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CHAPTER SUMMARY
Conventional accounting statements do not always provide all the information on costs necessary for effective business decisions. Managers should use the principles presented in this chapter to develop accurate information about costs. 

Economies of scale arise from either significant fixed costs or variable costs that diminish with the scale of production.  An industry where businesses exhibit scale economies will tend to be concentrated.  Economies of scope arise from significant joint costs across the production of two or more items.  Scope economies drive businesses to supply multiple products.


Opportunity cost is the net revenue from the best alternative course of action.  Sunk costs are costs that have been committed and cannot be avoided.  For effective business decisions, managers should consider opportunity costs and ignore sunk costs.   The transfer price of an item within an organization should be set equal to the marginal cost. 

KEY CONCEPTS
economies of scale


joint cost



direct cost

diseconomies of scale

relevance



indirect (overhead) cost

economies of scope


opportunity cost

activity-based costing

diseconomies of scope

balance

TIPS FOR INSTRUCTORS
In traditional microeconomics and managerial economics textbooks, the analysis of costs focuses on laying a foundation for market supply and perfect competition. There might also be some discussion of the more managerial aspects of costs such as sunk costs.  But the treatment has a schizophrenic character.


The present book devotes separate chapters to the two different objectives. Chapter 4 presents the analysis of costs needed to understand market supply and perfect competition.  The present chapter focuses on the analysis of costs to support managerial decision-making.  It highlights the distinction between fixed and sunk costs---a distinction that is glossed over in many traditional microeconomics texts. The chapter has an immediate relation to the managerial function of cost accounting.  It is worth emphasizing this link to demonstrate the managerial relevance of basic economic principles.


A good reference on transfer pricing (that uses basis calculus) is the Appendix to Chapter 11 of Robert S. Pindyck and Daniel L. Rubinfeld, Microeconomics, 5th Edition, Upper Saddle River, New Jersey: Prentice-Hall, 2000.

GENERAL CHAPTER OBJECTIVES
1. Appreciate that conventional accounting statements do not always present the information needed for effective managerial decisions.

2. Discuss the concept of scale economies, relate it to fixed costs, and apply it to business strategy.

3. Discuss the concept of scope economies, relate it to joint costs, and apply it to business strategy.

4. Appreciate and apply the concept of opportunity cost, and specifically, to the capital of an organization.

5. Explain the objective and application of transfer pricing.

6. Appreciate and apply the concept of sunk cost.

7. Distinguish direct and indirect costs.

8. Apply the statistical technique of multiple regression to cost analysis.

SPECIFIC INSTRUCTIONAL OBJECTIVES
After completing this entire chapter, students should be able to:
1. Define economies of scale as the situation wherein average cost decreases with the scale of production.  Recognize that “increasing returns to scale” and “economies of scale” are synonymous.

2. Define diseconomies of scale at the situation where average cost increases with the scale of production.

3. Analyze cost data to identify economies/diseconomies of scale.

4. Understand the intuitive reasons for scale economies – significant fixed inputs or average variable costs that fall with production scale.

5. Appreciate the strategic implications of scale economies.

6. Define economies of scope as the situation wherein the total cost of production is lower with joint than with separate production.

7. Define diseconomies of scope at the situation where the total cost of production is higher with joint than with separate production.

8. Define joint cost as the cost of inputs that do not change with the scope of production.

9. Analyze cost data to identify economies/diseconomies of scope.

10. Understand the intuitive reasons for scope economies – significant joint inputs.

11. Appreciate the strategic implications of scope economies.

12. Defend the principle of using only relevant costs in business decisions.

13. Define opportunity cost as the net revenue from the best alternative course of action.

14. Analyze cost data to uncover opportunity cost by considering alternative courses of action.

9. Apply the concept of opportunity cost to the capital of an organization.

10. Define economic value added as the net operating profit after tax subject to adjustments for accounting conventions less a charge for the cost of capital.

11. Infer that the failure to account for the cost of capital leads an organization to invest excessively relative to the economically efficient level.

12. Defend the objective of transfer pricing.

13. Understand that, generally, the transfer price of an internally produced input should be set equal to its marginal cost.

14. Appreciate two special cases for transfer pricing: (i) where there is a perfectly competitive market for the input; and (ii) where the production of the input is subject to full capacity.

15. Define a sunk cost as a cost that has been committed and cannot be avoided.

16. Analyze cost data to identify sunk costs by considering alternative courses of action.

17. Explain how sunk costs are related to the planning horizon and commitments.

18. Appreciate the strategic use of sunk costs to deter entry by competitors.

19. Distinguish between sunk cost and fixed cost.

20. Define direct cost as a cost that can be relatively easily identified with a particular product or job.

21. Define indirect cost as a cost that cannot be easily identified with a particular product or job.

22. Explain that which costs are direct or indirect depends on the marginal benefit relative to cost of identification.

23. Describe and apply the method of activity-based costing to allocate indirect costs: (i) identify the activities, (ii) allocate the indirect cost of each activity among the products, and (iii) combine the allocated indirect costs with the direct costs.

24. Apply the technique of multiple regression to estimate the relationship between costs and the scale of production.

25. In a regression of costs on independent variables that affect costs, identify the intercept term with fixed costs.

26. Infer which variables in a multiple regression are significant. 

27. Use the estimated coefficients from a multiple regression to forecast costs at various combinations of the independent variables.  

RECOMMENDED CASES
Bruce Greenwald and Kristen L. Willard, “TV Listing Magazine, Inc.”, Southwestern College Publishing CaseNet, 

(http://casenet.thomsonlearning.com/casenet/abstracts/tv_listing.html).

TV Listing Magazine produces weekly television guides for local papers.  The company needs information about its the costs of providing the guides in three separate communities.  This case clarifies that the description of costs as being "fixed" or "variable" can be misleading: fixed costs can be incremental, and variable costs may be irrelevant to some decisions.  The case also illustrates economies of scale in production.

ANSWERS TO PROGRESS CHECKS
7A.
See Figure 7A on page 539 of the text.

7B.
Neither economies nor diseconomies of scope.

7C.
 The revenue from a shutdown in Table 7.5 would become $460,000 and the opportunity cost in Table 7.6 would become $680,000. Eleanor should continue in the warehouse business.

7D. In Table 7.7, the column for “Cancel Launch” would have zero in every cell. In Table 7.8, the graphic consultant cost would be $50,000, the Road Runner would charge $60,000, and the Daily Globe would charge $200,000. Sol should cancel the launch.

7E.
The average cost of both models would be identical at $104.50.

ANSWERS TO REVIEW QUESTIONS
1. [Omitted]

2. Southern Power’s average fixed cost will rise.

3. Economies of scale are more significant in (a).

4. No.

5. Economies of scope.

6. Diseconomies of scope.

7. The salesman is providing the lunch in the expectation of selling something to the client.  The cost of the “free” lunch will be reflected in the price of the item sold.

8. If business performance is measured in terms of accounting profit, management may make decisions that reduce actual profit.  For instance, they might ignore opportunity costs of capital.  Economic value added is a better measure of performance.

9. The “profit” should be reduced by the opportunity cost of school facilities and faculty member time.

10. The transfer price of lumber should be the market price.

11. No.  The employees are already retired, hence their pension costs are sunk.

12. (a)

13. (a)

14. Direct labor and materials may not be the drivers of the indirect costs. Allocating indirect costs according to direct labor and materials may result in misleading cost calculations.

15. There is no necessary relation.  Direct costs may be fixed or variable.  There are indirect costs that are variable.

ANSWERS TO DISCUSSION QUESTIONS
1. Qantas operates a fleet of over 100 Boeing jet aircraft.  Commercial passenger jets must be operated by a pilot and co-pilot.  Many jets carry cargo in their "bellies", under the passenger seating areas.  Consider each of the following costs.  Identify which are joint costs of passenger and belly cargo services, which are fixed costs of passenger service, and which are both.

a. Cockpit personnel: All jets, large and small, require a pilot and co-pilot.  Belly cargo service requires no additional officers in the cockpit. 

b. Airport landing fees: Some airports charge landing fees by weight of the aircraft, while others levy a fixed fee, regardless of weight.

c. Fuel: Larger aircraft and those carrying heavier loads will consume relatively more fuel.

Answer

(a) Joint cost, and also a fixed cost.  

(b) If the landing fee varies with weight, then it is not joint or fixed.  If a jet carries an additional 100 pounds of cargo, the airline must pay additional fees.  Similarly, if the jet carries an additional passenger.   If the landing fee is fixed, then it is a joint cost and a fixed cost.

(c) Neither a joint cost, nor a fixed cost.  If a jet carries an additional 100 pounds of cargo, the airline must spend more on fuel.  Similarly, if the jet carries an additional passenger.

2.  Elevators generally break down at random times and for different reasons.  Elevator maintenance contractors must have trained service personnel to provide routine and emergency service.  Shan On Elevator has 200 service personnel to maintain 1000 elevators.

a. Suppose that Shan On has received a contract to maintain an additional 1,000 elevators.  Do you expect that Shan On will need to double its service personnel?  Why or why not?

b. Does the example in (a) illustrate economies of scale or scope?

c. Escalators and elevators use quite different technology and parts.  But many clients operate both escalators and elevators.  Are there any economies of scope for a contractor to maintain both escalators and elevators?

Answer


(a) No.  Assuming that elevator breakdowns are independent, then the average rate of breakdowns will obey the law of large numbers.  Shan On should be able to predict the number of breakdowns with relatively less error when it maintains a larger number of elevators.  Hence, it need not increase the number of service people by the same proportion as the number of elevators to be maintained.

(b) Economies of scale.

(c) There do not appear to be economies of scope.

3. Applying Internet Protocol technology, Qwest provides nationwide long-distance voice and data communications over a single network.  Other carriers provide voice and data communications over separate networks.  In 1999, while building networks for local telecommunications access in 25 metropolitan areas, Qwest acquired US West.  US West dominated the market for local telephone and high bandwidth Internet access in the West and Midwest.  Qwest forecast that the acquisition would bolster “scope and scale” through reducing operating expenses by $4.4 billion and capital expenditure by $2.2 billion over the period 2000-2005.

a. Discuss whether the acquisition would expand Qwest’s horizontal or vertical boundaries or both.

b. To what extent do you expect the acquisition to yield gains from economies of scale?

c. To what extent do you expect the acquisition to yield gains from economies of scope?

Answer

(a) Since Qwest was building local networks in 25 metropolitan areas, the US West acquisition expanded its horizontal boundaries.  Since Qwest’s main business was long-distance service, the acquisition expanded its vertical boundaries.

(b) To the extent that Qwest could rationalize US West’s local access networks with the 25 metropolitan networks under construction.

(c) To the extent that Qwest could use the same local network to provide both telephone and Internet service.

4. Traditionally, electric power utilities generated electricity in large-scale plants with capacity of hundreds of megawatts.  However, the economies of scale in generation had to be balanced against power losses in distribution of electricity, which increase with the distance of transmission.  New gas-fired turbine technology allows cost-effective generation of electric power at small scales of 50-100 kilowatts. 

a. Explain the trade-off between economies of scale in power generation and power losses in the distribution of electricity.

b. How did the development of the new gas-turbine technology affect economies of scale in the generation of electric power?

c. How will the new gas-turbine technology affect the demand for electricity transmission equipment?

Answer

(a) Owing to scale economies, power can be generated at a lower average cost on a larger scale.  However, this would mean serving customers at a greater distance, which would result in greater power losses in distribution.

(b) The new gas-turbine technology reduced the extent of scale economies in generation.

(c) The new technology would cause large-scale power plants to be less attractive, and so, reduce the demand for transmission equipment.

5. Mercury Electronics imports European and Japanese DVD players.  In 1999, Mercury Electric bought a shipment of 1,000 Japanese DVD players for $200,000, and another 1,000 players from Europe for $180,000.

a. In 1999, the yen appreciated by 9%.  For purposes of pricing, what is the relevant cost of the DVD players in 2000? 

b. In 1999, the Euro depreciated by 16%.  For purposes of pricing, what is the relevant cost of the European machines?

c. Use the examples in (a) and (b) to explain the concepts of opportunity cost and sunk cost. 

Answer


(a)
After the yen appreciation, the market value of the Japanese DVD players increased by 9%.  Hence the relevant cost of the DVD players is now $200,000 x 1.09 = $218,000.


(b)
After the Euro depreciation, the market value of the European DVD players fell by 16%.  The relevant cost is now $180,000 x 0.84 = $151,200.


(c)
In (a), the opportunity cost of the DVD players is $218,000.  In (b), the relevant cost is $151,200, while the depreciation of $28,800 is a sunk cost.

6. Under the Multi-Fiber Agreement, international trade in clothing is governed by export quotas awarded on a country-to-country basis.  Until 1987, the Singapore government gave quotas to manufacturers according to their past export record.  A recipient was permitted to sub-contract the manufacturing of its quota.  The Hong Kong government also gives quota allocations to certain selected manufacturers.  It allows recipients to sell quotas on a secondary market.

a. Suppose that Venus Fashion has a Singapore export quota for men's clothing.  Consider Venus's internal manufacturing cost relative to that of a subcontractor.  Under what circumstances will Venus choose to subcontract manufacturing? 

b. Suppose that Venus Fashion has a Hong Kong export quota for men's clothing.  Consider Venus's internal manufacturing cost relative to that of other manufacturers.  Under what circumstances will Venus choose to sell its quota on the secondary market?

c. If the Singapore government were to adopt the Hong Kong resale system, what would be the effect on the quantities of clothing produced internally by quota recipients?  

Answer


(a)
If Venus marginal cost of production is greater than that of a subcontractor, then it will choose to subcontract manufacturing.


(b)
Supposing that the clothing produced by Venus and potential quota buyers is identical, the prices would be the same. Then Venus should sell the export quota if its marginal cost of production is higher than that of potential quota buyers.


(c)
Potential subcontractors and quota buyers are the same entities.  Hence the answers in (b) and (c) are identical.  There would be no difference if Singapore adopted the Hong Kong resale system.

7. Over the 1990s, the Loewen Group expanded from funeral homes to cemeteries, partly financed by $2 billion of bonds and $300 million of bank loans.  For the six months ending June 30, 1999, Loewen’s operating earnings were $73 million.  However, interest expense of $77 million, and other non-operational expenses dragged the group down to a $88 million pre-tax loss.  Faced with the prospect of further losses, Loewen filed for bankruptcy protection in Canada and the United States.  Chairman John Lacey called on bondholders to convert “hundreds of millions of dollars” of bonds into equity.

a. Discuss whether Loewen Group expansion from funeral homes to cemeteries affected its horizontal or vertical boundaries or both.

b. If you had to justify the expansion, would you rely on economies of scale or scope or neither?

c. Suppose that bondholders converted $500 million worth of bonds to equity.  How would this affect Loewen’s earnings before income taxes as compared with its economic value added?

Answer

(a) Since both funeral homes and cemeteries provide services to end-users, Loewen’s expansion was horizontal.

(b) Certainly not scale economies.  Possibly scope economies: there might be joint costs across the operation of funeral homes and cemeteries.

(c) The conversion of debt to equity would reduce Loewen’s interest expenses and hence raise its accounting earnings.  The conversion would have less impact on economic value added, since the reduction in interest would be partly if not completely offset by the increase in the opportunity cost of capital.

8. In April 1996, the Singapore Technologies Group acquired disk-drive manufacturer Micropolis for S$80 million.  Micropolis was hit by a severe downturn in the disk drive industry, and despite S$550 million in loans, the company had to be liquidated in late 1997.  Liquidators estimated the market value of Micropolis’s assets to be S$76 million as compared with their S$274 million book value.  Table 7.14 lists the estimates for various categories of assets.

a. Which of the following best describes the difference between book value and estimated realizable value: (i) sunk cost, (ii) opportunity cost, (iii) fixed cost?  Explain your answer.

b. Define “specificity” as the ratio of book value less estimated realizable value to book value, in percentage terms.  Calculate the specificity of (i) inventories and work-in-progress, (ii) production equipment, and (iii) factory.

c. Explain the relation between sunk costs and specificity.

d. Explain why Micropolis’s inventories and work-in-progress and production equipment have a higher specificity than the factory.

Table 7.14  Micropolis: Assets, December 1997 

S$ million


Book value
Estimated realizable value
Specificity

(%)

Inventories and work-in-progress 
130
13
90

Production equipment
34
4
88

Factory
70
45
36

Other items
40
14


Total
274
76


Source: “STPL’s Micropolis venture may cost it $575m loss”, Straits Times, December 24, 1997, page 1.

Answer:

(a) Sunk cost.  There is no way to sell the assets for their book value.  The difference between the book and realizable value cannot be avoided.

(b) See Table 7.14, last column.

(c) The higher is degree to which the cost of an asset is sunk, the higher is its specificity.

(d) Inventories and work-in-progress may be quite specific to Micropolis in the sense that other manufacturers cannot easily integrate them into their production processes.  By contrast, the factory might be easily converted into other uses.

9. In 1979, almost all Middle East oil exports were shipped by tanker through the Persian Gulf.  Then war broke out between Iraq and Iran, and both countries attacked Gulf shipping.  By February 1988, a total of 308 tankers had been hit, of which 53 were total losses.  To sustain its exports to Europe, Iraq built pipelines to the Red Sea and the eastern Mediterranean.  At the end of the Iraq-Iran war, the Far Eastern Economic Review posed the issue, "The war's end, if permanent, leaves many uncertainties---its effect on secondhand tanker values for instance, and consequent effects on new buildings in yards around the world" (Michael Westlake, "Less Oil in Troubled Waters", Far Eastern Economic Review, October 20, 1988).

a. How would the end of the war affect the cost of conveying a barrel of crude from Iraq to the Eastern Mediterranean by pipeline? 

b. How would the end of the war affect the cost of conveying the same barrel of crude from Iraq to the eastern Mediterranean by tanker?

c. Which method of transportation involves a larger proportion of sunk costs, once incurred -- pipelines or tankers?

d. Do you expect tankers to recapture a dominant share of the Iraqi export market from the pipelines?

Answer

(a) From the information provided, the war’s end would not affect the cost of transmission by pipeline.

(b) The war’s end would stop attacks on tankers, thus reducing losses of life and property.  The cost of transportation by tanker would drop.

(c) Pipelines.

(d) No. For the tankers to recapture a dominant share, the marginal cost of transportation by tanker must be less than the marginal cost by pipeline.  Many of the costs of a pipeline are sunk.  The marginal cost consists of electricity to pump fuel and maintenance of the pipeline.  This is probably less than the marginal cost of transportation by tanker.

10. This question relies on the direct/indirect costs section.  Major law firms organize their lawyers into functional practices such as corporate law, litigation, real estate, and tax.  One of the major indirect expenses of a law firm is the library.  Explain how you would allocate the expenses of a library among the functional practices.

Answer


Using activity-based accounting,


(a) identify the different activities utilizing the law library,


(b)
explain how expenses are divided among the functional legal activities, and 


(c)
allocate the costs of activities in proportion to the amount of work spent on these activities.

11. This question relies on the statistical methods section.  Suppose that Mercury Elevator has just discovered a mistake in the data of Table 7.12.  In the first column, every entry for cost should be $14,000 higher.  All other data remain valid. 

a. Estimate the cost equation with the original data (before the revision of the first column). 

b. Estimate the cost equation with the revised data.  Does production involve substantial fixed elements?

c. Using the revised estimates in (b), calculate the cost of a system with the following characteristics: capacity of 1000 kilograms, speed of 1.0 meter per second, travel of 20 meters, and four landings.

Answer


(a)
The original estimated cost equation is:



Cost = -5.51 + 21.20 Capacity + 19.63 Speed + 0.04 Travel + 2.19 Landings




(-0.89)     (4.44)
         (4.09)

(0.35)

(6.12)



R-squared = 0.95



Standard error = 3.23



Number of observations = 11



F-statistic = 27.79



Significance = 0.00



Note: t-statistics are in parentheses.


(b)
The new cost equation after adjusting the cost data is:



New cost = 8.49 + 21.20 Capacity + 19.63 Speed + 0.04 Travel + 2.19 Landings

(1.38)  
(4.44)

    (4.09)
       (0.35)

 (6.12)



R-squared = 0.95



Standard error = 3.22



Number of observations = 11



F-statistic = 27.79



Significance = 0.00



Not clear.  The intercept is 8.49, which is positive and consistent with fixed cost.  However, the t-statistic is 1.38, which is below the significant level.


(c)
New cost = 8.49 + 21.20(1) + 19.63(1) + 0.04(20) + 2.19(4)




       = 58.88 or $58,880
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