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Readings

6-1: “How Boeing Tracks Costs, A to Z” by Robert J. Bowlby, The Financial Executive. Reprinted with permission. 

This article explains the change in Boeing’s costing approach, from one based on job -costing to a process costing approach.


Discussion Questions:
1.	Explain what Boeing means by process accounting.
2.	What are the advantages of the process accounting approach at Boeing?
3.	How does the new process accounting approach affect each business unit’s incentives and tools to control costs?
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6-1 The Rossford Plant

Having heard Robert Kaplan speak on some of the shortcomings of current cost accounting systems, I decided to undertake a review of the cost accounting system at our Rossford Plant. I was particularly concerned whether the overhead costs were being allocated to products according to the resource demands of the products. Costing our products accurately has become more important for strategic purposes because of pressures to unbundle sets of original equipment windows for the automakers.
Mark MacGuidwin, Corporate Controller
Libbey-Owens-Ford Co.


BACKGROUND
Libbey-Owens-Ford Co. (L-O-F), one of the companies in the Pilkington Group, has been a major producer of glass in the United States since the turn of the century. Its Rossford Plant produces about 12 million “lites” of tempered glass per year. (A lite is a unit such as a rear window, which is called a “back lite,” or a side window, which is called a “side lite.”) The plant makes front door windows, quarter windows, back windows, and sunroofs. About 96 percent of the lites produced are sold to original equipment (OE) automotive customers; the remaining 4 percent are shipped to replacement depots for later sale to replacement glass wholesalers. Lite sizes range from .73 square feet for certain quarter windows to about 13 square feet for the back lite of a Camaro/Firebird. The average size is approximately four square feet.
The Rossford Plant is comprised of two production processes: float and fabrication (“fab”). The float process produces raw float glass, the raw material for automotive windows. Blocks of float glass are transferred to the fab facility, where lites are cut to size, edged, shaped, and strengthened. The final product is then inspected, packed, and shipped.
Parts of the Rossford Plant date to the founding of the company. Unlike other L-O-F plants, which were designed around the automated Pilkington float-tank process with computer controlled cutting and finishing operations, the Rossford Plant was designed for the older process of polishing plate glass to final products. Pilkington float-tanks were installed in the plant during the 1970s, and the cutting processes were substantially automated during the 1980s. However, the finishing processes have not yet been automated to the extent as at the other plants.
Mark MacGuidwin, Corporate Controller of L-O-F, and Ed Lackner, Rossford’s Plant Controller, became concerned during 1987 about the cost allocation process at Rossford for several reasons. First, the process had not been critically evaluated since the automation of the cutting processes. Second, the overhead cost structure at Rossford differed dramatically from that of other L-O-F plants. A larger pool of indirect costs was allocated to equipment centers. Third, they had collected evidence that the cost allocation process at Rossford was not accurately assigning costs to units of product. And fourth, changes in the company’s competitive environment were raising strategic issues that demanded accurate product cost information for pricing, product mix, and production scheduling purposes.


RELATIONSHIP OF SIZE TO PROFIT
In his investigation, MacGuidwin discovered what he believed were two key observations made by the Vice Presidents of Engineering and Manufacturing. Historically in the automotive glass business, original equipment customers have purchased a complete set of windows for a car model from a single glass manufacturer. From the glass manufacturer’s perspective it was therefore necessary that the markup on cost for the entire set, or bundle, of glass units be adequate for profitability. Despite the buying habits of these OE customers, firms in the industry quoted selling prices for individual units of glass within each set. As easy benchmarks, the selling prices were customarily set in proportion to the size in square feet of the units, with smaller lites priced lower than larger lites.
However, the cost of producing automotive glass is not related proportionately to the size of the unit produced. The production process involves two principal fabricating operations: cutting the unit from a larger block of glass, and then bending it to the necessary shape and strengthening it in a tempering furnace. Neither the cost of cutting nor the cost of tempering is proportional to the size of the unit produced. Only a limited number of units can be fed into either a cutting machine or a tempering furnace regardless of the size of the units, with little or no difference in feed rates or resource consumption related to size.
The joint effect of these two observations is an understanding in the glass industry of the average relationship between unit size and unit profit that is depicted in Figure 1. Margin percentages for passenger car lites are somewhat higher than the industry average.
Recent changes in the competitive structure of the OE automotive glass industry have led to the possibility of “unbundling” sets of windows. Major customers are considering not only allowing different manufacturers to supply units for the same car model (for example, windshields from one and rear windows from another) but also setting target prices based on the manufacturing costs of the units, a process already begun by General Motors. Under these circumstances, the costs reported by the accounting system for individual units of glass have strategic implications that were not relevant in the past.


CURRENT PRODUCT COSTING PROCESS
Figure 2 shows the cost center groupings for the production process. The float and fabricating operations report to the same plant manager and have a common support staff. Raw glass is transferred from float to fab at standard variable plus standard fixed cost. (Profits are measured only at the point of sale of the finished product to the customer.) Direct labor and overhead costs are assigned to units of final product as follows:

(1)	Direct labor costs are assigned to equipment centers (lines of machines in PC&E and furnaces in Tempering) based on standard crew sizes. Thus, a labor cost per equipment hour is developed for each of the several machines and furnaces based on crew sizes and standard wage and fringe benefit rates.
(2)	Overhead costs, both variable and fixed, that are directly traceable to a specific equipment center are pooled to develop a rate per equipment hour for that center.
(3)	A standard feed rate is established for each lite for each applicable cutting machine and furnace, and costs are applied to product based on costs per equipment hour/units fed per hour. (Feed rates to different tempering furnaces differ substantially.)
(4)	General (indirect) plant overhead costs are allocated in two steps:
(i)	20 percent of the total is allocated to the float process and 80 percent to fabricating, then
(ii)	the 80 percent allocated to fabricating is assigned to units of product at a flat rate per square foot (approximately $1.00 per square foot in 1987, adjusted for differing yield rates).

The costs classified as general plant overhead amount to 30 percent of the total indirect costs of the plant. General plant includes approximately 100 salaried employees involved in plant management, engineering, accounting, material control, pollution control, quality control, maintenance management, research and development, production management, and human resources. It also includes depreciation of equipment and buildings not assigned to operating departments, property taxes and insurance, general plant maintenance, and post retirement costs.
MacGuidwin decided to limit his initial analysis to the automotive glass fabricating facility at the Rossford Plant. He and Lackner were confident that the process of assigning costs to units of raw float glass was sufficiently accurate. They also believed that the direct costs of labor and overhead associated with the PC&E and Tempering Furnace equipment centers were being properly attached to units of product based on the units’ standard feed rates per hour. The rates had been set with downtime assumptions intended to cover mechanical and electrical problems, stockouts, and part changeovers.
“On the whole, Ed Lackner and I felt pretty good about what we were discovering,” commented MacGuidwin. “Over two-thirds of the costs of the plant were being assigned to units of product based on metered usage of our two constraining resources, machine time in the PC&E center and furnace time in the Tempering center.”
“On the other hand,” Lackner pointed out, “we had a potential problem with our general plant costs. For years we had been assigning them to units produced based on square footage. We knew that this allocation base didn’t capture activities that were driving the overhead costs, but we didn’t know whether the allocation process was substantially distorting the final product costs. Until recently it didn’t matter how these costs were allocated because unit price/cost differentials did not enter into any strategic decisions.”


ALTERNATIVE ALLOCATION METHOD
The allocation of general plant overhead costs between float and fab seemed reasonable to the two Controllers. They analyzed a number of factors that could have been driving the allocation, including the number of hourly employees, the space occupied, and the variable costs incurred. They also interviewed managers concerning where time was spent by employees in the overhead base. All indicators pointed to the appropriateness of assigning 20 percent of the general plant costs to float and 80 percent to fab.
“The principal outcome of our analysis was to propose and implement on a test basis an alternative method for re-allocating the 80 percent allocated to fab,” explained MacGuidwin. “Under the old method we allocated a flat rate per square foot produced. This might be reasonable if each square foot of glass costs the same to make in the PC&E and Tempering departments. However, we knew from our production engineers and from our own tracking of direct costs in those cost centers that this was just not the case.”
To test an alternative allocation method, MacGuidwin and Lackner chose four parts with the following characteristics:

(1)	a small, high volume, low profit margin part (Truck Vent);
(2)	a small, high volume, moderate profit margin part (Passenger Car Rear Quarter Window);
(3)	a large, high volume, moderate profit margin part (Passenger Car Front Door); and
(4)	a large, moderate volume, high profit margin part (Passenger Car Back Lite, Heated).

As indicated in the following table, the direct costs of fabricating these parts differ substantially:



	Part
	Square Feet Per Unit
	Cost Per Cutting
	Square Foot Furnace

	Truck Vent
	.77
	$2.870
	$1.676

	Passenger Car Rear Quarter
	.73
	1.494
	3.312

	Passenger Car Front Door
	5.03
	.340
	.634

	Passenger Car Back Lite
	7.07
	.206
	.682



The input measure selected as the basis for allocating general plant overhead costs to units of product was the most scarce (bottleneck) resource in the facility—time spent in the tempering furnaces. The production plan indicated a furnace capacity of 48,500 hours per year. Dividing the portion of the costs assigned to fab by the furnace capacity resulted in a rate of $503 per furnace hour.
Using the feed rates of the individual pieces, MacGuidwin was able to compute a new standard cost for each of the four products. Figure 3 shows the standard cost per square foot, the cost per lite, and the gross margin percentage of each product under both the old and new methods of allocating general plant overhead. The Corporate Controller was pleased with the results:
“Although the results shown for the four products are not as dramatic as I’ve seen for some manufacturers, they do indicate a need to rethink and reanalyze our cost allocation system. Basically, the new method of allocating general plant overhead represents more closely what the Engineering and Manufacturing Vice Presidents were telling me about cost incurrence. The old system allocated a large pool of indirect costs equally to output, whereas the new system makes some attempt to associate those costs with the resource demands placed on our productive capacity by individual products. The old method clearly distorted our product costs. The new method should work better as long as we produce at plant capacity.”


Required:
1.	What is the cost object before the change in the product costing system? After the change? Why did MacGuidwin and Lackner change the focus of the system?
2.	What are the characteristics of a good product costing system?
3.	How do the process control and product costing functions of Rossford’s cost accounting system interact? What conversion costs are treated as direct product costs in the system?
4.	In your opinion, is the new allocation method for general plant costs better than the old method? Why or why not?
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	Figure 3

	Unit Data Under Old and New  Allocation Methods

	
	
	
	
	
	
	
	
	
	

	
	Truck Vent
	
	Passenger Car Front Door

	
	Old
	New
	
	Old
	New

	
	Amount
	Percent
	Amount
	Percent
	
	Amount 
	Percent
	Amount 
	Percent

	Cutting
	$2.870
	47
	$2.870
	42
	
	$0.340
	12
	$ 0.340
	14

	Furnace
	1.676
	27
	1.676
	24
	
	0.634
	23
	0.634
	25

	General Plant
	1.020
	17
	1.740
	25
	
	1.036
	38
	0.800
	32

	All Other Costs
	  0.566
	    9
	  0.566
	    8
	
	  0.716
	  26
	  0.716
	    29

	Std. Cost Per Sq. Ft.
	$6.132
	 100
	$6.852
	 100
	
	2.726
	 100
	$2.490
	  100

	Sq. Ft. Per Lite
	  0.770
	
	  0.770
	
	
	  5.030
	
	  5.030
	

	Cost Per Life
	$4.722
	
	$5.276
	
	
	$13.712
	
	$12.525
	

	Selling Price
	$2.820
	
	$2.820
	
	
	$16.820
	
	$16.820
	

	Gross Margin (Percent)
	   (67)
	
	    (87)
	
	
	      18
	
	      26
	

	
	
	
	
	
	
	
	
	
	

	
	Passenger Car Rear Quarter
	
	Passenger Car Back Lite

	
	Old
	New
	
	Old
	New

	
	Amount
	Percent
	Amount
	Percent
	
	Amount 
	Percent
	Amount 
	Percent

	Cutting
	$1.494
	21
	$1.494
	16
	
	$0.206
	5
	$ 0.206
	6

	Furnace
	3.312
	47
	3.312
	36
	
	0.682
	18
	0.682
	20

	General Plant
	1.022
	14
	3.020
	33
	
	1.064
	28
	0.674
	20

	All Other Costs
	  1.266
	   18
	  1.266
	  14
	
	  1.810
	  48
	  1.810
	    54

	Std. Cost Per Sq. Ft.
	$7.094
	 100
	$9.092
	 100
	
	$3.762
	 100
	$3.372
	  100

	Sq. Ft. Per Lite
	  0.730
	
	  0.730
	
	
	  7.070
	
	  7.070
	

	Cost Per Life
	$5.179
	
	$6.637
	
	
	$26,597
	
	$23.840
	

	Selling Price
	$6.680
	
	$6.680
	
	
	$56.120
	
	$56.120
	

	Gross Margin (Percent)
	   22
	
	     1
	
	
	      53
	
	      58
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6-2 The United L/N Plant

We never imagined that we’d ever be looking at the type of costing issues at our United L/N Plant that have now become apparent. The plant design was engineered from the beginning as a state-of-the-art production process that would avoid most of the traditional problems. Now we’re in the process of taking a second look.
Ken Marvin
Director, Planning and Control
OE Business Unit
Libbey-Owens-Ford Co.


BACKGROUND
Libbey-Owens-Ford Co. (L-O-F), one of the companies in the Pilkington Group, has been a major producer of glass in the United States since the turn of the century. Its newest plant, United L/N, began producing glass products in November 1987. Located in Kentucky, United L/N is a joint venture between L-O-F and a Japanese company, Nippon Sheet Glass.
Unlike the Rossford Plant, which produces the raw float glass used in its fabrication process, United L/N is a fabrication plant only. The organization of the plant reflects the just-in-time, pull through philosophy. The production process is fully automated, requiring no human intervention from beginning to end. Very high quality and minimal scrap were expected to be the norm.
L-O-F treats the Rossford Plant as a standard cost center, but United L/N is organized as a strategic business unit (SBU). SBUs are evaluated on profit as well as cost control and other goals. The company charges United L/N Rossford’s standard manufacturing cost for raw glass transferred between the two plants, whereas transfer prices between SBUs are usually negotiated by their managements.


FABRICATION PROCESS AND PLANT DESIGN
The steps in the fabrication process are essentially the same as at other L-O-F facilities. First, the raw glass goes through pattern cutting where it is trimmed to the basic shape of the lite (window) it will become. Second, the cut pattern is edged. Third, the edged pattern goes through a furnace where it is formed (bent to shape) and tempered. Fourth, the final product is inspected, packed, and shipped.
The principal difference between United L/N’s process and the fabrication process of traditional plants lies in the organization of these discrete steps. At the Rossford Plant, for example, pattern cutting and edging, tempering, and packing and shipping are treated as individual cost centers and are physically separated. Each department creates a work-in-process inventory, which is periodically moved to the next stage in the process. The next stage in most cases is located in a different section of the plant. Also, all processes at Rossford require human participation.
By contrast, United L/N’s fabrication process is entirely in-line and automated. Raw glass from Rossford plant and other plants arrives packed on special racks that are designed for United L/N’s automated loading process. (The racks are also designed to protect the raw glass from damage between the shipping plant and the receiving area.) The glass has been inspected at the shipping plant to determine that each piece meets the specifications of the fabrication process.
A forklift operator loads racks of glass at the beginning of one of United L/N’s two production lines. From that point on, the entire process is operated through a numerical control computer system. Human intervention occurs only during planned downtime periods when the line undergoes preventive maintenance, when a problem stops the line’s progress, and when finished pieces are inspected prior to packing. Glass is continuously pulled through the process, so that ideally there should be no idle work-in-process inventory.
A small team of operators monitors the process, performs regular preventive maintenance, changes the computer settings for different lites, and makes unscheduled repairs as needed.


PRODUCT COSTING SYSTEM
The product costing system at United L/N is very straightforward compared to those of less automated L-O-F plants. Overhead costs associated with handling, storing, protecting, and accounting for work-in-process inventories are dramatically lower. The major components of cost include short-term fixed operating costs, labor costs of the operating teams, and the transfer prices of raw glass from other plants.
Because the entire process is automated and in-line, the feed rate is constant across all sub-processes for each individual lite being fabricated. The costing system consequently was designed as one large pool, which is assigned to units based on standard input prices and standard feed rates. The system allows for standard levels of downtime and anticipated yields. Products are not charged for either planned downtime or planned scrap, which were expected to be minimal due to the care with which the plant was designed, engineered, and monitored.


PRODUCTION AND COSTING PROBLEMS
“It wasn’t long before we began experiencing problems with our yields,” commented Ken Marvin, Planning and Control Director of L-O-F’s Original Equipment Business Unit. “At first we thought that the problems would be confined to adjusting and learning about the automated process. We thought that as we gained experience with it we could solve our difficulties without introducing more complicated costing mechanisms.”
One of the first difficulties encountered was keeping the furnaces on the two lines working efficiently. Each one was designed to work perfectly when a certain number of glass pieces were being fired, a certain number were on the threshold entering the furnace, and a certain number were leaving it.
“In our traditional plants we stockpile pieces in front of the furnaces so that we can keep them filled to their optimal levels when forming and tempering,” Marvin explained. “However, the United L/N lines were designed with no accumulators in front of the furnaces to keep them running efficiently at all times. For any number of reasons there might be gaps in the lines as they enter the furnaces. Partly because of these gaps and the resulting imperfect furnace operations, we have had unacceptably high scrap variances. Of course, scrap decreases the plant’s yield.”
“From the United L/N point of view the problem with scrap is caused by imperfections in the raw glass rather than by problems with the process. The plant’s management therefore believes that the scrap variance should be charged to the shipping plants (including Rossford plant.) Shipping plant managers, on the other hand, believe that the charge-back, even if appropriate (which remains an issue), is much too high. United L/N’s costing system costs every piece as if it goes through the entire process rather than dropping out at, for example, pattern cutting or edging stages.”
Another factor contributing to furnace inefficiency and ineffectiveness is that a line sometimes goes down unexpectedly because of a problem in pattern cutting or edging. The plant then incurs the opportunity costs associated both with having an empty tempering furnace and with having to reset the furnace after it has been empty during periods of time when it was programmed to be full.
“We have been tracking all sorts of variances trying to get some insights into the effects on costs of the kinks in the process,” continued Marvin. “We calculate a combined materials usage and spending variance, a downtime variance, a throughput variance, and a scrap (yield) variance. However, all of them are valued on the basis of costs of the entire production process rather than on the value added to the stages of production where problems occur. Now we’re reevaluating the design of our costing system at United L/N, especially in light of the ongoing negotiations with Rossford plant and other shipping plants.”


REQUIRED:

1.	As a member of the Rossford Plant negotiating team, what would be your position regarding the proper treatment of the United L/N scrap variance? As a member of the United L/N team?
2.	How could United L/N’s management determine the specific causes of defects (for example, bad glass or defective cutting, edging, or tempering operations) in units that are scrapped at the plant? What are the implications for the product costing system?
3.	What could be done to solve the problems with furnace inefficiency and ineffectiveness that Ken Marvin discussed? What are the probable effects of your suggestion(s)?

6-3 Downstream Brewery (B)
Lawrence Grasso and Cindy Moeckel

The small faucet to the right of your desk emitted a sputtering sound and bursts of white foam, rather than the liquid gold you’d become accustomed to.  Well, I guess that means I can retire the Downstream Brewery file, kegs and all, you thought.  You could not have been more wrong.  Well, technically, yes, you could.  But this was wrong enough, because as you turned off the tap you had installed in your office, you noticed a distraught C.D. Cervesa entering your office door.
	It had been about six months since you had last seen C.D. Cervesa of Downstream Brewery fame. (See Case 12-3 Downstream Brewery (A) for a detailed description of C.D. Cervesa’s previous problem ).  You had set up a system of job order costing, given C.D. a brief training session in how to keep it working, and taken delivery of the product you’d settled on as your fee.  Sure, money would have been nicer.  But once you’d installed the refrigerator and tap, entertaining prospective clients was much cheaper.  Your business was picking up.  Even you assistant was happy since your paychecks were showing less elasticity at the bank with the increase in business.  You had figured the rest, as they say, would be history.  But here was C.D., back again, and you could tell at once that this was not a social call.
__________

“Remember those contract negotiations I talked to you about?” C.D. asked.  “Well, armed with the numbers from the accounting system you helped me set up, I went into negotiations feeling pretty good, but when I came out, my entire business had evaporated!  When I figured out what it was costing me to fill the Lowerbrow contract, I jacked up the price to include a 40% profit.  Not gouging certainly, when you consider that they turn around and get closer to 60%.  But they did not see it that way, and cancelled the contract.  They said I was ‘too small to deal with.’  Can you believe it?  I bail them out when they’re short, now I want a fair price and I’m too small to deal with!”
	“What about Olde McIrish?” you asked.
	“Oh yeah, that’s even worse!  Listen to this.  Olde McIrish told me that they’ve decided franchising is the way to make big bucks.  They’re opening a series of franchises in the Rocky Mountain and Western regions, calling them McBreweries.  Can you believe it!?  McBreweries, for gosh sake!  They offered me the Phoenix area franchise, but I’ll be a rag picker before I do business under a golden spout with the notice “Billions of Gallons Sold.”
	“I decided to rely on my local reputation as a quality operation and to try cranking out my own brand of ale.  So for the last three months, I’ve been making Froth, as I call it and selling it out of a friend’s pub.
	“Can you help me figure out what it costs me for each barrel I brew?  I keep thinking that it should be just the same as when I was brewing for Lowerbrow and Olde McIrish.  But things are a little different now.  E.E. Phlunke and I just keep the production of Froth going constantly.  We always have some brewing, some fermenting and some cooling.  We don’t have contracts to finish anymore.  I’m baffled at how I can tell exactly what my costs are when there is always some brew in the process.  I learned my lesson the last time around, and I want to keep track of my costs right along.  I knew you were just the one to help me because you did such a great job last time, so I brought all my cost information in this box here.”
	[“If you learned your lesson, C.D.,” you wondered, “why did you vanish for six months, only to reappear three months after dramatically changing your business – with an orange crate full of little scraps of paper?”]  C.D. left you a complimentary gallon jug of Froth and the pile of papers.  You harkened back to Oliver Hardy’s complaint “Another fine mess you’ve gotten me into!”  But unlike Ollie, you did not have any Stan Laurel to serve as a contrapoint to your competence.  Looking at the stack of receipts and other scraps of paper on your desk, you figured you understood how someone must feel when the pie lands SMACK on the old kisser – a mess indeed.  The circus life still was unappealing, but the navy was beginning to look like a viable alternative to a career in accounting.  After you got through C.D.’s information, you went by the brewery and filled in some blanks in your picture of what had been going on.
	


	From the bits of flotsam in C.D.’s orange crate you were able to learn the following:

Cash Receipts
	

	
	

	1944 half-kegs (972 barrels sold at $50 each)
	$ 48,600

	
	

	Cash Disbursements
	

	
	

	Malted-Barley Extract (2,000 lbs @ $2.10/lb)
	$ 4,200

	Wheat Extract (1,000 lbs @ $2.75/lb)
	2,750

	Hops (240 bushels at $10/bushel)
	2,400

	Brewer’s Yeast (50 bricks at $2.80/brick)
	140

	Water (116,667 @ $.0009/gal)
	105

	Half Kegs (200 @ $15)
	3,000

	Keg Washing Machine
	12,000

	Payroll (including taxes and benefits):
	

	     C.D. Cervesa
	8,000

	     E.E. Phlunke (520 hours)
	5,200

	Gas and Electricity (25% Gas)
	160

	Rent
	3,000

	Excise Taxes ($10 per barrel sold)
	9,720

	Miscellaneous Manufacturing Costs
	130

	Miscellaneous General & Administrative Expenses
	2,285

	Loan Payments:
	

	     Principal
	0

	     Interest
	3,600

	
	

	Total Cash Disbursements
	$ 56,690

	
	

	Beginning Inventories
	

	
	

	Barley extract (500 lbs)
	$ 1,050

	Wheat extract (100 lbs)
	275

	Hops (4 bushels)
	40

	Yeast (5 bricks)
	14






	Downstream Brewery had fulfilled its contracts with Lowerbrow and Olde McIrish at the end of last quarter.  There was no work in process or finished goods on hand at the end of the last quarter.  At the very beginning of this quarter, C.D. Cervesa had purchased an additional 200 half-kegs, making a total of 1000 half-kegs to hold the Froth production.  Since Olde McIrish would no longer be cleaning and returning the empty half-kegs, C.D. also purchased a $12,000 machine to wash and sterilize the kegs.  All equipment, including the half-kegs and the keg washing machine was depreciated on a straight line basis over 10 years with no salvage value.
	The $12,000, one-year insurance policy that Downstream had prepaid remained in effect during the quarter.  Ninety percent of C.D.’s time was still devoted directly to brewing ale, and the remainder was spent dealing with general and administrative duties.
	You toured the warehouse and learned more about the brewing process, and about the stage that C.D.’s product was in at the end of the quarter.  To keep things straight in your mind, you made a chart of the entire process.
THE BREWING PROCESS


Boiling Department	Fermenting Department				        Shipping Department

Add extract,              Remove		 Add		                  Remove	
hops, water                hops		 yeast		                   yeast				      Ship

boil with gas                          cool with elec.                 ferment with elec.                         cool with elec.                clean kegs and refill
(8 hrs.) 	 	           (16 hrs.)	                (3 days)		               (4 days)	                   (10% elec.)
		           (15% elec.) 	                (50% elec.)          	               (25% elec.)

	C.D. estimated that about 30% of all labor was required for the Boiling operation, 60% for the Fermenting operation, and 10% for cleaning and refilling the half-kegs.  You discussed the ins and outs of overhead allocation and decided that all overhead items should be allocated based on direct labor cost.  You noted that other than the keg washing machine, no additions had been made to the $130,000 worth of brewing equipment you remembered from your previous engagement with Downstream.  At the end of the quarter you did an inventory, and found that C.D. had one batch (12 barrels) that had just completed boiling and needed to have the hops strained out (virtually complete in the Boiling operation), and one batch in the middle of the Fermenting operation (the yeast had already been added).  The recipe for each 12 barrel batch of Froth calls for 20 pounds of barley extract, ten pounds of wheat extract, one brick of yeast (each of which can be used in four batches), two bushels of hops, and 372 gallons of water.  Ninety-six half kegs (48 barrels) that had just been filled and stabilized were in the refrigerator ready to be taken to the friend’s pub where it would be sold.

Required: 
	In answering the following questions, give C.D. sufficient details so that you can retire from this job in the near future and C.D. can continue without you.

1. Using three processes of Boiling, Fermenting, and Shipping, what journal entries should be made to record this period’s activities?
2. What is Downstream’s income statement for the period?
3. What is C.D.’s cost per barrel?
4. What is the value of the inventory?

 (
Readings
)
6-1: HOW BOEING TRACKS COSTS, A to Z
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When Boeing's internal customers clamored for better cost information, the company decided to empower its business units by giving them more responsibility for their own costs.
BY ROBERT J. BOWLBY
A few years ago, two of Boeing's internal customers, engineering and operations, told the finance department they weren't getting the cost information they needed to manage airplane design and production. They lacked relevant economic information on which to base their decisions.
	When we heard that, we knew we had to do something to remedy the situation. Boeing's cost-accounting system worked for tax and financial accounting and could be used to determine product cost and profitability at an airplane model level. But we realized that at an operating level, we were giving our engineering and operations organizations budgets for only a few cost elements.
	Further, the cost information we provided individual managers didn't align with their responsibilities or areas they could control or influence. Engineering and operations couldn't use the cost information they routinely received to perform reliable economic design trade studies or to make economically sound investment decisions. They had to generate such information almost exclusively by special analysis.
	At Boeing, we've committed ourselves to continuously improving our processes so we can stay ahead of the competition and maintain or increase our long-term market share. We are rethinking and reshaping our corporate strategies, the cornerstone of which is "Customer In," a concept that means we continually seek input from our internal and external customers through internal feedback, customer-satisfaction surveys and market research.
	With this type of strategy, finance must be a partner in all aspects of a business, from marketing and product design to production and customer support. One of finance's most important jobs is to help create a systematic framework of financial and nonfinancial information and measures that contribute to making the decisions that ensure the enterprise's success.
	Therefore, to improve the cost-management process, Boeing finance, operations and engineering decided to team together to study and rethink our managers' real information needs with respect to unit costs. The team spent some time identifying and reviewing "best practices" by studying industry, academia and our own internal practices. We came up with several key concepts aimed at improving the relevancy of our cost-management information.
FRONT-END ALIGNMENT
First, we decided to align our accounting practices to support the way we manage the enterprise. This includes being flexible and responsive enough so that we can change or redirect the system to enhance continuous process improvement, even in the middle of an accounting period.
	Also, we realized we had to routinely provide the financial data that management needs to improve our processes and ultimately our products. We agreed that this data, which includes the costs of such items as materials, labor and energy, should represent the sum of all the resources actually used to build the part or assembly and that the area building that part or assembly must assume the responsibility for generating and tracking the data. From these key concepts, along with others like activity-based analysis, Boeing finance has been progressing toward implementing a modified process cost-accounting system.
	Using process accounting means significantly changing cost-management practices and cost-assignment techniques. Part of the problem is that our current system was designed when our primary business was producing military aircraft. Our production methods, the makeup of our costs and the information we need about them have changed a lot since then.
	Over time, our traditional job-cost system and cost-accounting practices have caused more and more costs that we'd traditionally categorized as overhead to be unloaded onto an ever-smaller direct-labor base. This evolved to the point where between 70 percent to 80 percent of the costs assigned to the final cost objectives of a manufacturing or engineering line organization were allocations from common overhead pools. Building and equipment maintenance, depreciation costs and the costs of industrial-engineering support activities and other support functions were lumped together in general overhead pools.
	In today's factory, it's not uncommon to find that depreciation, technology, energy and nondirect labor expenses are often individually more significant than direct-touch or shop labor. The 20 percent to 30 percent of our costs that were mostly direct-touch labor assigned to the final cost objectives were the only cost elements the manufacturing or engineering line organizations had responsibility for and could directly link to the products they make. This meant that any process-improvement or cost-reduction initiative made by the line organization that didn't involve direct-labor savings wasn't directly reflected, or maybe not reflected at all, in the costs allocated to it. In many cases, the line organization couldn't be sure if total company costs would decrease or increase as a result of its actions.
	To better manage the other 70 percent to 80 percent of the costs, traditional cost accounting and cost management separately identified significant chunks of the overhead cost and managed them individually. But, identifying separate cost elements, such as depreciation computing and nondirect labor, and trying to budget and control each one separately, didn't show the ways in which these cost elements interacted with one another.
	These old accounting practices meant the overhead the manufacturing or engineering line organization did receive was based on the direct-labor dollars it incurred. Because technology-related costs were buried in overhead, this approach tended to move the dollars from areas with higher technology costs into units with the larger direct-labor elements. What we needed were ways to better align more of our costs directly to what we really do—designing and assembling airplanes and manufacturing parts and assemblies for them.
THAT BILL HAS YOUR NAME ON IT
Aligning costs to operating decisions is an important component of the new management and operating philosophy we're striving to implement. The changes we're going through are substantial. We are moving from a functional enterprise to one organized around product processes, and from a company that allocates its resources by organization to one that aligns them to product processes. And we are replacing part/resource management with product-focused process management.
	This new philosophy will allow us to match resources to small, focused product groups. These small business units will then contain one or more product-focused process units. Costs incurred at a broader level in the company will not become the responsibility of the product- or service-producing unit. Rather, these broader-level costs will be the responsibility of the general-purpose processes, such as the sales and marketing organization or the central tax staff. These groups will be accountable from the costs they are adding to the final product shipped to our customers.
	By way of comparison, think about a typical activity-based costing model, which you could use to develop the cost drivers for overhead and manufacturing activities. The overhead drivers include the square footage, the headcount, direct-labor hours, and the number of products. Manufacturing's drivers are the unit volume, the number of shifts and the weighted unit volume. With an ABC model, you would use these drivers to link the overhead activities to the manufacturing processes and the manufacturing processes to products.
	With process accounting, we trace the overhead costs to product-related manufacturing processes based on the business unit's responsibility for and ability to control and influence the costs that result from operating that process. This is important for several reasons. Under traditional accounting, a business unit can spend less money and thus help the company meet its overall cost-reduction targets. But it's the direct, measurable, cause-and-effect link back to the business unit's products that was missing. Reducing a few direct heads was about the only action the business-unit manager could take to actually see the business unit's costs, or rather the 20 percent to 30 percent of business-unit costs, go down.
	Our new process-accounting approach has changed that situation dramatically. Today, the organization can exercise significant influence and control over the costs it incurs. In fact, the basic ground rule for assigning costs is the organization must be able to take some action on that cost element and see a predictable change in the overall costs being charged to it.
	The costs the business unit is accountable for and can control now include those for detail and supplier parts, computing, depreciation, support labor and direct labor, and other nonlabor costs. The business manager has a much broader sphere of influence in which to exercise control and make improvements within the business unit.
	But tracing this bigger bucket of costs to the business units is only part of the solution. The business units now need some tools with which they can manage their costs. Once they identify the resources they consume, they must analyze them and learn to recognize their process and resource cost drivers and the relationship among them by continually asking why a certain item or process costs what it does. Business units need to understand their cost drivers to increase product quality, cut costs, improve customer response time and so on. Our business units will use their unit cost targets and ad-hoc analysis techniques for the data they will track internally (see box on this page).
	As you can see from the example shown in the box, our basic approach is to compare and weight the individual parts produced in a product process, based on the differences between the parts or part families. We calculate the relative differences in the resources required to produce the different parts. Then we multiply the result—the product weighting factor for each part or product—by the expected production quantity for each part. The result is the business unit's expected production expressed in equivalent output units. 
IT'S ALL RELATIVE
The normal procedure for determining these factors is to first identify the typical or base part or part family. Often that turns out to be the part that is the simplest. We give the base part a value of 1, 10 or 100, depending on the scale we want to use.
	Then we review the other parts we produce, compare their features' relative value to the base part and determine their values. Take airplane skin panels, for example. We might assign a simple panel a value of one. A panel with a window could have a value of five, while a panel with an unusual shape could be a nine, and so on. The method also allows us to calculate the relative value of adding to or modifying various features.
	Determining the relative value is probably the most complicated part of the whole process, but it's an essential aspect of process accounting. It's important 
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A fraction of the costs
Boeing's new cost-accounting system allows individual business units to po
r
tray their planned unit costs in today's environment and how they might co
m
pare to the unit costs upper management wants to achieve. The business units calculate their costs with the help of numerator and denominator charts like the ones below. The total dollar cost divided by good parts out equals the cost for good part shipped. Typical elements included under total costs are shown in the numerator chart. The denominator chart shows how we calculate our costs for good parts shipped.
In this example, the expected production, from the denominator table, is 13,439 units of output. The cost to product 13,439 units is estimated at $58.517 million (numerator table). Dividing 13,439 units into $58.517 million yields an e
x
pected average unit cost of $4,354.
Boeing's Cost Numerator…
Cost Element
Product Plan Costs
(in $ thousands)
Touch Labor
12,150
Support Labor
9,223
Raw Materials
15,113
Equipment Depreciation
2,990
Equipment Maintenance
2,357
Tooling Depreciation
1,983
Tooling Maintenance
1,317
Distributed Material
503
Shop Supplies
915
Computing
6,662
Facilities Cost
3,552
Miscellaneous
1,752
Total
$58,517
…and Output Denominator
Part Number
Quantity
Product Weighting
Factor
Units of
Output
A
158
2.10
332
B
405
3.30
1,337
C
288
13.60
3,917
D
528
5.30
2,798
E
332
13.20
4,382
F
673
1.00
673
2,384
13,439
)
to understand what's driving out current production costs, as well as the relative value of the parts being produced and the impact of process improvements and future production plans.
	Individual business units can now project their costs for expected future levels of production. The production-producing business units will now be able to better understand how they fit into the total company production and cost picture.
	With this knowledge, Boeing can relate many aspects of the total business to one another in a manner that allows us to take actions at all levels of the company—actions with predictable results and a common focus. For example, we can now begin to trace the hidden costs of capacity to individual business units, and this brings up some different, interesting questions. What is the unit's excess capacity? What's the cost of holding inventory? Who's accountable for excess capacity and why?
	Also, process accounting supports other concepts in our continuous process-improvement strategy, including total accountability, responsibility and control: flexibility; and total cost tied to customer value. With our process-accounting tools in hand, we can begin to answer the next round of questions we're asking ourselves in our continuing quest for quality.


































