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Readings 


5-1: “Activity-Based Costing and Predatory Pricing: The Case of the Petroleum Retail Industry” by Thomas L Burton and John B MacArthur, Management Accounting Quarterly, (Spring 2003).

The assignment of indirect costs in a volume-based costing system can lead to product-cost subsidization—overcost high-volume products and undercost low-volume products. Undercosted products can lead to the appearance of predatory pricing where it actually does not exist. This article focuses on a lawsuit brought against a major chain of retail motor fuel (gasoline) service centers for allegedly selling regular-grade gasoline below cost, as defined by state statutes. The defendant employed ABC analysis to support its position that it was not selling its regular gasoline below cost. After the ABC analysis was presented, the case was settled, and the judge lifted the initial injunction. 

Discussion Questions:
1. 	What are product-cost subsidizations?
2. 	What are possible consequences of product-cost subsidizations?
3.	List alternative approaches to assign costs in a gasoline service center.
4.	Identify cost hierarchy level groups in classifying activities at the retail level of a gasoline service center and give at least one example each.
5.	What are overheads activity-cost pools pertaining to selling gasoline in a retail gasoline service center and what is the activity level for each of the cost pools?
6.	Identify the activity drivers for overheads activity-cost pools identified in this study and explain the reasons for the selection?
7.	List examples of gasoline-dispensing facilities for a gasoline service center and identify whether each of the facilities is a common or a gasoline grade-specific asset.

5-2: “Activity-Based Benchmarking and Process Management—Managing the Case of Cardiac Surgery” by Bea Chiang, Management Accounting Quarterly (Fall 2002).

Through a study of resource consumption, hospitals can get a more accurate picture of how practices are linked to cost. 


Discussion Questions:
  1.	Describe briefly hospital’s costing system.
  2.	 Describe steps in activity-based benchmarking for medical-care processes.

5-3 “Using Activity Based Costing To Assess Channel/Customer Profitability” by DeWayne L. Searcy, PhD., CMA, CPA, Management Accounting Quarterly (Winter 2004).

This article explains how ABC was used by a firm (TEC) in the temporary employment industry to better identify the profitability of its service distribution channels and individual customers.   

Discussion Questions:
1. What are the four steps used in implementing ABC costing at TEC?
2.  What are the activity consumption drivers that TEC has chosen for each of the three activities:  filling work orders, hiring temporaries, and processing payroll?
3.  Which customer channel is most profitable, clerical or industrial, and why?
4.  Within the industrial channel, which class of customers is most profitable and why?
5.  In the study of the four largest customers, which is the most profitable and why?

5-4 “Cost System Redesign at a Medium-Sized Company”, by David E. Stout, Ph.D., and Gregory P. Bedenis, CPIM, Management Accounting Quarterly (Summer 2007), Vol. 8, No. 4 

This article looks at a company that was experiencing unprofitable growth and weak cash-flow activity. The authors examine how an ABC method allowed the company to become more competitive, to look at their current product mix and product lines, and ultimately, to improve cash flow and product profitability. 

Discussion Questions
1. Why for any manufacturer is proper inventory management important?
2. What are the elements of an ABC system?
3. What is a cost objective?
4. Why are duration drives used in an ABC system?
5. What internal factors limit the ABC model’s ability to influence the decision-making process in a company?



5-5) “Implementing Time-Driven Activity-Based Costing at a Medium-Sized Electronics Company”,  by David E. Stout, and Joseph M. Propri. Management Accounting Quarterly (Spring 2011), Vol. 12, No. 3 

This article revisits the company described in reading 5-4, which has now adopted a traditional ABC system.  In this article the authors examine how a time-driven ABC (TDABC) system might overcome some of the drawbacks of the traditional ABC system while provide more insightful information about the demand that products put on the available resources.

Discussion Questions
1. What are the goals of an ABC system?
2. What are the potential drawbacks of a traditional ABC system?
3. What benefits does a TDABC system offer over a traditional ABC system?


Cases

5-1  Blue Ridge Manufacturing 

BACKGROUND:
Blue Ridge Manufacturing is one of a dozen companies that produces and sells towels for the U.S. "sports towel" market. A "sports towel" is a towel that has the promotion of an event or a logo printed on it. They're called sports towels because their most popular use is for distribution in connection with major sporting events such as the Super Bowl, NCAA Final Four, Augusta National Golf Tournament and the U.S. Open Tennis Tournament. Towels with college, NBA and NFL team logos, and promotions for commercial products such as soft drinks, beer, fast food chains, etc., are also big sellers.
	The firm designs, knits, prints and embroiders towels. The firm knits all the towels it sells and tracks costs for towel production separately from the cost to customize the towels. Seventy-five percent of its orders include logo design, while the balance are print only and require the payment of a license fee for the logo used. However, about 15% of its orders include embroidery. Towels are made in three sizes: regular (18" x 30"), hand (12" x 20") and mid-range (15"x 24"). The normal production cycle for an order of white towels is three days. If a customer wants a colored towel, the basic white towel made by Blue Ridge is sent to a dyeing firm, which extends the production cycle of an order by three days. Also, occasionally, customers order towels in sizes other than the three standard sizes. These towels are called "special".
	The firm now produces a "medium" quality towel. They have had some difficulty with the "staying power" of the material printed on these towels, which is attributed to the towel quality, the ink and the printing process. Customers have complained that the ink "lays on the surface" and it cracks and peels off.
	Blue Ridge recently made a break-through in developing an ink that soaks into the towel, won't wash out and is non-toxic. A big advantage of this ink is that it avoids EPA disposal requirements because is can be "washed down the drain". Due to these characteristics of its new ink, Blue Ridge is considering upgrading the quality of the basic towel it produces because it will "take" the ink better, both the towel and the ink will last longer and the product will sell at a higher price. If it takes this step, the company will evaluate expanding its marketing and sales area with the objective of "going national".
CUSTOMERS:
Except for a few non-regional chains, Blue Ridge's sales are predominantly in the southeastern states. The company sells its products to 986 different customers. These customers differ primarily in the volume of their purchases, so management classifies each customer in one of three groups: large (8 customers), medium (154 customers) and small (824 customers). Large customers are primarily national chains, small customers are single store operations (including pro shops at golf courses) and medium-sized customers are small chains, large single stores or licensing agents for professional sports teams and manufacturers of consumer products. Table 1 gives the product and customer size statistics for 2001.
	Blue Ridge has a different approach to customers in each of its three categories. A small group of in-house sales people sell directly to buyers in the large customer category. Independent manufacturer representatives, on commission, call on the license holder or the manager of a store in the medium customer category. Ads placed in regional and national magazines and newspapers target customers primarily in the small-customer segment, who call or mail in their orders.
	Blue Ridge does not give discounts and it ships all order free on board (FOB) point of origin, i.e., customers pay their freight costs.
MANUFACTURING:
Blue Ridge has a modern knitting and printing plant in the foothills of North Carolina's Blue Ridge Mountains. Upgrading the facilities over recent years was accompanied by the introduction of an activity-based costing (ABC) system to determine product costs. The cost accounting system is fairly sophisticated and management has confidence in the accuracy of the manufacturing cost figures for each product line. Table 2 shows the firm's unit costs for various items.
	Company management is committed to adopting advanced manufacturing techniques such as benchmarking and just-in-time (JIT). The corporate culture necessary for the success of such techniques is evolving and worker empowerment is already a major program. In addition, workers are allowed several hours away from regular work assignments each week for training programs conferring on budgets and work improvements and applying the ABC system.
PERFORMANCE:
The company is profitable. However, management has become concerned about the profitability of the customers in its three customer-size categories—large, medium and small. Different customers demand different levels of support. Management has no basis for identifying customers that generate high profits or to drop those that do not generate enough revenues to cover the expenses to support them. Under the previous accounting system, it wasn't possible to determine the costs of supporting individual customers.
	With the introduction of ABC, it now may be possible to determine customer profitability. Table 3 shows how the administrative and selling costs are assigned and re-assigned between various functions within the selling and marketing areas and to sub-activities in the selling and marketing areas. Table 4 provides a list of selling and marketing activities and the activity base to use in assigning costs to each.

REQUIRED:
The managers of Blue Ridge Manufacturing have hired your consulting firm to advise them on the potential of using strategic cost analysis in assessing the profitability of their customer accounts.
Your analysis should include:
What is Blue Ridge's competitive strategy?
What type of cost system does Blue Ridge use, and is it consistent with their strategy?
Develop a spreadsheet analysis which can be used to assess the profitability of the three customer groups of Blue Ridge—large, medium and small customer account sizes. Use the information in Tables 1-4 to trace and allocate the costs necessary for the analysis. 



	
TABLE 1 
BLUE RIDGE MANUFACTURING
Sales Information

	Product and Customer Size Statistics
	Sales in Units by Customer Account Size
	

	
	
	
	
	
	
	
	
	

	
	Large
	
	Medium
	
	Small
	
	Total
	

	
	
	
	
	
	
	
	
	

	Towel:		Regular
	27,250
	
	16,600
	
	10,550
	
	54,400
	

			Mid-Size
	36,640
	
	18,552
	
	10,308
	
	65,500
	

			Hand
	 35,880
	
	 19,966
	
	95,954
	
	151,800
	

			Special
	480
	
	3,426
	
	594
	
	4,500
	

	
	
	
	
	
	
	
	
	

	Number of Units Sold
	100,250
	
	 58,544
	
	117,406
	
	276,200
	

	Number of Units Embroidered
	5,959
	
	6,490
	
	29,394
	
	41,842
	

	Number of Units Dyed
	 20,536
	
	9,935
	
	12,328
	
	42,798
	

	Sales Volume Revenue
	$308,762
	
	$183,744
	
	$318,024
	
	$810,530
	

	Number of Orders Received
	133
	
	845 
	
	5,130
	
	6,108
	

	Number of Shipments Made
	147
	
	923
	
	5,431
	
	6,501
	

	Number of Invoices Sent
	112
	
	754
	
	4,737
	
	 5,603
	

	Accounts with Balance >60 Days
	1
	
	11
	
	122
	
	134
	



	TABLE 2
BLUE RIDGE MANUFACTURING
Unit Cost Information

	
	
	
	
	
	
	

	Line 1 Direct Manufacturing Costs Per Unit
	
	
	
	

	
	Quantity
	Sales
Price
	Material
	Labor
	Overhead
	Unit Cost

	
	
	
	
	
	
	

	Towels:		Regular
	54,400
	
	$3.60
	$0.60
	$0.37
	$0.22
	$1.19

			Mid-Size
	65,500
	
	3.20
	0.50
	0.33
	0.20
	1.03

			Hand
	151,800
	
	2.55
	0.39
	0.31
	0.19
	0.89

			Special
	4,500
	
	4.00
	0.67
	0.48
	0.29
	1.44

	
	
	
	
	
	
	

	Line 2 Direct Costs of Customizing Per Unit
	
	
	
	

	
	
	
	
	
	
	

	
	Quantity
	Cost
	Material
	Labor
	Overhead
	Total

	
	
	
	
	
	
	

	Inking (based on passes)
	552,400
	
	—
	$0.0030
	$0.0045
	$0.0742
	$0.0817

	Dyeing
	42,798
	
	$0.11
	—
	—
	0.0000
	0.1100

	Embroidery
	41,842
	
	—
	0.0026
	0.1750
	1.0994
	1.2770

	
	
	
	
	

	Direct Labor Wage Rate: $9.00 (Including Fringes)
	
	
	
	

	Inking requires one pass for each color used; average two colors per towel (i.e., 2 per unit), and is used on all towels.




	
TABLE 3

	BLUE RIDGE MANUFACTURING

	Selling and Administrative Costs and Activities

	

	Costs Incurred in Each Function (Shipping, Sales, Marketing)

	
	
	

	
	
	Directly Assigned To:

	
	
	
	
	
	
	
	

	
	Total
	Shipping
	Sales
	Marketing
	Other
	Total Assigned
	Unassigned

	
	
	
	
	
	
	
	

	Administration
	$170,000
	$ 17,000
	$ 37,400
	$20,400
	$56,100
	$130,900
	$39,100*

	Selling
	 155,000
	  15,500
	 117,800
	  9,300
	12,400
	 155,000
	

	
	$325,000
	$  32,500
	$155,200
	$29,700
	$68,500
	$285,900
	$39,100 

	
	

	Each function is used for the Following Activities
	Percentage of:

	Selling and Administrative Activities:
	Shipping
	Sales
	Marketing
	Other

	Entering Purchase Orders
	
	 55
	
	 10

	Commissions
	
	 10
	
	

	Shipping Activities
	 65
	
	
	 15

	Invoicing
	
	
	
	 20

	Cost to Make Sales Calls
	
	 30
	
	 10

	Checking Credit	
	
	
	
	 10

	Samples, Catalog Info.
	  5
	
	 10
	

	Special Handling Charges
	  5
	
	
	  5

	Distribution Management
	 10
	
	 10
	

	Marketing, by Customer Type
	
	  5
	
	

	Advertising/Promotion
	
	
	 30
	

	Marketing
	 15
	
	 50
	  5

	Administrative Office Support
	
	
	
	 20

	Licenses, Fees
	
	
	
	  5

	
	100
	100
	100
	100

	* Note that $39,100 of the SG&A cost was not directly assigned. This amount represents the facility-sustaining activity cost.

	
	
	
	
	





	
TABLE 4
BLUE RIDGE MANUFACTURING
Activities and Cost drivers

	

	Cost Drivers for Allocating Costs of Activities to Customer Groups (Large, Medium, Small)

	

	
	Activity
	
	Cost Driver
	
	

	
	Entering Purchase Orders
	Number of Orders
	

	
	Commissions
	Sales Dollars with Medium Customers
	

	
	Shipping Activities
	Number of Shipments
	

	
	Invoicing
	Number of Invoices
	

	
	Cost to Make Sales Calls
	Sales Dollars with Large Customers
	

	
	Checking Credit	
	Percent Accounts >60 Days
	

	
	Samples, Catalog Info.
	Sales Dollars
	

	
	Special Handling Charges
	Management Estimate1
	

	
	Distribution Management
	Sales Dollars
	

	
	Marketing, by Customer Type
	Sales Dollars
	

	
	Advertising/Promotion
	Management Estimate2
	

	
	Marketing
	Number of Units Sold3
	

	
	Administrative Office Support
	Number of Units Sold4
	

	
	Licenses, Fees
	Sales Dollars with Medium Customers
	

	
	
	
	

	120% to medium-sized customers; 80% to small-sized customers.
	

	225% to medium-sized customers; 75% to small-sized customers.
	

	3Excluding Specials
	

	4Excluding Specials
	



 5- 2  Colombo Soft-Serve Frozen Yogurt 

In 1994, General Mills Incorporated, a $6 billion consumer goods company, acquired Colombo Frozen Yogurt. General Mills Inc. (GMI) believed they could add Colombo frozen yogurt to their existing product lineup to increase net sales with little addition in marketing cost. 

Frozen yogurt is sold through two distinct segments – independent shops and impulse locations such as cafeterias, colleges, and buffets. Frozen yogurt is the main business for the shops whereas yogurt is incremental to the impulse locations’ main business. GMI’s large sales force already served the impulse market. 

The financial results in the first couple of years were mixed. Earnings increased slightly and then dropped each year even though sales volume was relatively flat.  In total, merchandising costs dropped, while pricing promotion rates escalated. The GMI sales force focused on the impulse segments and pricing promotions were believed to be driving volume increases.  However, volume in the shop segment declined at alarming rates and there was widespread dissatisfaction in the sales organization. While GMI knew sales by segment, they didn’t track costs by segment. Instead costs were allocated based on sales dollars. The situation was ripe for a clearer look using ABC methods. 

TODAY’S FROZEN YOGURT MARKET STRUCTURE: 

When Colombo Yogurt Company began marketing soft-serve frozen yogurt in the early 1980’s, their main distribution was through independent yogurt shops. In the early 90’s, they faced competition from franchise operations such as TCBY and Freshens that replaced many of the independent yogurt shops. And the market changed as Foodservice operators such as cafeterias, colleges, and buffets started to add soft-serve yogurt to their business. By the late 90’s, these Impulse locations accounted for 2/3 of the soft-serve market.  

In the late 90’s, Shop sales began to increase with the addition of distinctive new products such as smoothies, boosters, and granitas. The Shops make their living from the soft-serve business and must innovate or go out of business (as thousands have done in the last decade).  On the other hand, the Impulse locations make their living from other items and the soft-serve trade is only performance topspin. These firms are unwilling to take any risk (new equipment or extra labor) to serve highly differentiated products like smoothies or granitas. 

THE GMI-COLOMBO MARKETING PLAN: 

The GMI Foodservice Division markets brands such as Cheerios, Yoplait, Betty Crocker, Gold Medal Flour, Hamburger Helper, Pop-Secret, and Chex Snack to Food Management Firms, Hospitals, and schools. Colombo yogurt was added to this product lineup and the Foodservice sales force covered both Shop and Impulse locations. 

Salesforce: Colombo’s salesforce was merged into the Foodservice salesforce. Customers were reassigned to salespeople who already serviced that geographical area. The salespeople varied in their reaction to the product. Some found shops easy to sell to while others avoided the shops despite the possible lost commission. Many spent a lot of time helping their impulse customers understand how to use the machinery. 

Merchandising Promotions: Colombo traditionally charged the Shops for merchandising that was large scale and eye popping (neon signs). The Shops used these signs to draw customers inside.  GMI chose not to charge for merchandising and to provide the same large scale merchandising to both Shops and Impulse locations. Shops were very interested in the kits while many Impulse locations didn’t even hang them up. 

Pricing Promotions: Pricing promotions are a mainstay of GMI’s impulse location approach. GMI’s salesforce generally used these promotion events as an opportunity to visit their accounts and take advantage of the occasion to meet service needs and sell other products that may not be featured. 

GMI made price promotions available to both segments of the market.  While the deals were typically around $5 per case, they averaged $3 per case against all the volume shipped during the year. GMI marketing knew price was not a major decision factor for Shops and they did not target pricing promotions to them. However, Shops were aware of the promotions and took advantage of them.


THE BUSINESS STATUS – PRE-ABC:

PROFIT AND LOSS BY SEGMENT – PRE-ABC

	Category
	Impulse  Segment
	Yogurt Shops
	Total

	Sales in cases

	1,200,000
	300,000
	1,500,000

	Sales revenue
	  $23,880,000
	$5,970,000
	$29,850,000

	Less: Price Promotions
	- $  3,600,000
	- $   900,000
	- $  4,500,000

	Net Sales
	$20,280,000
	$5,070,000
	$25,350,000

	Less: Cost of Goods Sold
	- $13,800,000
	- $3,450,000
	- $17,250,000

	Gross Margin
	$  6,480,000
	$1,620,000
	$  8,100,000

	Less: Merchandising
	- $  1,380,000
	- $   345,000
	- $  1,725,000

	Less:  SG&A
	- $     948,000
	- $   237,000
	- $  1,185,000 

	Net income
	$  4,152,000
	$1,038,000
	$  5,190,000



ABC ANALYSIS OF COST OF GOODS SOLD:

Cost of Goods Sold is made up of $14,250,000 for ingredients, packaging, and storage and $3,000,000 for pick/pack and shipping.   Since the product is the same across segments, the cost to produce should be the same.  However, pick/pack and shipping costs were found to vary with whether or not the order was for a full pallet.  Full pallets cost $75 to pick and ship whereas individual orders cost $2.25 per case.  There are 75 cases in a pallet and the segments differ in their utilization of full pallets as shown below. 

	
	Impulse Segment
	Yogurt Shops
	Total

	Cases in full Pallets
	60,000
	240,000
	300,000

	Individual cases
	1,140,000
	60,000
	1,200,000

	Total cases
	1,200,000
	300,000
	1,500,000



ABC ANALYSIS OF MERCHANDISING:

Merchandising costs consist mainly of kits costing $500 each.  A review of where the kits were sent indicated that 3,450 kits were sent out and 90 of them were sent to shops.  

ABC ANALYSIS OF SELLING, GENERAL AND ADMINISTRATIVE:

Since sales representatives service several products, their costs are allocated to the various products based on gross sales dollars.   GMI gave diaries to 10% of the sales force in randomly selected markets of the country and asked them to track their time in activity classifications for 60 days.  The diaries indicated that sales reps spent almost 3 times as much time on the yogurt than GMI had estimated.  The total allocation to Yogurt jumped from $1,185,000 to $3,900,000.  Of their time spent on Yogurt, only 1% of the time was spent on the shops.


REQUIRED:   
1. Briefly summarize Colombo’s competitive environment and General Mills’ strategy in response to that environment.  
2.  Using the ABC analysis, determine new segment profitability statements.         
3.  Based on your analysis in Questions 1 and 2, what changes would you suggest to General Mills? Give specific examples and explain.   
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By: Eileen Peacock and Paul Juras



We invested a great deal of time and money into developing the activity based costing (ABC) system, and now I am not sure if it provides the information we really need for long-term decision-making purposes,” Amy Wesling, plant manager of Precision Paint Shop’s (PPS) Southern Plant, told her administrative team. “The ABC data helped us understand our costs better, but now I’m wondering if it’s the right information to serve as the basis for helping us achieve our strategic goals.”

Company Description

Precision Paint Shop (a fictionalized version of an actual Midwest company) is a privately held custom coater (painter) of automotive components for original equipment manufacturers (OEMs) and tier 1 and 2 suppliers. The company has annual revenues of $90 million per year, with $35 million in sales from the Southern Plant, which specializes in spray topcoat applications. PPS specializes in the application of a series of coatings. Raw metal parts are received on consignment from the customer, finished with the desired application(s) of paint and other coatings, and shipped back to the same customer. The product lines consist of a large number of combinations of paint colors, types of coating, and paint finishes. Figure 1 provides a diagram of the production process, and “PPS’s Production Process” (p. 53) provides a narrative of the production process. Historically, PPS accepted most of the work assignments offered. Prices were market driven, and management used a form of standard costing to evaluate product profitability. Over the past three years, demand had significantly increased, especially in the higher-grade coatings. In fact, the product mix flip-flopped from 80% low-gloss (LG) finish two years ago to 85% high-gloss (HG) finish in the current year. Unfortunately, along with the increase in volume came a decrease in profits. The immense number of combinations of coatings and color created complexity for the company. Also, the parts to be painted varied in size and shape, further complicating the painting process. The end result is that four characteristics—coating, color, shape, and size—were instrumental in determining the complexity of the operation. This variety initiated a mix of activities unique to each job. The very nature of the painting process and the need for a near-100% perfection level in the industry resulted in a high level of inspections, refinishing, rework, and scrap. Complexity had driven up overhead costs, leaving direct materials accounting for only 26% of total
manufacturing costs.

The Costing System 

Recently PPS moved away from a conventional standard costing system to ABC. The change was made to better understand the costs associated with painting the various products. The ABC analysis revealed the fundamental differences that existed between the different mixes of product characteristics. Table 1 provides an illustrative comparison of two versions of a bumper: an LG finish and an HG finish. After the ABC analysis, Chad Leaders, plant accountant, provided a report showing a significant change in the reported profitability levels of the various product lines. Table 2 summarizes the types of changes that took place. Once implemented, the ABC information was used to negotiate product pricing and report financial performance.

Planning for Capacity Use

The conveyor line was definitely a constraining resource of the painting process. Through her knowledge of Theory of Constraints (TOC), Mandy James, production supervisor, had developed a method for factoring the various elements into demand on conveyor capacity. Using bumpers as an example, she presented the template appearing in Table 3 and compared an LG bumper to an HG bumper. The template starts with the quality issue. The greater the percentage of defects, the lower the yield rate (YR) for a production run. The more complex shapes and finishes have lower yield rates than the less complex ones. LG bumpers currently have a YR of about 94%, while HG bumpers run about 92%. Defective products can be worked on in-house, and some can be recovered. For bumpers, the recovery rate (RR) is about 5% of units started.

[image: ]
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Since the recovered bumpers are brought up to an acceptable quality level, they contribute toward meeting customer demand and put no further demand on the conveyor capacity. The YR and RR can be combined to determine how many products must be processed to generate one unit of acceptable quality, which is called the run factor (RF). The RF is equal to 1/(YR+RR). If YR+RR=1, as with the LG bumper, then  only one unit must be put on the conveyor to ultimately yield one unit of acceptable quality. The RF for the HG bumper is 103%, meaning PPS must paint 103% of the total bumpers required to yield enough bumpers of acceptable quality to satisfy customer demand. 
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Since the conveyor line is the constraint, the time a product spends on the conveyor is an important issue. Line speed can vary 10–18 feet per minute, depending on the size and shape of the product being painted. Mandy considers 18 feet per minute to be the standard time unit for the conveyor line. A complexity factor (CF) ranging between 1 (for fastest line speed) and 1.8 (for slowest speed) is determined for each product family and added to the calculation of demand.
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The CF is computed by dividing the standard line speed of 18 feet per minute by the line speed required for the specific product, so a faster line speed results in a CF closer to 1. The line speed of the HG bumper is currently 12 feet per minute, resulting in an RF of 1.5. The CF is then multiplied by the RF to get the total constraint demand factor (DF). The DF is actually a demand placed on the conveyor per unit of finished good of a particular part type. Because parts can vary in shape and size, PPS needed a standard unit of measure to compare product profitability that factored in the total demand placed on the conveyor. The square footage of each part was chosen as the measurement unit because it represents the surface area of each part that’s coated. As a result, the DF is divided by the total square footage of a particular part (e.g., a bumper) to yield the bottleneck demand factor (BDF), which is the demand factor per square foot of a particular size, shape, and finish. The profit level per square foot of finished good is divided by the BDF to yield the profit per throughput unit (PTU) on the conveyor. Table 3 shows the LG bumper has a lower profit per unit ($10 per bumper, or $1.00 per sq. ft.), but after adjusting for the respective demands on the conveyor, the LG bumper has a higher PTU.

Decision  Point

Management of PPS used ABC to obtain a better understanding of the “true” cost of the products in order to help make better pricing decisions. Management now wants to be more proactive in the use of costing information to help develop and implement organizational strategy in an environment where the demand exceeds current productive capacity. Based on the opening question posed by Amy, PPS’s management was attempting to move away from merely trying to assign costs more accurately to using the cost information to support strategic decision making. Specifically, Amy wants to make strategic decisions about which product lines to promote and pursue. She is aware of the ABC process of assigning cost of resources to activities but considers this an operational rather than strategic issue. She isn’t clear about whether ABC supports strategic decision making. Mandy pointed out that the conveyor line was being fully utilized and jobs were being turned down because of the capacity constraint. She thought the capacity issue should drive any strategic decisions and that Amy should adopt the principles of TOC and throughput costing for strategic decision making. Mandy supported her position with the following example. “HG bumpers are a big part of production,” she said. “We evaluated whether or not to increase the line speed when HG bumpers are being painted. The increase in speed will reduce the yield rate from 92% to 90%. There will be more defects, but the RR will increase to 6%, and, as Table 3 shows, the PTU will increase, and the finesse costs per unit would actually decline.” (See “Finessing.”) Chad disagreed with Mandy’s recommendation. Using Table 1, Chad noted that the HG finishes have higher reject rates, require additional painters, more colors, more inspections and maintenance costs, and slower line speed. The HG products are also treated as they pass through Stations 3 and 4. Since some of the costs related to resource demands are fixed costs, throughput costing shouldn’t be used because these fixed costs would be ignored. He offered an alternative, Resource Consumption Accounting (RCA), which he had heard about at a recent local IMA chapter meeting. He thought RCA might be what Amy needed, but he wasn’t entirely sure. Chad presented Amy with a brief description of the costing method (see “Basics of RCA”). He offered to learn more about RCA by attending a continuing education session offered by IMA, but Amy wanted more information before making the investment in having Chad attend the session.


The company currently has an ABC system, but throughput costing based on TOC and RCA have been offered as alternatives for supporting strategic decision making.
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Required Questions 
1. Distinguish between traditional cost analysis and strategic cost analysis.
2. Management of PPS used activity-based-costing (ABC) to obtain a better understanding the “true” cost of the products to help make better pricing decisions.  Management now wants to be more proactive in the use of costing information to help develop and implement organizational strategy in an environment where the demand exceeds current productive capacity.  The company has an ABC system, but throughput costing based on Theory of Constraints (TOC) and Resource Consumption Accounting (RCA) have been offered as alternatives.  Discuss the potential strategic value of the ABC versus TOC versus RCA cost information in making strategic decisions in such a capacity constrained environment.



















5-4 Forest Hill Paper Company

Thomas L. Albright
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Forest Hill Paper Company (FHPC) is a closely-held paperboard manufacturer    that has been struggling with a number of strategic issues facing a capital-intensive, mature industry.  Their product costing system was inadequate to provide management with relevant information for decision making. Therefore, the board of directors has approved your consulting company’s proposal to conduct a cost system pilot study.  Besides showing an analysis of FHPC’s product cost, your report to the board of directors is to include strategic recommendations based on your findings.

Background:   Product and Process Description

FHPC produces a broad line of paperboard in large reels, termed parent rolls. These parent rolls are sold to converters who further process them into containers used for a diverse line of consumer products. The owners of FHPC have long pursued the strategy of producing a full range of products. While product diversity within a paperboard plant would not be readily apparent to the casual observer, subtle differences existed.  For example, paperboard differs by basis weight (or thickness determined by caliper measurements)  for a specified length of product. Additionally, paperboard may be uncoated or coated with an opaque, white clay-based material that masks cosmetic flaws and smoothes surface variability. Customers are increasingly concerned with surface variability because extremely smooth surfaces are required to accommodate complex printed designs on the completed paperboard container or carton.
FHPC produces 19 different grades of paperboard. Some were produced in large quantities requiring production runs of several days, while others were produced in smaller quantities requiring runs of only a few hours. Production schedules were driven by two factors, market demand and the theoretically optimal production schedule. The optimal production     schedule was designed to reduce waste associated with grade changes by producing successive batches with minor differences in basis weight.   

Competitive Environment

Paper and paperboard producers operate in a very cyclical economic environment, with upswings every three to four years. Following the economic boom of the late 1980s, the industry   fell upon hard  times  during  much of the early 1990s.  In  response  to  limited  supply  during the boom, customers began doubling or tripling the quantities ordered. They began receiving their huge orders as the economy, once again, began to slow. As a result, many customers found their paper inventories exceeded current needs and temporarily stopped placing orders. To further compound FHPCs headaches, its market share for domestic paperboard was down to 25% from about 35% through most of the 1980s. The most significant contributors to the loss of market share were the trend toward plastic and to more environmentally friendly grades of recycled paperboard.
	Throughout the industry, companies made very limited investments to expand capacity.  When a surge in demand for paper products occurred during the mid-to-late 1990s, demand exceeded capacity. Thus, the industry experienced steep price hikes resulting in record selling   prices for most grades.

The Manufacturing Process

	Pulp manufacturing begins with hardwood or softwood timber in the form of logs or wood chips. If raw materials are received in the form of logs, the first step in the process is debarking. A rotating debarking drum that measures 16 feet in diameter by 100 feet in length tumbles the logs to remove bark. After debarking, chippers reduce the logs into one-inch cubes.
	The second step in the process is termed "digesting". Wood chips are cooked at 325 degrees Fahrenheit to break down the glue-like material bonding the wood fibers. Chemicals used in the digester are reclaimed and used in future pulp production. Following the digesting process, only brown fibers remain which are washed and screened. A bleaching process is used  to convert brown pulp into white pulp.
The paperboard manufacturing process begins by mixing pulp with water and chemicals in the first stage, or headbox, of a paper machine. The mixture is applied to a porous wire mesh; and formation of paper actually occurs within this step. The wire mesh travels through a press that forces the pulp mixture against the wire to eliminate water within the mixture and to form the desired paper thickness. The material then proceeds to a drying section where it travels across numerous cylindrical dryers that are heated with steam. In the final section of the paper machine, long sections of paperboard are rolled up into parent rolls and are removed from the machine. The parent roll is further processed by FHPC's customers to make various types of paperboard containers.
Sometimes customers require additional processes to be performed on parent rolls. For example, food processors often require widths of 18 inches, rather than the standard width of a reel (approximately 12 feet). Thus, reels are loaded onto a rewinder slitter to produce eight reels 18" wide from one reel 12-feet wide. For convenience, Forest Hill combined labor and machine costs of the rewinder slitter with those of the paper machine for allocation purposes. Thus, all   grades of paperboard shared in the costs of slitting even though most grades were not slit. Additionally, only a minor setup fee was charged to customers requesting slit parent rolls, as this was viewed as incidental customer service. Engineering studies suggest the slitting may be more expensive than previously thought. In addition to specialized equipment and extra labor, knives   used in the slitting process often damaged the paperboard's edges. Thus, more quality inspection and testing were required when producing slit reels.
Continuous processors, such as chemical and paper producers, historically have used volume-related drivers to attach overhead to products. Forest Hill traditionally used materials costs to apply overhead to production: thicker materials required more machine time to process as they demanded slower machine speeds.  Additionally, drying time and energy consumption   increase with thicker basis weights.  However, other important costs were incurred without      respect to volume.  For example, grade changes induce instabilities into the process that result in scrap until the process resumes stability. On average, production engineers estimate that approximately one-half reel is lost to scrap each time a grade change is made. Just as discrete-part manufacturers incur machine setup costs between production runs of two different products, scrap produced following grade changes are a predictable cost of production.   However, some of the pulp costs lost to scrap can be recovered by recycling the scrapped paper, termed “broke” paper.  Thus, the cost figures presented in this case include only lost chemicals energy, depreciation and labor
Recently, managers began questioning the long-standing strategic policy of producing a full product line. Because selling prices and profit margins significantly varied across their product sales mix, some managers questioned whether assets were used to the greatest advantage. Though the market for paperboard was cyclical, the company was experiencing demand in excess of their production capacity. Because producers could not control selling prices, they managed profitability through efficient operations and aggressive cost control.    
 A sample representing significant categories of grades is presented in Exhibit 1. The   sample contains  thin paperboard grades  (caliper .013)  as  well  as  heavier  grades (caliper .02).  In addition, Exhibit 1 identifies whether a grade is coated or uncoated, or slit. The sample is representative of the variation in batch quantities. As shown in Exhibit 1, production follows the market demands of small quantities for some grades and significantly larger quantities for other grades. Materials cost per reel includes pulp and chemical costs, while the selling price reflects recent spot market prices.





Exhibit 1
Selected product grades with production and financial data
	
	Product
	Caliper
	Coated/Uncoated
	Slit
	Average
Reels per Batch
	Materials cost
per reel
	Selling price
Per reel

	
	
	
	
	
	
	

	A
	.013
	Coated
	yes
	50
	$4,800
	$12,600

	B
	.014
	Uncoated
	no
	2
	$5,200
	$13,500

	C
	.015
	Coated
	yes
	35
	$5,600
	$14,200

	D
	.020
	Coated
	no
	175
	$7,400
	$19,500





Pulp and paperboard is a capital intensive industry requiring expensive processing equipment. Recent cost estimates to construct a modem pulp mill approximate $1 billion. Forest Hill's accountants estimated that manufacturing overhead, including depreciation, labor, energy, other, and unrecoverable clay and chemicals costs from grade changeover, approximates 105% of material costs. Historically, product costs at Forest Hill were calculated by multiplying the overhead rate by direct material costs. However, brand managers had begun to suspect that some grades were subsidizing others with respect to costs. Two significant activities, grade changes and slitting, were identified to help reduce cross-subsidy and provide more accurate cost estimates. Exhibit 2 identifies total overhead costs, estimated grade change costs, and slitting costs with respect to the production of the four grades shown in Exhibit 1.



________________________________________________________________________________

Exhibit 2
Overhead Structure for the Production Shown in Exhibit 1

¹Pulp can be recovered and recycled from paperboard that does not meet specifications.  However, other costs including chemicals, energy, labor and equipment costs are not recoverable.

	
	Total
	Grade Change
	Slitting
	Net

	Depreciation
	$800,000
	$8,000
	$70,000
	$722,000

	Labor
	300,000
	3,000
	25,000
	272,000

	Energy
	500,000
	5,000
	80,000
	415,000

	Other
	198,470
	1,000
	20,000
	177,470

	Unrecoverable Clay and Chemicals
from grade changeovers¹
	
	
	
	

	
	30,000
	30,000
	-0-
	-0-

	Total
	$1.828.470
	$47,000
	$195,000
	$1.586.470

	
	
	
	
	


_________________________________________________________________________________________
The capital intensive structure of a paper company coupled with the cyclical nature of the industry makes accurate cost information an important strategic tool. Though current demand exceeds existing capacity, managers at Forest Hill know that a downturn is inevitable. They understand different pricing and production mix strategies are necessary when the economic environmental changes. 

Requirements: 

1. What is the competitive environment facing FHPC?  What is and/or should be FHPC’s competitive strategy?   
2. Describe FHPC’s current costing system, and explain the type of costing system you would recommend for FHPC and why.   For products A, B, C and D shown in the case, what are product costs using the current and your recommended costs system?  






















5-5 Harrison Products


Harrison Products Inc. (HPI) is a global manufacturer of molded plastic products and metal products that are used in the auto industry, food and beverage industry (containers), and in a variety of other products and packaging materials.  HPI has several manufacturing plant located world-wide, generally in locations convenient to the company’s most significant customers.

The present case considers one of HPI’s products, a one gallon metal can container used for paint and other chemical products.  The product is produced in two U.S. locations,  Los Angeles, CA, and Youngstown, OH.  These plants produce several million of these cans each year.  
	
The competitive environment for HPI is challenging.   Competitors in all parts of the world challenge HPI on cost, which is the primary order-winning factor in the business.  All HPI customers expect very high quality and prompt service, so competition on price and reliability in meeting delivery dates are critical to its competitive success. 

Operating Data and Strategy
HPI has focused its production of the one gallon metal cans in the two plants, in Los Angeles and Youngstown, Ohio.    The summary information in Exhibit 1 shows the plant capacity, normal production, price and cost information.   Currently, management believes that production costs are driven by volume;  management’s goal is to meet competitive cost pressures by increasing volume and improving efficiency to bring costs down.   For this reason, product costs are based on volume, as illustrated in Exhibit 1.   The unit cost for the Los Angeles plant is $1.10, while the unit cost in the Youngstown plant is $1.00.  The cost difference reflects the higher facilities cost at the Los Angeles plant, which is the newer of the two plants.  The Los Angeles plant has similar equipment and manufacturing flow design to that of the Youngstown plant, but a key difference is that the Los Angeles plant was designed to be more efficient for smaller job (batch) sizes;  the equipment and plant lay-out are consistent with greater speed in processing smaller jobs.  The decision to design the Los Angeles plant in this way reflected the smaller orders that were generally received by the Los Angeles plant.   See Exhibit 2 for a sample of the some of the jobs at the two plants;  the exhibit shows a representative sample of 28 jobs for  Los Angles and 41 jobs at the Youngstown plant, showing the quantity in each job (job size) and the estimated minutes per 1,000 units for that job.   The number of minutes per 1,000 units is a commonly-used measure of job performance at HPI and is called “runtime.”
Product Costs
HPI includes manufacturing costs into three main categories.  First, there is materials cost that includes the metal and other materials necessary in the production of the cans.  These materials are considered direct materials and are $0.40 per unit at each of HFI’s  plants.  The second  category is operating costs which include labor, supervision, some materials used in machine maintenance and repair, materials receiving and stocking, and related costs.  Labor costs include runtime labor, setup labor and downtime labor.  Operations costs are considered indirect costs and the costing method used is to apply these costs to product based on units of output, as noted above.   The two plants have the same per unit operating cost of $0.50.
 The third category, facilities costs, includes equipment and the plant facility.   Because Los Angeles is the newer plant, these costs are higher for Los Angeles, at $0.20 per unit relative to the Youngstown plant, where the facilities cost is $0.10 per unit. 

Required:

1. Using the company’s current costing system, calculate the manufacturing cost and operating margin (price less manufacturing cost) for each of the jobs in Exhibit 2, for both the Los Angeles and Youngstown plants.
2. Assume that 20% of operating costs are due to setup costs and that the remainder are runtime costs.   HFI is considering an activity-based approach which would apply setup costs to each job; each job would be applied the same amount of setup cost.  Calculate the manufacturing cost and operating margin for each of the jobs in Exhibit 2, for both the Los Angeles and Youngstown plants. 
3. Assume as above that 20% of operating costs are due to setup costs and that the remainder are runtime costs.   Now, assume that HFI is considering an activity-based approach which would recognize that each setup requires time and material that is partly proportional to the size of the prior job.  That is,   the part of setup that involves clean-up and preparation of the machine for a new job is longer after a relatively long job than it is for setups that follow a relatively short job.   HFI now plans to apply setup costs so that one-half of the setup costs would be applied equally to each job and the remainder of setup costs would be applied based on the number of units in the job.   Calculate the manufacturing cost and operating margin for each of the jobs in Exhibit 2, for both the Los Angeles and Youngstown plants. 
4. Interpret briefly your findings in parts 1,2 and 3 above. Do you support the setup cost application approach in (3) above?  Why or why not?   What approach do you think would be preferable?
5. Using analysis based on charts, correlation or regression analysis or other means,  study (a) the relationship between runtime and job size at both plants, and (b) examine how this relationship differs between the two plants.    What are the implications of these relationships, and how they differ between plants, on (a) product costing, and (b) manufacturing strategy?


 


Exhibit 1:   Current Operating Data for HPI
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Exhibit 2A:   Sample Job Data for the Los Angeles Plant
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Exhibit 2B:   Sample Data for the Youngstown Plant

[image: ]














Readings

5-1: Activity-Based Costing and Predatory Pricing: The Case of the Petroleum Retail Industry


Abc Analysis Helped Settle A Lawsuit Against A Gasoline Retailer, Proving The Company Had Not Committed Predatory Pricing. 

By Thomas L. Bar Ton And John B. Macarthur

EXECUTIVE SUMMARY: The assignment of indirect costs in a traditional costing system can lead to product-cost subsidization. This is where excessive costs are charged to high-volume products and insufficient costs are charged to low-volume products. The result can lead to increased consumer demand for the undercosted—and underpriced—products and reduced customer demand for the overcosted—and thus overpriced—high-volume product. One way to deal with this problem is to employ activity-based costing (ABC). Product-cost subsidization also may have legal consequences, which ABC can help address. Undercosted products can lead to the appearance of predatory pricing where it actually does not exist. This article focuses on a lawsuit brought against a major chain of retail motor fuel (gasoline) service centers for allegedly selling regular-grade gasoline below cost, as defined by state statutes. The defendant employed ABC analysis to support its position that it was not selling its regular gasoline below cost. After the ABC analysis was presented, the case was settled, and the judge lifted the initial injunction. 
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Activity-based costing (ABC) was originally developed by companies to deal with the problem of product-cost subsidization in traditional costing systems.1 This is where the assignment of indirect costs leads to excessive costs being charged to high-volume products and insufficient costs being charged to low-volume products. The result can lead to increased consumer demand for the undercosted—and underpriced—products and reduced customer demand for the overcosted—and thus overpriced—high-volume product.2 Subsequently, ABC has been found useful for several other purposes, such as costing nonvalue-added activities, long-term pricing, and capacity management.3 
	When prices are based on cost, product-cost subsidization can lead to increased demand for undercosted and underpriced low-volume products, which are probably being sold at unprofitable prices. Conversely, companies experience reduced customer demand for overcosted, overpriced high-volume products and services. These are unwanted economic consequences from product-cost subsidization that ABC seeks to correct by assigning indirect costs to products and services using appropriate unit-level and nonunit-level activity drivers that reflect resource consumption by the cost objects. ABC can also help address any legal consequences of the product-cost subsidization problem. 

LEGAL CONSEQUENCES FROM PRODUCT-
COST SUBSIDIZATION 
State and federal laws have been enacted against predatory pricing, which is the selling of products below cost as a deliberate action to drive out the competition.4 Alternatively, products may appear to be priced below cost because of the use of unrealistic, unit-based traditional costing systems, which results in the appearance of predatory pricing where it does not exist. This occurred in a case brought under the “Motor Fuel Marketing Practices Act” of Florida. 

COST ASSIGNMENT USING ABC IN A 
RETAIL GASOLINE SERVICE CENTER 
The lawsuit was brought against a major chain of retail motor fuel (gasoline) service centers, alleging that the chain was selling regular-grade gasoline below cost, as defined under state statutes. The plaintiff’s expert used a unit-based approach to assign the gasoline service center’s average monthly costs (as defined by statute) to the three grades of gasoline: regular (87 octane), plus (89 octane), and premium (93 octane). When these monthly costs were added to the purchase costs of the gasoline, this approach supported the allegation of predatory pricing. See Table 1A for the results. 
	On the other hand, the defendant’s original expert used a simple average-cost approach to assign the average monthly gasoline service center costs equally to the three grades of gasoline (see Table 1B), which supported the defendant’s position that regular gasoline was not being sold below cost. The judge in the case made a preliminary ruling that rejected the defendant’s analysis and accepted the plaintiff’s. The judge then issued an injunction prohibiting the defendant from selling regular gasoline below cost as determined in the plaintiff’s analysis. 
	The defendant engaged an accounting professor as an expert witness to review the cost-assignment process and make his own recommendation as to the most reasonable determination of cost in applying state statutes. The expert witness used ABC as a third approach to cost assignment (see Table 1C), which involved performing activity analysis and selecting activity drivers.

ACTIVITY ANALYSIS 
The purchase, storage, dispensing, and sale of gasoline at the retail level can be divided into activities grouped according to their cost hierarchy level: 
   	Unit-level activities are undertaken for each gallon of gasoline sold (such as electricity to power pumps when dispensing gasoline); 
   	Batch-level activities are the same for each gasoline transaction irrespective of the volume of gasoline purchased (for example, transactions to process customer payments for gasoline by cash, check, or debit/credit card); 
   	Product-level activities are conducted for specific gasoline products such as regular, plus, and premium gasoline and motor oil (for instance, gasoline tanks that are dedicated to specific gasoline grades); (	Customer-level activities are 
	conducted for specific gasoline customers (such as using billboard advertisements to promote the benefits of premium gasoline); and 
	(	Organizational-supporting activities are for the 
	gasoline dispensing organization as a whole and cannot be causally identified with units, batches, or individual products (including payroll and many other centralized activities). 
	Activities at the same hierarchy level that share a common activity driver could further be grouped into homogeneous activity cost pools. 
	The defendant’s retail stores consisted of two main activities: the sale of gasoline and the sale of convenience store merchandise, such as bread and milk. With limited data, the expert witness developed a straightforward ABC model that identified three distinct overhead activities involved in selling gasoline in a retail outlet. First, it is necessary to have at least one attendant to receive payments for the gasoline sales transactions. Second, it is necessary to have a facility to house the gasoline attendant(s). This does not require a space the size of a convenience store, so the expert assumed that a small kiosk would be used if there were no store. Third, it is necessary to have gasoline storage and dispensing assets.
Activity Cost Pool 1: Gasoline Sales Attendants (Labor). 
Attendants are needed to receive payments from customers who do not pay electronically at the gasoline pump. Attendants also can deal with malfunctioning gasoline pumps, security issues, and other problems as they arise. This is a batch-level activity because payment transactions occur only once for each purchase of gasoline, regardless of the volume of gasoline purchased.
	Each service center has a convenience store with attendants who handle payments from the customers for gasoline and for any purchase of food, drink, and other products sold in the store. For the purpose of the case, it was necessary to estimate the labor cost including fringe benefits) of attendants, assuming that gasoline was the only product sold. It was decided that only one attendant would be required for the gasoline sales activity in the absence of a convenience store. Multiple regression analysis results confirmed that convenience store sales, not gasoline sales, were the major cost driver of labor cost above the base salary and benefits of one sales attendant. 
Activity Cost Pool 2: Kiosk Facility and Activity Cost Pool 3: Gasoline-Dispensing Facility. Under state statutes, it was necessary to determine a “reasonable rental value” for the retail gasoline facility.5 In the absence of a separate convenience store, it would be the rental value of the kiosk. It can be argued that this is a batch-level activity, following labor, as it facilitates the payment transactions that occur once per gasoline purchase. 
	Also, it was necessary to determine a “reasonable rental value” for the gasoline-dispensing facility, which, in general, can be classified as a product-level activity.6 This activity cost pool includes assets that are specific to a particular gasoline grade and common gasoline dispensing assets. In a more comprehensive activity analysis, this cost pool could be divided into two or more activity cost pools that would be more homogeneous in nature. 
	In determining a reasonable rental value, lease information was obtained for the assumed rental of a kiosk and gasoline-dispensing assets in comparable gasoline retail outlets in the surrounding geographical market area.7 The actual cost of insurance and average cost of repairs and maintenance, utilities, and real/property taxes was added to the reasonable rental value.8 The total cost was divided between the kiosk facility and gasoline-dispensing facility in proportion to the estimated kiosk and actual gasoline-delivery assets 


Table 1: Comparative Cost Assignment Bases in a Gasoline Service Center1
		 
FACILITY-WIDE COST 	TOTAL 	ACTIVITY DRIVER   	REGULAR 	 PLUS 	PREMIUM 
A. Unit-Based Approach:
Average Monthly Cost 	$26,300 	Gas Sold2 	$16,674 	$5,129 	$4,497 
Cost Per Gallon Sold 			$ 0.058 	$0.058 	$0.058 

B. Simple Average Approach: 
Average Monthly Cost 	$26,300 	1/3 each 	$8,766 	$8,767 	$8,767 
Cost Per Gallon Sold 			$0.030 	$0.099 	$0.113 

C. ABC Approach: 
Pool 1-Labor 	$ 9,300 	Gas Sold2 	$ 5,896 	$1,814 	$1,590 
Pool 2-Kiosk 	2,737 	Gas Sold2 	1,735 	534 	468 
Pool 3-Gas Dispensing 	   14,263 	1/3 each 	    4,754 	  4,754 	  4,755 
Total Cost	 $26,300	 	$12,385 	$7,102 	$6,813 
Cost Per Gallon Sold 			$ 0.043 	$0.080 	$0.088 

1 The original information has been disguised. 
2 Gasoline Sold Proxy Transactional Cost Assignment Base Calculations: 
		TOTAL 	REGULAR 	PLUS 	PREMIUM 
Average gallons of gas sold per month 		454,000 	288,000 	88,500 	77,500 
		(100.0%) 	(63.4%) 	(19.5%) 	(17.1%)

Table 2: Estimated Cost of Kiosk and Gasoline Dispensing1

Description 	Percent 
Cost of Gasoline-Dispensing Facilities2 		$422,000 	83.9% 
Cost of the Convenience Store Building2 	$506,250 
Kiosk Cost Estimate versus Existing Convenience Store 	16% 
Imputed Kiosk Cost3 		      81,000 	  16.1% 
Total Imputed Cost of Facility without Convenience Store (Excluding Land) 		$503,000 	100.0% 
Rental4 and Other Costs5 Assigned to Gasoline Sales 		$17,000 
Rental and Other Costs Assigned to Activity Cost Pool 2, Kiosk 		2,737 	16.1% 
Rental and Other Costs Assigned to Activity Cost Pool 3, Gasoline Dispensing 		  14,263 	  83.9% 
		$17,000 	100.0% 
1 The original information has been disguised.
2 Asset values were obtained from the company’s fixed-asset master listing.
3 If the location had mainly gasoline sales with no large, separate convenience store, this is the imputed cost of a “kiosk” to house an attendant to ring up gasoline sales. 
4 See endnote 7 for details of the sources of rental cost data. 
5 The actual cost of insurance and average cost of repairs and maintenance, utilities, and real/property taxes was added to the reasonable rental value of the kiosk and gasoline-dispensing facilities.

total value obtained from the company’s fixed-asset master listing (see Table 2).

ACTIVITY DRIVERS 
The volume of gasoline sold was readily available and was selected as the proxy activity driver for both the labor and kiosk activity cost pools. The average quantities of the three grades of gasoline sold over a 14- month period (October 1996-November 1997) were used to assign the activity costs. This was basically the same approach used by the plaintiff. The gasoline-dispensing activity cost pool was assigned equally to the three grades of gasoline because each grade of gasoline had exactly the same dispensing infrastructure.
Labor Activity Cost Pool. The volume of gasoline sold is a unit-level activity driver but can be justified for assigning labor activity costs to the gasoline grades as follows:   


Table 3: Gasoline-Dispensing Facilities

Facilities 	Type of Asset 
Gasoline Sign 	Common Fixed Asset 
Canopy 	Common Fixed Asset 
Cooler Vault 	Common Fixed Asset 
Gasoline Tanks 	Gasoline Grade-Specific Fixed Asset 
Pump & Tank Equipment 	Common and Gasoline Grade-Specific Fixed Assets 
Multi-Product Dispensers (MPDs) 	Common Fixed Asset 
Plumbing 	Common and Gasoline Grade-Specific Fixed Assets 
Electrical—Equipment 	Common and Gasoline Grade-Specific Fixed Assets 
Electrical—Canopy/MPDs 	Common Fixed Asset 
Lighting Fixtures 	Common Fixed Asset 
Area Lighting 	Common Fixed Asset 
Islands 	Common Fixed Asset 
Tank Excavation 	Gasoline Grade-Specific Fixed Asset 
Piping 	Common and Gasoline Grade-Specific Fixed Assets


	The principal responsibility of a kiosk attendant would be to receive payments from customers for gasoline purchases, which is a batch-level activity. The volume of gasoline sold can be used as a proxy activity driver for these payment transactions if the average volume of gasoline sold to each customer is about the same, regardless of the gasoline grade, which appeared to be true in this case. The volume of gasoline sold is a better transaction proxy cost driver than the dollar sales because receiving payment from customers is not driven by the dollar amount of the purchases. In the case of credit/debit card payments made directly at the pump, an attendant is necessary to monitor these transactions, especially if the pump malfunctions, such as not printing a receipt. In any case, it can reasonably be assumed that sales transactions of each grade of gasoline that involve an attendant directly in processing customer payments are proportionate to the total gallons sold of each grade of gasoline. 
   	The number of gasoline sales transactions will be a major factor in determining the number of kiosk attendants and the hours a gasoline station is open, which directly affect the level of salary and benefits payments. 
Kiosk Facility Activity Cost Pool. The volume of gasoline sold can be justified as an activity driver for the kiosk activity cost pool in the following ways: 
   	The entire purpose of the kiosk facility is to house the attendants who receive payments from customers for gasoline purchases. It is logical to use the same activity driver to assign both the labor and kiosk facility activity cost pools. 
   	The expected volume of gasoline sales will help determine the size of the kiosk necessary to house the number of attendants, which directly impacts the imputed rental payments. 
   	The volume of gasoline sales will determine the hours a gasoline station is open, which directly affects the level of repairs and maintenance, utilities costs, and so on. 
Gasoline-Dispensing Activity Cost Pool. The facilities used for dispensing the three grades of gasoline are either common fixed assets (like the gasoline sign) or fixed assets that are identical in size and cost for each grade of gasoline irrespective of the volume of gasoline sold (for example, the gasoline tanks). Note that the gasoline tanks are identical in size and cost even though the demand is considerably higher for regular gasoline versus the other two grades. Table 3 identifies the major gasoline-dispensing fixed assets and whether they are common and/or gasoline grade-specific fixed assets. 
	This commonality of some gasoline-dispensing fixed assets with the cost equality of other, grade-specific gasoline-dispensing fixed assets means, for example, that if two grades of gasoline were sold instead of three, the reasonable rental and other long-run variable costs of the gasoline-dispensing facility would likely be one third less than is the case when three grades are sold. For example, one less tank excavation and gasoline tank would be required. Also, one-third fewer pump and tank equipment items would be needed, assuming each pump serves one grade of gasoline only. In terms of common assets, this would likely result in one-third fewer islands, a smaller canopy, and so on. In the case of multipurpose pumps that provide each grade of gasoline, the complexity and cost should be lower for pumps that serve two versus three grades of gasoline. Therefore, an equal assignment of the gasoline dispensing activity costs among the three grades of gasoline is a reasonable activity cost-driver measure. 

ABC ANALYSIS RESULTS 
The results from this straightforward ABC analysis can be considered from both the legal and cost management points of view. 
Legal Outcome. According to the ABC analysis, the cost per gallon sold actually fell in between the amounts derived from the plaintiff’s unit-level approach and the defendant’s equal split of labor and overhead costs. In essence, the ABC approach split the difference between the costs per gallon sold obtained from the two extreme approaches. After this analysis was presented, the case was settled and the injunction lifted. 
Cost Management Outcome. From a cost management perspective, the ABC model obtained a result that helped to correct the problem of product-cost subsidization of low-volume products by high-volume products, which often occurs when a pure unit-level cost assignment base is used. In this case, the low-volume products (plus and premium gasoline) were undercosted by the volume-based approach, whereas the high-volume product (regular gasoline) was overcosted. Thus the regular gasoline appeared to be more costly and priced under cost because of the use of the inappropriate unit based cost assignment method. 

FURTHER REFINEMENT 
Clearly, an ABC approach improves costing in a gasoline dispensing retail facility, but this model could be further refined. The use of practical capacity rather than expected or budgeted capacity may avoid charging the grades of gasoline for the costs of unused capacity.9 A likely refinement would be the identification and measurement of nonunit-based activity drivers for the labor and kiosk facility costs. It is important to realize that more driver refinement away from unit-based activity drivers would only continue to strengthen the defendant’s case by further lowering the cost of regular gasoline per gallon. Also, greater costing refinement usually entails greater information processing costs. It is important to ensure that the costs of ABC models are justified by the benefits obtained.

1 See “John Deere Component Works (A),” Harvard Business School Case Series 9-187-107 (Rev. November 1987). 
2For a numerical example of overcosting and undercosting products, see John B. MacArthur, “Activity-Based Costing and Activity-Based Management: An Introduction,” in Guide to Cost Management, Barry J. Brinker, editor, John Wiley & Sons, New York, N.Y., 2000, pp. 397-410. 
3 For discussion on ABC and capacity management, see Robin Cooper and Robert S. Kaplan, “Activity-Based Systems: Measuring the Costs of Resource Usage,” Accounting Horizons, September 1992, pp. 1-13. 
4 For example, in Florida, the “Motor Fuel Marketing Practices Act” (526.302) states that: “Predatory practices and, under certain conditions, discriminatory practices, are unfair trade practices and restraints which adversely affect motor fuel competition.” This legislation, in section 526.304, stipulates that: “(1)(a) It is unlawful for any refiner engaged in commerce in this state to sell any grade or quality of motor fuel at a retail outlet below refiner cost, where the effect is to injure competition” and “(b) It is unlawful for any nonrefiner engaged in commerce in this state to sell any grade or quality of motor fuel at a retail outlet below nonrefiner cost, where the effect is to injure competition.” 
5 In Florida, the “Motor Fuel Marketing Practices Act” (526.303) states: “(9) ‘Reasonable rental value’ means the bona fide amount of rent which would reasonably be paid in an arm’s length transaction for the use of the specific individual retail outlet, including land and improvements, utilized for the sale of motor fuel. The value of the land and improvements shall include the costs of equipment; signage; utilities, property taxes, 
and insurance, if paid by the owner; and environmental compliance, such as testing, detection, and containment systems; but does not include the costs of environmental cleanup and remediation. In determining the reasonable rental value of the specific retail outlet, the rental amount of comparable retail outlets in the relevant geographic market shall be considered. When motor fuel is sold at the retail level along with other products, the reasonable rental value attributable to the sale of motor fuel at the retail outlet shall be allocated by the percentage of gross sales attributable to motor fuel sales.” 
6 Ibid. 
7 Comparable lease information was obtained from an outside appraisal service. This allowed the conversion of asset value into a reasonable rental value. 
8 The current actual cost of insurance was obtained from the defendant company, and the average cost of repairs and maintenance, utilities, and real/property taxes was calculated from monthly company data. 
9 See Cooper and Kaplan, September 1992. 



5-2: Activity-Based Benchmarking and Process Management—Managing the Case of Cardiac Surgery


These techniques focus on in-depth identification of best processes and practices through a study of resource consumption. From them, hospitals can get a more accurate picture of how practices are linked to cost. 

By Bea Chiang, Ph.D., CPA


The increasingly competitive nature of the healthcare market and the managed care system have put tremendous pressure on hospitals to control costs, manage service processes, improve quality of care, and market services competitively. Healthcare providers are now expected to manage economic resources prudently and need to be on top of their costs to ensure that revenues are sufficient for them to survive. Benchmarking is a strategic approach used widely in the manufacturing sector to monitor costs. It is a continuous process of measuring products, services, and activities against the best levels of performance.1 This approach can also benefit healthcare organizations where the close monitoring of resources is critical to ensure the organization’s effectiveness. 

COSTING PROCESSES AND ACTIVITY-BASED BENCHMARKING 
Healthcare organizations are increasingly sharing cost data on a per patient and per case basis for benchmarking the performance of individual units. There are several external industry benchmarks that a hospital can use to compare its operation to other healthcare providers. Examples include total margin, occupancy, cost per certain medical procedure, total cost per case, and cost per inpatient day. Some of these external benchmarks, however, confound direct cost comparisons, as costs may be aggregated in different ways by different hospitals. For instance, the selection of direct cost centers and the methods chosen to spread the indirect costs to other departments are hospital environment specific and affect the cost accumulation process for services delivered. 
	Generally, the hospital’s costing system begins with the division of each general ledger account into cost types: variable direct cost, fixed direct cost, and fixed indirect cost. At the cost center or department level, each indirect cost center is assigned an allocation base (such as total cost, square feet, or gross revenue) to be used to spread the indirect costs to the direct cost centers. The departmental direct costs and allocated indirect costs become departmental total costs. The direct cost center or department is defined as a primary product/service unit. An example of a primary product/ service is a prescription, an injection, or a bed bath. 
	The next step is to calculate the standard unit cost of the primary product/service. This is done by first allocating the departmental total cost based on the relative value units (RVUs) multiplied by the budgeted volumes of each individual product/service to obtain the budgeted total cost of each basic product/service.2 
	Finally, the standard unit cost is calculated by dividing the total cost of the individual product/service by its budgeted volume. Once standard unit costs are established for primary products/services, they can be summed up into intermediate products, such as a surgical procedure. These, in turn, can be rolled up into final product/service, such as inpatient days or admissions. The hospital costing process is presented in Figure 1. 
	From the hospital’s costing procedure, the unit cost of a product actually includes allocated indirect costs that are beyond the control of physicians and other medical personnel. Indirect cost is the cost that does not relate directly to the provision of medical services to patients. Examples include the salary of the administrative staff, the cost of the laundry department, cafeteria, and so forth. For pricing purposes, the accounting system needs to allocate these indirect costs to direct cost centers to account for each unit of product/service. The physicians or medical personnel, however, do not have control over the method or the amount of the indirect cost to be allocated to the department. Total unit cost, which includes both direct and indirect costs, does not reflect the efficiency of activities performed in the medical processes. Therefore, instead of total cost, activity-related measurements such as equipment setup time or surgery time tie in more to the resources consumption in the process and are more appropriate for benchmarking. 

IMPROVING CARDIAC CARE PROCESSES BY 
ACTIVITY-BASED BENCHMARKING 
In an economic sense, macro-level costs (like cost per certain diagnosis) are driven by numerous and complex micro-level decisions, such as procedures taken or equipment used by physicians and specialties. Macro cost control can be achieved only through reference to micro- 

level analysis.3 Therefore, the benchmarking process should also use internal procedures data. This type of data is more activity specific and task related. It facilitates direct benchmark comparisons among physicians or staff so that these groups can see clearly how their practices need to be improved. The internal procedure level of performance may be identified in an organization through internal benchmarking. The internal benchmarks help the hospital ask why its costs differ from other hospitals, why costs differ among patients with the same diagnosis within the same hospital, and identify which practices can be transferred from less cost-effective to more cost-effective methods. 
	Studies have found that physicians do respond to benchmarking.4 They also are more likely to be persuaded to change their practices if they see how they can use such data to improve their processes.5 Activity-based benchmarking for medical-care processes involves three steps: (1) analyzing process flow and identifying major activities, (2) choosing the appropriate measurement of resource consumption for benchmarking, and (3) identifying the best process and practice as benchmarks. 

ANALYZING PROCESS FLOW AND IDENTIFYING MAJOR ACTIVITIES 
The first step in the benchmarking process is to perform an analysis of the activity across all operations and processes required to move the patient from admission to discharge. The case of a cardiac patient can be used to illustrate the benchmarking process. The patient is admitted on the scheduled date for an open-heart surgery. After going through the administration process, the patient will undergo many tests. Immediately before surgery, the patient will be given specific preoperative medications and will then be “prepped” for surgery. An intravenous (IV) line will be administered. The patient will then be given a sleep-inducing medication through the IV and anesthetic gas to breathe (general anesthesia). After the patient is asleep, the cardiac surgery procedure begins. 
	There are a variety of different types of open-heart surgeries, depending upon the condition being treated and the overall health of the patient. The surgery itself takes an average of five hours. After surgery, the patient is moved to a hospital bed in the cardiac surgical intensive care unit. The patient is carefully monitored in the cardiac intensive care unit for 12-24 hours and then on the general floor (step-down units). Throughout the process, from admission to discharge, major activities include general administration and patient education, lab procedure/test, medical equipment and supplies administration, setup, operation, nursing, and general services. The summary presented in Figure 2 details the process flow and activities engaged in providing the services. Costs incurred at each stage depend upon types of personnel, equipment, and supplies involved in the process. They are listed as cost inputs. 

CHOOSING THE APPROPRIATE 
MEASUREMENT FOR BENCHMARKING 
For different costs, there are different activity characteristics that drive the costs. For example, nursing costs are different when comparing the operating room to the cardiac intensive care unit because different types and numbers of nurses engage in different activities. To better capture cost incurrence in the case of a cardiac surgery patient, an activity-related measurement must be selected to measure the resource consumption. 

Pre-Surgery 
	At the admission stage, the number of patients per registration staff or number of documents generated per staff hour can be used to measure the efficiency of the registration process. During the preparation for surgery (ambulatory care unit), medical staff explain the operation process to the patient, perform additional tests, and prepare the patient for surgery. At this stage, the preparation time, patient education time, number of tests performed by type, and the amount of medical supplies used can be drawn on to measure the performance. 

Operating Room 
	The number of specialists and medical staff assigned to the operating room are defined by the hospital’s surgery policy and remain consistent from patient to patient. Resource consumption among physicians and other medical personnel varies, however, in three significant ways: surgery time, operating room setup time, and medical supplies usage. 
	Surgery time is a critical indicator of cost. It relates to costs associated with the time for the operation, anesthesia, perfusion service, and nursing staff. Setup time is the time required to prepare equipment, tools, and medical supplies for the surgery. It is considered a major indicator of efficiency.6 Reducing setup time shortens the lead-time of service delivery and helps to keep it at a reasonable level. Medical supplies and equipment represent a significant part of hospital expenditures and are one of the major factors that drive healthcare costs.7 Finding the best practices in using the facilities and supplies will help healthcare providers manage their costs. Benchmarks can be established to measure the performance of an operating room in terms of operation time, setup time, and medical supplies usage. 



Post-Surgery 
	After the surgery, most of the resources and time are spent on monitoring surgery results, providing patient education, performing additional tests, taking vital signs, 
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assessing post-surgery outcome, and providing general and dietary services. Major cost inputs in this stage include nursing staff, cardiologist, lab technician, general service staff, and medical supplies. Benchmarks such as results-assessment time, nursing care time by nurse type, medical supply usage, and patient education hours can be established to measure the performance. 

NURSING-CARE SERVICES 
Nursing services count as a significant part of activities in every stage of the process. The essence of the problem with nursing services is that the costs usually are averaged into room and board in most hospitals. As a result, all patients in a given unit of the hospital will receive the same daily charge for nursing-care services. It is presumed that all patients consume exactly the same amount of nursing resources. The fact that different patients have different nursing needs does not enter into consideration. For the purpose of improving the process through benchmarking, this approach provides very poor information. The most accurate method would be to measure the time each nurse spent with each patient. This, however, is an impractical, costly, and time-consuming way to account for the cost. One alternative, suggested by B. Dieter and J. Moorhead, is assigning each nursing procedure a predetermined relative value unit (RVU) based on the time taken to perform that task.8 Initially, the relative value might be determined according to prior experience or by polling full-time staff nurses on the amount of time it takes them to complete each procedure. Thus, instead of counting nursing time spent 
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on each activity with each patient, nursing care will be benchmarked based on RVU for procedures or tasks performed.
	Figure 3 summarizes a set of benchmarks established to measure the performance of major activities in the care process. Benchmarks can be established at a detailed activity level as well as at the case level. 

IDENTIFYING BEST PROCESS AND BEST 
PRACTICE AS BENCHMARKS 
Table 1 shows an internal benchmarking report of a hospital. The hospital combined clinical records, nursing logs, and surgery logs with the financial accounting records to benchmark performance. The data were sorted by Diagnosis Related Group (DRG), primary procedure code, and severity level.9 Benchmarks are the cases that have the lowest-quantity usage in terms of surgery time, setup time, nursing-care time, lab tests/procedures time, and consumption of medical equipment and supplies. The benchmarks were determined by data collected from 259 patients admitted to the hospital for heart surgery in 1998 and 1999. The benchmarking report compares individual information to the overall average of the 259 cases and to the best practice. The first part of the report presents the comparative benchmarking data of two cardiac surgeries in the operating room (cardiac primary procedure code 36.12), performed by physician #11111, one at severity level 2 and the other at level 3 (Note: The report is shown as a subset of the results, so it does not include all benchmarking items). 
	The report shows that the surgery time taken by physician #11111 for a principal procedure code 36.11 at severity level 2 was 300 minutes, compared to an average time of 281 minutes and 225 minutes for the best practice. The same comparisons are made for anesthesia and perfusion service. The benchmarking also shows medical equipment and supply usage. It reveals that some equipment items were required for the surgery, such as a blood warmer set (individual, average, and best practice all show one unit). Some items, such as clip applier, however, could be used in a more cost effective way: Nine units of clip appliers were actually used, compared to an average of 3.52 units in all cases and two units for the best practice. Some items, such as transducers, were used on average in 104 cases out of 260 (an average of 0.4 usage) but were not used at all by the best practice. This raises the question of whether or not this procedure can be performed without the use of transducers. 
	The report provides a general internal profile of practices in the operating room. Physicians could review such a report to determine exactly how their consumption of supplies compares to the average consumption level in all cases and to the consumption level of the best performer. The report also is useful to physicians and other clinical personnel because it highlights the usage differences in a principal cardiac procedure and shows what supplies were not used in the best practices. 
	The second part of the benchmarking report shows pre- and post-surgery data. In the interest of providing a simple illustration, the report only shows a subset of benchmarking data. For nursing care, different types of nurses and nursing assistants, such as registered nurses, licensed nurses, unlicensed assistants, and apprentice nurses, are employed to provide services. Each of them has a different hour rate and skill set. Some tasks require a specific type of nurse for a specific task; for example, the operating room requires cardiac registered nurses for assistance. In the step-down unit, only registered nurses can perform certain tasks, such as an IV or any injection. Others, such as a bed bath, however, can be performed by licensed nurses. The benchmark report shows the time (measured by RVU) spent on each type of nursing activity. Detailed nursing activities can be reported by nurse type. For example, vital signs took 40 RVUs of a registered nurse’s time, 25 RVUs of a licensed nurse’s time, and 18 RVUs of an unlicensed assistant’s time. In the best practice, 32 RVUs of a registered nurse’s time, 32 RVUs of a licensed nurse’s time, and 17 RVUs of an unlicensed assistant’s time were devoted to taking vital signs. In this instance, the best practice utilizes more licensed nurses instead of registered nurses to take vital signs. Having licensed nurses take vital signs instead of registered nurses, therefore, can lower costs. The use of unlicensed assistants is about the same because of restrictions on the use of unlicensed assistants for quality considerations. These benchmarking data help the hospital monitor nursing services to ensure the quality of nursing care. In addition, the nursing department manager is able to assign the lowest-cost combination of nursing staff to provide the required services at the desired level of quality care. 
	The lab tests are also measured and benchmarked by RVU. The performance of the cardiac catheterization lab and respiratory therapy are benchmarked by setup time, procedure time, and medical supplies usage. Section three of the report presents the benchmarking data at case level. This information facilitates comparisons of cardiac surgery cases at a broader level. If the case and benchmarks show significant differences (for example, total RVUs of lab tests are 1,418 compared to 899 of the best practice), the case can be traced down to the activity level in order to explore the factors responsible for the high cost. 

FOCUSING ON PROCESS IMPROVEMENT 
Activity-based benchmarking focuses on in-depth identification of best processes and practices. The best practices can be found through the use of internal benchmarking. One of the benefits is that we can 
obtain specific and detailed information with which to facilitate process improvement. Hospitals can use benchmarking data to identify critical success factors and appropriate measures in the service process. Benchmarking also enables us to use both clinical and accounting information more effectively. When applied along with external benchmarking measures, internal procedure benchmarking helps the organization to determine major areas for improvement. 
	Information provided by the internal activity benchmarking process benefits hospitals by highlighting the resource consumption of particular procedures in the process flow so that physicians and staff have a more accurate picture of how practices are linked to cost. More important, activity benchmarking provides specific direction for the continual improvement of the care process and provides an explicit means of communication among various departments.

1	Charles T. Horngren, George Foster, and Srikant M. Datar, Cost Accounting: A Managerial Emphasis, Prentice Hall, 2000, pp. 236. 
2 The relative value unit (RVU) is a measure of resource consumption in the healthcare organization. It is defined as the amount of time to complete one unit or the amount of supplies for one unit. 
3	Ron Eden and Colin Lay, “Benchmarking on costs in healthcare,” Management Accounting, March 1998, pp. 28-31. 
4	J. Evans, III, Y. Hwang, and N. Nagarajan, “Physicians’ response to length-of-stay profiling,” Medical Care, Vol. 33, No. 11, 1995, p. 1106.5 Girard Senn, “Clinical buy-in is key to benchmarking success,” Healthcare Financial Management, Vol. 52, No. 5, May 1998, p. 46. 
6  Horngren, Foster, et al., p. 726. 
7	Material Management in Healthcare, April 2000, Vol. 9, No. 4, pp. 6-9. 
8	B. Dieter, “Determining the Cost of Emergency Department Services,” Hospital Cost Accounting Advisor, Vol. 2, No. 1, February 1987, pp.1, 5-7; J. Moorhead, “Costing Accounting for Emergency Services,” Hospital Cost Management and Accounting, Vol. 1, No. 2, May 1999, pp. 1-7. 
9 	DRG is a system used for classification of inpatient hospital services based on principal diagnosis, secondary diagnosis, surgical procedures, age, sex, and presence of complications. This system of classification is used as a financing mechanism to reimburse hospitals and selected other providers for services rendered. 



5-3:  Using Activity Based Costing To Assess Channel/Customer Profitability

Better understanding of your customers’ profitability picture is imperative for survival in today’s competitive environment. Here the CFO of an employment services company used ABC to analyze the company’s profitability picture at the customer-channel and individual customer-level.


By Dewayne L.Searcy, Ph.D., Cma, Cpa

 “With better information and accounting systems, firms are beginning to disaggregate revenues and costs to customer or account level. This analysis often reveals previously hidden subsidies across customers, products, and markets.”1

Most firms are well aware of the 80/20 rule in which a small fraction of customers accounts for a large share of revenues and most of a firm’s profits. As the above quote states, that small fraction of profitable customers subsidizes the firm’s other unprofitable or, at best, breakeven customers. Instead of accepting the 80/20 rule, firms should strive to identify those subsidized customers and work with them in either altering the servicing of those customers (including pricing) to a more equitable arrangement or outsourcing the servicing of those customers altogether. Temp Employment Company, Inc. (TEC), a firm in the employment services industry, used Activity-Based Costing (ABC) in assessing the profitability picture in order to better understand which customers were profitable and which were subsidized. This article describes the journey of TEC’s chief financial officer through the ABC implementation and subsequent analysis. (Note: The name of the actual company has been changed and the financial data altered to protect the company’s confidentiality.)

ABC AND THE FIRM

TEC is a multi-office employment services firm offering temporary employment and permanent placements. The temporary employment division represents over 70% of TEC’s business and is the focus of this article. Before covering how TEC used ABC information to assess its profitability picture, TEC’s ABC implementation will be briefly discussed. Table 1 summarizes the four-step process TEC completed in transforming its cost management system.

Step 1. Develop the activity dictionary.
In the first step, TEC was divided into activities. It would have been possible to divide TEC into several activities, but it was important to develop a simple, yet meaningful, system. Three activities were defined as relevant to the operations of the firm: 1) filling work orders, 2) hiring temporary employees, and 3) processing payroll/billing. The filling work orders activity begins once an order is received from a customer and ends when the customer is provided with the name(s) of the temporary employee(s) assigned to work for them. The hiring temporary employees activity involves the process of hiring employees for temporary assignments. This activity begins when an application is completed and ends once the employee is debriefed on company polices and entered in the system. The last activity, processing payroll/billing, involves the weekly payroll and customer billing process.

Step 2. Determine how much the organization is spending on each of its activities.
Once the activities were identified, the CFO assigned the direct costs associated with each one. Any resource that could not be directly traced to an activity was initially assigned to a general overhead account. Once the directly traceable resources were assigned to each activity, the general overhead was allocated. Table 2 summarizes the results of assigning the costs to the three activities of TEC. The general overhead was allocated to each activity on the basis of the directly traceable costs of each activity to total directly traceable costs.

Step 3. Identify the organization’s products, services, and customers.
As mentioned earlier, TEC offers two services, temporary employment and permanent placements. Within each service offering, TEC’s customers are separated between two channels, industrial and clerical, depending upon the job classification of the position they are seeking to fill. Industrial customers hire temporary employees to fill touch-labor positions (such as assembly, machine operator). On the other hand, clerical customers seek to hire office positions (such as receptionist or secretarial).

Step 4. Select activity cost drivers that link activity costs to the organization’s products, services, and customers. 
The goal of identifying a cost driver for an activity is to determine the source that causes the consumption of that activity—what drives the activity. The cost driver identified must be quantifiable and reasonably accessible. The three activities and the related cost drivers are discussed next.

FILLING WORK ORDERS

The first activity identified was “filling work orders.” As stated earlier, customer service coordinators begin to fill work orders once a customer calls in a request for a temporary employee. If a customer does not call in an order, there is no work order to fill. It makes sense then that the cost driver for the “filling work orders” activity is the number of temporaries ordered by customers. This is used as the cost driver instead of the number of orders generated because an individual order can be for more than one temporary employee. The more temporaries on an order, the more servicing of the account is required. Thus, the number of temporaries ordered is a better indicator of resources consumed by the activity than the number of orders.

HIRING TEMPORARY EMPLOYEES

The company cannot hire temporaries unless someone comes in seeking employment. The cost driver used for “hiring temporary employees” is the number of applicants seeking employment. Each person seeking employment at TEC requires significant resources and time before he/she is eligible for a job assignment.
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PROCESSING PAYROLL/BILLING

Processing a paycheck for each employee and generating an invoice for each customer is performed weekly and is based on the number of hours worked. Because each hour worked requires this activity, the number of hours worked during the period in question appears to be the best cost driver for the “processing payroll/ billing” activity.

Step 5. Calculate activity rates for each activity identified.
TEC added another step, which was to calculate the activity rate for each activity identified. The following activity rates were calculated (see Table 2):
Filling work orders $48.2390
Hiring temporary employees $26.5710
Processing payroll/billing $ 0.1655
The information collected from these five steps was used to assess TEC’s profitability at the customer level. Customer profitability analysis was conducted in three stages. The first stage assessed customer-channel profitability (industrial and clerical channels). In the second stage, the information obtained from the first stage was used to assess classes of customers within each channel. Finally, the third stage involved assessing the profitability of individual customers.

CHANNEL PROFITABILITY

Table 3 displays the profitability picture by customer channel. When the gross margins are examined, major differences between the channels become apparent. TEC’s margin in the industrial channel is significantly less than its margin in the clerical channel. The industrial customers demand lower rates for temporary employees, but the tight labor market prevents TEC from lowering wage rates.
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Also, industrial customers have significantly higher workers’ compensation rates than clerical customers, which we will discuss later. Customers in the clerical channel demand quality over price, so a higher bill-to-pay rate is permissible. In allocating activity cost between channels for the “hiring temporary employees” activity, the CFO discovered there was no easily accessible procedure for determining if an applicant applied for clerical or industrial employment. That information is documented only if the applicant is hired by TEC. For the initial analysis, the CFO decided to use the ratio of the number of temporaries ordered by channel to total temporaries ordered across both channels.
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Multiplying this ratio by the total number of applicants provided the number of applicants for each channel.
There is some logic with the formula. The number of temporaries ordered determines the types of temporaries needed; this, in turn, forces the firm to focus its energies on hiring those types of temporaries. In other words, there is a close relationship between the number of temporaries ordered and the type of individuals applying for employment at TEC. Procedures were instituted to capture the relevant information during the application process to assign “hiring temporary employees” costs more accurately to the appropriate channel in the future. As shown in Table 3, the industrial channel comprises only 16% of total company profits, while its sales are over 86% of total company sales. The channel’s net profit is only 0.3% of sales. In sharp contrast, the clerical side shows profits of 8.2% of sales. From the initial analysis of Table 3, the CFO began to see potential signs of trouble. TEC’s largest customer channel is on the verge of going into the red. The clerical channel does not have enough sales to support the entire company for any length of time. Conclusion: The industrial channel must be an income producer for the overall success of the company. The initial analysis shows overall signs of weakness, but the CFO decided to analyze the industrial channel in more detail by applying ABC to the three classes of customers in the industrial channel to identify problems better.

INDUSTRIAL CLASS PROFITABILITY

By examining the composition of the industrial channel, the CFO discovered it was possible to divide the channel into three classifications by workers’ compensation (WC) rates. As previously stated, the industrial customers are charged a much higher workers’ compensation rate than clerical customers. In addition, there is a wide range of rates charged within the industrial channel. The industrial customers are divided into three classes by workers’ compensation rates: Low WC class (WC rates under $5.00/$1,000 of wages paid), Average WC class (WC rates $5.00 to $8.99/$1,000 of wages paid), and High WC class (WC rates $9.00 and over/$1,000 of wages paid). Table 4 displays the cost allocation of the industrial channel by workers’ compensation rates.

Low WC class
The Low WC rate class is 20% of the total industrial channel, but it is responsible for over 400% of the industrial channel profits. An obvious conclusion is that the company is incurring losses elsewhere (i.e., the Low WC rate class is subsidizing other unprofitable customers). TEC budgeted an 18% gross margin for the industrial channel; the Low WC class’s gross margin is in line with the budget. From this analysis, the Low WC class appears to be contributing to the overall success and profits of the company. The goal of TEC should be to maintain the current pricing arrangements for these customers. The company also should look into targeting industries that would fall into this class to increase the sales volume and, in turn, the net profits of the company.

High WC class
As expected, the gross margin is lower in the High WC class than in the other classes due to the large increase in the WC rate. What is surprising, however, is that the wages paid to the temporary employees are over 73% of sales as compared to just over 70% for Low WC class employees. Ideally, higher rates should be charged to customers with higher variable costs, but the company is unable to do so because of the competitive nature of the industry. The low gross margin is partly attributable to one customer who accounts for nearly 70% of the total sales generated in this class. The customer, a trailer manufacturer, is a consistent user of long-term temporaries. TEC conceded a price break to the customer due to the high-volume use of temporaries. The High WC class generates a net profit even with the low gross margin. The overhead allocation is significantly less than with the other two classes because of the long-term nature of the assignments of the temporary employees in this class. Only 165 temporaries were ordered during the period of analysis. The low number of temporaries ordered (the cost driver for the “filling work orders” activity) results in the class being allocated less cost for the “filling work orders” activity.

Average WC Class
The last class in the industrial channel to examine, the Average WC class, is suffering from a net loss. The largest class in relation to total sales volume, it is also allocated over 77% of the overhead costs based on the activity analysis and is responsible for only 69% of the industrial sales. Is the Average WC class being penalized with excessive overhead allocation? No. The customers in the Average WC class consume considerable time and effort to service. The typical job assignments within this class vary from one day to several weeks. Customers order from one to more than 20 temporaries for these assignments, and customer service coordinators are continually searching for temporaries to fill these jobs. The firm’s classified advertisements heavily recruit for employees in this class, and the heavy recruitment means more individuals apply for employment. The Average WC class should be allocated a large portion of overhead. The activity analysis accomplishes that task. Examining the net profits shown in Table 4 demonstrates the classic whale-curve effect. The Low WC class generates over 400% of total profits while the Average WC class loses over 400% of total profits. This leaves the profits generated by the High WC class comprising nearly 100% of the industrial channel profits. Even at this second stage of analysis, areas that need further investigation are revealed.
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CUSTOMER PROFITABILITY

Table 5 summarizes the activity analysis of the four largest customers of TEC according to sales volume. The four customers account for almost 42% of the total sales volume of the company and over 48% of the industrial channel sales. Using activity-based costing, an analysis of these four customers was undertaken to uncover problem areas with them.

Chemical Company
TEC supplies 100% of the chemical company’s production and supervisory personnel. Initial results indicate a net profit of 9.8%, much higher than even the clerical channel net-profit percentage. One reason for this is the low overhead allocation to this customer. For example, under the “filling work orders” activity, only 86 temporaries were ordered, a relatively low number. One of the reasons for this is the long-term nature of the assignments. Another reason is the hiring practices of the company. The chemical company has one person on-site to recruit employees. Once the chemical company hires a recruit, TEC is notified about the new employee, and the application is sent to him or her. For these two reasons, the overhead consumed by the chemical company is minimal as compared to other customers. As long as the company continues the use of an on-site coordinator to recruit, it should continue to generate profits for TEC.


Trailer Manufacturer
Similar to the chemical company, the trailer manufacturer requests long-term employees. Orders for the trailer manufacturer are for normal turnover and peak periods of production. For the period under examination, only 56 temporaries were ordered, normal for the time of year. The gross margin for the customer is uncomfortably low due to the billing arrangement with the customer and the high WC rates incurred. Because the customer does not consume a large portion of the activities identified, however, it is not burdened with a high overhead allocation and is generating just over 3% net profit. As long as the trailer manufacturer maintains the low consumption of activities, TEC should be able to maintain the current profit level.

Newspaper Publisher
The newspaper company is a good example of the typical customer in the Average WC class. It manages its temporary employment needs differently from the other two customers discussed. The customer calls daily to order the number of temporaries needed that night, usually ranging from 10 to 40 individuals. Customer service coordinators are constantly searching for temporaries to fill the needs of this customer. The newspaper publisher consumes a significantly higher proportion of activities than the other two customers. One of the peculiar situations regarding this company is the standing request by a few of the temporary employees themselves to work at the newspaper publisher. As a result, the customer service coordinators only have to call the temporaries and ask what shift they want to work. Even though the company requested 928 temporaries during the time period investigated, some of those requests were filled rather easily. How was the situation handled by the activity-based costing model? Basically, the situation was ignored. The newspaper company was allocated the same rate no matter how easy or difficult it was for TEC to fill the orders. This was one of the deficiencies of the activity analysis performed by the CFO. Table 5 illustrates some startling results for the newspaper publisher, the first being the low gross margin. The culprit is the low ratio of bill-to-pay rates. TEC was required to lower its rates to retain the customer. The low bill rates along with the high overhead allocation result in a large net-loss situation. The company is allocated 27% of the “filling work orders” activity while accounting for just over 6% of the industrial channel’s revenue. A similar pattern holds true for the “hiring temporaries” activity. Some tough decisions must be addressed regarding the future of servicing the newspaper publisher.

Food Processing Company
The company uses temporary employees for its production line on a consistent basis throughout the year, with a mix of long- and short-term assignments. As displayed in Table 5, the company generated higher sales than the newspaper publisher, but it only had requests for 332 temporaries as compared to 928. The gross margin for the food processor is the highest among the customers examined, but the high gross margin does not offset the activities consumed by the customer. The bottom-line result is a net loss. As with the newspaper publisher, TEC must address the net-loss situation.
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FINAL ANALYSIS

The activity analysis conducted by the CFO generated some startling results. It reaffirmed some beliefs and destroyed others held by TEC’s management. The company held to the notion that the sales composition of the company was 60% industrial and 40% clerical. Table 3 clearly indicates the composition as 85% industrial and 15% clerical. This is one explanation for the overall weak profit. As explained earlier, the industrial customers traditionally generate lower profits. Driving the analysis to the industrial channel class provides a richer description of TEC’s profitability picture. Table 4 shows that the largest industrial class, the Average WC class, is generating significant losses. In other words, almost 70% of the company’s business is generating losses. What can be done to reverse this situation? An immediate response might be to attempt to increase the bill rates charged, but the industrial temporary employment industry is very elastic, and any attempt at increasing rates will produce an immediate decrease in demand. Another area of concern is the pay rates. TEC has been forced to increase the pay rates due to the low unemployment rate. The pool of temporary employees is small, so they demand a higher rate. Because the company cannot raise billing rates or lower pay rates, the only area available for improvement is overhead reduction. Some revealing results are encountered in Table 5. TEC’s first problem is with the newspaper publisher. The bill rates and pay rates are fixed, so can the overhead allocated to this customer be lowered? One way is to change the way the customer requests and uses temporaries. As mentioned earlier, the customer calls daily with an order for temporaries and is unconcerned whether the temporaries are new or repeats. A preferred method would have the customer call, or be called, once a week with an order for the entire week. The temporaries could be assigned on a weekly basis. Also, an analysis of the number of temporaries usually ordered would be helpful to determine if a small core of long-term assignments could be employed. This method would reduce the consumption of activities by the customer and turn it into a profitable venture for TEC. A key point: A reduction in the overhead allocated to a customer will not, in and of itself, reduce the overhead incurred by the company. Activity-based costing does not reduce costs—it only reallocates them based on the consumption of activities identified. As a result, a customer who begins to consume fewer activities without the simultaneous reduction in overhead by the company will only result in a shifting of overhead allocation to another customer, creating a possible death spiral effect. Once a customer consumes fewer activities, the company must either permanently remove the associated overhead to benefit from the reduction in costs consumed by the customer or utilize the freed capacity to generate additional revenue. Overall, the activity analysis described here has shown that activity-based costing can be used as a strategic tool. It produced useful information to provide management with direction for costing and marketing strategies. The ABC model used will allow for better informed decision making at TEC. Traditionally, TEC used gross margin analysis to set prices and develop budgets. Now it can use ABC for setting prices and developing budgets. This case study also demonstrates that ABC information can be used for more than just costing products and services: It can be used to develop a firm’s profitability picture. Developing strategic initiatives designed to transform TEC’s unprofitable customers into profitable customers is the CFO’s next challenge. In addition, the activity analysis will assist in bidding for contracts in the future. Before the ABC analysis, a bid was prepared without understanding the true cost of servicing the contract. As a result, the company was awarded contracts in the past that did not generate profits. By using ABC, the company can better understand the costs associated with servicing a contract and provide a competitive bid that, if won, will be profitably serviced. 


1 J. N. Sheth, R. S. Sisodia, and A. Sharma, “The Antecedents and Consequences of Customer-Centric Marketing,” Journal of the Academy of Marketing Science, Vol. 28, No. 1, 2000, pp. 55-66.










5-4 Cost System Redesign 
at a Medium-Sized Company

By: David E. Stout, Ph.D., and Gregory P. Bedenis, CPIM 


Many businesses today are pursuing a growth strategy. Typically, small- to medium-sized enterprises must fund growth internally, which, in turn, is a function of the company’s ability to generate positive cash flows. A domestic electronic consumer products manufacturer, referred to in this article as XYZ, was experiencing cash-flow difficulties and unprofitable growth, so it responded by implementing a simple activity-based costing (ABC) system. This cost system redesign allowed XYZ to estimate return on sales (ROS) and return on investment (ROI) results for both product lines and customers. In short, the ABC system provided the owners with strategies for pursuing profitable growth.

We will look at how ABC improved XYZ’s pricing
and product decisions and spurred business process
improvements, all of which allowed the company to
become more competitive. To help accountants and
managers who otherwise might hesitate to engage in a cost-system redesign project, we also discuss ABC
implementation issues likely faced by small- to
medium-sized manufacturers.

Background

Founded in 1999, XYZ Corporation caught the Internet wave squarely by offering domestically produced, value-based consumer electronics products directly to the end user through the company’s website. The company separates its products into six families:

· Product family A consists of purchased
accessories.
· Product family T items have textured finishes and can be purchased locally in small-lot quantities. All other finish types must be purchased in ocean container
· Product family V comprises items with a vinyl
finish.
· Product family W includes premium wood finished items.
· Product family U is uniquely designed and exclusively manufactured items.
· Product family S items represent complete assemblies, which XYZ purchases from foreign manufacturers.

Annual sales for all products amount to approximately $9 million. Currently, the company ships all orders from a single U.S. manufacturing facility. XYZ sells products directly to domestic customers, but foreign customers purchase items through an exclusive dealer network. The company has three owners and 16 employees, most of whom work at home in various parts of the country. 

Since XYZ’s founding, the company’s competitive advantage has been low overhead costs and high customer service—a combination that equates to high value in the customer’s mind. XYZ’s primary competitors include low-cost Internet direct distributors that purchase complete products from foreign manufacturers and high-end product manufacturers that distribute merchandise via specialty retail shops. Technical innovations and new product offerings principally fuel growth in the industry in which XYZ competes. 

During each of its first five years, the company experienced significant sales growth. The first three years saw 40% sales volume and revenue growth per year followed by 20% growth in each of the next two years. Sales volume and total revenues are still increasing, although cash flow is becoming a problem for the company. Shrinking dividend payouts and slowing payment cycles to suppliers suggested that the proverbial “edge of the cliff” for this company was fast approaching!

Growth in sales revenues is a desired outcome for most businesses, as it is with XYZ, but growth in sales without sufficient cash to fuel expansion may actually be counterproductive. This could occur, for example, when growth is fueled by new product offerings that do not recover their full costs. In short, cash flow and working capital, not sales revenue or sales volume, are the lifeblood of a business.2 

Continued success for XYZ was therefore being jeopardized by the lack of sufficient cash flow. Understandably, the owners wanted to know the causes of the deteriorating situation, so they put together a cross functional team consisting of the chief financial officer, plant manager,3 and director of engineering to investigate the situation. After considerable deliberations, the team identified the following problem areas:

· Poor inventory management,
· Lack of control of overhead (i.e., manufacturing support) costs, and
· Inefficient business processes (for example,
disorganized inventory information).

Problem Specification—A Deeper Look

For virtually any manufacturer, proper inventory management ensures the availability of the right items at the right time and in the right place. This, in turn, supports organizational objectives of customer service, productivity, profit, and return on investment (ROI). There are, however, both out-of-pocket and opportunity costs associated with inventory holdings. For example, inventory ties up capital, uses storage space, requires handling, deteriorates, becomes obsolete, incurs property taxes, requires insurance, and sometimes is lost or stolen. For XYZ, increased inventory holdings to accommodate anticipated sales increases were straining cash flow. Further, inventory levels increased at XYZ when the company was pursuing a growth strategy of product-line diversity. Realized sales increases, however, were not sufficient to offset the increased investment in inventory for the company, which, consequently, was robbing the company of much-needed liquid assets.

In addition, XYZ was experiencing increased spending on capacity-related (i.e., short-term fixed) costs and manufacturing support costs (e.g., supply-chain management). XYZ’s humble beginning is probably similar to that of many start-up manufacturers. Batch quantities for the company were initially small, labor content was high, and overhead was relatively low. As the company matured and sales increased, labor content decreased because of greater returns to scale, learning-curve effects, and investments in an improved infrastructure. With increases in sales volume and a changing sales mix that XYZ was experiencing, support costs were escalating. Capacity-related costs as well were increasing disproportionably to increases in sales. Indirect labor costs, capital expenditures (e.g., tooling costs), and factory overhead costs were all increasing faster than sales revenue. XYZ had always excelled at delivering and supporting a superior product. As such, cost control was never an area of focus for the company, but now it was becoming a strategic issue. In short, support costs for XYZ were escalating rapidly, overrunning profits and draining cash. 

Increased inventory holdings and excessive overhead spending combined to reduce the company’s net cash flow. Determining which inventory items to reduce and which overhead costs to focus on, however, was unclear to the owner-managers. The necessary cost-control tools and supporting business processes were not in place at XYZ to guide these decisions, so the cross-functional team ultimately decided to critically examine the company’s accounting system.

Cost-System Refinement

XYZ had been using a traditional cost system that was fairly rudimentary. In fact, the view of the owners was that the cost system was necessary only for compiling data for income-tax purposes and periodically for preparing financial reports (e.g., to support a bank loan request). As a result, the company had done no budgeting or forecasting to track and control costs. Thus, XYZ’s existing cost system could not capture the underlying economics of the company’s production function and, therefore, could not assist the company in responding to the deteriorating situation in which it found itself. The plant manager had just completed an MBA course in management accounting and was intrigued by
the prospect of introducing a rudimentary activity based costing system at XYZ. This was the primary proposal that the three-person team dealt with over an
ensuing six-month period. 

Companies use ABC systems to improve product and/or customer costing principally because such systems provide better (i.e., more accurate) estimates of the resource demands (or resource consumption) of an organization’s outputs, its customers, and its distribution channels. The plant manager at XYZ thought that useful insights for improving cash flow and profitability might be possible if the company had a better handle on the resource demands of its various product offerings and distribution choices. Such insights, the team hoped, would enable the company to respond to the strategic challenges it was facing. 

Further, the plant manager read an article in the Fall 2005 issue of Management Accounting Quarterly, “Product Line and Customer ROI: The Next Generation of ABC,” which introduced him to using ABC data to evaluate product- and customer-level ROI.6 The article asserts that ABC concepts can be extended to encompass the allocation of assets to activities. Just as resources under ABC are assigned to activities (e.g., production setups) for costing purposes, assets can similarly be assigned to activities. Once the level of assets associated with a given activity is determined, it is possible to assign assets to customers and products in the same fashion that ABC assigns costs to products and customers. Thus, the plant manager at XYZ wondered whether the company could use a simple ABC system to guide strategic decisions such as those related to product mix, product selling price, overhead cost control, and business process improvement.


ABC Elements

Figure 1 illustrates the general elements of an ABC system: resources, activities, resource drivers, cost objects, and activity cost drivers. Resources are devoted to the performance of activities; they are the sources of cost. Examples of resources would be direct material, direct labor, office support staff, professional salaries, office space, and advertising costs. At XYZ—and common to many accounting systems we observe today—most resource costs are gathered in functional or descriptive accounts. Thus, XYZ’s general ledger (the source of resource expenditures) was ultimately redesigned to accommodate the proposed ABC system. For example, marketing, accounting, customer service, engineering, assembly, and plant management were designated as resources for the ABC model.
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Resources that are not functional areas at XYZ include facilities and materials.

Activities are units of work performed by the organization’s resources. Typical activities ABC captures include things such as creating a customer order, processing returns, creating invoices, and handling materials.  In an ABC system, activities typically are organized in a master list called an Activity Dictionary. Table 1 is a portion of the Activity Dictionary XYZ developed. This example includes the major activities performed by the
customer-service resource and the corresponding cost level hierarchy for each identified activity. The cost level hierarchy is a framework for classifying activities according to the level at which costs are incurred. Unit level, batch-level, product sustaining, and business sustaining are activity levels in conventional ABC implementations.

Related activities are grouped in activity cost centers,
which at XYZ include order processing, inventory, warehousing, engineering and marketing, assembly, customer service, and accounting. These activity centers parallel XYZ’s organization chart. The activity cost center’s purpose is to organize activities in a meaningful way and, ultimately, to facilitate business process improvements and strategic cost management. For instance, the order-processing activity cost center in Figure 2 groups activities specific to the customer order-entry process at XYZ.

Resource drivers assign costs from descriptive
accounts contained in an organization’s existing cost
system to activities. Resource drivers link resources
and activities and are chosen to approximate the
resources activities use. For example, in Figure 2, customer service and accounting resource costs are traced to five order-processing activities.

[image: ]

Most resource driver amounts are based on estimates of the effort expended on each activity. XYZ used interviews and questionnaires to generate these estimates. Other resources, such as materials, are assigned to activities using more exact information. Pinpoint accuracy is not required for ABC systems, particularly for initial system development
and for a small- to medium-sized company such
as XYZ. 

The cost object is the final point to which costs are assigned and is the reason work is performed. For example, it can be a product, a service, a customer or customer group, or a distribution channel.
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Cost objects can also vary in detail depending on the ABC system’s purpose and the organization’s nature. For XYZ’s initial ABC model, the cost objects consist of the aforementioned six product families and two distribution channels. The product families and distribution channels are distinct because of differences in resource requirements. 

Activity cost drivers assign the costs of activities to cost objects by measuring the level of activity consumption by each cost object. In conventional ABC systems, there are three basic types of activity drivers.8 Transaction drivers count the frequency of an activity and are the least expensive cost driver. Transaction drivers, however, may be the least accurate drivers because they assume the same quantity of resources is required every time an activity is performed. For example, the activity “number of admissions” is a possible transaction driver for all hospital-related support costs associated with the admissions/discharge process. Each admission/discharge is counted as a single activity, and this information is readily obtainable from admission records. Figure 3 shows the inventory-management cost center for XYZ. All activity drivers in Figure 3 are transaction activity drivers.

Duration drivers represent the amount of activity performed. Duration drivers are used in an ABC system when significant variation exists in the amount of activity required for different outputs. For example, in a hospital setting a logical duration driver for routine care (“room and board”) costs would be number of patient days; in a manufacturing setting, a duration driver regarding setup activity would be number of setup hours. Figure 4 contains a representation of the marketing and engineering cost center for XYZ in which a duration driver was used in a unique way. To assign engineering and marketing activity costs at XYZ, the product family’s position in the product life cycle was used. The product life cycle was split into four stages: introduction, growth, maturity, and decline. Each product family was allotted the appropriate numerical value based on its stage in the product life cycle.
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Subsequently, engineering and marketing costs were assigned to product families based on their comparative product life-cycle position. The product life-cycle duration driver was used because a transaction driver or traditional duration driver for marketing and engineering, such as number of engineering change notices, was not available.
Going forward, XYZ will need to determine if the
additional accuracy that comes from using a transaction driver such as number of engineering change notices is worth the additional information-collection costs that would be involved.

Intensity drivers charge directly for the resources used each time an activity is performed and are generally the most accurate activity cost drivers. They also are the most expensive to implement. In a manufacturing setting, an intensity driver for setup activity might be direct-cost tracing for labor. For XYZ, engineering activity costs (see Figure 4) could be assigned more accurately if logs were used to track an individual’s time worked on each product family (A, T, W, etc.).




Benefits from the Initial ABC Implementation

Although still in its nascent stage, the ABC system at
XYZ has yielded a number of financial and process related benefits.

Financial (Profit-Loss) Effects The company used initial ABC data to construct a pro forma profit and loss (P&L) statement by product family and distribution channel (see Table 2). The ABC model was used to assign revenue, manufacturing costs,
and operating expenses across product families. Prior to the ABC system, XYZ was unable to generate financial information to this level of detail. Based on the information in Table 2, several recommendations emerged for improving cash flow and for maximizing ROI across cost objects.
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Use of Common Components: A recently released
study concludes that automakers can increase profitability by using common components across platforms.9 The study reports that Toyota saves an estimated $1,000 per vehicle over five years by using common components. The decision team at XYZ reviewed product configurations and estimated that the company could reduce inventory investments by approximately $132,000 by emphasizing a common-component strategy in product family T, product family V, and the foreign distribution channel. For example, product families T and V use unique electrical components that can be replaced by electrical components used by other product families. In addition, most foreign dealers require their electrical components to accept 220v power
input. These components can be eliminated by
adding a voltage selection switch to the domestic 110v electrical component equivalent. Table 3 shows the expected results of the proposed changes. With the ABC model, XYZ is able to reveal the positive financial effects of using common components.

Product-Mix Decisions: When products and customers are served from the same constrained asset, which for XYZ is dollars of working capital, it is necessary to determine the appropriate product mix that will maximize profits subject to the constraint.
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Based on its review of profitability figures for all product families and products (see Table 2), the decision team recommended eliminating some product options. That is, from a profitability perspective, sometimes “less is more.” Conventional accounting systems can obscure the cost of product-line complexity and product proliferation—costs that ABC systems attempt to uncover. 

For product family W, the walnut-finished products were eliminated because of weak sales globally. That recommendation was easy to explain because walnut finished products made up only 2% of the wood finished products sold while accounting for an estimated 10% of the inventory investment in the product family. The other product-mix recommendation of eliminating off-color finishes from product family V was more difficult to justify. For product family V, off-color products account for 20% of sales. On the surface, it’s hard to walk away from that amount of sales until you realize that, because of minimum-order quantity requirements from the supplier, one-third (i.e., $40,000) of the company’s inventory investment in the product family is tied up in off-color products. Table 4 shows the estimated financial effect of eliminating off-color inventory at XYZ.10 The lesson here is straightforward: With cash-flow constraints, it may be necessary to eliminate products that sell and that have good profit margins but that tie up too much cash in inventory. This insight is a direct result of the estimated cost data provided by the new ABC system. 
The last recommendation from the team was surprising. Product family U comprises the first products designed and manufactured by XYZ. Products in this line are unique in the marketplace but are “long in the tooth.” Because product family U’s sales were shrinking in comparison to total sales, it was assumed that these products were at the end of their life cycle. On the contrary, based on ABC data, product family U had the highest ROS and ROI. It was, in effect, XYZ’s cash cow. As such, the team recommended that XYZ do everything possible to increase sales, including expanding markets, reintroducing products with improved aesthetics, and initiating a complete redesign of the product line. Increasing sales in product family U would not decrease absolute inventory levels, but it would increase overall ROS and ROI. 

Because of the cash-flow issues, the decision team’s main focus was reducing inventory to increase cash flow and product-level ROI. Recommendations focusing on using common components and eliminating poor performing products account for an estimated inventory reduction of $172,000. Other recommendations, including renegotiating minimum-order quantities on purchased components, accounted for an additional esti-mated inventory reduction of $35,000. The expected result of all recommendations combined is an estimated inventory reduction of $207,000 and a 37% increase in overall ROI.

Process-Related Improvements

As illustrated previously, organizations typically implement ABC-type systems to realize improved financial performance (based on improved pricing decisions, better product-mix decisions, improved cost control, etc.). ABC implementations, however, can provide additional benefits in the form of improved business processes. In the case of XYZ, process improvements in the accounting and inventory control systems were attributed to the ABC implementation. 

The starting point for establishing the flow of costs in an ABC system is the general ledger. As noted earlier, the general ledger at XYZ was reconfigured to accommodate the ABC implementation. Redundant and related accounts (e.g., various factory overhead accounts) were combined to reduce the number of required calculations, and singular income and cost-of-goods-sold accounts were disaggregated by product-family level. For example, the overall sales revenue account associated with the old accounting system was split into multiple sales revenue accounts, one for each product family. Similarly, selected expense accounts (e.g., fringe benefits) were subdivided to obtain resource costs easily.12 All these changes represented improvements to the company’s accounting system and were related directly to the ABC implementation. 

Another significant process change attributed to the ABC implementation was the institution of spending budgets. An ABC system is able to attribute costs to specific products or product families, but spending budgets are better equipped to manage costs. XYZ had been aware of the need to implement spending controls, but it lacked motivation. With a better understanding of ROS and ROI because of the ABC implementation, XYZ was now in a position to employ spending budgets to improve profitability.

The time and effort required to create the ABC model
made it evident that considerable changes to the
management information system (MIS) at XYZ would be required to make the costing process efficient and accurate. Problems with the existing MIS came primarily from information silos that existed throughout the company, making information gathering difficult. Sales revenues, manufacturing costs, and operating expenses were all maintained in separate systems. No cost information could be shared or reconciled electronically. 

To eliminate the information silos and implement the new costing system effectively, the inventory control and order-shipping processes at XYZ were incorporated into the existing accounting information system. All inventory control functions are now performed in QuickBooks Enterprise Solutions. This integration process allows revenue information and manufacturing costs to be related to shipments, which extends the ABC information related to product families and distribution channels. In addition, all costing information now resides in one database.

Lessons Learned

“Work is infinite; time is finite. Therefore, you must
manage your time, not your work.”Managing time for an ABC implementation means managing the access, flow, and level of information. In this section, we offer some recommendations based on the ABC implementation experience at XYZ. 

When possible, reorganize the general ledger and income statement to accommodate ABC. The reorganization of the financial information allows easy accessibility to data. Integrating vital information systems controls  the flow of information and automates many of the required calculations needed to develop the ABC model, thereby reducing the amount of time required to generate cost data. In addition, system integration improves data accuracy and the ability to replicate the information-generation process. Finally, when implementing an ABC model, it is important to embrace the concept of “good enough” when determining the required fineness of the data and for getting the ABC project off the ground. As General George S. Patton said, “A good plan, violently executed now, is better than a perfect plan next week.” 

Another overriding lesson is that an organization’s structure and financial status influence the duration and effectiveness of its ABC implementation. Many internal factors, including corporate culture, available information systems, and current financial performance, have a bearing on the ability of the ABC model to influence the organization’s decision-making process. XYZ’s decision-making process had been primarily subjective in nature, with little financial analysis. Thus, considerable time was required to educate the decision team and board members on ABC, P&L statements, and ROI. Inefficient business processes at XYZ, information silos, and lack of information were obstacles that had to be overcome as part of the ABC model-creation process. 

Finally, the most important lesson was that significant change does not occur without crisis. Or as Louis V. Gerstner, former chairman of IBM, put it: “No organization is going to change in a fundamental way unless it believes there’s real pain staying the way we are.” XYZ was open to the recommendations from the decision team because the company found itself in the midst of a crisis. Developing solutions before problems reach crisis proportions is most prudent, although the message may not be fully received.

Benefits of Cost-System Redesign

ABC systems are not meant solely for large companies. Small- to medium-sized companies, such as XYZ, can benefit from data provided by an ABC model. In the present case, the ABC information motivated business process changes (e.g., in accounting), reduced product complexity for several product lines (e.g., moving to the use of common components), and influenced changes in the company’s product mix (e.g., by highlighting underperforming products). Collectively, these changes helped improve cash flow, product and channel profitability, and the organization’s competitive position.



5-5 Implementing Time-Driven Activity-Based Costing at a Medium-Sized Electronics Company

By: David E. Stout, Ph.D., and Joseph M. Propri


A recent Management Accounting Quarterly article told the story of a domestic consumer- electronics manufacturer, referred to as XYZ Company, that redesigned its internal accounting system.1 At the time, XYZ was experiencing increased foreign competition, escalating manufacturing support costs (associated with an expanded product line), increased inventory holdings (and associated holding costs), and diminishing cash flow. The company’s existing cost accounting system was considered rudimentary at best. 
XYZ took action. It implemented a simple activity- based costing (ABC) system, which provided the company’s management with valuable insights and real, but modest, financial benefits. For example, the new cost system allowed XYZ to estimate return on sales (ROS) and return on investment (ROI) results for its major product lines and its individual customers, neither of which was possible under the former cost system. Because of this, the company was able to control inventory more effectively, improve budgeting, and increase the bottom line through increased sales volume, better product-mix decisions, and greater cost control. 
Although the company realized some success with its ABC system, we wondered how much better it could do if it were not bound by the limitations of traditional ABC systems. Thus, we decided to revisit XYZ with the idea of applying time-driven activity-based costing (TDABC) principles to the company’s existing ABC cost structure. The goal was not to fully implement a TDABC system but to focus on applying TDABC to a subset of business processes at XYZ. In short, we performed a pilot implementation. 
In this article, we examine the results of this pilot implementation, including the effect that TDABC had on cost allocations from two cost centers. For comparative purposes, we present cost-allocation results for these two cost centers using the approach described in the 2007 article. Our pilot implementation demonstrates both the potential power of TDABC and the important role of enterprise resource planning (ERP) systems in implementing modern cost accounting systems. 
TRADITIONAL ABC SYSTEMS: A REVIEW 
ABC systems have been around since the mid-1980s. When implemented properly, they can provide man- agers with more accurate product-cost data that can be used to make more informed decisions about process improvements, pricing, and managing customer relationships. The overall goal of an ABC system is to allocate indirect (support) costs in such a way that the resulting cost information reflects more accurately the resource demands/resource consumption of an organization’s cost objects (products, services, and customers). A schematic representation of a traditional ABC system is shown in Figure 1.2 
Although traditional ABC systems provide management with valuable information, many have been abandoned or never were implemented fully. One problem with traditional ABC systems is that they rely on employee surveys of time spent on specified activities; typically, these surveys must be submitted each month prior to processing and calculating product costs. A large financial services firm utilizing a traditional ABC system collected monthly surveys from 700 employees at more than 100 facilities; the firm employed 14 full-time employees just to process the data! Justifiably, this process was viewed as burdensome: Employees were falling further and further behind in updating the sys- tem.3 Such complexity probably would inhibit a full-scale ABC implementation at most small to medium- sized organizations and at many large ones as well. 

[image: ]Another challenge for companies that want to implement an ABC system is the need to accurately handle the granularity of activities for certain operations, such as “ship an order to a customer.” Traditional ABC uses a single cost-driver rate for this activity, regardless of type of shipment. What if the order in question, however, required, say, special handling, less-than-truckload (LTL) processing, or overnight delivery? Should not the variations of this transaction be costed differently? Unfortunately, most traditional ABC implementations cannot easily track these differences in resource demands. The only way to model these differences in a traditional ABC system is to include separate activities, each of which would require a separate cost pool and associated activity cost driver (and separate estimate of practical capacity of resources supplied).
 In short, it can be argued that a traditional ABC sys- tem is expensive to build, time-consuming to process, difficult to maintain, and inflexible when needing modification. These problems are particularly acute for small to medium-sized companies (such as XYZ) that are not likely to have a sophisticated information-processing system.
NEW KID ON THE BLOCK: TDABC SYSTEMS 
Advocates of time-driven activity-based costing maintain that this system is an improvement on traditional ABC systems in the following respects: 
◆ TDABC eliminates the need for the time- consuming, subjective, interview-and-survey process to define resource pools. It relies only on simple time estimates that, for example, can be [image: ]established based on direct observation of processes. 
◆ TDABC accurately accounts for the complexities of business transactions (such as variations of operational transactions) by using time equations, which more accurately reflect the time involved in a particular process, thereby removing the need to track multiple activities to account for the different costs associated with a single activity. 
◆ TDABC dramatically reduces the processing time required to “churn” through the data by using data feeds from ERP systems. 
◆ TDABC systems are easier to maintain and update. Through the use of time equations, assisted by today’s ERP systems, managers can easily update capacity cost rates and/or unit-time estimates as operating conditions change. 
◆ TDABC enables more accurate representation of over/under capacity by expressing capacity in units of time. Because of the traditional ABC survey approach, the costs of performing activities tend to be overestimated, thus resulting in less accurate representation of capacity usage.4 
TDABC simplifies many steps compared to a traditional ABC system, yet an effective ERP system is needed to implement TDABC successfully.5 The ERP system is used in TDABC to eliminate monthly personnel surveys, develop time equations, and process a multitude of transactions (activities and costs) on a recur- ring basis.6 The importance of ERP in relation to TDABC implementation will be reinforced in our review of the two cost-center examples at XYZ. 


[image: ]TDABC AT XYZ COMPANY: COMPARING TWO COST CENTERS 
XYZ’s recently implemented ABC system partitioned manufacturing overhead costs into multiple cost pools, assigning an appropriate cost driver to each cost pool. Via the activity cost drivers, costs from these pools were then used to allocate manufacturing support costs to cost objects—product lines in this case. 
We approached XYZ Company with the idea of analyzing a couple of cost centers using the TDABC concept. Our goal was to estimate the effect TDABC would have on the allocation of manufacturing support costs vis-à-vis the existing ABC system. We settled on a review of the following two cost centers: Domestic Order- Processing and Engineering.7 
Domestic Order-Processing consists of support costs (salaries, office space, and the like) from two departments at XYZ: Accounting and Customer Service. While XYZ identified three activities (entering and monitoring an order, creating a priority list, and managing invoices and payment) associated with the cost center, its rudimentary ABC system used a single activity cost driver, number of sales orders (see Figure 2). Thus, costs from this cost center were assigned to cost objects—domestic customers and products—using a single transaction cost driver. 
Applying a single cost driver to ordering-related support costs illustrates the primary weakness of a traditional ABC system. Using a single driver assumes an average cost for each activity driver. In the context of this cost center, the activity cost driver “number of orders processed” assumes that every order is the same and does not allow for capturing potential cost differences that can occur from order to order (orders requiring special handling, domestic orders, international orders, UPS shipment, customer pickup, etc.). 
To apply TDABC to this cost center, we followed a two-step process. 
Step One: Calculate the Capacity Cost Rate for the Cost Center. The capacity cost rate for this cost center is defined as the cost of capacity supplied ($) divided by the practical capacity of resources supplied (expressed in units of time: minutes). The numerator in this calculation consists of employee costs, utilities, machines, occupancy costs, and the like. Management estimated the cost of capacity supplied for the cost center as $6,624 per quarter. The denominator in the calculation represents the time available for the employees performing work in the cost center. The total available capacity (in 
[image: ]
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minutes) per employee per quarter at XYZ (assuming a 37.5-hour workweek) is 29,250 minutes.8 As indicated in Table 1, the practical capacity of resources supplied (per quarter, in minutes) was 11,745.9 Thus, the capacity cost rate for the domestic order-processing cost center under the TDABC system was $0.56 per minute ($6,624 ÷ 11,745 minutes). 
Step Two: Estimate Demand for Resource Capacity (Develop Time Equations). The next step was to estimate the unit time required to perform each of the three activities in the cost center: enter and monitor orders, create priority lists, and manage invoices/payment pro- cessing.10 We worked with XYZ management to identify and understand buyer behaviors that cause time for each of these three activities to vary. 
Then we derived a time equation for each of the three activities in the cost center and used time estimates (in minutes) to represent the resource demand for each transaction variation. The time equation for each of the three activities is as follows: 
Enter and Monitor Orders, per order (minutes) = [2.00 (if Web order), 3.50 (if phone order), 4.00 (if visit order)] + [1.00 (if advice)] + [0.50 (if address change)] + [0.50 (if warranty)] 
Create Priority Lists, per list (minutes) = 2.00 (if domestic), 1.50 (if installer) 
Manage Invoices and Payment Processing, per invoice (minutes) = 1.50 + [0.75 (if credit card) + 3.00 (if check) + 0.75 (if PayPal)]
As indicated in Table 2, we find that resource (time) consumption in the cost center ranges from 5.75 to 12.50 minutes per transaction, depending on the characteristics of the transaction. Multiplying the capacity cost rate for the cost center ($0.56/minute) by these time estimates, we see that the cost assigned to a single transaction ranges from $3.22 to $7, which, when com- pared to the “cost per order” of $7 under XYZ’s traditional ABC system, quickly demonstrates the additional granularity produced by the TDABC system.11 
More important, XYZ management can use the customer-ordering cost data to conduct a more detailed customer- and product-profitability analysis. For example, when determining customer profitability, management can clearly see that it costs much less for a customer to order a product online and pay via PayPal than for [image: ]someone to order over the phone and pay with a check.
MORE ROBUST DATA ON CAPACITY MANAGEMENT 
At this stage, we were able to point out to XYZ management one of the benefits of TDABC: monitoring and managing resource capacity. Based on the estimates we received from XYZ management, TDABC indicated that total support costs used for the most recent quarter amounted to $3,872, while the cost of resources supplied was $6,624. The fact that not all capacity cost for this department was assigned provides management with valuable information: The cost center is most likely working under capacity. 
Of course, a properly implemented traditional ABC system (such as one that uses practical capacity for determining activity cost rates) would have caught this discrepancy, too. Because of the interview-and-survey process that is used, however, traditional ABC systems tend to overestimate the cost of resource consumption. In such systems, employees provide, via survey responses, percentage estimates of their time 
[image: ]

dedicated to the various tasks they perform; in many instances, these percentages total 100%. Therefore, in traditional ABC systems, employees account for both used and unused capacity in relation to each activity, which inhibits our ability to isolate the existence of excess capacity. Estimating the unit time related to each activity, which is what we do under TDABC, eliminates the subjective process of having employees account for their time. Thus, proponents of TDABC systems maintain that these systems provide more accurate estimates of resource-capacity usage.
APPLYING TDABC TO ENGINEERING ACTIVITIES 
The second cost center in which we applied TDABC was the Engineering activity center. Within this center, XYZ identified several activities, such as implement design changes, develop new products, and miscellaneous engineering activities. For simplicity, in our pilot study we chose to focus on one activity cost pool: implement design changes. For purposes of discussion, assume that each product design change is associated with an engineering change notice (ECN). 
Figure 3 depicts the traditional ABC model that XYZ used to allocate costs associated with engineering design changes. These support costs are allocated only to products, not to customers. Note, too, that XYZ’s original ABC system used a single cost driver to assign these costs to products.12 
To apply the TDABC approach to the cost of engineering design changes, we used the same two-step approach described above. The cost of capacity supplied was estimated at $33,217, the practical capacity of resources supplied (in minutes) was estimated at 17,550, and the capacity cost rate was derived as $1.89 per minute (see Table 3).13 
The next step was to estimate the unit time associated with each engineering design change. We worked with XYZ management to break down this activity into three more granular activities—engineering changes, manage materials, and driver-team tasks—so as to cap- ture potential variations related to completing the design-change process. XYZ then provided time estimates to complete the following:
◆ Engineering Change: 300 minutes
◆ Manage Materials: 120 minutes 
◆ Driver-Team Tasks: 30 minutes14 

With the time estimates, we were then able to derive the cost-driver rate for each of these activities. We multiplied each of the three time estimates by the capacity cost rate of $1.89 (Table 3) to produce the following cost-allocation rates: $567.81 per engineering change, $227.12 per managed material, and $56.78 per driver- team task. Multiplying these rates by their associated transactions for the quarter, we get a total cost of $42,585.90 assigned to the activity “implement design changes” (see the top portion of Table 4).15 
A DRILL-DOWN ON COST CONSUMPTION
Next we compared allocation of costs to products using both costing systems. Figure 3 contains the baseline for the comparison that follows, and Figure 4 illustrates the allocation of costs to products under the TDABC approach. 
TDABC indicates that the cost center is operating over capacity. In addition, the TDABC model demonstrates the benefits of using the unit time required to complete each of the three ECN-related activities. Product family “S” requires no ECN-related activity and therefore is assigned no cost; the life-cycle approach (Figure 3) assigned $5,110 to this product family (details omitted). Product family “W” requires the highest amount of ECN activity and therefore is assigned the most cost ($17,034, Figure 4); the life- cycle approach assigned only $7,666 to this product family. These variations tell the managers at XYZ that there is a large deviation in the representation of cost consumption between their current ABC model and the TDABC approach. Of equal importance, the TDABC model illustrated in Figure 4 provides the framework for XYZ to apply to the entire Engineering activity cost center.16
WHAT WE LEARNED 
In summary, our pilot implementation of a TDABC sys- tem at XYZ Company enabled us to draw the following conclusions: 
1. A TDABC model can provide more accurate costing information than a traditional ABC model. TDABC does not promise accuracy, but, as demonstrated in the exercises in the present case study, it does allow organizations to more closely align product and customer costs with resource consumption. Ultimately, the estimates used in a TDABC system are the responsibility of management; the model allows organizations to be as accurate with estimates as they want to be. 
2. A TDABC model is easier to maintain than a traditional ABC model: This was demonstrated through the use of TDABC time equations. While the example company (XYZ) has a rather simple business model, allowing its TDABC system to be “virtually maintenance free,” larger corporations with thousands of transactions daily can establish a TDABC model that is easy to maintain. The key, as we have discussed, is reliance on ERP system capabilities. 
3. With the support of an effective ERP system, a medium-sized company can successfully implement and use a TDABC system for allocating support costs to products and customers. Although the potential value of a TDABC system in a large, multinational company goes without saying, even a small company can benefit; it is simply a matter of how far you—and upper management, of course—are willing to reach. If your organization has not looked into adopting a TDABC model yet, perhaps now is the time.

ENDNOTES 
1. David E. Stout and Gregory P. Bedenis, “Cost-System Redesign at a Medium-Sized Company: Getting the Right Numbers to Drive Improvements in Business Performance,” Management Accounting Quarterly, Summer 2007, pp. 9-19.
2. Peter B. B. Turney, Common Cents: How to Succeed with Activity- Based Costing and Activity-Based Management, 2nd ed., McGraw- Hill, New York, N.Y., 2005, p. 95.
3. Robert S. Kaplan and Steven R. Anderson, Time-Driven Activity-Based Costing: A Simpler and More Powerful Path to Higher Profits, Harvard Business Publishing, Boston, Mass., 2007, p. 3.
4. Ibid., pp. 3, 7, 8.
5. Incorporating an “effective” ERP system does not require an organization to implement an expensive, off-the-shelf ERP package such as PeopleSoft or SAP; many medium-sized companies cannot afford such systems. Rather, these systems can be custom built and/or include several integrated software applications to achieve transaction capture and data processing. The second author’s career background includes nine years of ERP experience; within this time frame, he played the role of systems/business analyst on two successful, full life-cycle, PeopleSoft (ERP) implementations.
6. Time equations in TDABC enable differentiation in a common activity such as “Enter Customer Orders.” The following is an example of a time equation that can be used to account for the difference between entering a domestic order versus an international order: Customer Service time: (10 minutes ✕ # of orders entered) + (3 minutes ✕ # of orders entered {if international}) + (25 minutes ✕ # of customer calls) + (5 minutes ✕ # of customer calls {if international}).
7. Any financial figures used in this article in relation to the Domestic-Order Processing and Engineering cost centers at XYZ Company do not represent actual financial records of the company.
8. The total of 29,250 minutes is derived by first determining the number of weeks per quarter (52/4 = 13 weeks) and then multiplying the 13 weeks by 37.5 (the number of hours worked per employee per week assuming two 15-minute paid breaks per day). This provided the total number of hours an employee can work per quarter, 487.5. The next step multiplied the 487.5 hours by 60 (minutes) to convert hours to minutes (29,250 minutes per quarter per full-time-equivalent employee).
9. The Domestic Order-Processing center employs two full-time employees and one part-time contractor. The two full-time employees dedicate 31% and 3% of their total available time, while the part-time contractor dedicates 100% (accounting for 1,800 minutes a month). Therefore, the 11,745 minutes of practical capacity is derived by multiplying the full-time employee percentages by the 29,250 minutes of available capacity and then adding in the 1,800 minutes for the part-time contractor.
10. XYZ management provided an overall estimate of nine minutes to perform all three activities in relation to a single order/transaction; the estimate did not account for any variations in order processing. In addition, the number of orders processed for the quarter was 946.
11. The $7 cost per order is derived by dividing the number of orders per quarter (946) by the cost of capacity ($6,624) (see the bottom portion of Table 2). In reference to Table 2, we made the following assumptions concerning cost drivers for the two additional activities not previously tracked: The number of invoices and payments processed were kept consistent with the actual number of orders processed for the quarter, 946 (supplied by XYZ management); priority lists were estimated at 600 for the quarter.
12. The cost driver was based on a subjective assessment (by management) regarding the relative position of each product in the product life cycle. XYZ Company identified the life cycle of a product to consist of four stages. A product in stage one of the life cycle would be assigned a different portion of cost from the activity cost pool than that assigned to a product in stage two of the life cycle, and so on.
13. This cost center employs three full-time employees who dedicate 35%, 20%, and 5% of their total available capacity. Therefore, the 17,550 minutes of practical capacity is derived by multiplying the full-time employee percentages by the 29,250 minutes of available capacity. 
14. A simple TDABC time equation can be applied for the “implement design changes” activities: Implement Design Changes time (minutes) = [300 ✕ number of engineering changes] + [120 ✕ number of managed materials] + [30 ✕ number of driver-team tasks]. 
15. Each product design change is authorized by an engineering change notice. For purposes of completing Table 4, assume that there were 50 ECNs during the quarter. Also assume that for each ECN there was one engineering activity performed, one materials-management activity performed, and one driver-team activity performed. 
16. The TDABC “framework” mentioned here is the same TDABC model demonstrated in detail in the “Domestic Order-Processing” section of this article. For instance, XYZ Company can now begin defining transaction variations within each of the three identified activities (engineering changes, for instance) and incorporating the variations into TDABC time equations.  
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Los Angeles Youngstown

Price 1.40 $                          1.40 $                     

Materials cost/unit 0.40                             0.40                        

Annual Overhead Budget

  Operations (Runtime and setup) 30,000,000                50,000,000           

  Facilities  12,000,000                10,000,000           

Annual normal production units 60,000,000                100,000,000         

Annual number of jobs 2,000                           1,500                      

Plant Capacity (units/year), approx. 100,000,000              125,000,000         

Product Costs

  Materials Cost/unit 0.400                           0.400                      

  Operations Cost/unit 0.500                           0.500                      

  Facilities Cost/unit 0.200                           0.100                      

1.100                           1.000                      

Operating margin/unit 0.300                           0.400                      

Total operating margin 18,000,000 $             40,000,000 $        

General, Selling, and Adm. Costs 16,000,000                32,000,000           

Before-Tax income 2,000,000                   8,000,000              
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Harrison Products: Los Angeles Plant

Job    

Number Job Size Minuntes/1000

1                             11,342                       3.666                         

2                             7,089                         3.860                         

3                             2,835                         4.063                         

4                             7,563                         3.879                         

5                             1,891                         4.188                         

6                             70,884                       2.095                         

7                             63,087                       2.223                         

8                             25,282                       3.118                         

9                             68,285                       2.140                         

10                           49,147                       2.490                         

11                           30,244                       2.960                         

12                           30,008                       2.969                         

13                           41,822                       2.651                         

14                           9,452                         3.771                         

15                           13,941                       3.551                         

16                           12,051                       3.649                         

17                           119,086                    1.999                         

18                           5,907                         3.961                         

19                           75,610                       2.028                         

20                           1,182                         4.365                         

21                           3,308                         4.081                         

22                           37,805                       2.755                         

23                           64,269                       2.200                         

24                           35,168                       2.827                         

25                           16,970                       3.433                         

26                           12,524                       3.607                         

27                           43,807                       2.649                         

28                           21,738                       3.243                         
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Harrison Products: Youngstown Plant

Job Number Job Size Minutes/1000

1                             6,695                         9.025                         

2                             116,959                    2.235                         

3                             136,058                    2.224                         

4                             42,531                       3.042                         

5                             51,884                       2.653                         

6                             10,387                       6.418                         

7                             69,496                       3.139                         

8                             51,982                       2.806                         

9                             79,351                       2.824                         

10                           18,594                       4.224                         

11                           63,796                       2.804                         

12                           48,241                       3.024                         

13                           13,980                       5.502                         

14                           97,220                       3.181                         

15                           84,175                       2.517                         

16                           41,153                       3.143                         

17                           9,796                         7.007                         

18                           98,874                       2.627                         

19                           22,447                       3.927                         

20                           142,458                    2.704                         

21                           63,796                       2.648                         

22                           120,700                    2.264                         

23                           80,877                       2.824                         

24                           149,841                    2.405                         

25                           8,763                         7.230                         

26                           30,885                       4.927                         

27                           43,712                       2.884                         

28                           12,160                       5.891                         

29                           100,912                    2.345                         

30                           52,376                       2.943                         

31                           129,462                    2.223                         

32                           161,262                    2.169                         

33                           5,317                         10.743                      

34                           15,752                       5.070                         

35                           14,177                       5.286                         

36                           28,354                       3.690                         

37                           29,535                       4.414                         

38                           6,895                         8.902                         

39                           3,467                         15.800                      

40                           73,444                       2.975                         

41                           190,600                    2.280                         
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FIGURE 3: Activitv-Based Benchmarking
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TABLE 1: Benchmarking Report—A Case of Cardiac Surgery
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TABLE 1 (continued): Benchmarking Report—A Case of Cardiac Surgery
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Table 1: Four Steps in
Developing an ABC System
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Table 2: Temp Employment Company, Inc.
Activity-Rate Calculations
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Table 3: Temp Employment Company, Inc
Profitability Analysis by Customer Channels
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Table 4 Temp Employment Company, Inc.
Profitability Anlysis by Industrial Channel Classes
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Table 5: Temp Employment Company, Inc.
Profitability Analysis by Selected Customers
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figwro 1: ELEMENTS IN A TYPICAL ABC SYSTEM
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Figuro 22 DOMESTIC ORDER-PROCESSING
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