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Murfreesboro Sour Mash

This case features a bourbon producer that is expanding its operations. Both accounting and strategic issues emerge as the company copes with the problems that come with expansion. 

The Bragg Bourbon Company, a family owned limited liability company, makes Murfreesboro Sour Mash, a bourbon distilled and aged in Murfreesboro, Tennessee, on a hillside overlooking the Stones River. First, a blend of corn and grains is distilled at a cost of $140. The distilled spirits are aged in a 50-gallon charred oak barrel that costs $76. The barrels are aged in a warehouse for eight years. During the aging process, the barrels are rotated and sampled for quality. Bragg Bourbon Company does not own the warehouse; instead, it rents space in a warehouse at a cost of $20 per barrel per year. Warehouse labor costs incurred by Bragg Bourbon, all variable, are $50 per barrel per year.

When the aging process is complete, the bourbon is bottled and sold to wholesalers for $25 per gallon. Due to leakage and evaporation, only 40 gallons of bourbon are sold from each barrel. The used barrels are cut in half and sold for flower pots, the revenue from which just covers the cost of cutting the barrels.

For many years, Bragg had distilled and sold 10,000 barrels per year. Several years ago, Bragg expanded production to 16,000 barrels per year. Income statements for the last four years (the year before the expansion began and the first three years of the expansion) are shown below.

	
	Base year
	Year 1
	Year 2
	Year 3

	Barrels sold
	10,000
	10,000
	10,000
	10,000

	Barrels distilled
	10,000
	16,000
	16,000
	16,000

	Average barrels aged
	80,000
	83,000
	89,000
	95,000

	
	
	
	
	

	Revenues
	$10,000,000
	$10,000,000
	$10,000,000
	$10,000,000

	Cost of goods sold
	(1,400,0000)
	(1,400,0000)
	(1,400,0000)
	(1,400,0000)

	Gross margin
	8,600,000
	8,600,000
	8,600,000
	8,600,000

	Oak barrels
	(760,000)
	(1,216,000)
	(1,216,000)
	(1,216,000)

	Warehouse rental
	(1,600,000)
	(1,660,000)
	(1,780,000)
	(1,900,000)

	Warehouse labor
	(4,000,000)
	(4,150,000)
	(4,450,000)
	(4,750,000)

	Net income
	$2,240,000
	$1,574,000
	$1,154,000
	$734,000


Bragg’s CEO, Braxton “The General” Bragg IV, is concerned about the company’s declining profitability since the expansion began.

1. All of the revenues and costs of producing Murfreesboro Sour Mash are variable, but they vary with different aspects of the production process. Carefully identify how revenue and each cost varies. Which costs are product costs and which costs are period costs under Bragg’s accounting method?

2. Extend the income statements under the current accounting method through year 9, at which point Bragg will distill and sell 16,000 barrels per year, and age 128,000 barrels per year. 

3. Determine the book value of warehouse inventory for the base year. If inventory is the firm’s only asset, what is its ROA (accounting income divided by book value of assets) in the base year? How does the ROA compare to Bragg’s cost of capital, if you assume that it is 10%?

4. Repeat your answer to question 2 above assuming all costs had been capitalized as product costs throughout the life of the business instead of being expensed as period costs. 

5. Which method of accounting do you believe better reflects the economics of the business? 

6. Evaluate the decision to increase production of Murfreesboro Sour Mash.

7. What problems, if any, do you see this business having, and what are your recommendations for the business?
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Grognard Games

This present day case involves a web-based computer game company. It features outsourcing and transfer pricing decisions in a decentralized company.

Overview
Grognard Games develops computer games and sells them directly to customers via their website. It has been operating for five years and has been profitable for the last three years. Two product divisions, Sports Simulation and Historical Reenactment, and one Software Development division comprise Grognard Games. Jim Korp, CEO of Grognard Games, was reviewing the 2009 profit projections in December of 2008 when Sue Pryor of the Software Development division arrived for her 3:00 appointment. 

Sports Simulation division

The Sports Simulation division sells six sports games that allow one to match great players and teams from the past in a variety of sports. These games, which include Title Bout (boxing) and Bowl Bound (college football), take about an hour for two players to play, feature a limited menu of player options, involve comparatively simple computer subroutines, and have an average selling price of $24. Projected sales for 2009 is 25,000 downloads. Estimated marketing and administrative costs for this division are equal to 8% of sales revenue.

Historical Reenactment division

The Historical Reenactment division sells three “epic” war games that allow players to recreate famous battles, campaigns, or entire wars. These games, which include Guns of August (World War I) and World in Flames (World War II), can take up to six players over 100 hours to play, feature a wide range of military, economic, and diplomatic player options, involve complicated computer subroutines, and have an average selling price of $100. Projected sales for 2009 is 6,000 downloads. Estimated marketing and administrative costs for this division are equal to 2% of sales revenue.

Software Development division

The software development division designs the software to update existing games, and provide ongoing customer support for all of Grognard Games products. It estimates that it will provide 20,000 consulting hours to the two product divisions in 2009, divided equally between the Sports Simulation and Historical Reenactment divisions. This is consistent with the division’s historical pattern of providing consulting services to the two divisions. Budgeted 2009 costs based on 20,000 consulting hours for this division are $600,000, of which 80% are fixed. Variable costs vary with consulting hours provided. 

Divisional income measurement

Korp evaluates each division as a profit center and evaluates each division based on divisional income. Each division has a pretax profit target of $180,000. Performance bonuses are based on divisional income relative to the target.

Korp determines the income of the Software Development division (as well as the customer support costs of the Sports Simulation and Historical Reenactment divisions) using a cost-based transfer price. To allow the Software Development division to generate an accounting profit, the transfer price for internally provided software development services is equal to 130% of the division’s budgeted full costs, assuming that 20,000 hours of its services will be used. A recent benchmarking study found that it would cost $810,000 to outsource all of Grognard Games’ software consulting costs to outside vendors. To help ensure prompt, high quality service, Korp allows the two product divisions to outsource any of their software development needs to outside vendors. However, all the cost projections in the 2009 budget are based on the assumption that each product division will use the Software Development division for its 10,000 hours of software development assistance and customer support. In previous years, all software developments assistance had been provided internally.

The outsourcing dilemma
Jim Musumeci, head of the Sports Simulation division, was bothered by the 2009 profit projections and decided that drastic steps were called for. He entered negotiations with Software Consultants to outsource to them some of the Sports Simulations division’s software development needs.  had bid $24 per hour to handle 50% of the Sports Simulation division’s software needs. Jeff Donahue, head of the Historical Reenactment division, had also entered into negotiations with , but had decided to continue using Grognard’s Software  Development division for all of his division’s consulting needs. Pryor, outraged by Musumeci’s decision, had set up a meeting with Korp to ask him to veto Musumeci’s plans.

Required

1. Determine the transfer price for internally provided software consulting services. Use this price to forecast the accounting income for each division and for Grognard Games, assuming that all software consulting is provided internally.

2. Determine the consequences for each division and for Grognard Games if Musumeci outsources 5,000 software consulting hours to  for $24 per hour. Note that because the transfer price is based on budgeted costs, the transfer price will not change if Musumeci outsources 5,000 software consulting hours. Explain intuitively the change for each division, as well as for the firm overall.

3. What would have been the effects on the transfer price if the transfer price were set equal to 130% of actual costs divided by actual consulting hours, assuming Musumeci follows his outsourcing strategy? What other responses might have followed?

4. You are Jim Korp. If you do nothing, Musumeci will accept the bid from How do you respond to Sue Pryor’s request that you intervene in this dispute? If you intervene, will you change anything else at Grognard Games (e.g. decision rights, transfer pricing rules, performance measures, reward systems, etc.?) 

5. Evaluate the performance of each division, using whatever profitability measure you think is appropriate, assuming that all software consulting services are provided internally. 
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Wyatt Oil

This 2007 case is set in an oil refinery owned by a large integrated oil company. It features operating and investment decisions in a setting with joint costs.

Wyatt Oil owns a major oil refinery in Channelview, Texas. The refinery processes crude oil into valuable outputs in a two-stage process. First, it distills a barrel of crude oil at a variable cost of $4 per barrel into two types of outputs: gasoline and residual oil. The gasoline is sold for $105 per barrel. The residual oil can then either be sold for $45 per barrel or fed into a catalytic cracking unit (“cat cracker”) at a variable cost of $6 per barrel to be converted into jet fuel and sold, again for $105 per barrel. The diagram in Figure 1 illustrates the refining process. 

Wyatt’s Channelview refinery can distill 60 million barrels of oil per year and feed 30 million barrels of heavy distillate a year into the cat cracker. It can process either light, sweet crude from Texas (such as West Texas Intermediate) or heavy, sour crude from the Middle East (such as Kuwait Export), depending on the market prices of the two types of crude. More valuable products are distilled from a barrel of light, sweet crude than from a barrel of heavy, sour crude; see Figure 2. Light, sweet crude currently costs $72 per barrel and heavy, sour crude costs $60 per barrel; however, the price differential is volatile (Figure 3).  The outputs from 60 million barrels of West Texas Intermediate and Kuwait Export are shown in Table 1.

	
	West Texas Intermediate
	Kuwait Export

	Gasoline 
	30 million bbls./year
	20 million bbls./year

	Residual oil 
	30 million bbls./year
	40 million bbls./year

	Total
	60 million bbls./year
	60 million bbls./year


Table 1

The fixed and variable costs and capacities associated with distilling crude and cracking the heavy distillates are shown in Table 2.

	
	Distilling Crude Oil
	Cracking Residual Oil

	Variable cost 
	$4 per bbl.
	$6 per bbl.

	Annual fixed cost (depreciation)
	$360 million
	$270 million

	Annual capacity
	60 million bbls.
	30 million bbls.


Table 2

Until recently, Wyatt’s Channelview refinery processed West Texas Intermediate, but switched to Kuwait Export when the price differential between the two reached $8 per barrel. Kim Quillin, manager of the refinery, was concerned because the switch to heavy sour crude resulted in the refinery selling only 30 million barrels of jet fuel instead of 40 million because the refinery only had capacity to crack 30 million barrels of residual oil. The refinery’s projected accounting income for 2007 is shown below.

Revenue from gasoline
 $2,100,000,000

Revenue from jet fuel
  3,150,000,000

Revenue from residual oil
     450,000,000

Cost of crude oil
 (3,600,000,000)

Variable distilling costs
    (240,000,000)

Variable cracking costs
    (180,000,000)

Fixed distilling costs
    (360,000,000)

Fixed cracking costs
    (270,000,000)
Net income
  $1,050,000,000
Buying an additional cat cracker to increase cracking capacity by 10 million barrels would cost $3 billion, would last for 30 years and would have no salvage value. Consequently, buying the cat cracker would increase Wyatt’s accounting fixed costs by $100 million per year for the next 30 years due to the depreciation of the expanded cat cracker. Quillin asked his controller, John Hanks, to evaluate the investment, given Wyatt’s cost of capital of 15%. Hanks contemptuously dismissed the project. His analysis appears below.

Sales value of jet fuel
$105.00 per bbl.

Cost of heavy distillates
(70.00) per bbl.

Additional cat cracker accounting costs
(16.00) per bbl.
Incremental income per barrel
 $19.00  per bbl.

“What an awful project! At $19 per barrel, we generate income of $190 million per year for a negative NPV of over $1.7 billion!  Not to mention the possibility that we might switch back to using West Texas Intermediate if the price differential drops. We would then have excess cat cracker capacity, which would just rust away over time as expanding our distilling capacity is not feasible. There is no way we should pursue this project.”

Ted McElroy, head of the catalytic cracker department, strongly disagreed. “It is crazy to assign the residual oil a “cost” of $70 per barrel when it is worth less than the raw crude oil itself. We refine oil into gasoline and jet fuel; residual oil is just what is left over when we have reached the capacity of our cat cracker. If we treat excess heavy distillate as a by-product, the income per barrel is $89, and the new units pay for themselves in less than four years!”

1. Wyatt Oil allocates the cost of crude oil and distilling costs among products using volumetric costing in which these joint costs are allocated on the basis of physical volume. Cracking costs are allocated to the jet fuel. Verify John Hanks’ calculation that the cost of refined oil at the split-off point is $70 per barrel. Allocate the projected $1.05 billion accounting income of the Channelview refinery among its three outputs—gasoline, aviation fuel, and residual oil—using volumetric costing. 

2. How does your income allocation change if sold residual oil is accounted for as a by-product?

3. How does your allocation change if Wyatt uses the net realizable value method, assuming residual oil is not treated as a by-product? Verify that each output has the same gross profit percentage using this method.

4. Did Quillin make the right decision to switch from West Texas Intermediate to Kuwait Export when the price differential reached $8 per barrel? Assuming there are no switching costs, find the optimal switching rule as a function of the price differential.

5. Would your decision rule be different if you were to expand the cracker capacity to 40 million barrels? Find the optimal switching rule if the refinery can crack 40 million barrels of heavy distillates each year.

6. Assume the price difference between West Texas Intermediate crude and Kuwait Export crude remains the same at $12 per barrel. Should Quillin expand the refinery’s cat cracking capacity? Do you agree with John Hanks that the project would have a negative NPV of over $1.7 billion, or Ted McElroy that the project pays for itself in four years?

7. Now consider the possibility of changes in the price difference. Suppose that this year’s price difference is $12, but next year’s price difference could be anywhere between 25% and 175% of the current year difference (equally likely, so next year’s price difference can be thought of as a random variable uniformly distributed on the interval [$3, $21].) Each succeeding year, the price difference follows the same pattern: between 25% and 175% of the prior year price difference. For example, if in a future year the price difference is $8, the next year’s price difference is a random variable uniformly distributed on the interval [$2, $14].) Should Quillin expand capacity? Why or why not?
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Source: http://www.eia.doe.gov/pub/oil_gas/petroleum/analysis_publications/oil_market_basics/Refining_text.htm#Crude%20Oil%20Quality
Figure 1
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Source:

http://www.eia.doe.gov/pub/oil_gas/petroleum/analysis_publications/oil_market_basics/Ref_image_Simple.htm 

Figure 2

Note: Arab Light is slightly lighter and sweeter than Kuwait Export. West Texas Intermediate is lighter than Kuwait Export (specific gravity of 40.8 for WTI versus 31.4 for Kuwait Export) and sweeter than Kuwait Export (sulfur percentage of 0.34% for WTI versus 2.52% for Kuwait Export).

Price Difference between Light Crude Oil and Heavy Crude Oil, 1988 - 2001
Note: Light crude oil is defined here as having an API gravity of 40.1 or greater and heavy crude oil is defined as having an API gravity of 20.1 or less. 

[image: image3.png]2001 Dollars per Barrel

12

10 4

0
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001




Source: http://www.eia.doe.gov/emeu/perfpro/ref_pi2/fig5.html
Figure 3
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Stokke Golf

This case is set in a small manufacturing plant. It features product mix and investment decisions in a setting with multiple capacity constraints.

Stokke Golf, Inc. is a small golf shaft manufacturer located in Minneapolis. Stokke sells the shafts to golf club manufacturing companies that attach the head and grip to complete the club. Originally, Stokke manufactured steel golf shafts. Price competition from Japanese golf club manufacturers induced Stokke to expand its product line to include titanium and beryllium golf shafts.  The manufacturing process occurs in two stages. First, the club shafts are formed by cutting the raw tube stock to its desired length, then crimping the shaft to narrow the shaft’s diameter near the club head; this is a labor-intensive process. Second, the shafts are heated in special ovens to give the shafts the necessary whip and flex needed for the golf swing. Titanium and beryllium shafts require higher temperatures and thus fewer shafts can be tempered in a batch, compared to steel shafts. Stokke can produce a maximum of 50,000 sets of shafts (nine shafts per set, 2-iron through pitching wedge) per year and temper 300 batches per year.  Detailed cost and price information for the year 2008 are summarized on the table below. Fixed costs of $4,500,000 are allocated to products based on direct labor.

	
	Steel
	Titanium
	Beryllium
	Total

	Sets per batch
	500
	200
	100
	

	Price per set
	$120.00
	$150.00
	$192.00
	

	Direct material per set
	($18.00)
	($33.00)
	($42.00)
	

	Direct labor per set
	($12.00)
	($12.00)
	($12.00)
	

	Contribution margin per set
	$90.00
	$105.00
	$138.00
	

	Quantity of sets produced
	15,000
	16,000
	19,000
	

	Contribution margin
	$1,350,000
	$1,680,000
	$2,622,000
	 $5,652,000

	Fixed costs
	
	
	
	($4,500,000)

	Gross margin
	
	
	
	   $1,152,000


Stokke is evauating the profitability of its current product mix.  Stokke believes it could sell up to 22,000 of each kind of shaft, but does not do so because it is at capacity. Before taking any action, however, Stokke performs an activity-based costing analysis. The ABC study reveals that of Stokke’s $4,500,000 of fixed costs, $900,000 is associated with the forming process and $3,600,000 is associated with the tempering process. 

1. Find the full cost, gross margin, and gross profit percentage for each type of shaft under Stokke’s current labor-based cost allocation system. 

2. Find the full cost, gross margin, and gross profit percentage for each type of shaft under activity-based costing, allocating fixed forming costs on the basis of direct labor and fixed tempering costs on basis of the number of batches tempered.  Explain intuitively why the accounting measures of product profitability change when the cost allocation system changes. 

Use a linear program to find the production plan that maximizes the accounting income of Stokke Golf. 

3. What is your optimal product mix? What is the accounting income associated with this product mix? 

4. Note the shadow price on the two capacity constraints. What is the economic interpretation of the shadow price?

5. What is the relation between your optimal product mix and your accounting measures of product profitability from part I? Why?

Stokke is considering the following four independent operating and investment decisions. (By which I mean you are to consider each decision separately, taking your optimal production plan from Part II as your starting point.)

6. Steel prices start increasing. Vigorous price competition from foreign manufacturers makes it impossible for Stokke to respond by increasing the price of its steel shafts. At what cost of steel per set should Stokke reduce its production of steel shafts? 

7. Stokke dropped out of the graphite shaft market several years ago due to foreign competition, but a distributor has asked it to produce a special order of 250 sets of graphite shafts. Each graphite set would cost $30 of direct material and $12 of direct labor. The 250 graphite sets could be tempered in one batch. What is the minimum price Stokke should accept for producing one batch of 250 graphite sets?

8. Stokke’s marketing department believes it can boost demand for any of the shafts by from 22,000 sets to 23,000 sets via an advertising campaign. Which type of shaft should Stokke advertise, and what is the most that Stokke should spend on the campaign?

9. Stokke can invest $1,800,000 to expand its tempering capacity. The investment would expand the capacity of the department from 300 batches per year to 330 per year. (Forming capacity would not be affected.) The expansion will provide additional capacity for 20 years and the cost will be depreciated over 20 years on a straight-line basis ($90,000 per year, or $3,000 per additional batch.) Should Stokke expand its shaft forming capacity if its discount rate is 10%? 
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