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13

Incentives and Organizations

CHAPTER SUMMARY
The architecture of an organization comprises the distribution of ownership, incentive schemes, and monitoring systems.  Ownership means the rights to residual control.  Incentive schemes and monitoring systems are related as incentives must be based on behavior that can be observed.  An efficient incentive scheme balances the incentive for effort with the cost of risk.

An efficient organizational architecture resolves four internal issues – holdup, moral hazard, monopoly power, and economies of scale.  Holdup and moral hazard arise between parties with a conflict of interest.  Additionally, moral hazard depends on one party not being able to observe the actions of the other.  Holdup can also be resolved through more detailed contracts, moral hazard through incentive schemes and monitoring systems, and internal monopoly power through out-sourcing.
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TIPS FOR INSTRUCTORS
Incentives and organizations is an area of very active research, which is beginning to influence the teaching of managerial economics.  This chapter provides an integrated framework in which to analyze these issues.  It is worth emphasizing the links from this chapter to the managerial functions of organization and strategy (for instance, the issue of make vs. buy). The sections on moral hazard draw heavily on the previous chapter on Asymmetric Information.

GENERAL CHAPTER OBJECTIVES
1. Discuss the problem of moral hazard.

2. Analyze monitoring systems and incentive schemes to resolve moral hazard.

3. Appreciate the risk imposed by incentive schemes.

4. Appreciate how to give incentives for multiple responsibilities.

5. Discuss the problem of holdup.

6. Analyze how the distribution of ownership affects moral hazard and the potential for holdup.

7. Discuss the design of organizational architecture.

SPECIFIC INSTRUCTIONAL OBJECTIVES
After completing this entire chapter, students should be able to:
1. Define organizational architecture as comprising the distribution of ownership, incentive schemes, and monitoring systems.

2. Define moral hazard as existing when one party’s actions affect but are not observed by another party with whom it has a conflict of interest.

3. Emphasize that moral hazard arises only when there is asymmetric information about one party’s actions.

4. Show graphically and explain that the action or effort chosen by a party subject to moral hazard will be lower than the economically efficient level.

5. Measure the degree of moral hazard by the discrepancy between the actual action or effort and the economically efficient level.

6. Explain that incentive schemes to resolve moral hazard depend on information provided by monitoring systems.

7. Define performance pay as an incentive scheme that bases pay on some measure of performance.

8. Show graphically and explain the impact of performance pay on the degree of moral hazard.

9. Define a performance quota as a minimum standard of performance, below which penalties apply.

10. Show graphically and explain the impact of a performance quota on the degree of moral hazard.

11. Explain that risk arises whenever incentives are based on an indicator that depends on extraneous factors and the party subject to moral hazard has imperfect information about those extraneous factors.

12. Infer that the costs of risk depend on the structure of the incentive scheme, the degree of risk aversion of the affected party, and the importance of extraneous factors.

13. Justify that incentive schemes based on relative performance are an effective way of reducing risk due to extraneous factors.

14. Appreciate that a party may be subject to moral hazard with respect to multiple responsibilities.

15. Explain that an incentive scheme that focuses on one responsibility may aggravate moral hazard associated with other functions.

16. Describe holdup as an action intended to exploit another party’s dependence.

17. Define specificity as the percentage of the investment that will be lost if the asset is switched to another use.

18. Infer that the costs of holdup will be higher if the relevant assets are more specific.

19. Define a complete contract as specifying what each party must do and the corresponding payments under every possible contingency.

20. Appreciate that a complete contract would prevent holdup, but would be very costly to prepare.

21. Explain that the degree to which a contract should be incomplete depends on the potential benefits and costs at stake, and the extent of possible contingencies.

22. Define ownership as the rights to residual control, i.e., rights that have not been contracted away.

23. Define residual income as the income remaining after the payment of all other claims.

24. Articulate how changes in ownership will affect the potential for holdup.

25. Recall that vertical integration is the combination of the assets for two successive stages of production under a common ownership.

26. Relate vertical integration to the rights to residual control and residual income.

27. Recognize that the “make or buy” decision is an application of vertical integration.

28. Relate the concept of organizational architecture to the vertical and horizontal boundaries of the organization.

29. Analyze how the organizational architecture should be designed to balance the potential for holdup, moral hazard, internal monopoly, and economies of scale and scope.

30. Appreciate that, with vertical integration, the internal supplier is subject to moral hazard. 

31. Appreciate that, with vertical integration, the internal supplier may acquire monopoly power.

32. Appreciate that, with vertical integration, the internal supplier may lack economies of scale and scope as compared with external suppliers.

RECOMMENDED CASE
Mary M. Crossan and Ariff Kachra, “Starbucks”, Harvard Business School Publishing, 1999 (http://www.hbsp.harvard.edu/hbsp/prod_detail.asp?98M006).  All of Starbucks’s stores are corporate.  Starbucks faces the issue of how to leverage its core competencies against various opportunities for growth, including introducing its coffee in McDonalds, pursuing further expansion of its retail operations, and extending the brand into other product areas. 

ANSWERS TO PROGRESS CHECKS
13A.
The new marginal cost curve lies above the original. Please refer to Figure 13A on page 548 of the text.  (1)
The economically efficient effort will be lower.  (2) The effort that the worker actually chooses will be lower.

13B.
Draw any personal marginal benefit curve that crosses the marginal cost curve at 120 units of effort.

13C.
See Figure 13C on page 548 of the text.

13D.
Mary’s incentive scheme should be stronger.

13E.
The salesclerk’s incentive to process returns will be reduced.

13F.
On-the-job training.

13G.
Walt Disney integrated downstream; Broken Hill integrated downstream; Loral integrated downstream; Dominion Resources integrated upstream.

13H.
There are scale economies in processing credit card transactions. Mercury is too small to operate the service efficiently.

ANSWERS TO REVIEW QUESTIONS
1. [omitted].

2. As it is costly for the insurer to monitor Leah’s precautions, information is asymmetric.  With insurance, Leah bears the cost of precautions but receives only part of the benefit, and so , there is a conflict of interest.

3. With moral hazard, the marginal benefit of effort exceeds the marginal cost. By resolving the moral hazard, the potential profit is the marginal benefit less the marginal cost.

4. Method (b) provides more incentive to the lawyer.

5. (a)
Pay or quotas based on sales relative to the average.  (b) Rewards or quotas based on the number of accidents or breakdowns relative to average.

6. The scheme will reduce the secretary’s incentive for effort in the other tasks.

7. (a)
Index of small stocks;  (b) Index of U.S. government bonds;  (c) Index of Japanese stocks.

8. (b) Airbus-340 training.

9. Because the additional cost of preparing a complete contract outweighs the potential benefit in avoidance of holdup.

10. (i) Shareholders have residual control (rights that have not been contracted away).  For instance, they may dismiss the current board of directors and management.  (ii) Shareholders also have the rights to residual income (income remaining after the payment of all other claims).  They receive dividends only after all other claims, such as interest and trade debts, have been paid.

11. [omitted].

12. False.  Internal production would give rise to problems of moral hazard and internal monopoly.

13. If the internal supplier quotes a price that is too high, internal customers will out-source.  This constrains the monopoly power of the internal supplier.

14. Vertical integration involves combining assets for the two successive stages of production under common ownership.  Horizontal integration involves combining assets for the same or similar stage of production under common ownership.

15. For: reduces potential for hold up. Against: increases moral hazard, creates internal monopoly, and does not benefit from scale economies.

ANSWERS TO DISCUSSION QUESTIONS

1. Alan is a sales representative for a cellular telephone manufacturer.  He must operate independently, calling on clients.  Some of his clients are difficult and troublesome, while others are pleasant and easy-going.  Spending one hour with a difficult client requires much more effort than four hours with an easy client.

a. Is Alan subject to moral hazard?

b. From the company's perspective, how much effort should Alan put into promoting sales?

c. Comment on a proposal to pay sales representatives by the number of hours that they spend with clients.

Answer

(a) Yes, there is a conflict of interest between Alan and his company over his level of effort.  He prefers less effort while the company prefers him to exert more effort.  Specifically, he will prefer to call on easy clients that require less effort.  His reluctance to visit difficult clients affects the sales and profit of the company.

(b) Alan should put in the amount of effort that balances his marginal cost with the company’s marginal benefit.

(c) Hours on the job are not the same as effort.  The sales representative may spend a good deal of time (and be paid hourly) but may actually be visiting only easy clients and ignoring the difficult cases.

2. In 1996, the Aetna Life and Casualty Company acquired U.S. Healthcare for $8.8 billion.  At the time, Aetna was a leading provider of medical insurance.  Medical insurance allows the insured party a relatively free choice of doctors and treatment centers.  By contrast, U.S. Healthcare specialized in managing health care, under which covered patients could get treatment only from specific doctors and at specified facilities.  ("Aetna to Buy U.S. Healthcare In Big Move to Managed Care", New York Times, April 2, 1996, p. A1).

a. A medical insurer pays the bills, while a doctor decides on tests, treatment, and prescriptions.  Explain the moral hazard between doctors and medical insurers.

b. A managed health care plan may restrict coverage to treatment by the plan's own employees and facilities.  Compare the extent of a doctor's moral hazard under managed health care relative to medical insurance.

c. Using your answer to (b), explain why many buyers of medical benefits prefer managed health care to medical insurance.

Answer

(a) There is asymmetric information between doctors and insurers, as the doctor has better information about the patient’s medical needs. There is a conflict of interest since the insurer pays the medical bills while the doctors decide on the medication and treatments.  Doctors can over-prescribe treatment and thus increase their incomes.

(b) The degree of moral hazard will be less under managed care plans for several reasons.  First, the doctor is an employee of the managed health care plan.  Employees can be more effectively monitored than independent contractors. Second, the plan can offer incentive schemes to encourage doctors to reduce treatment costs.  Third, a doctor’s pay can be tied to the plan’s overall profitability.  

(c) Managed health care plans reduce the moral hazard of doctors and other professional employees.  Accordingly, they are cheaper than medical insurance.

3. The market for rental apartments includes both unfurnished and furnished units.  Landlords of furnished units must make allowance for depreciation of the appliances and furniture. 

a. Explain how the depreciation of appliances and furniture depends on the behavior of the tenants.

b. Which of the following items is relatively more sensitive to misuse by tenants? (i) sofa, (ii) TV set.

c. Explain why furnished apartments usually include sofas but not TV sets.  

Answer

(a)  The more careful the tenant, the less wear and tear the appliances and furniture will suffer. The more careless and negligent the tenant, the faster the depreciation of these assets.

(b)  TV set.

(c)  It is difficult for landlords to monitor misuse -- hence there is a moral hazard problem.  Sofas are relatively less sensitive to misuse than are TV sets.  

4. AT&T is a major provider of local and long-distance telecommunications, and wireless, cable, and Internet service.  AT&T’s incentive scheme for senior management includes stock options, which are the right to buy shares at a fixed exercise price.  In 1995, Chairman and Chief Executive Officer Robert E. Allen received options to buy 108,000 shares at an exercise price of $49.9375.  

a. Explain how the stock options were intended to motivate Mr Allen.

b. Suggest an incentive scheme based on relative performance and compare it with AT&T’s stock option scheme.

c. Mr Allen also received a salary and bonus from AT&T.  How would the stock options affect the risk that he bore?  

Answer

(a) A stock option gives the owner the right (but not the obligation) to buy a share of the company at an exercise price that is fixed in advance.  If Mr Allen exerts effort to raise the profit of the company, the price of AT&T shares would rise, and so would the value of his stock options.  

(b) Mr Allen could be paid a bonus that is a percentage of the difference between the return on AT&T shares as compared with shares of comparable listed companies.

(c) Mr Allen depended on AT&T for his salary and bonus.  Presumably, his bonus depends on AT&T’s profit.  Accordingly, his earnings would fluctuate with AT&T’s profit and be subject to extraneous factors beyond his control.  The stock options add to this risk. 

5. Hong Kong traffic wardens prefer a quiet peaceful day to vigorous enforcement against illegal parking and unpaid parking meters.  The Government Audit Department proposed to resolve the moral hazard by assigning each traffic warden a quota of parking citations.

a. The extent of illegal parking varies by the time of day and day of the week.  What risk will the quota impose on traffic wardens?  

b. Please suggest how an incentive scheme based on relative performance can resolve the problem in (a).  

c. Consider the game in strategic form depicted in Table 13.2.  Show that there is no equilibrium in pure strategies.  

  Table 13.2: Traffic warden vs. driver

                                                     Driver


Parks illegally
Does not

Traffic
Enforces
 W: 2, 

             D: -1
 W: -1, 

             D: 0

warden
Does not
 W: 0, 

             D: 1
 W:0, 

             W: 0

Answer

(a) Assigning each warden a quota creates risk because there is imperfect information regarding other factors that may affect the quota.  For example, the number of illegally parked vehicles depends on the day and time of day. Traffic congestion and bad weather and the risk of abusive drivers could also affect the number of citations that a warden issues.

(b) A possible incentive scheme would reward the warden for each parking citation he writes over and above the daily average for all wardens in the same area at the same time.


(c)





Driver



Parks illegally
Does not


Warden
Enforces
W: 2,  

           D: -1
W: -1,

             D: 0


Does not
W: 0,  

           D: 1
W: 0, 

             D: 0    



There is no cell with all arrows pointing in and none pointing out.  Hence there is no Nash equilibrium in pure strategies.

6. The Sol Department store pays large commissions to its sales staff.  Salespersons, however, have other duties in addition to promoting merchandise.  These include answering customers' telephone enquiries and processing returns. 

a. Recently, a Sol customer complained that a salesperson did not attend to her when she asked to return several items.  Explain how the salesperson's behavior is related to the company's policy of paying large commissions on sales.

b. Should Sol pay a commission to salespersons for processing returns as well? 

c. Comment on the alternative solution of centralizing returns in the customer service section, where the staff do not receive commissions.

Answer

(a) The Sol Store salesperson is subject to moral hazard involving multiple responsibilities -– promoting sales, answering the phone, and processing returns.  If the store pays large commissions on sales, then the sales clerks will have the incentive to concentrate on sales and reduce effort in other responsibilities such as returns.

(b) Not necessarily. If Sol also pays a commission for processing returns, this would alleviate the moral hazard problem associated with sales and returns but would aggravate the problem of the third duty – answering customers’ phone inquiries. Also, this additional incentive scheme would require monitoring of returns activity.

(c) Centralizing returns in the customer service section is a better solution to the moral hazard problem.  Processing returns would be a primary responsibility of the customer service section.

7. Mineral-rich Papua New Guinea (PNG) is separated from the Australian state of Queensland by the Coral Sea.  Chevron Services is developing extensive natural gas fields in the PNG.  To bring the gas to market, it contracted for a 2100 kilometre pipeline costing A$1.5 billion from the PNG to Gladstone in Queensland.  The Australian Gas Light Company and Petronas, Malaysia’s national oil company, will build and operate the gas pipeline.  Australian Gas Light already owns a 1580 kilometre network for distribution of natural gas in Queensland.   Other potential buyers of the PNG gas in Gladstone included aluminium smelter Comalco Ltd and electric power generator NRG Asia Pacific.   (“Australian Gas, Petronas Sign Pipeline Deal”, Asian Wall Street Journal, August 7-8, 1998, p. 19; “Boost for PNG, WA gas lines”, Australian Financial Review, August 20, 1998, p. 20.)

a. In the context of the new pipeline, explain the meaning of “sunk costs”.

b. By considering possible moral hazard, explain why it is desirable that the builder of the pipeline also be engaged to operate it.  

c. Identify the specific investments involved in the agreements among the three parties -- gas producer, pipeline, and gas customers. 

d. What are the potential hold-up problems among the three parties? 

e. If Chevron decided to build and operate the pipeline itself, what problems would be resolved, and what new problems would arise?

Answer

(a) The money spent on building the pipeline is sunk in the sense that, once built, there almost nothing that can be recovered from the pipeline for another use.  

(b) It will be difficult for the operator of the pipeline to monitor fully the actions of the builder of the pipeline.  The builder may be tempted to cut corners.  However, if the builder will also operate the pipeline, it will be less likely to cut corners. 

(c) Gas producer: development of the gas fields (of little value without the pipeline).  Pipeline: construction of the pipeline (worthless without the gas field).  Gas customers: they may make investments in Gladstone because of the supply of gas.

(d) That each will holdup the specific investments of the others.

(e) It could resolve holdup by the pipeline, but then become exposed to holdup by the gas customers.  Further, it would face moral hazard by the management and workers of the pipeline division.

8. Airbus was owned by Aerospatiale-Matra (37.9%), British Aerospace (20%), Construcciones Aeronauticas (CASA) (4.2%) DaimlerChrysler Aerospace (DASA) (37.9%).  Most major decisions by Airbus required unanimous shareholder approval.  In 1999, Airbus decided that the newest A-318 model would be assembled in DASA’s Hamburg plant.  Aerospatiale threatened to withdraw from the program unless it received an equal share of work.  The organization succumbed and agreed to re-assign a share of A-319 final assembly from DASA to Aerospatiale.  

a. The potential for hold-up by a supplier may lead a customer to contract with a back-up supplier.  (This practice is called “second-sourcing”.)  Explain why second-sourcing may be inefficient in terms of scale economies.

b. Explain how the potential for hold-up by a customer may lead a supplier to avoid specific investments.

c. Upon corporatization, the management of Airbus would need unanimous shareholder approval only for three-year business plans, corporate changes exceeding $500 million, and a few other major business decisions.  Referring to the episode with Aerospatiale over the A-318 and A-319, explain how corporatization might increase Airbus’s earnings.   

Answer

(a) If Airbus relies on two sources, then each would produce on a smaller scale than if only there were only a single source.  Hence, they would not benefit from scale economies to the same extent.

(b) If a supplier is held up by a customer, its profit from investments specific to the customer will be reduced. If the supplier fears holdup, it will make fewer specific investments.

(c) Airbus might be in a stronger bargaining position, and could focus production at a single factory, and hence realize scale economies.  This would reduce costs and raise earnings.

9. In 1995, the Walt Disney Company acquired Capital Cities/ABC Inc. for $19 billion.  Through the acquisition, the Disney Company, which produces films and television shows, gained ownership of a major customer, the ABC television network.  Business Week remarked that the deal would give Disney "a guaranteed platform for its first-run syndication programs---shows that might otherwise die on the vine." ("Disney's Kingdom", August 15, 1995, p. 33)

a. Use this example to explain the meaning of downstream vis-a-vis upstream vertical integration.

b. Considering the ABC television network as a division of the Walt Disney Company, explain the meaning of out-sourcing.

c. From the perspective of maximizing the company's overall profit, does it make sense for Disney to force ABC to broadcast programs that "might otherwise die on the vine"?

Answer

(a) Walt Disney produces films and TV shows and ABC is a major TV network, Hence Disney’s purchase of ABC is an example of downstream vertical integration.  TV broadcasting is a  stage of production closer to the final consumer.

(b) Outsourcing is the purchase of services or supplies from external sources.  For instance, Walt Disney may contract with another TV broadcaster such as Encore or the Cartoon Channel to show some of its films.

(c) Only if the cost to ABC does not outweigh the marginal benefit. Disney should not force lousy movies on its own broadcasting arm.  It should allow ABC to choose its programming to maximize the integrated company’s profit, regardless of the source of the programming.

10. One disadvantage of vertical integration is that the in-house provider may be too small relative to the efficient scale.  To what extent does this factor explain the following differences? 

a. Building contractors usually employ their own bricklayers and carpenters, but hire sub-contractors for electrical works and elevators.  

b. Large commercial buildings have their own teams of cleaners but hire external contractors for maintenance of heating, ventilation, and air-conditioning equipment.  

Answer  

(a) Building contractors could take advantage of economies of scale by employing their own carpenters and bricklayers since they use these workers regularly and intensively throughout construction. On the other hand, contractors subcontract for electrical work and elevators since their utilization of these services is low and short term.

(b) Large commercial buildings have their own cleaning teams because the utilization rate is high and average cost is lower.  By contrast, a single building may not have sufficient scale to justify in-house maintenance of heating and air-conditioning equipment that is required infrequently.

11. General Motors and Toyota are two of the world's leading automobile manufacturers.  The two companies differ significantly in the degree of vertical integration.  While General Motors produces many components itself, Toyota tends to buy components from external suppliers.  

a. A consultant has measured labor productivity among automobile manufacturers by the number of cars produced per employee.  On this measure, labor productivity is much lower at General Motors than Toyota.  Comment on this measure.  

b. External subcontractors may be able to achieve a more efficient scale than an internal provider.  Does this factor apply to Toyota?

c. One reason for producing components in-house is to avoid hold up by external suppliers.  Suppose that, owing to long-term relationships, Toyota's suppliers are relatively less opportunistic.  How does this affect Toyota’s degree of vertical integration?

d. Strategy professor Jeffrey H. Dyer observed that suppliers to Japanese automobile manufacturers made more specific investments than their American counterparts (“Dedicated Assets”, Harvard Business Review, November-December 1994, pp. 174-178).  Dyer attributed the relative inefficiency of American automobile manufacturers to the low level of specific investments by their suppliers.  Comment on this explanation.

Answer

(a)  Other things equal, Toyota’s labor productivity, measured as number of cars produced per employee, will be higher than that of GM because Toyota is less vertically integrated. 

(b)  The answer depends on the size of Toyota’s purchases relative to the efficient scale of producing components, and also whether Toyota’s subcontractors can market the same components to other auto manufacturers.

(c)  The potential for holdup is very small because of the close ties between Toyota and its subcontractors.  Avoiding holdup may not be a reason for Toyota to vertically integrate with its suppliers.

(d)  Since Toyota is less vertically integrated, it would have to make more specific investments.  Further, it is less vulnerable to holdup, and for that reason, also more likely to make specific investments.  The comment focuses on only part of the organizational architecture, and misses the bigger picture.  The extent of specific investment must be part of the overall organizational architecture and not considered in isolation.
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