compare across organizations—even in the same industry—because of the differences in organizational missions, strategies, organizational structures, and systems. Nonetheless, the numbers are important for the board to think about.
To provide information to potential donors, organizations such as Charity Navigator analyze the financial health of charities (excluding hospitals, schools, universities, and community foundations). The analysis provides important information about the organization’s efficiency of spending valuable resources, costs incurred, revenue growth, and how financially successful the organization is with its various programs. Using the information each charity provides annually in its public disclosures, Charity Navigator evaluates the nonprofits in two broad areas of financial health—effectiveness and capacity.
To determine organizational efficiency, the company analyzes four performance categories: program expenses divided by total operational expenses; administrative expenses divided by total operating expenses; fundraising expenses divided by total operating expenses; and fundraising efficiency, calculated as the charity’s fundraising expenses divided by the total contributions the charity receives as a result. 
To measure organizational capacity, the company analyzes three performance categories: primary revenue growth over four years; program expenses growth over four years; and working capital ratio, calculated as working capital divided by total expenses. Charity Navigator scores charities qualitatively in each category, assigns ratings in organizational efficiency and organizational capability, and finally evaluates their overall financial health. But it doesn’t address the program effectiveness and social impact measures. Instead, Charity Navigator provides examples of financial performance measures that managers and potential donors can use to evaluate their organization’s financial health.

Measuring the Mission
While finance remains important for nonprofit organizations since sustained losses can lead to their demise, this data must be supplemented by measures that relate to achieving mission success. Increasingly, nonprofits are developing performance measurement systems to evaluate success toward achieving their missions. Combined with financial performance metrics in both social-impact-focused and member-focused organizations, such data allows organizations to have a more informed view of their performance and a better understanding of the manner in which they are affecting the communities that they serve. 

Marc J. Epstein, Ph.D., is Distinguished Research Professor of Management at Jones Graduate School of Business at Rice University in Houston, Texas. He is also a member of IMA. You can reach Marc at (713) 348-6140 or epstein@rice.edu.

F. Warren McFarlan, DBA, who has been a member of the Harvard Graduate School of Business Administration faculty since 1964, is currently a Baker Foundation Professor of Business Administration. You can reach Warren at (617) 495-6402 or fmcfarlan@hbs.edu.

Note: This article draws heavily on the 2011 book Joining a Nonprofit Board: What You Need to Know by Marc J. Epstein and F. Warren McFarlan, published by Jossey-Bass.





Figure 1: Causal Linkage Map of Impact Drivers for a Professional Association
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Reading 14-8: Calculating Operating Variances—Completing a Benchmarking Analysis with Your Excel-Based Master Budget
by Teresa Stephanson and Jason Porter


This is the third and final article in our series describing how you can use an Excel-based Master Budget for making managerial decisions. In the first article, we added a Contribution Margin Income Statement to our Master Budget and calculated breakeven and margin of safety for Bob’s Bicycles. In the second article, we created a Flexible Budget and started analyzing the company’s sales and contribution margin variances. In this article, we examine Bob’s actual results and use them to calculate the company’ operating variances. In doing so, we hope to provide enough details and discussion so you can use these tools to analyze any type of business. Unfortunately, we won’t be able to look at every possible type of operating variance, but we’ll look at some of the most important examples and discuss their implications.
So fire up your spreadsheet, warm up your calculator, stretch your fingers, and let’s go!

Creating the Actual Contribution
Margin Income Statement
In the first two articles of this series, we created two of the three “budgets” needed to analyze last year’s results. We developed the Static Budget first (Strategic Finance, July 2011) using the information from Bob’s Master Budget (originally developed in Strategic Finance, February– July 2010). Next came the Flexible Budget (August 2011) using the budgeted production information but actual sales quantities. This month we add the last “budget,” which isn’t really a budget at all, even if it does get lumped in with the budgets. Instead, this final statement reports actual results in the Contribution Margin Income Statement format. Putting the “budgets” together allows managers to easily compare actual results side by side with the original budget and the variable budget, and they can investigate the differences, or variances, from their original Master Budget.
Unlike the Static and Flexible Budget columns, we use the actual results from operations when creating the Actual Results column. Let’s take a look at our example company, Bob’s Bicycles. If you don’t have a copy of the Master Budget, including the Static and Flexible Budgets that we created for this current series, you can get one by e-mailing either author. Open your spreadsheet to the CM IS tab; that’s where we put the three versions of the Contribution Margin Income Statement that we’ll use to calculate Bob’s cost variances. The first column (as you can see in Figure 1) shows the Static Budget, which consists of numbers pulled directly from Bob’s Master Budget. The second column is Bob’s Flexible Budget, which we created last month. The final column, which you can easily insert into your budget, uses all the same categories, but this time it shows the actual results from Bob’s 2010 operations. As we’ve done in the past, we highlighted the data that we typed directly into our spreadsheet. 
You probably noticed that we typed in only the summary information for each type of cost: total direct materials, total direct labor, total manufacturing overhead, etc. We like the clean look this simplified format provides because it’s easy to differentiate the actual results from the budgets so we can focus on a summary analysis first. Trying to jump into the details too quickly during a variance analysis can be as bad as ignoring them. We don’t want to miss the forest for the trees, so we’ve given ourselves a visual reminder to begin our analysis where it belongs: at the top. After we calculate these differences, we can “dig down” to examine those areas that are having the biggest impact on our bottom line.
Keep in mind, however, that just because a high-level analysis shows a small overall variance, it doesn’t imply that the lower-tier variances also are small. The company could have large positive variances offsetting large negative ones. Your own company history and detailed knowledge of where trouble spots are likely to be found should also guide the variances you “dig into.” As you create your own spreadsheet to analyze your company’s variances, tailor it to what you need. Occasionally you should also perform a detailed analysis where you don’t think you’ll find anything. You might be surprised!

Getting Started with Operating
Variances
When calculating operating variances, we always compare the Actual Results to the Flexible Budget. The Flexible Budget numbers are our standard input units and costs and our sales prices. Yet sales volume has been adjusted in the Flexible Budget to match actual sales. This eliminates variances caused because we sold more or less than we anticipated and gives us a more accurate picture of what should have happened during the period. For example, we wouldn’t want to get excited that we saved $100,000 in labor costs if we produced and sold only 10,000 units instead of 25,000 units. We know that costs will change as our sales level changes. Variance analysis really helps us when we compare budgeted costs at a given level of sales with the actual amount spent at the same level. With that in mind, let’s take a closer look at Bob’s operating variances.

Direct Labor Variances
Let’s start with Bob’s direct labor costs. Bob’s payroll records show that the company paid out a total of $1,126,246 for direct labor during 2010. This was $63,254 more than Bob’s had planned. Because Bob’s has only one type of labor, this difference is pretty straightforward.
First, though, we need to summarize Bob’s actual production, which we’ve done in Figure 2. This figure provides all the actual data we need to do our variance analysis for Bob’s Bicycles, but each company will need to adjust this table based on the variances it wants to examine.
We calculated Bob’s direct labor variances in a new Cost Variances tab that we added to our Master Budget spreadsheet. Using a new tab allows us to keep Bob’s Cost Variances separate from the Sales Variances, making our work easier to explain to other managers. In our calculation(see Figure 3), the first row presents the raw data: Bob’s actual wage per hour (AP), actual number of hours used (AQ), standard wage per hour (SP), and standard hours required to produce the units sold (EQ). All these numbers are already available in our spreadsheet or can easily be calculated. For example, AP doesn’t appear in the budget, but we can calculate it by dividing the total direct labor of $1,126,246 (available in the Actual Results column of the CM IS tab on the Master Budget spreadsheet) by the actual direct labor hours (available in Bob’s actual results, shown in Figure 2). AQ is reported on the CM IS tab. SP comes from Bob’s Direct Labor Budget. Finally, EQ is the sum of the total direct labor hours needed for each type of bike (found on the Basic Information tab) times the total number of each type of bike actually sold (found in the Actual Results column on the CM IS tab).
Row 6 of Figure 3 calculates the products that form the basis of the variance calculation. First, we multiply AP times AQ, then AQ times SP, and finally SP times EQ. Then we calculate the Direct Labor Price and Quantity Variances by subtracting the products as shown in row 8 of Figure 3. The final number, in cell R11, is Bob’s total direct labor variance. This final value can be calculated two ways. You can either subtract the actual cost (AP × AQ) from the standard cost (SP × EQ), or you can add up the price and quantity variances. All of these equations are shown in formula view in Figure 4. A more detailed explanation of the math underlying the variance calculations is available from either author.
In our example spreadsheet, we set up the equations for all of the different inputs so that they are automatically calculated each year when we input Bob’s budgeted and actual cost, price, and unit values. As part of setting up these equations, we added a simple if/then statement in Excel to automatically report if each variance is favorable or unfavorable. The statement we used looks like this: =IF(Q8<0, “unfavorable”,“favorable”), which means if the variance is negative, show the word “unfavorable”; if the variance is zero or positive, show “favorable.” You can see examples of this equation in Figure 4. 
Bob’s Labor Rate (or price) Variance is $40,420 unfavorable (Figure 3). This makes sense because Bob’s actual hourly wage was $0.52 higher on average than expected. When the management team talked to the production manager, they found out that there was a great deal of turnover, so rising starting wages were probably the cause of the higher average wage rate. But another explanation could be that the inexperienced workers needed to put in overtime in order to complete orders on time. Rising wages would need to be reflected in next year’s budget, but overtime that was the result of lack of experience would need to be monitored and eliminated as soon as possible.
Bob’s Labor Efficiency (or quantity) Variance is also unfavorable, but it’s only $22,834 (Figure 3). This variance was caused by the more than 1,600 extra hours used to produce Bob’s bikes during 2010. Again, this variance probably occurred because of extra hours caused by high turnover either in the form of overtime to complete the bikes or learning-curve hours. Either way, it’s a number worth watching in the coming year. 
This examination of causes is the true benefit of variance analysis! It allows you to figure out things that are going on in the company that otherwise may never cross your desk. This gives you the opportunity to follow through on operating “inefficiencies,” to ensure that the production manager is given the support needed to train the new employees well enough to shorten the learning curve, and to update the budget so next year’s predictions are more accurate. Over time, as the line workers’ efficiency increases, Bob’s will be able to reduce its budgeted number of hours needed to assemble a bike.

Calculating and Investigating Direct Materials Variances
Direct materials variances are calculated in much the same way as direct labor variances. When creating a Direct Materials Budget as part of the Master Budget (March 2010), most companies base their estimates on the specific units needed for each item they produce. In practice, however, companies typically don’t track their direct materials inventory for each production model. The information should be part of a company’s cost of goods sold (COGS) calculations, so with a little digging you can find what you need. Luckily, you don’t really need to start with a lot of detailed information in a typical variance analysis. You can start with the overall cost of each part and how many parts were used in production compared to how many were budgeted to be used. Only if this general analysis isn’t sufficient to improve your production process would you need to dig into separate variances for each item produced. To begin, then, you just need to know the total amount of materials actually used during the year, which you can easily calculate by adding beginning direct materials inventory and net purchases and subtracting ending direct materials inventory.
The result for Bob’s Bicycles can be seen in the Total Direct Materials line of our Actual Results column on the CM IS tab ($2,591,693). If we subtract that number from the Flexible Budget amount, we see that Bob’s used $144,395 more in raw materials than it should have needed to produce 17,074 basic bicycles and 8,356 deluxe bicycles. Figure 5 shows this calculation on the Cost Variances tab of our Excel spreadsheet.
Bob’s direct materials variance is unfavorable because the company spent more buying raw material than planned. Be careful, however, not to interpret favorable variances as “good” and unfavorable variances as “bad.” An unfavorable variance may be caused by a variety of reasons, including an out-of-date budget, inexperienced labor, rising input prices, or even a sudden increase in demand leading to overtime. A favorable variance could be caused by dropping prices, a change in demand, or a failure to perform maintenance, which might lower variable manufacturing overhead in the short run but lead to huge costs in future years. Similarly, bookkeeping errors can cause variances. The goal is to find the differences between actual and budgeted spending, break the differences into smaller pieces, investigate them, and find the causes. Not until you get to the actual causes can you be sure if a variance is “good” and should be incorporated into your business model or “bad” and should be eliminated.
Since Bob’s uses 10 different materials to produce the two types of bicycles it carries, we really need to break its materials variance into at least 10 individual sets of calculations (more if the company wanted to split it out by model). This may seem like a lot of information, but it will provide the detail that management needs to figure out why Bob’s spent $144,395 more than it had planned. Using an Excel-based budget, we can easily automate this process. We have the standard number of parts per bicycle and cost per part in the Master Budget. The only numbers we need from Bob’s actual records are how many units of each part the company used in production and the actual costs of those parts. Because we need additional information, we added the actual results to the Cost Variances tab (shown in Figure 2). 
Now we can calculate a price and quantity variance for each of Bob’s materials. Each pair of variances can be added together to get a flexible budget variance for that material, and the 10 flexible budget variances can be added together to get the total $144,395 direct materials variance. The variances for all 10 raw materials appear in our example spreadsheet, but we are only going to show two here (see Figure 6). Luckily, the equations and principles are the same for all of the material cost variances.
Let’s first examine the calculation for Bob’s most expensive raw material: steel. The AQ for the steel is found in the “Additional Information Needed” table shown in Figure 2.We calculated AP ($15.73) by dividing the total cost for steel in Figure 2 by AQ. The SP, or standard price per unit, for steel is available in the Direct Materials budget. Since we have two models of bikes and Bob’s uses the same type of steel for both, we’ll have to calculate two expected values and then add them together to get the total EQ for this analysis. As shown in Figure 4, Bob’s should have used 63,394 units of steel to produce the bikes it sold.
Our table for the direct materials variances is set up just like the table for the direct labor variances shown in Figure 3. To calculate the quantity variance, we multiply both the expected quantity (EQ) and the actual quantity (AQ) times the standard price (SP), which gives us $950,910 and $956,498, respectively. By taking the difference between these two figures, we get Bob’s Steel Quantity Variance: $5,588 unfavorable. This makes sense because Bob’s used 63,767 units of steel instead of the budgeted 63,394. Next, we subtract the total amount actually spent on steel ($1,002,772) from the product of the actual quantity (AQ) times the standard price (SP). The result, a $46,274 unfavorable price variance, also makes sense because Bob’s spent an average of $15.73 on steel instead of the $15 budgeted. The sum of these two variances, Bob’s Flexible Budget Steel Variance, is $51,862 unfavorable.
When Bob’s managers began to investigate their steel variances, they discovered two things. First, the price of steel jumped to $16 a unit in the third quarter, which increased Bob’s average cost. Since Bob’s has little control over the price of steel, the company needs to update future budgets with the accurate price. Second, new line workers seemed to have problems during their training, and some steel was wasted. The production manager has the ruined material on hand and is trying to sell it as scrap. This isn’t something that should continue to happen, so Bob’s management team will need to monitor direct materials usage and the training program until they are sure that the production department is operating normally again. 
In calculating the remaining direct materials variances, we used the same format. For some items that are used in only one model of bike, however, such as rubber handles and regular seats, we had to be sure that the expected quantity (EQ) included only the model that used the material. As an example, let’s take a quick look at the direct materials variance for Bob’s expanded gear shift. This gear shift is used only in the production of deluxe bikes. If you look at the calculations in Figure 6, you can see that it, too, had an unfavorable quantity variance, but it had a favorable price variance. Bob’s management team discovered that the production manager changed vendors because she found a start-up company willing to give Bob’s a price break in exchange for a long-term contract. Again, Bob’s will need to use the lower cost of this new item in its next budget.
Bob’s ended up with unfavorable quantity variances for all raw materials primarily because of its new workforce. Upper management should monitor the situation carefully to make sure that this waste disappears as the training period ends. If it doesn’t, the company will need to consider other explanations—shrinkage, for example. It isn’t comfortable to suspect that one of your employees is taking home raw materials for personal use, but persistent unfavorable quantity variances can uncover just such a problem. Alternatively, perhaps the “recipe” for raw material usage is wrong and needs to be updated. In Bob’s case, though, it’s hard to see a bike taking, for example, more than one seat!

Other Variances
Probably the best part about working with cost variances is their similarity. Although the titles and interpretations change, the equations stay the same. Because they are so similar, we aren’t going to specifically calculate Bob’s overhead variances. Instead, we’ll just mention three important facts to keep in mind. First, the Variable Overhead
Quantity Variance measures the efficiency of the allocation base or cost driver, not how well variable costs were used. Second, because there isn’t an explicit “recipe” of overhead inputs to outputs, determining the cause of overhead variances typically takes some work, so it’s best to focus on larger variances. Third, while you can occasionally fire a salaried employee or find a cheaper office space to rent, most Fixed Overhead Variances require a change in future budgets.


Keep Your Old Budget
Even as you start preparing a new budget for a new year, your old budget doesn’t have to stop being useful. Once the year is over, you can use your old budget to examine how your business lived up to the plan that you and your colleagues so carefully crafted before the year began. This series of articles demonstrated some of the analyses that you can do with an Excel-based Master Budget after the year ends. We started by creating a Contribution Margin Income Statement and calculating the breakeven point and margin of safety for our example company, Bob’s Bicycles. By adding this tab to your Master Budget, you can have those useful pieces of information at your fingertips from day one of the planning process. In the second article, we added a Flexible Budget to the spreadsheet and used it to investigate how the contribution margin was affected by changes in unit sales and to calculate the contribution margin variance, sales volume, and sales mix variances for Bob’s Bicycles. These slices of information can point a company in the right direction to find out why the business didn’t meet its budgeted expectations or how to keep doing something that worked better than expected.
In this article we added actual results to the spreadsheet and walked through some of Bob’s operating variances. We then talked about the interpretation of those variances and how to use them to improve next year’s budget and operating results. We hope that adding these new tabs and calculations to your Master Budget will provide you with a working Excel-based budget for your company that will not only allow you to quickly and easily update your projections from year to year but will also help you plan for the future, investigate the past, and track your successes. If you have questions, please let us know, but until we hear from you, Happy Budgeting!

Jason Porter, Ph.D., is assistant professor of accounting at the University of Idaho and is a member of IMA’s Washington Tri-Cities Chapter. You can reach him at (208) 885-7153 or jporter@uidaho.edu.

Teresa Stephenson, CMA, Ph.D., is associate professor of accounting at the University of Wyoming and is a member of IMA’s Denver-Centennial Chapter. You can reach her at (307) 766-3836 or teresas@uwyo.edu.

Note: A copy of the example spreadsheet, including all the formulas, is available from either author. IMA members can access all previous articles in the first series via the IMA website at www.imanet.org after logging in.




Figure 1: CM Income Statements
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Note to the Instructor: Embedded below is file copy of the spreadsheet file I obtained (in 2012) from the authors, Porter and Stephanson. 
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Pet Groom and Clean:  Store Number 88

Operating Statement      Year Ended December 31, 2013

Actual Budget

Gross Sales 277,200 $                  250,000 $               

  Less Variable Expenses

Food 23,100                       20,000                   

Labor  91,125                       90,000                   

Operating Expenses 19,425                       15,000                   

    Total Variable Expenses 133,650                     125,000                 

  Net contribution 143,550 $                  125,000 $               

Other Expenses

  Training Expenses 2,750                        4,500                     

  Advertising 3,200                        2,000                     

  Service Development 27,720                       25,000                   

  Accounting and insurance 13,750                       12,000                   

  Taxes 7,500                        6,500                     

  Management overhead 65,500                       52,500                   

  Employee benefits 18,225                       18,000                   

Total Other Expenses 138,645                     120,500                 

Net Income 4,905 $                      4,500 $                  


Microsoft_Office_Excel_Worksheet1.xls
Solution

		PetShine

		Supporting Data		Actual		Budget

		Number of Customers		10,500		10,000

		% TuWedTh		30%		20%

		% FriSatMon		70%		80%

		Price

		TueWedTh		$   18.00		$   25.00

		FriSatMon		$   30.00		$   25.00

		Materials Cost

		TueWedTh		$   2.20		$   2.00

		FriSatMon		$   2.20		$   2.00

		employee hours per year		2,250		2,500

		Variable expense per clean		$   1.85		$   1.50

		Wage rate		$   13.50		$   12.00

		Number of employees		3		3

																Total		Controllable

												Sales				Variance		by David

		Analysis of Sales				Sales Disc		Sales Price		Flexible		Volume		Master

		Gross Sales:		Actual		Variance		Variance		Budget		Variance		Budget

		TueWedTh		$   56,700				$   (22,050)		$   78,750		$   28,750		$   50,000

		FriSatMon		220,500				36,750		183,750		(16,250)		200,000

		Total		$   277,200				$   14,700		$   262,500		$   12,500		$   250,000		$   27,200		$   27,200

		First:   Sales Volume Effects on Costs Controlable by David (Higher volume means higher costs & vice versa)

										Flexible		Volume		Master

		Controllable costs								Budget		Variance		Budget

		Materials								$   21,000		$   (1,000)		$   20,000

		Labor								94,500		$   (4,500)		90,000

		Other Variable Expenses								$   15,750		$   (750)		$   15,000

		Total								$   131,250		$   (6,250)		$   125,000		$   (6,250)		$   (6,250)

		Contribution Margin Volume Variance														$   20,950		$   20,950

		Second:  Analysis of Costs Not Controllable by David

						Controllable		Not		Master

		Non-controllable Costs		Actual		by  David		controllable		Budget

		Training Expenses		$   2,750		$   1,750				$   4,500

		Advertising		3,200		(1,200)				2,000

		Service Development		27,720				(2,720)		25,000

		Accounting and insurance		13,750				(1,750)		12,000

		Taxes		7,500				(1,000)		6,500

		Management overhead		65,500				(13,000)		52,500

		Employee benefits		18,225		(225)		(225)		18,000

		Total		$   138,645		$   325		$   (18,695)		$   120,500						$   (18,145)		$   325

		Third:  Flexible Budget for Controllable Operating Costs; Some controllable by David and some not *

						Price/Rate		Actual Input		Usage		Flexible		Total

				Actual		Variance**		@Std rate		Variance**		Budget		Variance

		Materials		$   23,100								$   21,000		$   (2,100)				$   (2,100)

		Labor		$   91,125		$   (10,125)		81,000		13,500		94,500		$   3,375				$   3,375

		Other Variable Expenses		$   19,425								$   15,750		$   (3,675)				$   (3,675)

		Total		$   133,650								$   131,250		$   (2,400)		$   (2,400)		$   (2,400)

		Total difference between budgeted and actual profit														$   405

		Portion of Total Difference Controllable by David																$   18,875



Edward Blocher:



Operating Statement

		Pet Groom and Clean:  Store Number 88

		Operating Statement		Year Ended December 31, 2013

				Actual		Budget

		Gross Sales		$   277,200		$   250,000

		Less Variable Expenses

		Food		23,100		20,000

		Labor		91,125		90,000

		Operating Expenses		19,425		15,000

		Total Variable Expenses		133,650		125,000

		Net contribution		$   143,550		$   125,000

		Other Expenses

		Training Expenses		2,750		4,500

		Advertising		3,200		2,000

		Service Development		27,720		25,000

		Accounting and insurance		13,750		12,000

		Taxes		7,500		6,500

		Management overhead		65,500		52,500

		Employee benefits		18,225		18,000

		Total Other Expenses		138,645		120,500

		Net Income		$   4,905		$   4,500		$   (405)

		Other Data

		Average number of customers/week		10,500		10,000

		TueWedTh		30%		20%

		FriSatMon		70%		80%

		Average price for dinner (before discount)

		TueWedTh		$   18.00		$   25.00

		FriSatMon		$   30.00		$   25.00

		Number of employees		3		3

		Hours worked, all employees		2,250		2,500

		Wage rate for employees		$   13.50		$   12.00
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3-variance model: Price, Quantity, & Joint

2-variance model: Quantity
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The Geometric Solution

Area 3 = Primary price variance

Q,(P, - P,) = $3

Area 2 =
_ Primary quantity variance
By0a =2 Py(Q, - Q) = ($1)

Area 1=
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The Geometric Solution

Area 3 = Primary price variance

Qy(P, - P,) = ($3)

LCEA
_ Primary quantity variance
PaQ;, = $3 P,(Q, - Qp) = $1

Area 1=
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Budgeted total
cost =Areas 1 +
2+3+4

Area 4 = Joint variance
(Pa - Pp)(Qp - Q,) = ($1)

Area 3 = Primary price variance
Q,(P, - Pp) = ($3)

Area 1 =Tablet A Area 2 =
(Actual total cost) Primary quantity variance
P.Q, = $3 P.(Q,- Q) = ($1)
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PRODUCT
Good

Better

Best
Totals/Average

Table 1: THE FERNANDEZ COMPANY CASE

The average budgeted sales price based on actual mix is $106.00.

Fixed Costs—Overhead

Fixed Costs-Operating Expenses

Total

Materials

Labor
Variable OVH
Variable Operating Expenses

REQUIREMENTS.

SALES UNITS
BUDGET ACTUAL
60,000 55,000
30,000 38,500
10,000 16,500
100,000 110,000
BUDGET ACTUAL
$2,000,000 $2,150,000
$1,000,000 $1,050,000
$3,000,000 $3,200,000
COSTS PER FOOT/HOUR
PRODUCT BUDGET ACTUAL
Good s 240 $ 230
Better $ 480 $ 450
Best $720 $ 6380
Al Budgeted and actual $3.00 per unit for a carrying case.
Al $2500 $26.00
Al $ 700 $ 750

SALES PRICES
BUDGET ACTUAL
$ 80.00 $ 8200
$120.00 $123.00
$160.00 $167.00
$100.00 $109.10

FEET/HOURS PER UNIT
BUDGET ACTUAL
50 55
50 55
50 55

10 095
10 085

Budgeted and actual 10% sales commission and $1.00 per unit shipping.

First complete the following table.
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FLEXB. ACTUAL MIX MIX BUDG. MIX/ QUANTITY STATIC

ACTUAL S VARIANCE BUDGETED § VARIANCE BUDG. § VARIANCE BUDGET
Units. 110,000 110,000 110,000 10,000 100,000
Sales
Materials
Labor
Variable Overhead
Variable Operating

Total Variable Costs

Contribution Margin

Fixed Costs

Income

Assuming no beginning nor ending inventories of any kind, show the calculation of the following variances:

Sales Volume Variance
Sale Mix Variance
Sales Quantity Variance
Sales Price Variance

Materials efficiency and price variances for each of the three materials and the total material variance

Labor efficiency and price variances

Variable Overhead efficiency and spending variances
Fixed Overhead volume and spending variances
Variable and Fixed Operating Expense variances

Use the above variances to reconcile the difference between the actual operating income and the static budget operating income. If any of the

above variances are not used, explain why.

Assume the total fine pool cue market was anticipated to be 1,000,000 units. The actual total market size was only 880,000 units. Explain the

Fernandez Company’s Quantity Variance in terms of market size and market share.

Discuss any computational similarities between the above variances and the calculations involved in the strategic analysis of operating income
(growth component, price-recovery component, and productivity component).
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Table 22 COMPLETED CALCULATIONS—FERNANDEZ CASE

FLEXB.  ACTUAL MIX mix BUDG.MIX/  QUANTITY STATIC

ACTUALS VARANCE ~ BUDGETEDS ~ VARIANGE  BUDG.S VARIANCE BUDGET
Units. 110,000 - 110,000 - 110,000 10,000 100,000
Sales 12,001,000 341000 11,660,000 11000000 1,000,000 10,000,000
Materials 2,595,725 81725 2,508,000 198000 2,310,000 210,000 2,100,000
Labor 2,717,000 (33,000) 2,750,000 - 2750000 250,000 2,500,000
Variable Overhead 783,750 13,750 770,000 = 770,000 70,000 700,000
Variable Operating 1310100 34100 1276000 66000 1210000 110,000 1,100,000
Total Variable Costs 1406575 102575 1304000 264000  1.040000 540,000 £6.400,000
Contribution Margin 4,594,425 238425 4,356,000 396,000 3,960,000 360,000 3,600,000
Fixed Costs 3.200,000 200000 3,000,000 -~ 3000000 - 3,000,000

Income 1394425 38425 1356000 396000  _960000 360,000 _600.000
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Table 3: VOLUME VARIANCE,
MIX VARIANCE, AND

QUANTITY VARIANCE—
FERNANDEZ CASE
BUDGETED

QUANTITY ~ CONT. MARGIN  TOTALS
Flexible Budget 110,000 $3960  $4356,000
Static Budget 100,000 3600 300,000
Differences 10,000 $ 360
Times $ 3600 110,000

$360.000 $396,000 56,000

Quantity Mix Volume

Table & ALTERNATE VIEW
OF VARIANCES—
FERNANDEZ CASE

ACTUAL  UNITS AT oM
UNITS  BUDG.MIX DIFFERENCE PERU.
Good 55000 66000 -11,000 $24.00  $(264,000)
Better 33500 33000 5500  $4800 264,000
Best 16500 11000 5500  §7200 396000
110000 110,000 $396.000
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Table 5: UNFAVORABLE MATERIAL VARIANCE—FERNANDEZ CASE

EFFICIENCY PRICE TOTAL
Good Actual 302,500 5230 $695,750
Standard 275,000 240 660,000
Difference 21,500 $(0.10)
Times $2.40 302500
000 $(30.250 $35.750
Better Actual 211,750 $450 $952,875
Standard 192.500 480 924,000
Difference 19,250 $(0.30)
Times $4.80 211,750
$92.400 63,525 8,875
Best Actual 90,750 $6.80 $617,100
Standard 82,500 120 594,000
Difference 8,250 $(0.40)
Times S1.20 90,750
400 36.300 $23.100
Total Flexible Budget Materials Variances  $217.800 130,075] $81.725
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Table 6: FAVORABLE LABOR
VARIANCE—FERNANDEZ

CASE
EFFICIENCY PRICE
Labor Actual 104,500 $ 26.00
Standard 110,000 2500
Difference  (5,500) $ 100
Times  $ 25.00 104,500
137,500 104,500

TOTAL

$2,717,000
2,750,000

Table 7: VARIABLE OVERHEAD
VARIANCES—FERNANDEZ

CASE

EFFICIENCY

Var. O/H Actual 104,500
Standard 110,000
Difference (5,500)

Times § 7.00

$(38,500

SPENDING

$ 750

1.00
$ 050
104,500
$52.250

TOTAL

$783,750
770,000

13,750




image19.jpeg
Table 8: THE ROGER COMPANY CASE

The Roger Company produces product NRV by heating materials X, Y, and Z. Normal evaporation loss is 20%; thus, 1,000 gallons of input are
anticipated to yield an output of 800 gallons.

STANDARDS for 800 gallons of NRV:

GALLONS PRICE PER GALLON TOTAL
Material X 600 5080 480
Material Y 300 $1.20 360
MaterialZ 100 160 160
Totals/Weighted Average 1000 $1.00 $1,000
OUTPUT of 40,000 gallons, actual costs:
GALLONS PRICE PER GALLON TOTAL
Material X 26,000 082 21,320
Material Y 18,200 $1.23 22,38
Material Z 7800 167 13,026
Totals/Weighted Average 52000 1.091 $56.732

Use the above information to calculate the materials price and efficiency variances. Then break down the efficiency variance into the mix and
yield variances. Explain any computational similarities as compared to the calculations of any of those variances you calculated for the

Fernandez Company.
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Table 10: PRICE VARIANCE—
ROGER CASE

PRICE

GALLONS ~ DIFFERENCE  TOTAL
Material X 26,000 $0.020 $520
Material Y 18,200 $0.030 546
Material Z 1.800 $0.070 546

Totals/Weighted Average 52,000
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Table 8: MIX AND YIELD

VARIANCES—ROGER CASE

OUTPUT of 40,000 gallons, actual costs:

Material X 26,000
Material Y 18,200
Material Z 1.800

Totals/Weighted Average 52,000

STANDARD input costs for 52,000 gallons (actual mix):

Material X 26,000
Material Y 18,200
Material Z 1.800

Totals/Weighted Average 52,000

STANDARD for 40,000 gallons of output:

Material X 30,000
Material Y 15,000
Material Z 5,000

Totals/Average 50,000

$0.820
$1.230
$1.670
sL091

$0.80
$1.20
S1.60
s1

$0.80
$1.20
$1.60
$1.00

21,840
12,480
855,120
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Table 11: DETAILED APPROACH TO MIX VARIANCE—ROGER CASE

ACTUAL TOTALUNITS

INPUT STAND. MIX DIFFERENCE
Material X 26,000 31,200 (5,200) 5080 $(4,160)
Material Y 18,200 15,600 2,600 $1.20 3120
Material Z 7,800 5200 2,600 $1.60 4160
Totals/Weighted Average 52000 52000
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Fernandez Company:
Flexible Budget Variance:
Sales Price
Manufacturing Cost Variances

Meaterials Efficiency
Meaterials Price

Labor Price

Variable Overhead Efficiency

Variable Overhead Price

Fixed Overhead Spending

Fixed Overhead Volume (does not affect *profitabilty”
inthis case)

Operating Expenses

Variable Spending (Sales Commission as % of Sales
Price)
Fixed Spending

Sales Volume Variance:
Mix
Quantity

Market Size
Market Share

Roger Company
Price
Efficiency (or Quantity)

Mix
Yield
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Figure 1: The CAM-| Two-Dimensional Activity-Based Costing Model

Activity-based costing provides a process view of activities for performance improvemnt in addition to a

PROCESS VIEW

PROCESS DRIVERS

cost assignment view for product costing.

RESOURCES

PERFORMANCE
MEASURES

ACTIVITIES

COST OBJECTS

COST ASSIGNMENT VIEW

Source: Norman Raffish and Peter B.B. Turney, editors, The CAM-I Glossary of Activity-Based Management, CAM-|,

Arlington, Texas, 1991,
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Table 2: Wiremold's Performance Measures at the Production-Cell Level

PERFORMANCE DIMENSION PERFORMANCE MEASURES

Customer satisfaction and responsiveness ~ # Delivery performance

« Promised date meets customer request date.

« On-time deliveries by promised date

Operational lexibility and responsiveness ~ # Schedule performance (performance to takt time, the rate needed to satisfy customer
demand)

@ Setup tine

# Lead time

@ Cycle time

# Number of defects

@ Inventory, number of pieces

@ Inventory turnover: COGS/FIFO inventory value

Productivity # Units produced per hour

Workplace organization "+ One to five rating on a Likert scale for use of visual controls and the five Cs of workplace
organization practices—categorize, clear, clean, consistent, and continuous coaching—plus
discipline

Worker involvement # Number of suggestions

@ Percentage of associates making suggestions.

with David Stec, Lawrence Grasso, and James Stodder, Better Thinking, Betier Results: Using the Power of Lean s & Total Business Solution,
The Center for Lean Business Management, LLC, Kensington, Conn., 2003, p. 217,
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Table 1: Wiremold's Company-Level Performance Measures

OBJECTIVE GOAL MEASURE
1. Constantly strengthening operations @ 100% on-time customer service  First shipment fill rate

@ 50% reduction in defects per year @ Number of defects

* 20% productivity gain annually @ Sales per full-ime employee

@ 20X inventory turns + COGS/FIFO inventory value

@ 20% profit sharing @ Actual profit-sharing dollars/actual

straight-time wages

@ Visual control and the five Cs of workplace  # One to five rating on a Likert scale
organization practices—categorize, clear,
clean, consistent, and continuous
coaching—plus discipline

2.Double in size every three to five years.  # Pursue selective acquisitions * NA

@ Use quality function deployment—a method % New product development cycle time;
for translating customer desires into product  number of new products
features—to introduce new products every month

Source: Bob Emiliani, with David Stec, Lawrence Grasso, and James Stodder, Better Thinking, Better Resuits: Using the Power of Lean as a Total Business Solution,
The Center for Lean Business Management, LLC, Kensington, Conn., 2003, p. 216.
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Table 3: Kaizen Costing Versus Standard Costing

KAIZEN COSTING STANDARD COSTING

# Cost reduction focus # Cost maintenance focus: actual = standard
# Achieve target reductions # Mest current standard

* New targets monthly * Sets standards annually

 Kaizen activities such as an event to reduce machine setup time # Variance analysis

o an event to modify a process to eliminate a source of defects

# Investigations when target reductions are not achieved # Investigations when standards are not achieved
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Table 1: Dubai Company Characteristics (Subsector Type)

Activities of Dubai Respondents Percentage
A. Industrial Sector (57 companies)
1. Chemicals & Plastics 14
2. Engineering 12
3. Textiles 1
4. Food 14
5. Construction 21
6. Paper & Packaging 12
7. Electronics 1
8. Oil & Gas 5
100
B. Service & Trading Sector (43 companies)
1. Financial * 42
2. Nonfinancial** 58
100

*Banks, insurance, financing
**Real estate, hotels, trading (retail), consultancy, education, hospitality
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Table 2 Dubal Company Characteristics (lotal Assets in MDhs)

Total Assets Industrial Sector Service Sector
Frequency Percentage Frequency Percentage

10 million-100 million 19 33 14 32

101 millioin-500 million 24 42 21 49

>500 million 9 16 6 14

Missing 5 9 2 5

Total 57 100 43 100

Table 3: Dubai Company Characteristics (Number of Employees)

Number of Employees Industrial Sector Service Sector
Frequency Percentage Frequency Percentage
<100 12 21 " 26
100-500 27 47 22 51
>500 14 25 9 21
Missing 4 7 1 2
Total 57 100 43 100
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Table 4: Extent to Which Companies Use Standard Costing

Dubai Malaysia New Zealand UK.
Industrial Service Japanese Local
% % % %
Yes 77 39 76 70 73 76
No 23 61 24 30 27 24

Total 100 100 100 100 100 100
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Table 5: Importance of Standard Costing Functions

Dubai Malaysia UK.
Industrial ~ Service  Japanese  Local
Function % % % % %
1. Cost control and performance evaluation ~ 90%* 7 83 82 72
2. Costing inventories 94* 40 89* 68 80*
3. Computing product cost for 88+ 46 83 78 62
decision making
4. As an aid to budgeting 78 83 88 67 69
5. Data processing economies 42 33 75 56 43

Mann-Whitney U test statistit

**significant at 10%
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Table 6: Methods Used to Set Labor and Material Standards

Dubai Malaysia UK.
Industrial Service Japanese Local
Method % % % % %
1. Standards based on design/engineering 89** 48 81* 46 51*
studies

2. Observations based on trial runs 57 39 53 42 30
3. Work study techniques 44 54 25 26 42
4. Average of historic usage 54 76* 44 63* 44

Mann-Whitney U test statistic: *significant at 5% **significant at 10%

Table 7: Type of Standards Employed

Dubai Malaysia UK.
Industrial ~ Service  Japanese  Local

Type % % % % %

1. Maximum-efficiency standards 15 19 33 17 5

2. Achievable but difficult-to-attain 30 25 22 31 a4
standards

3. Average past performance standards 41 50 39 37 46

4. Other B 6 6 15 5
Total 100 100 100 100 100
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Table 8: Frequency of Reviewing Standards

Dubai Malaysia UK.
Industrial  Service  Japanese  Local
Frequency % % % % %
1. Monthly or quarterly 17 33 17 24 14
2. Semiannually 52 40 55 18 B
3. Annually 24 27 n 35 68
4. Continuously 17 15 6
5. When the variances imply that the [ 8 3
standards have changed
Total 100 100 100 100 100
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Table 9: Approaches for Investing Variances

Dubai Malaysia UK.
Industrial  Service  Japanese  Local

Approach % % % % %

1. No formal method used (decision 39 50 26 22 48
based on managerial judgment)

2. Where the variance exceeds a specific 19 21 28 33 26
monetary amount

3. Where the variance exceeds a given 35 29 32 33 23
percentage of standard

4. Statistical basis using control charts 7 [ 14 12 2
or other statistical method
Total 100 100 100 100 100
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Table 10: Importance of Particular Variances for
Control Purposes

Dubai Malaysia UK.
Industrial  Service  Japanese  Local

Approach % % % % %
1. Material price 90** 80 9 92 69
2. Material usage 81 31 82 93 66
3. Material mix 66 36 46 52 35
4. Material yield 76 33 60 55 52
5. Wage rate a8 67%* 82 70 36
6. Labor efficiency 58 67 88 69 65
7. Variable overhead efficiency 7 40 59 7 32
8. Overhead expenditure 83 25 69 73 69
9. Fixed overhead volume 61 23 50 54 28
10. Fixed overhead volume efficiency 42 21 39 52 18
11. Fixed overhead volume capacity 31 54 69 18
12. Sales volume 95 81* 100 90 70
13. Sales price 87+* 74 92 91 69

Mann-Whitney U test statistic: *significant at 5% **significant at 10%
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Table 1: Examples of Nonfinancial Performance Measures for Social-Impact-Focused
and Member-Focused Organizations

(CATEGORIES PERFORMANCE MEASURES
SOCIAL-IMPACT-FOCUSED MEMBER-FOCUSED
INPUTS ‘= Number (%) of strategic priorities aligned ‘= Number (%) of strategic priorities aligned
‘with the mission statement ‘with the mission statement
« Operational sustainability (operating revenue = Number (%) of activities documented and
as a percentage of costs) ‘measured
ACTIVITIES ‘» Dollars spent providing aid and support to the ‘» Realization of the planned activities (%)
ST ‘« Number (%) of members actively involved in
« Employee productivity activities
OUTPUTS ‘= Number (%) of community members « Increase in member participation in various
participating in the programs offered activities/events (%)
= Number (%) of members using networks
provided
OUTCOMES ‘« Number (%) of participants reestablishing ‘= Number (%) of members who advance their
themselves in their communities. careers
= Number (%) of members who claim to have
‘acquired significantly new knowledge
IMPACTS » Number (%) of beneficiaries reporting major » Number (%) of members who applied new

improvement n quality o lfe

practices
« Increase in the number of members of the
association (%)
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Table 2: Selected Performance Metrics from Opportunity International
and the AARP Foundation

OPPORTUNITY INTERNATIONAL AARP FQUNDATION
« Operational sustainability (operating revenue as a percent- « Fundraising costs as a percentage of all related contributions
age of costs)

« Level of operating reserves

ol « Maintenance of the Better Business Bureau Wise Giving

« Percentage of loans made to women Certification

« Financial sustainability (abilty to cover lending expenses and  Level of satisfacton of diverse groups of employees
Cnariaier ) « On-time strategic plan for AARP Foundation

 Loan repayment rate

 Number of members donating to the AARP Foundation
« Number of new clents o businesses per year

 Number of volunteers engaged
 Percentage increase in profits . o
« Percentage of new age or disability employment discrimina-
« Number of obs created per year tion, pensions and employee benefits,finandial fraud, grand-
. e it o ’ parenting, and government or public benefit cases positively
Percentage of dlents with increased cividlleadership. oted by the AARP poliy poitions

involvement
« Percentage improvement in quality of life
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Table 3: Key Differences Between Corporate Accounting and Nonprofit Accounting

FOR-PROFIT ACCOUNTING NONPROFIT FUND ACCOUNTING
© Matches revenues and expenses to produce a going-concern « No going-concern profit numbers
profit number
* Balance sheet historic cost (assets, land, and physical assets) * Balance sheet historic cost (assets, land, and physical assets)
may be understated may be understated
* Funds flow is easy to understand » Transfers between funds obscure organization viability

« Organization viability highlighted

« Full accrual accounting « No depreciation mandated
* Many accruals optional
« Legally mandated for gift compliance
« Highlights restrictions in redeployment of funds

« Meaning of numbers generally understood by « Meaning of numbers generally not comprehended by boards
financial community
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Table 4: Examples of Financial Performance Measures of Nonprofit Organizations

CATEGORY PERFORMANCE MEASURES

Administrative efficiency * Administrative expenses divided by total expenses of the organization
 Percentage of revenues the organization spends on administrative expenses

Program efficiency * Program support or charitable commitment

(% of total expenses spent directly for the charitable purpose)

* Program expenses divided by total expenses

* Program expenses growth

 Current spending factor (total expenses divided by total revenues)

* Program output index (number of units of actual physical output divided by total program
expenses)

 Productivity rate (outputs divided by inputs)

Fundraising efficiency  Percentage of donations left after subtracting the cost of getting them
« Percentage of revenues the organization spends on fundraising expenses
« Fundraising expenses divided by total expenses
« Donor dependency (operational surplus subtracted from donations, divided by donations)

Other financial performance _» Revenue growth
measures « Working capital ratio (working capital divided by total expenses)
« Days’ cash in hand
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Bob's Bicycles
Pro Forma Contribution Margin Income Statement
For Year ended December 31, 2010
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Figure 2: Additional Information

Needed
| J K

Additional Information Needed:

Actual Results Total Units
Steel 63,767
Rubber Handles 34 427
Seat 17.214
Chain 25596
Tires 51,192
Gear Shift 17,214
Brake Unit 25596
Special Handles 16,765
Specialty Seat 8,383
Expanded Shift 8,383
Direct Labar Hours 77559

Total Cost
$1,002.772
$85.393
$60,585
$165,545
$536,593
$141,668
$172145
$87,874
$149.874
$189.244

$2,591.693
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Figure 3: Direct Labor Variances

unfavorable

$ (63,254)

Total DL Variance

unfavorable

0 12 Q R S T u
1 _ Direct Labor Variances
2
3 AP AQ SP EQ
4 $14.52 77,559 $14.00 75928
5 AP xAQ AQx SP SPxEQ
6 $1,126 246 S 1,085,826 $1,062,092
7 DL Price Variance DL Quantity Variance
8 3 (40,420) S (22,834)
9
10
11
12

unfavorable
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Figure 4: Direct Labor Variances in Formula View
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Figure 5: Direct Material Overall Variance

P A B e D E F G H
1 Direct Material Variances
2
3 |Overall: AP AQ SP EQ
4 Actual DM Expenditures Budgeted DM Expenditures
5 $ 2,591,693 $ 2447298
6 Total DM Variance
7 S (144,395)
8 unfavorable
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Figure 6: Steel and Expanded Shift Variances

-
=)
=3

A B c D E | 1= G H
"9 |Steel: AP AQ sP EQ
10| $15.73 63,767 $15.00 63394
| AP xAQ AQxSP SPXEQ
12| $ 1002772 $ 956,498 $ 950,910
3] Steel Price Variance Steel Quantity Variance
14 S (46,274) $ (5588)
15| unfavorable unfavorable
16 Total Steel Variance
A7 $ (51,862)
18 unfavorable
99 |Expanded AP AQ SP EQ
100 Shift: $22.58 8383 $25.00 8,356
101 APxAQ AQxSP SPxEQ
102| $ 189244 $ 209,567 $ 208,900
103 Exp. Shift Price Variance Exp. Shift Quantity Variance
104 $ 20323 S (667)
105 favorable unfavorable
106 Total Expanded Shift Variance
107 $ 19,656

favorable
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Porter & Stephanson  (Bob's Bicycle Budgeting Problem)


Porter & Stephanson (Bob's Bicycle Budgeting Problem)
Basic Information

		Raw Data																												Porter's Projects Co.

				Key Assumptions:																										Balance Sheet

		Sales Information:										Sales Numbers Trasposed for Copying																		As of December 31, Year 1

		Sales:				Normal		Specialty				Normal:

				Year 2										Year 2										Year 3

				Q1		4,000		2,000						Q1		Q2		Q3		Q4				Q1		Q2				Assets

				Q2		6,000		2,500						4,000		6,000		6,200		7,000				3,800		6,200

				Q3		6,200		3,000				Specialty:																		Current Assets

				Q4		7,000		4,000						Year 2										Year 3								Cash				$30,176

				Year 3										Q1		Q2		Q3		Q4				Q1		Q2						Accounts Receivable				$413,250

				Q1		3,800		3,200						2,000		2,500		3,000		4,000				3,200		3,800						Raw Materials Inventory				$69,884

				Q2		6,200		3,800																								Finished Good Inventory				$66,152

																														Total Current Assets								$579,462

		Sales Price/Bicycle:				$150		$300

																														Property, Plant, and Equipment

																																Land				$250,000

		Collection Information:																														Building				$1,500,000

		Credit Policy:																														Equipment				$1,500,000

				Cash Sales				5%				Collection Schedule Transposed for Copying																				Accumulated Depr - Equipment				($875,000)

				Credit Sales				95%				Q1		Q2		Q3		Check												Total PPE								$2,375,000

				Credit collection in Qtr of sale				60%				62.0%		28.5%		9.5%		100.0%

				Collection in next Qtr				30%																						Total Assets								$2,954,462

				Collection in the 2nd Qtr				10%



		Collections from Last Year's Sales:																												Liabilities and Stockholder's Equity

										Payments in Current Year

				Quarter		Total Sold		Collected		Q1		Q2		Q3		Q4														Liabilities

				Q3		$750,000		$487,500		$71,250		$0		$0		$0																Accounts Payable				$131,250

				Q4		$900,000		$558,000		$256,500		$85,500		$0		$0																Bonds Payables				$1,000,000

										$327,750		$85,500		$0		$0														Total Liabilities								$1,131,250

																														Stockholder's Equity

		Manufacturing Information:																														Common Stock (100,000 shares outstanding)				$1,750,000

						Raw Materials Purchasing Goal:		10%																								Retained Earnings				$73,212

						Ending Inventory Production Goal:		15%																						Total Stockholder's Equity								$1,823,212

						Basic Bicycles on hand, 1/1"		600		You need to calculate this based on Q2 sales

						Specialty Bicycles on hand, 1/1"		0																						Total Liabilities and Stockholder's Equity								$2,954,462





		Direct Material Information:

						Units		Cost per		Cost per

		Normal Bike:				Needed		Unit		Bike

				Framing		1.5		$15.00		$22.50

				Rubber Handles		2		$2.00		$4.00

				Seat		1		$4.00		$4.00

				Chain		1		$6.00		$6.00

				Tires		2		$10.00		$20.00

				Gear Shift		1		$8.00		$8.00

				Brake Unit		1		$6.00		$6.00

				Paint		1		$10.00		$10.00



						Units		Cost per		Total

		Specialty Bike:				Needed		Unit		Cost

				Framing		3.5		$15.00		$52.50

				Special Handles		2		$5.00		$10.00

				Specialty Seat		1		$14.00		$14.00

				Chain		1		$6.00		$6.00

				Tires		2		$10.00		$20.00

				Expanded Shift		1		$25.00		$25.00

				Brake Unit		1		$6.00		$6.00

				Paint		1.5		$10.00		$15.00



		Payment information:										Payment Schedule Transposed for Copying

				Cash Purchases				75.0%				Q1		Q2

				Payments in Following Quarter				25.0%				75.0%		25.0%



		Purchases in Year 1:

										Payments in Current Year

				Quarter		Total Pur		Paid		Q1		Q2		Q3		Q4

				Q3		$450,000		$450,000		$0		$0		$0		$0

				Q4		$525,000		$393,750		$131,250		$0		$0		$0

										$131,250		$0		$0		$0





		Direct Labor Information:

								Normal		Specialty

						Assembly Hrs		2		5

						Assembly Wages/hr		$14		$14

						Painting Hrs		0.5		1.75

						Painting Wages/hr		$7		$15



		Manufacturing OH Information:

						Variable OH Allocation per DL hr:		$1.50



						Fixed OH per year:		$250,000

						Amount of Fixed OH from Depr:		25%





		Selling and Administrative Expense Information:

						Variable S&A for Normal bikes:		$5

						Variable S&A for Specialty bikes:		$8



		Fixed S&A Expenses per year:

				Advertising				$125,000

				Executive Salaries				$65,000

				Property Taxes				$7,800

				Office Rent				$12,000

				Cleaning Fees				$6,000

				R&D Costs				$18,500





		Cash Flow and Investment Information:

		Requirements

						Minimum Cash Balance:		$30,000



		Dividends

						Required Dividend Payment each Qtr:		$10,000



		Planned Expansion (Purchase of Equipment)										Equipment Purchase Schedule Transposed for Copying

						Q1		$95,000				Q1		Q2		Q3		Q4

						Q2		$25,000				$95,000		$25,000		$36,000		$19,500

						Q3		$36,000

						Q4		$19,500



		Debt Information:

						Amount owed on bond		$1,000,000

						Interest rate on bond		5%

						Quarterly Interest Payments		$12,500



						Line of Credit Max:		$2,000,000

						Interest Rate on LofC:		4%

						Quarterly Interest Rate		1%





		Common Stock information:

						Shares of stock outstanding:		100,000





		Miscellaneous Information:

								The company's tax rate is:		30%

								Last year the company paid taxes of:		$112,000

								Amount of last year's tax to pay this year:		110%

								Total tax to prepay this year:		$123,200

								Payment due each quarter:		$30,800























































































































































































































































































































































































































































































































































































































































































&"Arial,Bold"&12Porter's Problems Co.
Basic Information
For Year Ended December 31, Year 2	




Sales Budget

		Sales Budget

								Quarter												Year 3

								Q1		Q2		Q3		Q4		Year 2				Q1		Q2

		Normal Bicycles:

				Budgeted Sales				4,000		6,000		6,200		7,000		23,200				3,800		6,200

				Selling price per bike				$150		$150		$150		$150		$150				$150		$150

						Total Sales Revenue for Normal		$600,000		$900,000		$930,000		$1,050,000		$3,480,000				$570,000		$930,000

		Specialty Bicycles:

				Budgeted Sales				2,000		2,500		3,000		4,000		11,500				3,200		3,800

				Selling price per bike				$300		$300		$300		$300		$300				$300		$300

						Total Sales Revenue for Normal		$600,000		$750,000		$900,000		$1,200,000		$3,450,000				$960,000		$1,140,000

		Total Sales Revenue						$1,200,000		$1,650,000		$1,830,000		$2,250,000		$6,930,000				$1,530,000		$2,070,000

		Collections Budget

								Quarter

								Q1		Q2		Q3		Q4		Year 2

		Collections from Last Year						$327,750		$85,500		$0		$0		$413,250

		Q1						$744,000		$342,000		$114,000		$0		$1,200,000

		Q2						$0		$1,023,000		$470,250		$156,750		$1,650,000

		Q3						$0		$0		$1,134,600		$521,550		$1,656,150

		Q4						$0		$0		$0		$1,395,000		$1,395,000

						Total Cash Collections		$1,071,750		$1,450,500		$1,718,850		$2,073,300		$6,314,400





&"Arial,Bold"&12Porter's Problems Co.
Sales and Collections Budget
For the Year Ended December 31, Year 2	




Production Budget

		 

								Quarter												Year 3

								Q1		Q2		Q3		Q4		Year 2				Q1

		Normal Bicycles:

				Budgeted Sales				4,000		6,000		6,200		7,000		23,200				3,800

				Desired Ending Inventory				900		930		1,050		570		570				930

						Total Units Needed		4,900		6,930		7,250		7,570		23,770				4,730

				Less: Beginning Inventory				(600)		(900)		(930)		(1050)		(600)				(570)

						Required Normal Bike Production		4,300		6,030		6,320		6,520		23,170				4,160



		Specialty Bicycles:

				Budgeted Sales				2,000		2,500		3,000		4,000		11,500				3,200

				Desired Ending Inventory				375		450		600		480		480				570

						Total Units Needed		2,375		2,950		3,600		4,480		11,980				3,770

				Less: Beginning Inventory				0		(375)		(450)		(600)		0				(480)

						Required Normal Bike Production		2,375		2,575		3,150		3,880		11,980				3,290





&"Arial,Bold"&12Porter's Problems Co.
Production Budget
For the Year Ended December 31,Year 2	




DM Budget

		Raw Materials Budget

								Quarter												Year 3

								Q1		Q2		Q3		Q4		Year 2				Q1

		Required Production

				Normal				4,300		6,030		6,320		6,520		23,170				4,160

				Specialty				2,375		2,575		3,150		3,880		11,980				3,290



		Raw Materials Needed

				Normal

						Framing		6,450		9,045		9,480		9,780		34,755				6,240

						Rubber Handles		8,600		12,060		12,640		13,040		46,340				8,320

						Seat		4,300		6,030		6,320		6,520		23,170				4,160

						Chain		4,300		6,030		6,320		6,520		23,170				4,160

						Tires		8,600		12,060		12,640		13,040		46,340				8,320

						Gear Shift		4,300		6,030		6,320		6,520		23,170				4,160

						Brake Unit		4,300		6,030		6,320		6,520		23,170				4,160

						Paint		4,300		6,030		6,320		6,520		23,170				4,160

				Specialty

						Framing		8,313		9,013		11,025		13,580		41,930				11,515

						Special Handles		4,750		5,150		6,300		7,760		23,960				6,580

						Specialty Seat		2,375		2,575		3,150		3,880		11,980				3,290

						Chain		2,375		2,575		3,150		3,880		11,980				3,290

						Tires		4,750		5,150		6,300		7,760		23,960				6,580

						Expanded Shift		2,375		2,575		3,150		3,880		11,980				3,290

						Brake Unit		2,375		2,575		3,150		3,880		11,980				3,290

						Paint		3,563		3,863		4,725		5,820		17,970				4,935

				Totals

						Framing		14,763		18,058		20,505		23,360		76,685				17,755

						Rubber Handles		8,600		12,060		12,640		13,040		46,340				8,320

						Seat		4,300		6,030		6,320		6,520		23,170				4,160

						Chain		6,675		8,605		9,470		10,400		35,150				7,450

						Tires		13,350		17,210		18,940		20,800		70,300				14,900

						Gear Shift		4,300		6,030		6,320		6,520		23,170				4,160

						Brake Unit		6,675		8,605		9,470		10,400		35,150				7,450

						Paint		7,863		9,893		11,045		12,340		41,140				9,095

						Special Handles		4,750		5,150		6,300		7,760		23,960				6,580

						Specialty Seat		2,375		2,575		3,150		3,880		11,980				3,290

						Expanded Shift		2,375		2,575		3,150		3,880		11,980				3,290



		Desired Ending Inventory

						Framing		1,806		2,051		2,336		1,776		1,776

						Rubber Handles		1,206		1,264		1,304		832		832

						Seat		603		632		652		416		416

						Chain		861		947		1,040		745		745

						Tires		1,721		1,894		2,080		1,490		1,490

						Gear Shift		603		632		652		416		416

						Brake Unit		861		947		1,040		745		745

						Paint		989		1,105		1,234		910		910

						Special Handles		515		630		776		658		658

						Specialty Seat		258		315		388		329		329

						Expanded Shift		258		315		388		329		329



		Total Needs

						Framing		16,568		20,108		22,841		25,136		78,461				84,653

						Rubber Handles		9,806		13,324		13,944		13,872		47,172

						Seat		4,903		6,662		6,972		6,936		23,586

						Chain		7,536		9,552		10,510		11,145		35,895

						Tires		15,071		19,104		21,020		22,290		71,790

						Gear Shift		4,903		6,662		6,972		6,936		23,586

						Brake Unit		7,536		9,552		10,510		11,145		35,895

						Paint		8,852		10,997		12,279		13,250		42,050

						Special Handles		5,265		5,780		7,076		8,418		24,618

						Specialty Seat		2,633		2,890		3,538		4,209		12,309

						Expanded Shift		2,633		2,890		3,538		4,209		12,309



		Less: Beginning Inventory

						Framing		(1,476)		(1,806)		(2,051)		(2,336)		(1,476)

						Rubber Handles		(860)		(1,206)		(1,264)		(1,304)		(860)

						Seat		(430)		(603)		(632)		(652)		(430)

						Chain		(668)		(861)		(947)		(1,040)		(668)

						Tires		(1,335)		(1,721)		(1,894)		(2,080)		(1,335)

						Gear Shift		(430)		(603)		(632)		(652)		(430)

						Brake Unit		(668)		(861)		(947)		(1,040)		(668)

						Paint		(786)		(989)		(1,105)		(1,234)		(786)

						Special Handles		(475)		(515)		(630)		(776)		(475)

						Specialty Seat		(238)		(258)		(315)		(388)		(238)

						Expanded Shift		(238)		(258)		(315)		(388)		(238)



		Raw Materials to be Purchased

						Framing		15,092		18,302		20,791		22,800		76,984				76,984

						Rubber Handles		8,946		12,118		12,680		12,568		46,312

						Seat		4,473		6,059		6,340		6,284		23,156

						Chain		6,868		8,692		9,563		10,105		35,228

						Tires		13,736		17,383		19,126		20,210		70,455

						Gear Shift		4,473		6,059		6,340		6,284		23,156

						Brake Unit		6,868		8,692		9,563		10,105		35,228

						Paint		8,066		10,008		11,175		12,016		41,263

						Special Handles		4,790		5,265		6,446		7,642		24,143

						Specialty Seat		2,395		2,633		3,223		3,821		12,072

						Expanded Shift		2,395		2,633		3,223		3,821		12,072

		Cost per unit of Raw Materials

						Framing		$15		$15		$15		$15		$15

						Rubber Handles		$2		$2		$2		$2		$2

						Seat		$4		$4		$4		$4		$4

						Chain		$6		$6		$6		$6		$6

						Tires		$10		$10		$10		$10		$10

						Gear Shift		$8		$8		$8		$8		$8

						Brake Unit		$6		$6		$6		$6		$6

						Paint		$10		$10		$10		$10		$10

						Special Handles		$5		$5		$5		$5		$5

						Specialty Seat		$14		$14		$14		$14		$14

						Expanded Shift		$25		$25		$25		$25		$25

		Cost of Raw Materials to be purchased

						Framing		$226,380		$274,534		$311,858		$341,993		$1,154,764

						Rubber Handles		$17,892		$24,236		$25,360		$25,136		$92,624

						Seat		$17,892		$24,236		$25,360		$25,136		$92,624

						Chain		$41,208		$52,149		$57,378		$60,630		$211,365

						Tires		$137,360		$173,830		$191,260		$202,100		$704,550

						Gear Shift		$35,784		$48,472		$50,720		$50,272		$185,248

						Brake Unit		$41,208		$52,149		$57,378		$60,630		$211,365

						Paint		$80,655		$100,078		$111,745		$120,155		$412,633

						Special Handles		$23,950		$26,325		$32,230		$38,210		$120,715

						Specialty Seat		$33,530		$36,855		$45,122		$53,494		$169,001

						Expanded Shift		$59,875		$65,813		$80,575		$95,525		$301,788

		Total Cost						$715,734		$878,676		$988,986		$1,073,281		$3,656,676



		Cash Payment Budget



								Quarter

								Q1		Q2		Q3		Q4		Year 2

		Payment from Purchases Last Year						$131,250		$0		$0		$0		$131,250

		Q1						$536,801		$178,934		$0		$0		$715,734

		Q2						$0		$659,007		$219,669		$0		$878,676

		Q3						$0		$0		$741,739		$247,246		$988,986

		Q4						$0		$0		$0		$804,960		$804,960

						Total Cash Paid for Materials		$668,051		$837,940		$961,408		$1,052,207		$3,519,606





&"Arial,Bold"&12Porter's Problems Co.
Direct Materials and Cash Disbursements for Materials Budgets
For Year Ended Dec. 31, Year 2	




DL  Budget

								Quarter

								Q1		Q2		Q3		Q4		Year 2

		Required Production

				Normal				4,300		6,030		6,320		6,520		23,170

				Specialty				2,375		2,575		3,150		3,880		11,980



		DL  hours per bicycle

				Normal

						Assembly		2		2		2		2		2

						Painting		0.5		0.5		0.5		0.5		0.5

				Specialty

						Assembly		5		5		5		5		5

						Painting		1.75		1.75		1.75		1.75		1.75



		Total DL hours needed

				Normal

						Assembly		8,600		12,060		12,640		13,040		46,340

						Painting		2,150		3,015		3,160		3,260		11,585

				Specialty

						Assembly		11,875		12,875		15,750		19,400		59,900

						Painting		4,156		4,506		5,513		6,790		20,965

				Total DL hours needed

						Assembly		20,475		24,935		28,390		32,440		106,240

						Painting - Normal		2,150		3,015		3,160		3,260		11,585

						Painting - Specialty		4,156		4,506		5,513		6,790		20,965



		Cost per DL Hour

						Assembly		$14		$14		$14		$14		$14

						Painting - Normal		$7		$7		$7		$7		$7

						Painting - Specialty		$15		$15		$15		$15		$15



		DL Cost

						Assembly		$286,650		$349,090		$397,460		$454,160		$1,487,360

						Painting - Normal		$15,050		$21,105		$22,120		$22,820		$81,095

						Painting - Specialty		$62,344		$67,594		$82,688		$101,850		$314,475

						Total DL Cost		$364,044		$437,789		$502,268		$578,830		$1,882,930





&"Arial,Bold"&12Porter's Problems Co.
Direct Labor Budget
For Year Ended December 31, Year 2	




OH Budget

		OH Budget

						Quarter

						Q1		Q2		Q3		Q4		Year 2

		Budgeted DL hours				26,781		32,456		37,063		42,490		138,790

		Variable OH rate				$1.50		$1.50		$1.50		$1.50		$1.50

				Total Variable OH		$40,172		$48,684		$55,594		$63,735		$208,185

		Fixed OH				$62,500		$62,500		$62,500		$62,500		$250,000

				Total OH		$102,672		$111,184		$118,094		$126,235		$458,185



		Total Manufacturing OH												$458,185

		Budgeted DL Hours												138,790

				Predetermined OH for 2007										$3.30

		Cash Payments for OH

						Quarter

						Q1		Q2		Q3		Q4		Year 2

		Total OH				$102,672		$111,184		$118,094		$126,235		$458,185

		Less: Depreciation and Amortization				$15,625		$15,625		$15,625		$15,625		$62,500

				Cash Disbursements for OH		$87,047		$95,559		$102,469		$110,610		$395,685





&"Arial,Bold"&12Porter's Problems Co.
Manufacturing Overhead Budget
For Year Ended December 31, Year 2	




Ending Inv Budget



		Item						Quantity				Cost				Total

		Production Cost per Normal Bicycle

				Direct Materials

						Framing		1.5		units		$15		each		$23

						Rubber Handles		2		set		$2		each		$4

						Seat		1		unit		$4		each		$4

						Chain		1				$6		each		$6

						Tires		2		unit		$10		each		$20

						Gear Shift		1		unit		$8		each		$8

						Brake Unit		1		unit		$6		each		$6

				Total DM												$71

				Direct Labor

						Assembly		2		hours		$14		per hour		$28

						Painting		0.5		hours		$7				$4

				Total DL												$32

				OH				2.5		hours		$3.30		per DL hour		$8

						Unit Production Cost										$110



		Budgeted Finished Goods Inventory - Normal

				Ending Finished Goods Inventory												570

				Unit Production Costs												$110

						Ending finished goods inventory in dollars										$62,844



		Production Cost per Specialty Bicycle

				Direct Materials

						Framing		3.5		units		$15		each		$53

						Special Handles		2		set		$5		each		$10

						Specialty Seat		1		unit		$14		each		$14

						Chain		1				$6		each		$6

						Tires		2		unit		$10		each		$20

						Expanded Shift		1		unit		$25		each		$25

						Brake Unit		1		unit		$6		each		$6

				Total DM												$134

				Direct Labor

						Assembly		5		hours		$14		per hour		$70

						Painting		1.75		hours		$15				$26

				Total DL												$96

				OH				6.8		hours		$3.30		per DL hour		$22

						Unit Production Cost										$252



		Budgeted Finished Goods Inventory - Specialty

				Ending Finished Goods Inventory												480

				Unit Production Costs												$252

						Ending finished goods inventory in dollars										$120,976



		Total Ending Inventory														$183,820



&"Arial,Bold"&12Porter's Problems Co.
Ending Inventory Budget
For Year Ended December 31, Year 2	




S&A Budget

								Quarter

								Q1		Q2		Q3		Q4		Year 2

		Budgeted sales (by bicycle)

				Normaly				4,000		6,000		6,200		7,000		23,200

				Specialty				2,000		2,500		3,000		4,000		11,500



		Variable S&A Expense

				Normal				$5		$5		$5		$5		$5

				Specialty				$8		$8		$8		$8		$8



		Total Variable S&A

				Normal				$20,000		$30,000		$31,000		$35,000		$116,000

				Specialty				$16,000		$20,000		$24,000		$32,000		$92,000

						Total Variable S&A		$36,000		$50,000		$55,000		$67,000		$208,000



		Budgeted Fixed S&A Expenses

				Advertising				$31,250		$31,250		$31,250		$31,250		$125,000

				Executive Salaries				$16,250		$16,250		$16,250		$16,250		$65,000

				Property Taxes				$1,950		$1,950		$1,950		$1,950		$7,800

				Office Rent				$3,000		$3,000		$3,000		$3,000		$12,000

				Cleaning Fees				$1,500		$1,500		$1,500		$1,500		$6,000

				R&D Costs				$4,625		$4,625		$4,625		$4,625		$18,500

						Total Budgeted Fixed S&A Expense		$58,575		$58,575		$58,575		$58,575		$234,300



		Total S&A Expense						$94,575		$108,575		$113,575		$125,575		$442,300





&"Arial,Bold"&12Porter's Problems Co.
Selling and Administrative Expense Budget
For Year Ended December 31, Year 2	




Cash Budget

								Cash Budget

								Quarter

								Q1		Q2		Q3		Q4		Year 2

		Cash Balance, Beginning						$30,176		$30,000		$30,000		$30,000		$30,176

		Add Receipts:

				Cash Collected from Customers				$1,071,750		$1,450,500		$1,718,850		$2,073,300		$6,314,400

		Total Cash Available						$1,101,926		$1,480,500		$1,748,850		$2,103,300		$6,344,576



		Less: Manufacturing Outflows

				Direct Materials				($668,051)		($837,940)		($961,408)		($1,052,207)		($3,519,606)

				Direct Labor				($364,044)		($437,789)		($502,268)		($578,830)		($1,882,930)

				Variable OH				($40,172)		($48,684)		($55,594)		($63,735)		($208,185)

				Fixed OH				($46,875)		($46,875)		($46,875)		($46,875)		($187,500)

		Total Manufacturing Outflows						($1,119,141)		($1,371,288)		($1,566,144)		($1,741,647)		($5,798,221)



		Less: Selling & Admin Outflows

				Variable Selling and Admin				($36,000)		($50,000)		($55,000)		($67,000)		($208,000)

				Fixed Selling and Admin				($58,575)		($58,575)		($58,575)		($58,575)		($234,300)

		Total Selling and Admin						($94,575)		($108,575)		($113,575)		($125,575)		($442,300)



		Total Cash Outflows from Operations						($1,213,716)		($1,479,863)		($1,679,719)		($1,867,222)		($6,240,521)

		Cash Available from Normal Operations						($111,790)		$637		$69,131		$236,078		$104,055



		Less: Investments

				Equipment Purchases				($95,000)		($25,000)		($36,000)		($19,500)		($175,500)

		Cash Available after Investments						($206,790)		($24,363)		$33,131		$216,578		($71,445)



		Miscellaneous Cash Flows

				Income Taxes				($30,800)		($30,800)		($30,800)		($30,800)		($123,200)

				Bond Interest Payments				($12,500)		($12,500)		($12,500)		($12,500)		($50,000)

				Dividends				($10,000)		($10,000)		($10,000)		($10,000)		($40,000)

		Total Miscellaneous Cash Flows						($53,300)		($53,300)		($53,300)		($53,300)		($213,200)

		Total Cash before Line of Credit						($260,090)		($77,663)		($20,169)		$163,278		($284,645)



		Line of Credit

				Beginning-of-quarter balance				$0		$290,090		$397,754		$447,923

																

CBE: CBE: You can use the beginning balance here too.

I leave it blank to remind myself that I am not going to use it in the financial statements		Intereston line of credit				$2,901		$3,978		$4,479		$4,479		$15,837

				Loans during the quarter				$290,090		$107,663		$50,169		$0		$447,923

				Repayments:

						Principal		$0						($117,441)		($117,441)

						Interest		$0						($15,837)

CBE: CBE: Make sure you tell the students that this is a little different from the write up and that they should do it this way with the project as well!!!!		($15,837)

		Ending Cash Balance						$30,000		$30,000		$30,000		$30,000		$30,000



























































































































&"Arial,Bold"&12Porter's Problems Co.
Cash Budget
For Year Ended December 31, Year 2	




Pro Forma Income Statement

																		Year 2 Calculations

		Sales						$6,930,000										COGS

		Cost of Goods Sold						($5,867,661)												Beginning FG inventory								$66,152

				Gross Profit						$1,062,339										DM

																						Beginning				$69,884

		Less Selling and Administrative 						($442,300)														Plus: Purchased				$3,656,676

				Income before Interest and Taxes						$620,039												Less: Ending				($82,345)

																								Total DM				$3,644,215

		Interest Expense						($65,837)												DL								$1,882,930

				Income before Taxes						$554,202										OH (Manufacturing)								$458,185

																						Total Cost of Goods Available for Sale						$6,051,482

		Income Taxes Expense						($166,260)												Less: Ending Inventory								($183,820)

				Net Income						$387,941												COGS						$5,867,661



				EPS						$3.88										Ending Inventory



																						Framing				1,776		$15		$26,633

																						Rubber Handles				832		$2		$1,664

																						Seat				416		$4		$1,664

																						Chain				745		$6		$4,470

																						Tires				1,490		$10		$14,900

																						Gear Shift				416		$8		$3,328

																						Brake Unit				745		$6		$4,470

																						Paint				910		$10		$9,095

																						Special Handles				658		$5		$3,290

																						Specialty Seat				329		$14		$4,606

																						Expanded Shift				329		$25		$8,225

																														$82,345

																		Interest Expense

																				Line of Credit interest accrued						$15,837

																				Bond interest accrued						$50,000

																		Total Interest Accrued								$65,837

















&"Arial,Bold"&12Porter's Problems Co.
Pro Forma Income Statement
For Year Ended December 31, Year 2	




Pro Forma Balance Sheet

		Assets														Notes to the Balance Sheet

		Current Assets														(a.)		from the Cash Budget, ending balance

				Cash				$30,000				(a.)

				Accounts Receivable				$1,028,850				(b.)				(b.)		from the sales budget, the amounts from Q3 and Q4 that have not yet been collected:

				Raw Materials Inventory				$82,345				(c.)						Quarter		Sold		Collected		Remaining

				Finished Good Inventory				$183,820				(d.)						Q3		$1,830,000		$1,656,150		$173,850

		Total Current Assets								$1,325,015								Q4		$2,250,000		$1,395,000		$855,000

																								$1,028,850

		Property, Plant, and Equipment

				Land				$250,000				(e.)				(c.)		from income statement calculations

				Building				$1,500,000				(f.)

				Equipment				$1,675,500				(g.)				(d.)		from the ending inventory budget

				Accumulated Depr - Building and Equipment				($937,500)				(h.)

		Total PPE								$2,488,000						(e.)		from prior year, no change

		Total Assets								$3,813,015						(f.)		from prior year, no change



																(g.)		total from prior year, plus the current investment (shown in the cash budget.)

		Liabilities and Stock Holder's Equity																2006		Q1		Q2		Q3		Q4		Total

																		$1,500,000		$95,000		$25,000		$36,000		$19,500		$1,675,500

		Current Liabilities

				Accounts Payable				$268,320				(i.)				(h.)		total from prior year, plus the current year's depreciation (shown in the OH budget)

				Interest Payable				$0				(j.)						2006		Q1		Q2		Q3		Q4		Total

				Income Tax Payable				$43,060				(k.)						($875,000)		($15,625)		($15,625)		($15,625)		($15,625)		($937,500)

		Total Current Liabilities								$311,381

																(i.)		from the raw materials budget, the amount from Q4 that has not yet been paid:

		Long-term Liabilities																Quarter		Purchased		Paid		Remaining

				Bonds Payables				$1,000,000				(l.)						Q4		$1,073,281		$804,960		$268,320

				Loan Payable				$330,482				(m.)

		Total Long-term Liabilities								$1,330,482						(j.)		Interest accrued (from the income statement), less interest paid

		Total Liabilities								$1,641,862								Interest accrued		$65,837

																		Interest paid		$65,837

		Stockholder's Equity																  Interest Pay		$0

				Common Stock (100,000 shares outstanding)				$1,750,000				(n.)

				Retained Earnings				$421,153				(o.)				(k.)		the difference between income tax expense (income statement) and income tax paid (cash budget)

		Total Stockholder's Equity								$2,171,153								Inc Tax Accrued		$166,260

																		Inc Tax Paid		($123,200)

CBE: CBE:
This one is strange because you are actually getting a tax refund on your quarter by quarter estimates, then you end up owing a bunch of taxes.  To account for this difference, you have to make this a negative number.

		Total Liabilities and Stockholder's Equity								$3,813,015								  Inc Tax Pay		$43,060



																(l.)		from prior year, no change

																(m.)		the difference between loans taken out and repayments

																		Loans		$447,923

																		Repayments		($117,441)

																		  Loan Balance		$330,482

																(n.)		from prior year, no change

																(o.)		New retained earnings is the old retained earnings (2006 Bal Sheet) + net income - dividends paid

																		RE, Year 1		$73,212

																		+ Net Income		$387,941

																		- Dividends Paid		($40,000)

																		  New RE		$421,153





&"Arial,Bold"&12Porter's Problems Co.
Pro Forma Balance Sheet
As of December 31, Year 2	




Pro Forma Stat of Cash Flow

		Cash Flow from Operating Activities																						Calculating the Change in Cash from Asset Accounts

		Net Income														$387,941								Beginning A/R						$413,250

		Adjustments:																						Ending A/R						$1,028,850

				Change in Accounts Receivable										($615,600)												Change to Cash from Accounts Receivable				($615,600)

				Change in Raw Materials Inventory										($12,461)

				Change in Finished Good Inventory										($117,669)

				Change in Accounts Payable										$137,070										Beginning Raw Materials Inv.						$69,884

				Change in Interest Payable										$0										Ending Raw Materials Inv.						$82,345

				Change in Income Tax Payable										$43,060												Change to Cash from Raw Materials				($12,461)

				Depreciation										$62,500		($503,099)

						Total Cash Flow from Operating Activities										($115,158)

																								Beginning Finished Goods Inv.						$66,152

		Cash Flow from Investing Activities																						Ending Finished Goods Inv.						$183,820

		Cash Paid for Equipment												($175,500)												Change to Cash from Finished Goods				($117,669)

						Total Cash Flow from Investing Activities										($175,500)

		Cash Flow from Financing Activities

		Cash Received from Loans												$447,923										Calculating the Change in Cash from Liabilities Accounts

		Cash Paid on Loans												($117,441)										Ending A/P						$268,320

		Cash Paid as Dividends												($40,000)										Beginning						$131,250

						Total Cash Flow from Financing Activities										$290,482										Change to Cash from Accounts Payable				$137,070

		Total Change in Cash														($176)

		Cash Balance, 1/1/Year 2														$30,176								Ending Int Payable						$0

		Cash Balance, 12/31/Year 2														$30,000								Beginning Int Payable						$0

																										Change to Cash from Interest Payable				$0

																								Ending Inc Tax Payable						$43,060

																								Ending Inc Tax Payable						$0

																										Change to Cash from Inc Tax Payable				$43,060



&"Arial,Bold"&12Porter's Problems Co.
Pro Forma Statement of Cash Flows
For Year Ended December 31, Year 2	





