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Readings   
3-1 “Managing Costs Through Complexity Reduction at Carrier Corporation,” by Dan W. Swenson, Management Accounting, April 1998.

This article, based on the experience of Carrier Corporation, a United Technologies company, and one of the world’s largest manufacturers of heating and air conditioning products, explains how product complexity is a key driver of total costs.  The article also explains how product complexity can be measured and some techniques for reducing complexity.

Discussion Questions:
1.	Why does product complexity lead to increased costs?
2.	Explain 3-4 useful measures of product complexity.
3.	Identify and explain 2-3 techniques for reducing product complexity and cost.



3-2: “Using Direct Labor Cost in a Cost vs. Resources Framework” by Parvez Sopariwala, Management Accounting Quarterly,  Spring 2004
 
This article explains the traditional approach to usage of cost terms and proposed a new approach based on the concept of distinguishing the use of resources, cost of resources, and capacity of resources available.   


 Discussion Questions:
1. What are the key cost categories in the traditional view?
2.  Why is it important to distinguish flexible and committed resources?
3.  Explain the relationship between the costs of flexible and committed resources, usage of resources, cost behavior, and cost determination.  
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3-1.  Strategy, CSFs, Cost Objects, and
Performance Measures[footnoteRef:1] [1:  Prepared by Chee W. Chow,  Used with permission.] 



Three years ago, Vincent Chow completed his degree in accounting.  The economy was in a depressed state at the time, and Vincent managed to get an offer of only $20,000 per year as a bookkeeper.  In addition to its relatively low pay, this job had limited advancement potential. 
	Since Vincent was an enterprising and ambitious young man, he declined this offer and started a business of his own.  He was convinced that because of changing lifestyles, a drive-through coffee establishment would be profitable.  He was able to obtain backing from his parents to open such an establishment close to the industrial park area in town.  Vincent named his business The Cappuccino Express and decided to sell only two type types of coffee; cappuccino and decaffeinated. 
	As Vincent had expected, the Cappuccino Express was very well received.  Within three years, Vincent had added another outlet north of town.  He left the day-to-day management of each site to a manager and focused his own attention on overseeing the entire enterprise.  He also hired an assistant to do the record keeping and to perform selected other shores.

Required:
1. What is the competitive strategy of Vincent’s business – cost leadership, differentiation, or focus?
2. What are the critical success factors of The Cappuccino Express?  Which of these are controllable by Vincent?
3. What major tasks does Vincent have to undertake in managing The Cappuccino Express?
4. What are the costs of operating The Cappuccino Express? Choose a cost object and classify each of these costs as direct or indirect, fixed or variable, controllable or uncontrollable, product cost or period cost, or opportunity cost.
5. Vincent would like to monitor the performance of each site manager.  What measure, or measures, should he use?
6. If you had suggested more than one measure, which of these should Vincent select if he could use only one?


3-2.	Cost Drivers, Strategy


Joe Costanzo is owner of a growing chain of grocery stores in the Richmond, Virginia and the Washington, D.C. area. Joe’s stores specialize in organic and other specialty foods and other specialty products, which have attracted a strong following. As his business matures, Joe is now more interested in understanding how he can better manage the profitability of his stores. In particular, he is interested in understanding what drives the costs in his business. 
REQUIRED:
As a potential consultant to Joe, develop a proposal for a consulting engagement which would focus on the profitability and cost driver issues Joe is concerned about. The proposal should address which types of cost drivers should be studied and why. Also, the proposal should identify what are likely to be the important cost drivers in this business.





































3-3 Virtues in Conflict

By Elizabeth Dunn, CPA, Strategic Finance, July 2007


Sarah Grant is the CFO of Frame Tec, Inc., a large regional construction contractor with approximately 300 employees. The owners are exceptionally kind and intelligent carpenters who worked their way up in the business world through hard work and solid ethics. Sarah has enjoyed working with them for more than 10 years. They have accepted her as an essential part of the upper management team, and they rely on her judgment. 

Sarah and the upper management team had a rough stretch about a year ago. Against Sarah’s strongest recommendations, the owners decided to buy lumber directly from lumber mills and hired Jack Jones, a lumber professional, to handle the purchasing. Prior to this, Frame Tec utilized the services of resellers. Resellers usually provide fixed bids for lumber pricing when a project is estimated. They hold their prices and normally bear the risk for changing market conditions. Sarah was very concerned that the company was taking an unnecessary risk by losing protection from market fluctuation because lumber is Frame Tec’s largest single cost. The market had been relatively stable historically, however, so Sarah accepted the owners’ decision and hoped for the best.

The lumber market stayed fairly stable, and the past year was an excellent one for the company. Frame Tec’s projects were profitable, and it signed new contracts sufficient for all of next year. Sarah is planning her portion of the next scheduled board meeting, where she will speak to the two owners of Frame Tec. They are anticipating the meeting to be filled with conversations about holiday bonuses and customer appreciation gifts, but Sarah has just received bad news. Her staff compiled the purchase orders for the projects in progress, and the actual cost of those orders is far above the expected costs for the projects. 

Frame Tec’s construction projects are long-term, fixed price contracts. Construction accounting requires a close watch on estimated and actual costs. The company recognizes income using “cost-to-cost” percentage of completion. This means that actual cost incurred is compared to expected total cost for each project, and income is recognized based on the resulting percentage of completion. Generally accepted accounting principles proscribe the revenue recognition process very carefully, even to the extent of requiring recognition of 100% of projected losses as soon as they are apparent. Sarah had expected to recognize a substantial addition to income this month because many of the new contracts in progress are more than 20% complete. Booking a loss would be a major reversal of her expectations. 

Concerned, Sarah headed to the purchasing department where Jack hesitantly tells her that market prices have skyrocketed. The combination of the recently declared war and a huge hurricane in Florida has driven lumber prices to unusually high levels. A new look at the project estimates shows them that the projected losses are significant. In addition to the current contracts in progress, the company signed several additional fixed price contracts to complete in the coming year. The contracts were bid based on Jack’s projection of standard lumber prices. 

Jack encourages Sarah not to worry about the market fluctuations. Although he has signed and committed to purchase orders at very high prices, he is optimistic that the lumber market will level off and that prices will return to normal. He understands profit recognition for construction contractors but encourages Sarah to keep her work-in-process schedules based on original estimates for a few months. He tells her, “Revenue recognition is based on management judgment, and everyone will understand if we don’t disclose the problem immediately.” Jack is confident that there will be enough low-priced lumber by the end of the year (to generate income on later projects) that will be more than sufficient to offset the losses from the current projects in process. He reminds her that he has many years of experience in the construction industry and that she should trust his judgment. 



Back in her office, Sarah completes the estimate of the loss. If she follows accounting standards and records the entire projected loss for projects in progress, the amount will be substantial and very material to Frame Tec’s financial statements. She plans to tell the owners about the problem and to discuss the reporting requirements. She knows they’ll be disappointed. She’s worried that they will probably trust Jack’s judgment and not be overly concerned, content with thinking that future projects will be profitable. She expects the owners to encourage her not to worry and to report the loss at a later date, after future profitable projects are started. 

Unfortunately, the owners aren’t the only stakeholders in this situation. The regular work-in-process reports are due to the bank, which reviews them carefully on a monthly basis. These projected losses will cause Frame Tec to be in violation of its financial covenant requirements. Sarah wonders, “Since the work-in-process schedules are quite subjective, would anyone question my disclosure of this problem in a few months? Would the bank ever realize that I knew it was a problem? Will future projects be profitable?”

As Sarah contemplates the ramifications of this decision, she has conflicting thoughts and is confused. If the bank decides to eliminate the credit line funding, Frame Tec will most likely default on its contracts and could be forced out of business. She knows that the owners don’t have significant sources of outside funds that can be used to bail out the company. On the other hand, it’s the holiday season. Frame Tec has 300 families who don’t need bad news. Winters are tough enough for carpenters. The company has had a great year, but the situation could deteriorate very quickly. 

Yet Sarah also is proud of her professional accomplishments and reputation. Not only is she the CFO, but she is a Certified Management Accountant (CMA) and Certified Public Accountant (CPA) as well. The bank has relied on her to prepare accurate financial statements for 10 years. She is known for her trustworthiness, and she knows that there will need to be full disclosure for these projects eventually. There is no way for the projects currently in process to generate profit.  She faces a difficult choice. Does she hope for the best and keep the work-in-process schedules based on the initial estimates, or does she disclose the projected losses on this month’s report to the bank? Would it hurt anyone to wait awhile?

Notes for the Write-Up

Please answer the case using your best ethical judgment and knowledge of accounting standards for revenue recognition. Structured questions for the case write-up include:

1. Does Sarah have all of the facts? What accounting standards and ethical guidelines are available to her?
2. Why does she feel pressured? How do the virtues compete to make this decision difficult?
3. What are her alternatives and the consequences?
4. What do the rules say? Specifically research and address IMA’s Statement of Ethical Professional Practice as a guide to your answer.
5. Which overarching virtues are most important in this decision?
6. What are the possible steps to resolve the problem?
Teaching notes are available by contacting Jodi Ryan, manager of Student and Academic Relations, at jryan@imanet.org.
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Readings
)3-1:  Managing Costs Through Complexity
Reduction at Carrier Corporation



By Dan W. Swenson, CMA

Carrier, a United Technologies’ Company, is the world’s largest manufacturer of air conditioning and heating products. Competition is intense, however, and among its six largest competitors, Carrier is the only one that is not Japanese owned. The director of cost improvement for Carrier’s worldwide operations notes that Carrier’s customers demand “a wide range of products that have unquestionable quality and include state-of-the-art features. Further, they expect these products to be delivered when needed, at a competitive price.”
As the industry leader, Carrier strives to maintain its dominant position through innovative product design (product differentiation), high-quality low-cost manufacturing (zero defects and cost leadership), and time-based competition. (See Figure 1.) To achieve these objectives, Carrier implemented a series of improvement initiatives, including just-in-time, product and process standardization, strategic out-sourcing, supply chain management, target costing, and performance measurement. Complexity reduction is a common goal among each of these initiatives.
While Carrier’s manufacturing environment was changing dramatically at the plant level, its parent company, United Technologies, continued to emphasize financial reporting and control at the corporate level and placed relatively little emphasis on developing modern cost management systems for its manufacturing plants. Therefore, the manufacturing plants lacked the cost management information that was needed to support the above improvement initiatives adequately, and profitability suffered. “The intense competition, coupled with ever increasing customer demands, have made it difficult to maintain adequate profit margins on many products. Accordingly, NAO’s (Carrier’s North American Operations) profitability had dropped significantly below historical levels.”
Carrier needed what it describes as a set of “enablers” to support the development of cost effective product designs and manufacturing processes. Activity-based cost management was selected as the enabler, or tool, that provides the necessary financial and activity information. Following its implementation, ABCM has been used by Carrier to quantify the benefits of redesigning plant layouts, using common parts, outsourcing, strengthening supplier and customer relationships, and developing alternative product designs. In some cases, even though management knows intuitively how to improve its operations, until the improvements are quantified they are not acted upon.
COMPLEXITY REDUCTION PROGRAM
Carrier embarked upon its complexity reduction program to reduce the amount of complexity in both the design and manufacture of its products. In many ways the term complexity is analogous to variety. A company’s complexity increases as the breadth of its product line expands, as each product uses more unique components, and as more process options are available to manufacture the product. The costs associated with this complexity fall as manufacturing processes are simplified and standardized and as companies offer fewer product options. At Carrier, a strategy to reduce complexity is the common thread that runs through each of its improvement initiatives (see Figure 1). Excessive product and process complexity drives costs up, increases lead time, and makes quality more difficult to control. According to Gonsalves and Eiler,1 “Complexity factors are the biggest single driver of cost. They are also the single biggest inhibitors of throughput.”
To measure its progress at reducing complexity costs, Carrier classifies manufacturing costs as being either unit-related, batch-related, product-sustaining, or structural. Unit-related costs fluctuate with the number of units produced. Direct material and direct labor are examples of unit-related costs. Batch-related costs vary according to the number of batches produced, and examples include material handling and first-part inspection costs. Product-sustaining costs change based on the number of different types of products produced. Designing new products and maintaining part numbers in the information system are examples of product-sustaining costs. Finally, structural costs tend to be fixed and are not related to the number of units, batches, or products produced.2
For most companies, batch and product-sustaining costs are closely associated with manufacturing complexity. These costs increase as product lines expand, as more component parts are developed, and as batch production is utilized. For measurement and control purposes, Carrier classifies all batch and product-sustaining costs as “costs of complexity.” Furthermore, Carrier has developed financial and nonfinancial performance measures to benchmark its progress at removing complexity from its value chain. Financial performance measures include complexity costs as a percentage of overhead, complexity costs as a percentage of total product costs, and complexity costs as a percent of revenue. Nonfinancial performance measures include the number of common components and manufacturing process options available (which it tries to minimize) and the extent to which certified suppliers and strategic outsourcing are used (which it tries to encourage). Complexity reduction targets are in place for Carrier’s current product line, and they also are used during the development of new products. Some of its complexity measures are illustrated in Table 1.3
Carrier’s complexity reduction process has evolved into a formal, systematic program with corporate-wide visibility. The cost of complexity (COC) programs are administered at the plant level by COC teams. COC teams are formed by recruiting mid-level managers from each functional area including manufacturing, engineering, accounting, and materials management. Once a team is formed, it documents its goals, objectives, and deliverables. It then agrees to a methodology for financially evaluating complexity costs and potential cost reduction opportunities. The team also develops a process to target products and processes for standardization (a primary means of complexity reduction). The COC teams receive top management support from a steering committee that oversees and monitors the success of the COC program. Carrier considers this program to be one of its critical success factors.
STEPS TO COMPLEXITY REDUCTION
The complexity reduction process begins when someone (the originator) proposes an idea for complexity reduction, completes a Complexity Reduction Form, and marks up the product’s prints, specification sheets, and other applicable documents. The originator also can use the Complexity Reduction Form to suggest changes in parts, processes, or procedures. For example, the originator might see an opportunity to eliminate the use of single-application unique parts and replace them with common parts that have multiple applications. Originators also might propose process cost reductions, such as replacing a batch process with a point-of-use process.
The Complexity Reduction Form is forwarded to the plant coordinator who records the proposal in the Complexity Reduction Log. The coordinator also records a description of the proposal, the date it was received, its status, and potential outcomes.
The proposal then moves on to one of the area coordinators who evaluates its feasibility and uses an activity-based costing methodology to perform a financial analysis. (See Table 2.)
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 LINKING STRATEGIES TO ENABLERS AND OBJECTIVES
)If the area coordinator rejects the complexity reduction proposal, he or she will provide the originator with a written explanation of reasons for the rejection within two weeks of receiving the proposal. (The originator can appeal a negative decision by resubmitting his or her proposal to the steering committee that oversees the COC program.)
	Table 1. Suggested Complexity Measures

	Measures
	Purpose
	Objective
	Benchmark

	% of components that are standard—parts that are readily available and can be purchased in very short lead times (off the shelf).
	To determine if we are taking advantage of opportunities to purchase components at low prices due to market pressures on suppliers.
	To generate cost reductions by using standard components for noncore competency parts.
	To be determined.

	% of components that are unique—used in less than 50% of the models.
	To determine the degree we use common components in our products.
	To promote the use of common components.
	To be determined.

	% of purchased parts that are certified.
	To determine the confidence level we have in our suppliers.
	To encourage actions to eliminate incoming inspection of material.
	100%.

	# of suppliers by commodity code.
	To determine progress made in establishing long-term strategic relationships with suppliers.
	To promote actions to reduce the number of suppliers and development of long-term supplier relationships.
	To be determined.

	% of suppliers up on EDI.
	To determine percent of supplier base that we use EDI technology to obtain material for production requirements.
	To use EDI technology to reduce lead times and manufacturing material coordination cost.
	To be determined.

	Number of processes in plant (assembly 1,2 press, coil, paint, weld, etc.).
	To determine degree of vertical integration.
	To encourage focus on just a few key capabilities in each plant.
	To be determined.

	Number of process types (number of machines, i.e., brake presses, turrets).
	To determine degree of process proliferation.
	To reduce process-sustaining cost.
	To be determined.

	Capacity utilization by process type.
	To identify the degree of excess capacity by process type.
	To obtain the benefits of process rationalization.
	80-85% utilization on a two-shift basis.

	Complexity cost batch cost + product sustaining cost.
	To highlight the overhead cost associated with manufacturing complexity.
	To establish targets and plans for reducing these costs. To track progress against plans.
	To be determined.

	Complexity cost % batch + product cost/total overhead.
	To highlight the percent of overhead cost associated with manufacturing complexity.
	To establish targets and plans for reducing these costs. To track progress against plans.
	To be determined.

	Complexity cost as a % of cost of completed production.
	To highlight the percent complexity cost is of total product cost. To demonstrate impact of capacity utilization.
	To encourage actions to increase capacity utilization of resources.
	To be determined.

	Complexity cost as a % of revenue.
	To highlight the percent complexity cost is of revenue.
	To ensure an adequate return is obtained in complexity cost.
	To be determined.

	Commonality index # of models/total # part.
	To determine the degree modularity is used.
	To encourage use of modularity in product designs.
	To be determined.

	Proliferation index/total # of different components used divided by the average # of components in a model.
	To highlight the attention given to design for manufacturability and assembly.
	To encourage the use of common components.
	To be determined.

	Total # of components.
	To highlight the total number of components managed in the operation.
	To encourage design for manufacturability and assembly actions to reduce the number of components.
	To be determined.

	% of components that are purchased.
	To determine degree of vertical integration.
	To encourage more strategic outsourcing.
	To be determined.




	Table 2. Standardization saving worksheet — ABC burden analysis

	Nonstandardized *
	
	
	
	
	
	
	
	

	Part Number
	Unit Volume
	WIP
	Prime Costs
	ABC Burden

	
	
	
	Material
	Labor
	Unit
	Batch
	Product-Sustaining Cost
	Structural

	40RM500061
	10,000
	
	80.11
	16.50
	17.7665
	2.1080
	2.8693
	2.4638

	40RM500071
	500
	
	80.11
	20.90
	22.4731
	4.5135
	3.9245
	3.0897

	40RM500081
	250
	
	80.11
	20.90
	22.4731
	6.4042
	4.3440
	3.1927

	TOTAL EXTENSION BY VOLUME
	10,750
	
	$861,182.50
	$180,675.00
	$184,519.83
	$24,937.80
	$31,741.25
	$26,981.03

	Standardized
	
	
	
	

	Part Number
	Unit Volume
	WIP
	Prime Costs
	ABC Burden

	
	
	
	Material
	Labor
	Unit
	Batch
	Product-Sustaining Cost
	Structural

	40RM500061
	10,750
	
	
	
	
	
	
	

	TOTAL EXTENSION BY VOLUME
	10,750
	
	$861,182.50
	$177,375.00
	$190,989.88
	$22,633.05
	$30,829.93
	$26,981.03

	Savings
	
	
	$0.00
	$3,300.00
	$3,529.95
	$2,304.75
	$911.32
	$0.00

	Total Savings
	
	
	$10,046.03
	
	
	
	
	

	* Note that in this example the nonstandardized costs represent the current costs (using ABC) for making the three component parts. The proposal is to eliminate the three components and replace them with one common component. This analysis illustrates how the proposed change would produce savings of $10,046 due to reductions in labor, unit, batch, and product-sustaining costs.






If the area coordinator approves the complexity reduction proposal, it is prioritized and scheduled for implementation by the production engineering coordinator.
Once the project is under way, its progress is monitored through a Complexity Reduction Project Status Report. This report identifies the responsible individuals, the planned implementation dates, and projected cost savings.
The Complexity Reduction Log and Project Status Reports are maintained in an online computer network. All projects are updated at least once a month. Hard copies of the log and status reports also are posted monthly on the plant bulletin boards.
LINKAGE TO OTHER INITIATIVES
Carrier implemented ABCM to support its complexity reduction programs.4 The financial analysis in the previous example illustrates how ABCM information is used to compare the costs and benefits of changing to a standardized part. In addition to the cost/benefit analysis for complexity reduction proposals, ABCM also is used to support other improvment initiatives as illustrated at Carrier’s McMinville manufacturing plant.
Just-in-time. The McMinville plant began its complexity reduction journey by simplifying and streamlining manufacturing processes. Just-in-time (JIT) production methods were adopted, and modular work cells were set up for equipment in the factory. These changes were supported by an activity analysis that pointed to material handling as a major cost driver. Furthermore, ABCM was used to calculate the financial benefits of reducing cycle times, raw material, work-in-process inventories, and storage space requirements. After implementing JIT, savings occurred through reduced material handling costs, lower inventory investments, and by avoiding a physical expansion of the plant (even though new products were transferred to McMinville from other Carrier factories).
In the early stages of the complexity reduction program, management realized that production workers were an untapped resource for productivity improvement ideas. Therefore, these workers were placed on work cell teams, and each team became responsible for workflow, quality, and throughput. Prior to these changes, the production supervisors spent most of their time troubleshooting problems and expediting work orders. These problems currently are being handled by the line worker teams, and the supervisors now have enough time to plan their workloads and monitor the financial results of their work cells.


 (
CARRIER CORPORATION: A BEST PRACTICE COMPANY
The American Productivity and Quality Center (APQC) and the
 
Consortium for Advanced Manufacturing-International (CAM-I) recently sponsored a study to benchmark best practices in the installation and use of activity-based cost management (ABCM) systems. Seven hundred and fifty manufacturing and service organizations were invited to participate in the study, and 166
 
responded by completing a 20-page survey instrument. Approximately 50% of the 750 companies that were invited to participate in the study had either not yet adopted ABCM or were in the early stages of implementation and thus could not complete the survey.
The survey results and telephone- interviews then were used to selec
t 15 “best practice” companies.  
The best practice companies were selected based on their ABCM system’s maturity, the breadth of their ABCM applications, the extent of their systems integration, and their level 
o
 success with ABCM.
Carrier Corporation participated in the survey and was selected as one of the best practice companies. Carrier currently has more than a dozen manufacturing sites located throughout the world, and it was Carrier’s 
McMinville
, Tenn., manufacturing plant (located near Nashville) that was identified as the best
 practice site. Carrier uses ABCM to support its complexity reduction program.
)

Standardization. Standardizing parts and manufacturing processes is another way in which the McMinville plant has achieved complexity reduction. The standardization process is divided into two different programs—one targets new product designs, and the other one targets existing products. The objective for both programs is to encourage the use of common components and manufacturing processes. For example, the plant has a preferred parts list for new products to minimize the proliferation of new component parts and thus control product-sustaining costs.
McMinville also has financial incentives (lower product costs) to reduce the number of components used in existing products. The plant currently maintains 280 different circuit breakers and 580 different fasteners to support its product lines. Its goal is to eliminate well over 50% of the circuit breakers and fasteners by promoting the use of common components. Maintaining an extensive parts list causes complexity whether the parts are components or finished goods. The high costs of unique components now are reflected in McMinville’s product costs.
As a specific example of complexity reduction, product and process complexity was reduced at the McMinville plant when it developed common sizes for some of the sheet metal components that go into subassemblies. Each subassembly has a minimum size requirement for its sheet metal components. Therefore, if a sheet metal component will be used for multiple subassembly sizes, it must be cut large enough to fit the largest subassembly. The decision maker is now confronted with a cost-benefit tradeoff—he or she must balance the savings associated with using common components against the scrap produced by trimming the oversized sheet metal components to fit small subassemblies. The power of ABCM is its ability to compare the savings from lower batch-related and product sustaining costs with the additional cost of producing sheet metal scrap.
If common components are not practical, the next best alternative to reduce complexity is to use common manufacturing processes. In fact, some manufacturing processes become more cost effective when flexible, but expensive, computerized equipment is replaced with inexpensive dedicated equipment. The McMinville plant used dedicated equipment to achieve fewer and less expensive changeovers, to lower work-in-process, and to reduce cycle times. For this manufacturing process, JIT sparked the interest in dedicated equipment, but ABCM supported the financial analysis that justified the changes. Change occurs much more quickly at McMinville when the financial impact is highly visible.
Strategic outsourcing. As McMinville’s complexity reduction program evolved, management considered many change proposals to reduce complexity and improve productivity. One such proposal was to outsource the sheet metal painting operation. Intuitively, managers at the plant were confident that outsourcing the painting operation would be cost effective and improve productivity. At a higher level, however, management would not approve the change. These managers relied upon a traditional 

	Figure 2. Need to reduce complexity
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	• Eliminated product lines,
• Moved subassemblies to point of use,
• Consolidated like platforms,
• Created press cells,
• Outsourced paint/converted to pre-painted materials,
• Outsourced product lines,
• Greater understanding of how complexity affects cost, and
• Organization-wide desire to tackle complexity issues.
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financial analysis that only considered the cost of direct materials, direct labor, and an overhead allocation. Using this analysis, outsourcing the painting operation appeared to have a negative payback.
Once ABCM data were available, however, an analysis produced results that were quite different from the traditional financial analysis. ABCM quantified the cost of many support activities that had not been considered previously, such as material handling, inspection, inventory holding, and environmental costs. After including the cost of these activities, managers at the plant found the cost of in-house painting to be considerably higher than the cost of outsourcing the painting operation. Furthermore, by purchasing pre-painted sheet metal, quality improved and in-plant cycle time fell by five days. In the final analysis, outsourcing the painting operation proved to be very cost effective, and it also supported the goals of JIT and complexity reduction.
Supply chain management. To further improve its competitiveness, Carrier has been strengthening its supplier relationships. Actions taken by its suppliers greatly influence the price, quality, and delivery speed of Carrier’s products. For example, the McMinville plant has developed a partnership with a supplier of nonproduction service parts. This supplier now staffs McMinville’s service parts warehouse and is fully responsible for purchasing, stocking, and scheduling service parts. McMinville’s ABCM model illustrates how the supplier can source service parts and actually run the warehouse more cost effectively than McMinville can with its own employees.
The McMinville plant currently is considering a partnership with a supplier of copper tubing. This supplier would be responsible for managing the copper tubing portion of McMinville’s raw materials warehouse. Through this partnership, the copper tubing supplier would exploit certain of its core competencies. It has detailed knowledge of material flow from its own plants, where the tubing is formed, to its customers. Many of the copper tubing suppliers also have the latest technology for copper tubing fabrication. Therefore, the partnership might be expanded to include some fabrication of copper tubing parts. (The vendor may choose to perform some operations at its own facility and others at McMinville.) As the vendor becomes directly involved in McMinville’s production process, it can (or might be required to) propose improvement programs. These improvements might be in product functionality, the production process, or quality. And, finally, vendor management of this activity also will reduce cycle time. Once again, ABCM helps Carrier make better decisions by considering the entire cost of an activity and not just the “out-of-pocket” costs such as the cost of the raw materials.
Target costing. In the current competitive marketplace, customers often dictate the price they will pay for a given set of product features. Therefore, Carrier has eliminated “cost plus” pricing for its products and now uses a target costing approach. The target costing process begins when Carrier estimates the price customers will pay for a new product offering (the target selling price). After subtracting a desired profit margin from the target selling price, a target cost is established. The new product’s target cost then is compared with its estimated cost. (Cost estimates are based on the new product’s initial design and current manufacturing processes.) If the product’s estimated cost is higher than its target cost, engineers will attempt to either design costs out of the product or improve the manufacturing process. In the end, if the target cost cannot be met, the product will not go into production.
Both the complexity reduction program and ABCM are linked to target costing at Carrier. These initiatives encourage engineers to control costs by designing products that use common components and standard manufacturing processes. Gone are the days when engineers prided themselves in developing unique, elegant parts.5 When the new products do require new component designs, the engineers try to use existing manufacturing processes to build the components. To facilitate this new directive, product designers are now part of an engineering team that includes manufacturing engineers. The team uses a “design for manufacturability” philosophy in which the design team works with manufacturing to introduce product designs that use cost effective manufacturing processes.
Performance measures. An activity dictionary with common process definitions supports performance measurement among the Carrier plants. Managers at the plants use the dictionary to develop internal benchmarks for activity-based process costs. The managers also share information to learn from the low-cost producers. At the McMinville plant, the first line production supervisors also receive monthly reports with financial (labor, material usage, and scrap) and nonfinancial (production schedule targets) information. The supervisors are accountable for budgeted process costs in their areas, and the results influence their performance evaluation.
At the product level, Carrier uses ABCM to support product mix decisions. Its product mix at each site is based on a product profitability analysis. For example, unprofitable products are either dropped or moved to another Carrier location, and profitable products are emphasized. Essentially, this system encourages competition among the plants—the most efficient plants win bids for new products and take over production contracts from less efficient plants. 
Even though the McMinville plant appropriately has dropped some product lines and added others, it has taken some missteps along the way. Some products that appeared to be unprofitable mistakenly were dropped (existing products) or avoided (new business). This scenario occurred because management did not conduct the following analysis:
•	Before rejecting an unprofitable product, management should make every effort to remove costs from the product’s design or production process.
•	When the plant has excess capacity in the short run and sales revenue more than covers variable cost, new products should be considered for production (and existing products should not necessarily be dropped).

STAYING COMPETITIVE WITH HARD DATA
Carrier’s complexity reduction program along with its other improvement initiatives have combined to produce quantifiable results (Figure 2). But more work needs to be done for Carrier to maintain its competitive edge. In the current competitive environment, Carrier is striving to better understand cost behavior and the steps it can take to maintain its position as the world’s largest manufacturer of air conditioning and heating products. Even though Carrier’s management believes that product and process complexity hurts profitability, it needs hard financial data. ABCM provides the information managers need to make difficult decisions.


1F.A. Gonsalves and R. G. Eiler, “Managing Complexity Through Performance Measurement, Management Accounting, August 1996, p. 35.
2For an in-depth discussion of this classification scheme, see Robin Cooper, “Cost Classification in Unit-Based and Activity-Based Manufacturing Cost Systems,” Journal of Cost Management, Fall 1990, pp. 1-14.
3ln their article, “Managing complexity Through Performance Measurement,” Gonsalves and Eiler provide additional examples of complexity performance measures.
4As part of the ABCM best practices study, sponsored by the APQC and CAM-I, the research team searched for characteristics that were common among the best practice companies. One finding was that each of the 15 best practice companies had linked ABCM to another improvement initiative. Total quality management (TQM). Just-in-time (JIT) manufacturing, and business process reengineering (IBPR) were some of the other initiatives that were linked to ABCM. This linkage provides direction for the ABCM implementation and a ready application for the ABCM information once it becomes available.
5A new product at the McMinville plant recently required three design attempts before its target cost was achieved. It was obtained only after the design team brought the part count down from 160 to 60 parts.























































3-2:  USING DIRECT LABOR COST IN A COST VS. RESOURCES FRAMEWORK

      UPDATING THE TRADITIONAL TREATMENT OF COST TERMS CAN IMPROVE BUSINESS DECISIONS.


BY PARVEZ R. SOPARIWALA

Activity-based costing measures resources used for an activity by the cost driver . . . The resources supplied to an activity are the expenditures or the amounts spent on the activity . . . The difference between resources supplied and resources used is unused capacity.1 (Emphases authors) Labor costs have caused both confusion and controversy in costing circles. Labor costs were originally flexible costs, because workers were paid in proportion to the hours they worked . . . scheduling and union considerations have changed most labor costs into capacity-related costs, because even though many workers are paid on an hourly basis, their wages are guaranteed to be paid, at least in the short run, regardless if work is available. For this reason, most organizations now treat labor costs as capacity related rather than flexible.2

Two developments have influenced recent evolution in cost/managerial accounting literature. The first issue, suggested by Robin Cooper and Robert Kaplan, emphasizes the distinction between the cost of available, or supplied, resources and the cost of used resources.3 It is argued that the difference between the cost of available resources and those used should not be allocated to the units produced but written off separately as a loss. Most traditional cost/managerial accounting textbooks, however, do not generate the cost of unused resources. The other issue brings accounting terminology in line with today’s business environment. Most traditional cost/managerial accounting textbooks assume that direct or assembly labor is acquired when these services are required, thereby suggesting that direct labor costs are avoidable or are relevant for deciding the cost of a job that uses this labor. Assembly labor in today’s business environment, however, is often acquired before it is used, in which case these direct labor costs are really not avoidable or relevant in determining the cost of a certain job that uses this labor because the direct labor has already been acquired. Following this line of thought, one might reasonably argue that direct labor cost should be a fixed cost because it is paid for in advance and its payment does not vary with the number of units produced. I argue that direct labor cost (for example, assembly cost) will always be a variable cost, whether it is acquired in advance of use or acquired when needed. Many textbooks have incorporated this and other issues.4 But such incorporation has generally been piecemeal, and no textbook, to my knowledge, has provided a comprehensive framework of cost terminology after incorporating these two developments.

TRADITIONAL TREATMENT OF COST TERMS

Traditional cost/managerial accounting usually defines three categories of costs. A cost can be:
◆ Fixed or variable with respect to a level of activity for cost estimation and cost prediction purposes.5
◆ Direct or indirect to a cost object, and, in particular, be direct (or traceable) to a unit of product (e.g., direct material and direct labor) or indirect (or allocated) to a unit of product (e.g., overhead and nonmanufacturing expenses) for cost determination purposes.6
◆ Relevant (or avoidable) or irrelevant (or unavoidable) when choosing between decision-making alternatives such as make-or-buy.7 I use direct labor cost to highlight the differences between the traditional and contemporary treatments discussed later.8 Assume two assembly line workers are hired at the rate of $10 per hour. Both work six hours assembling 120 units in batch #439, and together they are paid $120 (12 hours * $10 an hour) for their effort. Figure 1 shows how this transaction would be reflected using the traditional treatment of direct labor cost. For example:

◆ The actual cash outflow of $120 is an avoidable or relevant cost; that is, it would only be incurred if the 120 units in batch #439 need to be assembled. Hence, for direct labor to be an avoidable or 
ST—
$120
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relevant cost for short-term decision making, it needs to be paid on a piece-rate basis, that is, the resources of $120 are expended only after each assembly worker works six hours on batch #439.
◆ The direct labor cost is $120 because the use of 12 hours of assembly labor can be traced to the production of 120 units in batch #439—the work was performed solely for that batch of 120 units.
◆ The $120 cost is also a variable cost because the total direct labor cost is likely to vary with the number of units to be assembled in the batch. A smaller number of units in the batch, say 110 units, would have necessitated a smaller number of direct labor hours (11 or [(12 hours/120 units) * 110 units]) and, consequently, a smaller direct labor cost ($110 or [11 hours * $10 per hour]). The implication of the traditional treatment is that direct labor costs are variable costs because they are incurred in proportion to the units produced, and these variable costs are also relevant costs because direct labor was acquired on a piece-rate basis; that is, acquired only when it was needed for the job.9 But what if direct labor were not piece-rate? Say it was paid a fixed amount per week or month irrespective of how many hours it worked? Would it still remain a variable cost, or would it now be classified as a fixed cost since it was acquired and paid for before it was actually used? I will look at these and other questions next.

CONTEMPORARY TREATMENT OF COST TERMS

Some cost/managerial accounting textbooks have attempted to update the traditional treatment of cost terms to bring it more in line with the existing business environment where direct labor, for example, is often salaried; that is, it is not acquired on a piece-rate basis. This contemporary treatment can be seen in the following updated version of the previous example:
◆ Two assembly line workers are hired at $10 an hour.
◆ Worker A is hired on a piece-rate basis and works for six hours assembling 60 of the 120 units in batch #439 and is paid $60 (6 * $10).
◆ Worker B is hired on a nonpiece-rate basis, and she is paid at $10 for eight hours’ work even though she may not work for eight hours on any job.10
◆ Worker B works six hours assembling the remaining 60 of the 120 units in batch #439, spends one hour familiarizing a new intern with the intricacies of her machine, and has no work for the remaining hour. She is paid $80 [(6 + 1 + 1) * $10] for her efforts. The example highlights the following facts:
◆ Labor may be acquired on a piece-rate basis where a worker would be paid only for the work she performed. Worker A is one such worker, and she bears all the risk—the employer can always send her home if there is no work for her.
◆ Labor may be acquired on a nonpiece-rate basis where a worker would get paid for being available to do eight hours of work. Worker B is such a worker and bears a fraction of the risk borne by Worker A. The employer bears all the risk, hypothesizing there will be enough work for Worker B to justify hiring her for the eight-hour day.
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◆ If all labor acquired on a nonpiece-rate basis is not used for the purpose it was acquired, it might be justifiable for the employer to use the worker wherever she can contribute. So even though a worker may be contracted primarily as direct or assembly labor, she may end up spending some, or all, of her time with tasks that may not directly contribute to the product or batch, or, worst of all, she may have no work. Figure 2 shows this transaction, using a more contemporary treatment of direct labor cost.

Cost of available resources vs. cost of used resources vs. cost of unused resources

First, the contemporary treatment highlights the relatively recent development in the cost-management literature spearheaded by Cooper and Kaplan, who have emphasized the distinction between the cost of resources available (or supplied) and the cost of used resources. They suggest that products created and services provided during the year should be charged for the resources they actually use, and the balance should be considered as the cost of unused resources and written off as an expense on the income statement and not be spread over the products created and services provided during the year. The traditional treatment, on the other hand, did not highlight this distinction because it assumed that direct labor was piece-rate, and, hence, the cost of resources available was automatically equal to the cost of resources used.

Cost of available resources: Flexible vs. committed resources

Second, Figure 2 partitions the cost of available resources into the cost of committed resources, or capacity-related resources, and the cost of flexible resources.11 In the context of the earlier example, the $60 paid to Worker A represents a flexible resource because Worker A is paid on a piece-rate basis and worked six hours on batch #439. Other examples would include raw material, electricity, and hiring temporary workers. Similarly, the $80 paid to Worker B represents a committed resource as Worker B is not paid on a piece-rate basis and essentially is available for work during the eight-hour day. The fact that Worker B worked only six hours on batch #439 has no impact on the company’s obligation to pay her $80 because they hired her for the eight-hour day. Other examples would include purchase of fixed assets, property taxes, and insurance. As a result, the total resources expended were $140, of which $60 were flexible resources and $80 were committed resources.

How is distinguishing between flexible and committed resources useful?

The significant issue in differentiating between these resources is the “timing” of the acquisition of resources. That is, were the resources acquired in advance of use (were they committed resources) or were they acquired only when they were needed (were they flexible resources)? This distinction is critical for short-term decision making as the profitability of a short-term decision depends only on the resources that have to be acquired for that purpose; that is, the decision depends on the flexible resources. Let’s assume that a customer wants a price quote on the assembly of 120 units of her product during the following week. You estimate that it would take 12 hours of work to assemble these 120 units. Based on your operating schedule, however, you find that Worker B (the worker who is not paid on piece-rate) is expected to be free for five hours during the next week. Because you would need seven more hours, you contact Worker A (the one who is paid on a piece-rate) and find that she is available to work for seven hours next week. Before contacting the manufacturer, you need to determine your cost. Because Worker B will be paid for the next week whether she works on this new job or not, you choose to ignore that cost and concentrate primarily on the cost of $70 (7 hours * $10) that you will have to pay Worker A. Assuming that there are no other costs, you might consider $70 as your only cost and price the job at the price you believe the manufacturer is willing to pay, but above $70. But would you always expect to spend $70 in the short run to assemble the 120 units? Not necessarily! That would depend on the number of hours that Worker B had available during that week. If Worker B had all eight hours available, the short-run cost of assembling the same 120 units would be $40. Or if Worker B had no hours available during that week, the short-run cost of assembling 120 units would be $120 because Worker A would have to be hired and paid $120 for 12 hours of work. Hence, the cost of assembling these 120 units on any future date would depend on the availability of Worker B. On the other hand, what did it really cost you to assemble the 120 units? In other words, what cost would you be willing to use as a long-term price quote for this manufacturer? Might it be $70? No! The cost of assembling the $120 units is $120, and that cost has nothing to do with whether some of it is derived from using a flexible resource and whether some of it is derived from using a committed resource. Distinguishing between flexible and committed resources allows one to determine the short-term profitability of a business decision, which is very similar to what traditional cost/managerial accounting textbooks discuss in their “Relevant Costs for Decision Making” or “Differential Costs for Decision Making” chapters. This view is also consistent with direct or variable costing and its later extension, throughput costing, popularized by Eli Goldratt and Jeff Cox’s The Goal, and can be distinguished from the long-term cost view popularized by the proponents of activity-based costing.


Cost of used resources: Direct vs. indirect to a batch

Because 12 hours (six hours each by Workers A and B) were used to assemble 120 units in batch #439, a total of $120 still represents direct labor cost; that is, the cost of $120 can be traced to the 120 units in batch #439. Of the remaining two hours that were available from Worker B, one hour was spent educating a new intern on the intricacies of a machine. As this training had nothing to do with batch #439 or any other batch, $10, representing one hour, is indirect to all batches. Finally, Worker
A had no work for one hour. This cost of $10 is neither direct nor indirect to any batch because the hour was not spent adding value directly or indirectly to any product or batch. Hence, even though the cost of available resources is $140, the total costs that are direct or indirect to a batch are $130 ($120 + $10). The balance of $10 is the cost of unused resources. On the other hand, if the total number of units in batch #439 was 110, and Worker A had still been hired for six hours, the direct labor cost would have been $110 (five hours from Worker B and six hours from Worker A), the indirect cost (B’s one hour for training the intern) would have remained at $10, but the cost of unused resources (B’s idle time of two hours) would have increased to $20. The cost of available resources would have remained $140.

Cost of used resources: Variable vs. fixed to a unit of product

As 12 hours (six hours each by Workers A and B) were used to assemble 120 units in batch #439, a total of $120 still represents a variable cost; that is, the assembly cost varies with the number of units assembled. Hence, the cost of $120 would double to $240 if the number of units in batch #439 doubled from 120 units to 240 units. Of the remaining two hours that were available from Worker B, one hour was spent educating a new intern. This training was independent of the 120 units manufactured in batch #439 or any other units manufactured in any other batch, so its cost of $10 is unlikely to be influenced by the size of this batch or any other batch. Hence, $10, representing one hour, is a fixed cost. Finally, Worker A had no work for one hour. This cost of $10 is neither variable nor fixed with respect to a unit of product and represents the cost of unused resources. Out of the cost of available resources of $140, the costs that are either variable to fixed with respect to units of product are $130 ($120 + $10), the balance of $10 being the cost of unused resources. On the other hand, if the total number of units in batch #439 was 110, and Worker A had still been hired for six hours, the variable cost would have been $110 (five hours from Worker B and six hours from Worker A). Worker B’s one hour for training the intern would have remained a fixed cost at $10, but the cost of unused resources (B’s idle time of two hours) would have increased to $20. The cost of available resources would have remained $140. 

What information does the cost of used resources provide?

While the cost of available resources represents the cost of committed and flexible resources, the cost of used resources represents how these resources were actually used. For example, were any of the resources used primarily for a certain product or batch of products? If so, the cost of those resources would be direct to the product or batch of products. Similarly, were any of the resources used in direct proportion to the number of units manufactured? If so, the cost of those resources would be variable with respect to the number of units manufactured. Now let’s assume that a customer wants to offer you a long-term contract to assemble 120 units of her product a week. This time, however, she would like to sign a five-year contract. You estimate that it would take 12 hours of work to assemble these 120 units of product. But you are unlikely to check your operating schedule for the next week to see if Worker B is free then since you are attempting to provide a quote for the next five years and worker B may have different schedules during the next 260 weeks. For all you know, Worker B may not be with you for the next five years. You need to determine the cost of using 12 hours of your resources every week for the next five years, regardless of who will be doing the assembling or how you will be paying her (piece-rate or nonpiece-rate). If you assume that the wage rate per hour will remain at $10 over the next five years, then the long-term cost for assembly would be $120 a week, which will be both direct to the job as well as variable to the number of units manufactured. Now it is possible that, during one week, you may find that Worker B (the worker not paid on piece-rate) works five hours on the job and Worker A (paid on a piece-rate) works the remaining seven hours. Even though you will only acquire resources for $70, your cost would still be $120 for that week—$120 being direct to the job as well as variable to the number of units. During another week, you may find that Worker B (the worker not paid on piece-rate) can work on the job all 12 hours, over two days, and Worker A (paid on a piece-rate) is not needed. Even though you have acquired no resources for this job, your cost would still be $120—again, $120 being direct to the job as well as variable to the number of units. Hence, the long-term cost of assembling the 120 units is $120, all of it being direct to the batch as well as variable with the number of units produced, and such longterm cost has nothing to do with whether a flexible resource (Worker A) or a committed resource (Worker B) is acquired. This long-term view is consistent with full or absorption costing and its later extension, activity-based costing, popularized by Robin Cooper, Robert Kaplan, and others.

What information does the cost of unused resources provide?

Figure 2 reveals that $10, representing one hour of idle time by Worker B, is the cost of unused resources. Such cost of unused resources could represent waste or a myriad of causes needing management action.12 One such action could be to create additional demand for the resource through additional production/sales, thereby transferring part or all of the cost of unused resources to the cost of used resources. For example, if the total number of units in batch #439 were 130, and Worker A had still been hired for six hours, the variable cost would have been $130 (seven hours from Worker B and six hours from Worker A).
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Worker B’s one hour for training the intern would have remained a fixed cost at $10, but there would have been no cost of unused resources as the extra unused hour was used up by the assembly of 100 additional units. The cost of available resources would have remained $140.
Another action could be to sell or dispose of one or more “chunks” of resource if the demand placed on this resource is reduced. For example, assume the total number of units in batch #439 was 40 and Worker B has enough available time to work on this batch. In that case, Worker A would not be needed. Yet if Worker B had no other assignments, four hours of her time, or $40, would be the cost of unused resources. If such a scenario repeats itself quite often, you might have to consider letting
Worker B go and using Worker A whenever you have extra work. Such release of Worker B would be equivalent to disposing of a “chunk” of resource.

Can this all be synthesized into a comprehensive framework?

Figure 3 illustrates a comprehensive framework of cost terms that reveals the following steps:
1. The starting point for all discussions regarding cost terms should be the cost of resources acquired. In financial accounting terms, this is equivalent to acquiring an asset.

2. When you have determined the resources that were acquired, the next step is to decide if those resources are committed resources or flexible resources. This distinguishes the timing of the acquired resources and is useful for short-term decision making using direct or variable costing or its more recent version, throughput costing.
3. All flexible resources are used, so the cost of flexible resources is always converted into the cost of used resources. No cost of unused resources arises from the acquisition of flexible resources. On the other hand, all committed resources need not be used. The costs of committed resources are broken up into the cost of used resources and the cost of unused resources.
4. The cost of used resources is made up of the cost of flexible resources acquired (and used) and the cost of committed resources used. This cost of used resources is now the universe from which costs for cost determination purposes (direct vs. indirect cost) and costs for behavioral purposes (variable vs. fixed) are extracted. Many traditional cost/management accounting textbooks ignore these developments. First, they fail to make a distinction between the cost of available resources and the cost of used resources. Second, they assume that direct or assembly labor is acquired when these services are required, thereby suggesting that direct labor costs are avoidable or are relevant costs for decision making. Using the piecemeal advancements from many cost/managerial accounting textbooks, one can compile a comprehensive framework for cost terminology— one that attempts to incorporate these two cost/managerial accounting developments. 




1 Michael Maher, Clyde Stickney, and Roman Weil, Managerial Accounting, seventh edition, Harcourt College Publishers, Fort Worth, Texas, 2001.
2 Anthony Atkinson, Rajiv Banker, Robert Kaplan, and Mark Young, Management Accounting, third edition, Prentice-Hall, Upper Saddle River, N.J., 2001.
3 Robin Cooper and Robert Kaplan, “Activity-Based Systems: Measuring the Costs of Resource Usage,” Accounting Horizons, September 1992, pp. 1-13.
4 Examples include Atkinson, et al., 2001; Don Hansen and Maryanne Mowen, Cost Management, third edition, South- Western College Publishing, Cincinnati, Ohio, 2000; Don Hansen and Maryanne Mowen, Management Accounting, fifth edition, South-Western College Publishing, Cincinnati, Ohio, 2000; Ronald Hilton, Michael Maher, and Frank Selto, Cost Management, Irwin McGraw-Hill, Boston, Mass., 2000; Maher, et al., 2001; and Cheryl McWatters, Dale Morse, and Jerold Zimmerman, Management Accounting, second edition, Irwin McGraw-Hill, Boston, Mass., 2001.
5 “A fixed cost is a cost that remains constant, in total, regardless of changes in the level of activity, “from Ray Garrison and Eric Noreen, Managerial Accounting, ninth edition, Irwin McGraw-Hill, Boston, Mass., 2000, p. 58; “A variable cost is a cost that varies, in total, in direct proportion to changes in the level of activity,” Garrison and Noreen, 2000, p. 57.
6 “The term direct labor is reserved for those labor costs that can be easily (i.e., physically and conveniently) traced to individual units of product…. The labor costs of assembly-line workers, for example, would be direct labor costs, as would be the labor costs of carpenters, bricklayers, and machine operators,” Garrison and Noreen, 2000, p. 45. For this discussion, I ignore nonmanufacturing costs like sales commissions and simplistically assume that all nonmanufacturing costs are indirect to a unit of product. I also ignore the important distinctions of indirect costs provided by activity-based costing.
7 “An avoidable cost is a cost that can be eliminated in whole or in part by choosing one alternative over another…. Avoidable costs are relevant costs. Unavoidable costs are irrelevant costs,” Garrison and Noreen, 2000, p. 616.
8 I recognize that direct labor cost is no longer an important part of many companies’ cost structures, but I use direct labor cost because it offers an opportunity to best differentiate the diverse treatments available in the cost/managerial accounting textbooks.
9 The only exception was the case of obsolete inventory where direct costs, such as direct materials and direct labor, were not relevant because they had already been acquired and used.
10 For simplicity, I ignore the possibility that Worker B, not being paid on a piece-rate basis, might cost less than the $10 an hour that Worker A, a piece-rate worker, is paid.
11 “Committed resources are purchased before they are used,”
Hansen and Mowen, 2000, p. 690; “capacity-related resources are acquired and paid for in advance of when the work is done,” (Emphases authors), Atkinson, Banker, Kaplan, and Young, 2001, p. 74; “flexible resources can be easily purchased in the amount needed and at the time of use,” Hansen and Mowen, 2000, p. 690.
12 CAM-I (Consortium for Advanced Manufacturing- International), in its attempt to explain the cost of unused resources or capacity, introduced the concepts of idle capacity and nonproductive capacity. For more details, see Thomas Klammer, Capacity Measurement & Improvement, Irwin Professional Publishing, 
Chicago, Ill., 1996.
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Figure 2: A Contemporary Treatment of Cost Terms
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