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Information-Theoretic Foundations of Corporate Governance 

Incentives are the essence of economics. 

 Edward P. Lazear (1987) 

(“Incentive Contracts,” in: J. Eatwell, M. Milgate and P. 
Newman, eds., The New Palgrave: A Dictionary of Economics, 
Vol. 2, pp. 744-748, London: Macmillan Press 

Incomplete Contracts and Opportunistic Behavior 

References: 

Hart, Oliver (1995) Firms, Contracts, and Financial Structure. Oxford (UK): 

Clarendon Press, Introduction 

Milgrom, Paul, and John Roberts (1992) Economics, Organization and 

Management. Englewood Cliffs: Prentice-Hall, Ch. 5 

Varian, Hal R. (1992) Microeconomic Analysis. New York: Norton, Ch. 25 

Division of labor brings about gains from specialization, but, at the same time, 

necessitates exchange (trade) 

Economic agents trade (goods and services) among each other 

Direct exchange of goods and services (barter) 

Indirect exchange via money. 

Trading happens only when both parties expect to gain 

Each party associates a specific value with the good in question 

The potential buyer has a maximum willingness to pay (WTP) 

The potential seller has a certain reservation price, which is the price 

below which she is not willing to sell. 
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The values that agents associate with specific goods are either common 

values or private values 

The common value of a good is essentially its resale value 

Commonly traded goods trade at the common value (resale value) 

A gold bar trades at the common value. 

The private value is idiosyncratic to the potential buyer 

Collector’s items generate private values 

The common value of a rare gold coin is its gold content only, 

whereas the private value that collectors associate with this coin 

may be much higher. 

Whether it is common or private value, buyers and sellers value the good in 

question based on their information sets at the time being 

There might be asymmetric information, i.e., the two parties might not 

command the same information set because one party has private 

information 

For instance, there might be firm insiders (e.g., management) who …  

… sell stocks before the bad news about the company’s future cash 

flows become public knowledge 

… purchase stocks before the good news hit the market. 

Note that not all insiders in the economic sense qualify as insiders in 

the legal sense. 
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Parties that deal in the stock market with insiders (possibly 

unsuspectingly) lose (on average, i.e., in expected value terms) 

When an insider, who possesses a superior information set, wants 

to trade, why does she want to trade? 

When potential trading partners suspect that there are insiders 

in the market, they hesitate to purchase stock (problem of non-

participation) 

If there is no insider in the market, the market value of a 

stock equals its intrinsic value (which is the NPV of the 

company’s future cash flows) 

If there is an insider in the market, the non-insider 

shareholder is at risk of overpaying, i.e., paying more than 

the intrinsic value 

If an investor overpays, she is not fully compensated for 

her risk-taking 

Anticipating insider-trading, the non-insider responds with 

non-participation, which is an ex-ante inefficiency 

Non-participation depresses the stock price of the 

firm, which increases the firm’s cost of equity capital, 

causing underinvestment. 
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In a seminal paper, Stewart Myers and Nicholas Majluf (1984, 

“Corporate Financing and Investment Decisions when Firms Have 

Information that Investors Do not Have,” Journal of Financial 

Economics 13, 187-221) analyze the asymmetric information problem 

of seasoned equity offerings 

In some countries, such as the United States, preemptive rights 

issues (Bezugsrechtsemissionen) are rare 

When there are no rights being issued, the buyers of the new 

securities are not identical with the current shareholders 

The current shareholders have an incentive to issue new shares 

when they think that the firm’s shares are overvalued, i.e., the 

market price of the shares exceeds their intrinsic value 

The potential buyers of the new shares know of this incentive 

and, thus, are willing to buy the new shares only at a discount to 

the current market value 

The discount is a risk premium (the difference between 

expected intrinsic value and WTP), which contributes to the 

firm’s cost of equity capital and, thus, leads to 

underinvestment. 

Because seasoned offerings more are likely to occur at 

times when the firm’s shares are overvalued (as opposed to 

being undervalued), the stock market, typically, responds 

negatively to announcements of seasoned offerings. 
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Generally, asymmetric information leads to inefficient market outcomes (market 

failures) in … 

… markets without time dimension 

Spot markets 

The good in question is exchanged immediately and there are no 

further obligations on either side. 

… markets with time dimensions 

Long-term relations, governed by contracts 

The obligations of at least one party cover a time period (the future). 

Problems of asymmetric information in the spot market 

The lemon problem by George Akerlof (1970) 

Assume that you are planning on purchasing a (used) car from owner in 

the spot market 

There are no warranties or any other future obligations by any of the 

two parties. 

The current owner’s information about the car is superior to your (the 

buyer’s) information set 

The current owner knows about “hard use,” but you don’t 

The current owner knows about defects, which you might not be able 

to detect even in a test drive. 
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Imagine that such a spot market is a big parking lot (for instance at VW 

headquarters in Wolfsburg), where hundreds of one-year old VW Golf 

models are offered each Saturday 

Assume that you are able to discern the average quality of the offered 

n  cars, but not the idiosyncratic quality of any of them 

For you, the potential buyer, the car purchase is a lottery with 

known expected outcome (the average quality) 

Assume that you are risk-neutral (i.e., you care about the 

expected value only, not the risk), how much are you (the 

potential buyer) willing to pay for a car? 

Imagine you purchased all the n  cars, you would end up with 

the average car quality, which is the expected value of the 

lottery 

Consequently, you are willing to pay n  times the price for the 

car of average quality. 

Because you randomly draw one car (any car is as good as any 

other, given your information set), you are willing to pay no more 

than the price for the average quality. 

As you (and everyone else in the market for a used car) announce 

your WTP, all potential sellers that offer cars of qualities higher than 

average leave the market 

This leaving the market results in adverse selection (of sellers), 

as the average quality of the offered cars declines. 

With the below-average quality segment left, a new, lower average 

quality is established, and a new, lower WTP is announced 

This again leads to the departure of the sellers who offer cars 

better than the new, lower average quality—and so on. 
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Adverse selection leads to non-participation (ex-ante inefficiency) 

Markets may not exist or, if they do exist, only the lowest quality is 

traded 

Examples are non-standardized food products sold in supermarkets 

For instance, potential buyers cannot assess the quality of wine 

or honey without further information. 

Example: Adverse selection in the lending market 

Let us assume that there are two types of potential borrowers, types A 

and B 

Neither borrower is able to provide collateral 

Each type is equally common 

The bank cannot distinguish between the types. 

Each potential borrower has an investment project which generates an 

expected return of 10 percent 

A’s project: Requires an initial investment of $1 and pays off $1.1 

for certain 

B’s project: Requires an initial investment of $1 and pays off 

either $0.8 or $1.4 with equal probabilities. 
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Let us assume that the bank refinances itself at a (competitive) rate of 

1 percent 

For the bank, lending is a lottery 

The bank will break even if it lends at a rate of 8 percent 

On 75 percent of its loans, the bank will collect $1.08 (all loans 

to type A and 50 percent of the loans to type B) 

On 25 percent of its loans, the bank will collect $0.8 (the bad 

outcome with type B). 

Assume that the central bank tightens monetary policy by raising 

the bank’s cost of refinancing to 4 percent 

Given the distribution of borrower types A and B, the bank now 

breaks even at 12 percent, if both types borrow 

Yet, at 12 percent, only type B will borrow—the quality of the 

loan applicants deteriorates 

At 12 percent, the bank will not break even: 

    0.5 0.8 0.5 1.12 0.96 1 

The bank will have to charge 28 percent to break even—the 

type B borrower is willing to borrow at this rate. 

In summary, raising refinancing costs of the banking system leads to 

adverse selection of potential borrowers: The projects of A and B have 

the same expected value, but B’s project is riskier 
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Related to adverse selection is the credit rationing model by Joseph E. 

Stiglitz and Andrew Weiss, 1981 

If a bank has only one dollar to lend, it will prefer lending to type A 

at 4 percent (and break even) to lending to type B at 28 percent 

(and break even) 

Both projects have the same expected value, but B’s project is 

riskier 

If the bank is risk-averse, it will prefer lending to type A 

In spite of (in fact, because of!) B’s higher willingness to pay, 

the bank denies him credit (credit rationing). 

The higher is the rate offered by the bank, the more risk the firm will 

assume 

Debt financing bank loans) participates in the lower tail of the 

project payoffs only, but not in the upper tail 

In the good outcome, the bank receives principal and 

interest, but does not otherwise participate in the success of 

the project 

In the bad outcome, the investor walks away with limited 

liability and leaves the assets to the bank. 

If the bank has no control over the choice of the projects, it 

might not be able to break even, no matter how much it charges 

on the loans 

The higher the lending rate, the riskier the gamble the 

investors will engage in. 
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Means of overcoming asymmetric information and the lemon problem that 

originates from it 

Sampling and test drives 

Food sampling is low cost and representative 

Test drives of consumer durables (long-lived consumer products such as 

cars or computers) do not necessarily convey a representative picture of 

the product’s quality. 

Money-back guarantees and warrantees 

These insurance mechanisms cut off the lower tail of the product’s quality 

distribution 

Insurance invites moral hazard, which might be insignificant because filing 

claims entails transaction costs on the side of the consumer 

The term moral hazard is synonymous to the term opportunistic 

behavior 

Originally, the term moral hazard was confined to the insurance 

industry; it referred to the tendency of people with insurance to reduce 

the care they take to avoid or reduce insured losses. 
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Screening and self-selection 

A screen is a device that induces the types of agents to self-select 

The “waiting game” 

A courted woman who seeks a life-long commitment lets her suitor 

wait 

The type who is up for a short-lived romance will give up, 

whereas the type who looks for a life-long commitment will wait. 

Performance pay 

A performance-sensitive compensation package will attract the 

most productive and motivated workers. 

Back-loaded compensation structure 

An employer that prefers stable employment relations (loyalty and 

low turnover) offers a back-end loaded compensation structure 

Long-term employment allows employers to reap the benefits of 

employee training 

Turnover may have negative team externalities. 
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Model 

For simplicity, assume that there is no uncertainty about the 

future 

Think of a multitude of private-sector firms, all of which offer you 

the same NPV (net present value) of a work life’s income 

stream 

These private-sector firms offer to compensate you 

according to the dollar value of your marginal productivity at 

all times. 

There is one other employer–call it “government”–that offers to 

compensate you back-end loaded with a below-productivity 

salary in your junior years, followed by an above-productivity 

salary when you are senior 

The government sets the NPV of the work life’s income 

stream to a level only marginally above the NPV of the 

private-sector firms’ offers 

Everyone who does not intend to switch jobs will sign with 

the government, while everyone who intends to switch jobs 

will sign with the private sector, which means that the types 

(the loyal type and the “non-committal” type) self-select. 

Note that also private-sector firms use back-end loaded 

compensation structures as a loyalty screen and retention 

device. 
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Signaling 

Principle: Reveal your type by sending out a signal that identifies the type, 

i.e., a signal that the other type does not (cannot) send out 

Example: Labor market, similar to the market of pre-owned cars 

There are two types of workers: the productive (smart) type and the 

unproductive (dumb) type 

The fraction of the productive type in the workforce equals 2 , 

 20 1 

The employers cannot distinguish between the types 

For the employers, hiring is a lottery 

With probability 2 , an employer will draw a productive worker 

and, with probability   1 21 , it will draw an unproductive 

worker. 

Thus, the maximum wage the (risk-neutral) employer is willing to 

pay equals the expected dollar value of the marginal productivity of 

the worker drawn from the pool of applicants: 

w vi
i

i





1

2

 

where v i  is the dollar value of the marginal productivity of the 

worker of type i . 
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The wage offer is below the dollar value of the productive worker’s 

marginal productivity 

See Akerlof’s lemon problem (problem of adverse selection) 

The productive type has an incentive to reveal her type by sending 

out an identifying signal. 

There are two types of signaling equilibria 

Separating equilibrium 

There is a one-to-one relation between signal and type, i.e., 

everyone who is productive sends out the signal and everyone 

who sends out the signal is productive 

Pooling equilibrium 

The unproductive type is able to imitate the productive type by 

sending out the same signal; consequently, the signal does not 

identify the type. 
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Formal model 

Let us make the (rather cynical) assumption that the years of 

education, e , do not affect the worker’s productivity 

Let c ei   be the cost of education of type i , with c c1 2  and type 1 

being the unproductive type 

Thus we assume that the dumb (hence unproductive) type faces 

higher costs of keeping up in school and taking in education 

than does the smart (hence productive) type. 

Separating equilibrium 

The employer infers a worker’s productivity from her years of 

education: 

w e v( )1 1  

w e v( )2 2  

(wage = dollar value of marginal productivity) 

This concept works if (and only if) the following holds: 

Type 1 has no incentive to imitate type 2: 

w e c e w e c e( )                     ( )1 1 1 2 1 2    
type 1 signals true type type 1 imitates type 2 

Type 2 has no incentive to imitate type 1: 

w e c e w e c e( )                    ( )2 2 2 1 2 1    
type 2 signals true type type 2 imitates type 1 

A cynical view on MBA programs of top U.S. schools is that they help 

students send out signals, but do not add to the students’ productivity 

Note that, while signaling helps overcome the asymmetric information 

problem, signaling comes at a cost 

Separating signaling equilibriums are second-best (first-best are 

situations in which there is no asymmetric information). 
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Problems of asymmetric information in long-term relations (contracts) 

Problem of opportunistic behavior (moral hazard) 

Here, the problem of asymmetric information does not relate to the 

commodity itself, but to the future behavior of at least one party 

Assume that you purchase a pre-owned car from a dealer (which is 

common practice in the United States) 

The car dealer offers a warranty (e.g., “one year or 12,000 miles, 

whichever comes first”) to alleviate the lemon problem 

The warranty insures the buyer against the bad-quality outcomes 

(cuts off the low end of the quality distribution). 

The warranty contract is incomplete, which gives both sides the 

opportunity to behave opportunistically: 

The dealer … 

… might be intentionally slow in fixing the car in the event of a 

warranty-covered breakdown 

… might treat you in an unfriendly manner when you take in your 

car to claim warranty services. 

The new owner (you) … 

… might put the car to hard use, knowing that damages will be 

covered by the warranty 

… might take in the car for check-ups under the pretext of 

malfunctioning parts, just to get them replaced by new ones before 

the warranty runs out. 
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What is a complete contract? 

A complete contract is state-contingent, i.e., for any possible state of nature, 

s s Si i,  , the contract specifies the obligations of the contracting parties, with 

S  being the domain of possible states of nature 

For instance, a life insurance contract might specify payment in the event 

of death (with the exception of a suicide during the first twelve months 

after inception of the contract). 

Reasons why contracts are incomplete 

There are costs of contracting (transaction costs) 

Defining possible states of nature and specifying the parties’ obligations 

these states entail, is costly. 

The number of states of nature might be infinite 

Complete contracts are infeasible 

For instance, an employment contract is necessarily incomplete 

because of the infinite number of states of nature that may occur in an 

employment relation. 
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There is bounded rationality ( irrationality) 

The power of the human brain is limited 

There are limits to human foresight 

For instance, many of the companies that bought advertising time 

on U.S. network TV for the 1980 Moscow Olympic Games did not 

consider the possibility that the U.S. team would boycott the 

games—this boycott rendered the purchased air-time next to 

worthless. 

The human language is of limited precision 

Legal terms are fuzzy 

For instance, the “commercial practicability” doctrine in U.S. 

commercial law means that a firm has to live up to its 

contractual obligations only if is “reasonably possible.” 
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A breach of contract might be not observable 

Problem of hidden actions (actions that go undetected) 

For instance, in some jobs, it is difficult to assess how hard an 

employee works. 

A breach of contract may be observable, but not verifiable 

It might be impossible to prove a breach of contract in the courts 

In some instances, the legal costs of delivering proof exceed the potential 

benefits of winning the case. 

A breach of contract may be observable and verifiable, but not enforceable 

Even in the event that a breach of contract is verifiable in the courts, the 

contract might not be enforceable 

For instance, the equity holders of a firm can walk away with limited 

liability, thus voiding the liability claims 

When, in the 1970s in the United States, asbestos victims began 

filing claims in the courts for compensatory and punitive damages, 

many U.S. asbestos manufacturers and distributors (successfully) 

evaded litigation by filing petitions for bankruptcy. 
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The trouble with incomplete contracts is the hold-up problem, which arises from 

opportunistic behavior (moral hazard) 

Example: Choice of location of coal-fired power plants 

Imagine an island that is shaped like a triangle,  

The island’s population lives in a big city in the north 

The city-owned utility contemplates building a coal-fired power plant 

In each of the two bottom corners of the triangle there is a coal mine, 

owned and operated by two competing companies: “Southwestern” 

and “Southeastern”. 

Assume that the costs of transporting coal and electrical power are equal, 

and that they are decreasing in the covered distance 

Then, in terms of transportation costs, the (mutually exclusive) 

cost-minimizing locations for the power plant would be … 

… next to one of the two coal mines 

… next to the city. 

Assume that the city builds the power plant near the Southwestern coal 

mine (“mine-mouth plant”) 

Before building the power plant, the city will seek a long-term contract 

with Southwestern that specifies the price and other supply conditions 

of coal for the life of the power plant 

If this contract is complete (the price and the conditions are 

observable, verifiable, and enforceable) and, hence, the city is 

insulated from opportunistic behavior on the part of Southwestern 
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If the contract is incomplete, the city can be held up 

If the quality of the coal is insufficiently specified in the contract, 

Southwestern might deliver coal of poor quality 

Southwestern might take resort to the “commercial practicability” 

doctrine under the pretext of “unforeseen circumstances” 

Southwestern reneges with the intention of renegotiating the 

contract. 

Opportunistic behavior on the part of Southwestern might get the 

city to a point where (1) the utility is indifferent between purchasing 

coal from Southwestern and purchasing coal from Southeastern 

(while the going concern value is still non-negative) or (2) the going 

concern value of operating the power plant drops to zero. 

Southwestern is able to expropriate the city of its quasi-rents 

from the relation-specific investment 

Relation-specific investment: The city built the coal-fired power 

plant near the Southwestern mine, instead of putting it up near 

the city (which would have been a relation-specific investment 

with respect to the coal industry, but not with respect to 

Southwestern) 

The asset built by the city is to a large part specific to the 

relation with Southwestern 

The degree of specificity of the asset may be gauged by the 

fraction of value the asset loses when employed outside the 

relation it was originally built for.  For instance, if the city 

switched to Southeastern, the NPV of the city’s power plant 

project would drop. 
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Quasi-rents: Returns in excess of the minimum needed to keep 

a resource in its current use 

The quasi-rent of the city in its relation with Southwestern is 

the minimum of the following two values: 

The going concern value of the plant 

The difference between the going concern values when 

purchasing coal from Southwestern and purchasing coal 

from Southeastern. 

The expropriation of the quasi-rents of one party by the other 

party is called a hold-up situation 

The expropriation of quasi-rents itself has no efficiency 

consequence (as it is pure redistribution) 

When potentially contracting parties anticipate hold-up 

situations, they under-invest, which is an ex-ante inefficiency 

(problem of imperfect commitment). 
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There is empirical evidence that coal mines supplying mine-mouth plants 

are frequently owned by the utility they serve.  In all other cases these 

relations are governed by long-term contracts, which are typically quite 

complex; for instance, there are escalator clauses that regulate price 

adjustments. 

Vertical integration is a remedy to the incomplete-contract problem 

(and the hold-up problem that emanates from it), in particular when 

assets are co-specialized 

Assets are co-specialized if they are most productive when 

employed together, but are of lesser value when employed in 

isolation 

To prevent hold-up situations, co-specialized assets (e.g., a coal 

mine and a mine-mouth power plant) should be owned by the same 

investor. 
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Opportunistic behavior in joint ventures 

Numerical example: “Grabbing” 

There are two firms, A and B, which contemplate starting a joint 

venture 

Each firm has to make a $2 investment; the assets are co-specialized 

and completely worthless outside this venture 

The gross return on this venture is $8: $4 for each party; the project 

has positive NPV: $8 2 $2 4    

Either firm has the opportunity to grab the $8 return after it 

materializes; the cost of grabbing is $3 

The payoff matrix for the two parties looks as follows: 

  Firm A  

  Grab Don’t 

Grab 

Firm B Grab -1, -1 -2, 3 

 Don’t 

Grab 

3, -2 2, 2 

The game is similar to the Prisoner’s Dilemma game, except that in the 

Prisoner’s Dilemma case, the parties must play 

If neither firm grabs or if both firms grab, the parties split the payoff, as 

agreed 
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A’s decision-making problem (which is symmetrical to B’s problem) 

If A assumes that B will grab, it is advantageous for A to grab (A’s 

payoff when grabbing is $4 $3 $2 $ 1    , which is superior to A’s 

payoff when not grabbing, which is $2) 

If A assumes that B will not grab, it is again advantageous for A to 

grab (A’s payoff when grabbing is $8 $3 $2 $3   , which is greater 

than A’s payoff when not grabbing, which equals $4 $2 $2  ). 

In conclusion, both sides will grab, no matter what they think that the 

other party will do.  Consequently, each party knows that it will make a 

$1 loss on the project, which means that the project will not get off the 

ground (ex-ante inefficiency). 
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Example: Tenure in academia 

In academia (in the United States), there is “tenure” for associate and full 

professors 

Tenure insulates professors from opportunistic behavior by their 

employers (the universities) 

Professors are highly specialized individuals with (frequently) poor 

outside opportunities 

Professors have built specific assets 

Due to the specificity of their assets, they enjoy quasi-rents, 

which is the difference between the salary they receive and the 

salary that keeps them from resigning from their current 

positions (which equals the reservation wage in a potential new 

job) 

A cut-back of the professors’ salaries to the reservation levels is 

of no efficiency consequences (as it is pure redistribution from 

the professors to the university) 

Anticipation of such opportunistic behavior by the university 

leads to underinvestment (ex-ante inefficiency) in the academic 

profession 

Quasi-rents need not be inefficient: In academia they 

compensate for the income professors forewent during job 

training 

In a competitive market for academic positions, there are no 

rents.  A rent is the amount paid in excess of what is needed 

to attract a resource to the use in question.  Rents always 

indicate inefficiency, whereas quasi-rents can be efficient. 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 1 – April 19, 2006 – Page 27 of 30 

Remedies to the hold-up problem (no panaceas) 

Enforceable long-term contracts 

Long-term contracts protect the parties that are vulnerable to opportunistic 

behavior by the other parties, i.e., the parties that are liable to being 

expropriated of quasi-rents from relation-specific investment 

Tenure in academia 

Professors invest in relation-specific skills, i.e., in skills that are of 

little value outside academia. 

Long-term land lease contracts in agriculture 

Multi-year contracts are mandatory because the lessee adjusts its 

life stock (relation-specific investment). 

Allocation of residual decision rights (control rights) 

One party retains a minimum set of well-defined rights and surrenders all 

other rights, the residual decision rights, to the other party 

For instance, in employment relations, the rights of the employee are 

easier to specify than the rights of the employer 

Imagine you had to itemize all the things a boss is allowed to do 

It is easier to specify the things a boss is not allowed to do, 

which form the rights of the employee 

The boss receives all other rights, which are the residual 

decision rights (control rights). 

Commitment 

A party credibly commits not to renege (to renegotiate the contract) 

For instance, in 1066, William the Conqueror burnt his fleet, committing 

himself (and his men) to fight 

A problem is that credible commitment mechanisms are hard to find, 

which means that few contracts are indeed renegotiation-free. 
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A way to commit credibly is to pledge … 

… reputation 

Reputation has first to be established before it can serve as a bond 

(repeated games) 

The value of reputation decreases with the number of rounds that 

are left to play 

Reputation does not work when the endgame is played, i.e., 

when the players are in the last round of a game. 

… collateral 

Some collateral is illegal 

Individuals cannot borrow against their human capital, because 

slavery is illegal 

This is why there are “student loans” in the United States, as 

well as in many other countries. 

Wealth constraints may prevent agents from providing collateral 

Such constraints pose problems of debt-financing to the 

entrepreneurial firm because slavery is illegal 

See section “Debt Financing of the Entrepreneurial Firm” 

Many countries have entrepreneurial loan programs. 

Relational Contracting 

Instead of specifying the parties’ obligations for all possible contingencies, 

the parties agree on basic principles only 

Relational contracting rests on implicit contracts, which are informal 

agreements that are not enforceable 

For instance, employees are expected to behave in a socially 

acceptable manner on the job. 
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There is mutual bonding, which makes each party vulnerable to 

opportunistic behavior of the other party 

With both parties being sufficiently vulnerable, a Nash equilibrium 

prevails: Neither party has an incentive to change its behavior 

A Nash equilibrium obtains, for instance, in the following two 

situations: 

Non-cooperative behavior by either party would trigger 

non-cooperative behavior by the other party, making both 

parties worse off 

In repeated games, where opportunistic (i.e., non-

cooperative) behavior leads to learning by the other party 

(and by other potential contracting parties), the incentive to 

behave opportunistically (i.e., non-cooperatively) precludes 

future gains from cooperation (contracting). 

Employment contracts are a great deal relational, particularly in 

white-collar jobs 

Employers and employees build reputation in the profession as 

trustworthy agents. 

Vertical integration 

Vertical integration occurs when long-term contracts do not offer sufficient 

protection against hold-ups, possibly because of problems in enforceability 

See the above example of mine-mouth power plants 

See also section “Inter-Firm Relations.” 
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2. Traditional Theories of the Firm 

The firm is a place where economic agents interact (transact) based on an 

agreed allocation of decision rights laid down in long-term contracts 

The allocation of decision rights constitutes hierarchical structures—the firm. 

Markets, on the other hand, are places where economic agents … 

… negotiate and agree on long-term contracts 

… exchange goods in spot transactions. 

The theory of the firm tries to explain … 

… why there are such long-term contracts 

Why are some transactions intra-firm whereas others are inter-firm? 

For instance, what explains the degree of vertical integration? 

Note that the existence of the firm is by no means self-evident. 

… the characteristics of such contracts. 

There are a variety of theories of the firm, each emphasizing different aspects of 

intra-firm and inter-firm relations 

These theories complement each other, rather than contradict each other 

They serve as means to answering questions 

Their explanatory powers depend on the question asked. 
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2.1 The Neoclassical Model 

References: 

Hart, Oliver (1995) Firms, Contracts, and Financial Structure. Oxford (UK): 

Clarendon Press, Ch. 1 Sect. 1. 

The neoclassical model is the oldest theory the firm 

In the narrow sense, this model might not classify as a theory of the firm, 

because it does not explain the existence of the firm 

The neoclassical model is useful when analyzing how firms interact in the 

markets (with each other and with their suppliers and customers) 

Industrial organization 

Derives market outcomes from the way firms interact 

Model of perfect competition 

Monopoly model 

Oligopoly models. 

The firm itself remains a “black box.” 

In its pure form, the neoclassical model assumes perfect competition 

The firm is static 

There is no innovation. 

The firm has no market power 

There is a homogenous product and an infinite number of suppliers 

The firm is a price-taker in the markets where it purchases its inputs and 

sells its outputs. 
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The size of the firm is determined by its cost function 

In a competitive equilibrium, the firm operates in the intersection point 

between the upward sloping marginal cost (MC) function and the average 

cost (AC) function 

 

Source: Varian (1992, p. 217). 

The neoclassical model contributes little to questions of how firm 

organization contributes to the shape of the cost function 

One reason for u-shaped average cost functions might be the 

non-divisibility and non-duplicability of management. 

The neoclassical theory cannot explain whether a given firm should 

operate on a stand-alone basis or should simply be a division of some 

other (bigger) firm. 
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2.2 The Transaction Cost Model 

References: 

Hart, Oliver (1995) Firms, Contracts, and Financial Structure. Oxford (UK): 

Clarendon Press, Ch. 1 Sect. 3. 

The transaction cost theory of the firm was developed by Ronald Coase 

(“The Nature of the Firm,” 1937), earning him the Nobel Prize 

Some transactions are carried out within the firm (intra-firm transactions), which 

means that they are governed by hierarchies (long-term contracts) 

Other transactions are executed between firms (inter-firm transactions) 

These transactions are performed in markets 

There are no long-term contracts (there is no time dimension) and, thus, there 

are no hierarchies. 

Transacting is costly 

It is the nature of the transaction that determines its transaction cost 

Firms exist because some kinds of transactions entail lower costs if 

performed within hierarchies than when performed in the market 

For instance, labor is rarely transacted in spot markets because … 

… information about the productivity of the worker is asymmetrically 

distributed 

… long-term relations allow both sides to invest in relation-specific 

assets (e.g., training). 

In Hamburg, there is a spot market for unskilled labor (single-day hires of 

longshoremen). 
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In a wider sense (and this is the way we will use the term), transaction costs do 

not refer to the cost of a single transaction but to the costs of running a system 

(e.g., the firm) 

Note that the boundaries of the firm are not clear-cut 

For instance, there are long-term subcontracting relations between firms 

Subcontractors are (by definition) not part of the firm; yet, they interact 

with the firm on the basis of long-term contracts (instead of on the basis of 

spot transactions) 

On subcontracting, see the case studies “Risk Sharing in Subcontracting 

Relations” and “Subcontracting and the Hold-up Problem.” 

Generally, the transaction cost theory views the firm as a nexus of contracts 

The firm is formed by parties entering long-term commitments 

The costs of running this system are lower than when going to the spot 

market for every single transaction. 

This view of the firm is widely accepted, even by those scholars who 

otherwise do not adhere to the transaction cost approach of the firm. 
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Firms, by definition, are hierarchical organizations 

It is the hierarchical structure that keeps the transaction costs low 

“Someone needs to be the boss” 

Frequently, hierarchy is a matter of degree, and excessively stringent 

hierarchical patterns may be sub-optimal. 

One party—the boss—holds the decision rights, while the other parties hold 

sets of well-defined rights 

These sets of well-defined rights (are supposed to) insulate the 

non-decision-making parties from opportunistic behavior of the 

decision-making party (the boss). 

The boss’ decision rights are called residual control rights, because the boss 

holds all rights not allocated to any other party. 

Who should be the boss? 

Simply put, a firm combines human capital and financial capital into profit 

Financial capital buys physical capital (fixed investment) 

For simplicity, we assume that the firm is all-equity financed, that is, there 

is no debt. 

Thus, there are two parties, each of which could potentially be the boss: 

The workers 

The equity holders (shareholders). 
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Let the workers be the bossthe labor-managed firm 

Examples of labor-managed firms are U.S. law firms 

One of the problems with the labor-managed firm is its low debt capacity 

Outside equity (that is, equity that his not held by the workers) is not 

attainable, because the outside equity holders have no control rights 

Equity, by definition, is a claim on residual income 

Separating residual control rights (which, here, are with the 

workers) and residual income rights (which are with outside equity) 

leads to hold-ups. 

Workers cannot borrow against their human capital because slavery is 

illegal 

The workers’ wealth constraints determine the firm’s debt capacity 

constraint 

Labor-managed firms grow (slowly) through retained earnings. 

Let the equity holders (shareholders) be the boss 

With the equity holders being the boss, residual income rights and residual 

control rights are bundled together 

There is thus full internalization of decision-making (assuming that the 

workers’ rights are sufficiently protected) 

Bundling residual income rights and residual control rights is 

generally efficient, which is why the legal system puts the equity 

holders in charge. 
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2.3 The Principal-Agent Model 

References: 

Hart, Oliver (1995) Firms, Contracts, and Financial Structure. Oxford (UK): 

Clarendon Press, Ch. 1 Sect. 2. 

Milgrom, Paul, and John Roberts (1992) Economics, Organization and 

Management. Englewood Cliffs: Prentice-Hall, Chs. 7, 12, 13. 

Varian, Hal R. (1992) Microeconomic Analysis, 3rd ed. New York: Norton, 

Ch. 25. 

The transaction cost theory offers a rationale for hierarchical relations 

The simplest hierarchy involves a principal (the boss) and an agent (the 

worker) 

The principal-agent theory analyzes the nature of such stylized hierarchical 

relations. 

The basic principal-agent problem is how to align the actions of the agent with 

the interests of the principal 

“What does it take to get the worker out of bed in the morning?” 

Contracts that align the worker’s actions to the principal’s interest are called 

incentive compatible 

Generally, incentive compatibility is achieved by linking compensation to 

performance (performance pay or, synonymously, incentive pay). 
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The main problem in performance-related compensation is asymmetric 

information about the agent’s effortthe problem of hidden action 

There might be a difference between … 

… the agent’s actual effort, e , (as the agent perceives it) and … 

… the agent’s performance, p , as measured by the principal. 

(We assume that the principal does not behave opportunistically by 

intentionally misjudging the agent’s performance.) 

Reasons for possible measurement errors: 

Measuring performance is costly 

If measuring performance did not entail costs, the principal could directly 

observe the agent’s actions, which would eliminate the principal-agent 

problem (assuming that misconduct is verifiable and sanctions are 

enforceable). 

Performance may not be well defined 

How do we define “treating customers in a friendly manner”? 

There are errors in perception 

Constructivism points at a difference between reality (what is) and 

Wirklichkeit (what we perceive) 

See the movie The Matrix for the nihilistic, brain-in-vat version. 

There are imperfections in identifying causes 

In spite of exercising the same amount of effort, due to a slowing 

economy, a sales agent might sell less this year than she did last year. 
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Due to the measurement error, performance pay imposes income uncertainty on 

the agent 

The measurement error introduces an element of ambiguity into the relation 

between effort and pay: p e   , where   is an error term 

The agent chooses her level of effort while being uncertain about the 

income into which this effort level will translate 

Without loss of generality, we can assume that the expected value of the 

error term, E[ ] , is zero 

The principal’s performance measurement is unbiased, which means 

that it is correct on average. 

Generally, individuals are risk-averse 

Income uncertainty generates disutility with risk-averse agents 

From the point of view of income uncertainty, performance-related 

compensation contracts are always sub-optimal. 

A performance-sensitive compensation contract must balance … 

… the incentives provided to the agent and 

… the risk imposed on the agent. 

Note that the investors can diversify away the firm’s idiosyncratic risk 

Under the assumption that the measurement errors are not correlated with 

systematic risk, the firm (the principal) can be treated as risk-neutral. 
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Insert: Risk Aversion 

We treat the terms risk and uncertainty synonymously 

For some purposes, it is useful to distinguish between the (measurable) risk 

and the (unmeasurable) concept of (“Knightian,” named after Frank Knight, 

1885-1972) uncertainty. 

How do we model people’s behavior when they face uncertainty? 

In the case of certainty, we write down a set of axioms of consistent human 

behavior, from which we derive a utility function 

Rational behavior is defined as maximizing this utility function subject to 

(wealth or income) constraints. 

John von Neumann (1903-1957) and Oskar Morgenstern (1902-1976) 

proceeded in a similar vein when writing down a set of axioms of consistent 

human behavior under uncertainty in a 1944 publication 

The utility function they derived from this set of axioms is called expected 

utility function. 

Note that the postulate of utility maximization is not a moral statement 

Utility maximization is simply a concept that tries to explain human 

behavior on the basis of consistent sets of preferences 

Utility maximization does not preclude altruism, which, potentially, is an 

argument in people’s preference sets. 

The expected utility function is typically written as a function of wealth, w , rather 

than income, y  
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At the center of the expected utility function is the expected utility property 

Let us assume that the individual faces a lottery with two possible outcomes: 

Wealth x  with probability   (0 1)p p  and wealth y  with probability 1 p  

The expected utility property reads: 

u p x p y p u x p u y( (1 )  )  ( )+(1 ) ( )       , 

where  (1 )  p x p y    is the lottery (  reads “and”) 

The utility the individual draws from the lottery equals the expected value 

of the utilities of the outcomes. 
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Example 

Let us assume you are offered the following deal: 

$50 of wealth for certain (the “safe project”), or a lottery with equally 

likely outcomes of $25 and $75 of wealth (the “risky project”) 

Note that both “projects” have the same expected value 

According to the expected utility property, you draw the following utility 

from the lottery: 

u u u( 
1

2
$25

1

2
$75 )  

1

2
($25)

1

2
($75)       

We know that you draw the utility u ($50) from having a wealth of $50 for 

certain 

If you are indifferent about the certain payment and the lottery, your 

preferences are risk-neutral: 

u u u($50)
1

2
($25)

1

2
($75)     

If you prefer the certain payment (the “safe project”), you are risk-averse: 

u u u($50) >
1

2
($25)

1

2
($75)    

If you prefer the lottery, you are risk-seeking (or, synonymously, 

risk-loving): 

u u u($50) <
1

2
($25)

1

2
($75)   . 
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Graphical illustration of risk aversion 

 

Source: Varian (1992, p. 178). 

The vertical difference between the utility of the safe outcome, 

u x y( 
1

2
 

1

2
  ) , and the utility of the lottery, 

1

2
 ( )

1

2
 (  )u x u y , is due to a risk 

premium 

The risk premium equals the horizontal distance between the straight and 

the concave lines at 
1

2
 ( )

1

2
 ( ) u x u y . 
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Degrees of risk aversion 

As the above chart shows, risk aversion originates from the concavity of the 

expected utility function, 



 

2

2

( )
 :  ( )

u w

w
u w  

Based on this concavity, two measures of degrees of risk aversion have been 

suggested by Arrow (1970) and Pratt (1964): 

Arrow-Pratt measure of absolute risk aversion: 

r w
u w

u w
( )

( )

( )

 


 

Arrow-Pratt measure of relative risk aversion: 

~r w
w u w

u w
( )

( )

( )

  


. 

Constant relative risk aversion (which implies declining absolute risk aversion) 

is a reasonable assumption in many applications 

It is known that risk aversionas measured by the Arrow-Pratt concept of 

absolute risk aversiondecreases with increasing wealth. 

Frequently, the assumption of constant absolute risk aversion is made for 

simplicity (that is, to keep the math tractable) 

For marginal changes in wealth, this assumption of constant absolute risk 

aversion may be sufficiently accurate. 
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Insert: Certainty Equivalent 

Definition and Measurement 

The certainty equivalent is the amount of wealth generated by the safe 

outcome that the individual views as equally valuable as the lottery 

For instance, in the above example, the individual might have the following 

preferences: 

u u u($30)
1

2
($25)

1

2
($75)     

The certainty equivalent is $30, because this is the amount of wealth of 

the safe outcome that affords the individual the same utility as the 

lottery. 

Calculus offers a straightforward approximation to the certainty equivalent, 

which is helpful in many applications: 

Let u x( ) be an individual’s expected utility function; define x  as the 

certain wealth that affords the individual the same utility as the lottery: 

u x u x( ) E[ ( )]   

The wealth x  is the certain value (e.g., $30) that the individual regards 

as equivalent to the lottery—the lottery generates an uncertain 

(stochastic) wealth x  (e.g., $25 or $75, each with probability 1/2). 
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According to Taylor’s theorem, the value of the expected utility function at 

any point z , E[ ]z x , equals 

u z u x z x u x z x u x R z( ) ( ) ( ) ( )
1

2
( ) ( ) ( )2         

Setting R z( ) equal to zero leads to a second-order Taylor-series 

approximation: 

u z u x z x u x z x u x( ) ( ) ( ) ( )
1

2
( ) ( )2       . 

Applying the expected value operator yields 

E[ ( )] ( ) E[( )] ( )
1

2
E[( ) ] ( )2u z u x z x u x z x u x        

     E[ ( )] ( )
1

2
E[( ) ] ( )2u z u x z x u x , (1) 

because of E[( )] 0z x  , by definition 

Similarly, we can employ Taylor’s theorem at the point z x   (at the certain 

wealth): 

u x u x x x u x x x u x R x( ) ( ) ( ) ( )
1

2
( ) ( ) ( )2           . 

Applying a first-order Taylor-series approximation yields 

u x u x x x u x( ) ( ) ( ) ( )     . (2) 

By definition, the following holds for the certain wealth, x : 

E[ ( )] ( )u x u x   
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Inserting Eq. (1) into the right-hand side, and Eq. (2) into the left-hand side 

of the above equality, yields 

u x x x u x u x x x u x( )
1

2
E[( ) ] ( ) ( ) ( ) ( )2        

  



 

1

2

( )

( )
 E[( ) ]2x x

u x

u x
x x  

   
1

2
(x) Var[ ]x x r x  

The term r x
u x

u x
( )

( )

( )
 




 is the Arrow-Pratt measure of (absolute) risk 

aversion at the expected value of wealth, x  

The term E[( ) ] Var[ ]2x x x   is the variance of wealth, x  

The term  x x   is the risk premium 

The risk premium is the difference between the expected value of 

the lottery and the certainty equivalent. 
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Inserting the numbers of the aforementioned numerical example yields: 

x     
1

2
$25

1

2
$75 $50  

x  $30 (original assumption) 

x x  20 (risk premium) 

Var[ ] E[( ) ]
1

2
($25 $50)

1

2
($75 - $50) $  6252 2 2 2x x x         

Degree of (absolute) Arrow-Pratt risk aversion: 

 
  

2

ˆ2( ) 2 $20
( ) 0.0624/$

Var[ ] $  625

x x
r x

x
 

Degree of relative Arrow-Pratt risk aversion: 

~ r x x r x( ) ( ) 30 0.624 1.92      

Note that we used x  as a reference point. 
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2.3.1 Mechanism Design 

We analyze the characteristics of an incentive-compatible contract in a principal-

agent relation 

A necessary condition for incentive compatibility is a link between pay and 

performance 

Without linking pay to performance, the agent will not perform 

“Well then, says I, what’s the use you learning to do right when it’s 

troublesome to do right and ain’t no trouble to do wrong, and the 

wages is just the same?” 

“The Adventures of Huckleberry Finn,” Mark Twain (1884) 

When pay is not related to performance, the agent is fully insured 

against measurement errors. 

In many employment contracts, pay is implicitly related to performance 

Annual evaluation determines the following salary for the following 

year. 

The standard, linear principal-agent contract 

We assume the principal (the firm) to be risk-neutral 

Investors can eliminate idiosyncratic (firm-specific) risk by diversifying. 

We assume the agent (the employee, e.g., management) to be risk-averse 

Most of the agent’s wealth consists of her human capital, which she 

cannot diversify over a multitude of principal-agent relations 

For simplicity, we assume that the agent’s (absolute) degree of risk 

aversion is (locally) constant. 
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Agent’s income 

   ( )Ap C e  

       (e+ ) ( )   AC e , 0 , 

where p  stands for the agent’s performance as measured by the 

principal, and e  is the agent’s actual effort 

Measured performance and actual effort differ by the error term  , for 

which we assume without loss of generality: E [ ] = 0  

The function CA(.) measures the agent’s cost of exercising effort 

We assume that CA(.) is twice continuously differentiable and 

strictly concave, which implies that CA (.)  is strictly monotonic 

The agent faces positive and increasing marginal costs of effort 

at any level of effort, e . 

Typically,   (the part of income that is independent of the agent’s 

performance) is greater than zero 

If   is smaller than zero, then the agent has to pay an “entry fee” to 

the principal-agent relation 

The magnitude of   matters for the agent’s reservation wage: For 

any given  , the value of   must be sufficiently high to meet the 

agent’s participation constraint. 

The contract is linear, because pay increases linearly with performance 

Linear performance-pay contracts are generally efficient because 

they offer the same (marginal) compensation,  , for any marginal 

unit of effort, e . 
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The principal’s profit equals 

  ( ) (  )e p   

      ( )  ( )e e , 

where ( )e  is the principal’s profit function 

The agent’s (approximate) certainty equivalent (of income), CEA, reads 

CE w r wA AE [ ]
1

2
 Var [ ]   

       E [  ( ) ( ) ]
1

2
 Var [  ( ) ( ) ]A A A     e C e r e C e  

           E [ ] ( )
1

2
 Var [ ]A A

2e C e r  

        ( )
1

2
 A A

2 2e C e r , 

where rA is the agent’s (locally) constant degree of absolute risk 

aversion, and  
2 Var [ ]:  

The agent’s optimization problem is given by 

e
CE

CE e

e
CE eMax   0 =

( )
( )A

A
A




    

   ( )A CE e  incentive compatibility constraint 

marginal benefit of effort = marginal cost of effort 

(The second-order condition for a maximum reads  A ( ) 0CE e ). 

The principal’s certainty equivalent (of profit), CEP, equals 

CE e eP E [ ( )  ( ) ]        

       ( )   E [ ]e e  

    ( )  e e  

(Remember that the principal is assumed risk-neutral.) 
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Optimal contract 

The (socially) optimal contract maximizes the sum over the parties’ 

certainty equivalents 

The (approximate) sum of the parties’ certainty equivalents, TCE , 

reads: 

TCE CE CE e C e r    A P A A
2 2( ) ( )

1

2
      

We know that the agent will choose the effort level such that 

  CE eA ( )  

Because we assume that CE eA ( )  is strictly monotonic, the relation 

between any given   and the resulting optimal effort level, e* , is 

one-to-one 

We thus can write the effort level as a function of  : 

e f f* , ( )   with d ( ) / d > 0    

Hence, we can write the (approximate) total certainty equivalent as 

a function of the marginal performance-sensitivity,  : 

TCE C r( ) ( ) ( )
1

2
 A A

2 2          

The first-order condition for a maximum in TCE  reads 

d ( )

d
  

d ( )

d

d ( )

d
   0A

A
2TCE C

r




 






        

 
  


     

( ) ( )
    0A

A
2 A

2
  





*

* *
,

C

r
r  

The second-order condition for a maximum in TCE  demands: 

d ( )

d
 0

2

2

TCE 


 . 
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Comparative static analysis 

1. Which impact does the degree of absolute risk aversion, rA , have 

on the marginal performance sensitivity, ? 

The total differential of the first-order condition for a maximum in 

TCE  reads: 

d 
d

d

 
d

d
 d

 
d

d
 d     0

A
A

TCE

TCE TCE

r
r








F
HG
I
KJ 


F
HG
I
KJ





F
HG
I
KJ


  






F
HG

I
KJ  



 

F
HG

I
KJ  d   d  

 

2

2 A

2

A


 

TCE
r

TCE

r
 

  



 










  
d

d
  

 
    0

A

2

A
2

2

2

2

2

 









r

TCE

r

TCE TCE
 

Because the second-order condition for a maximum requires 

d ( ) / d  02 2TCE    , an increase in the agent’s degree of risk 

aversion, rA , leads to a decrease in the optimal performance 

sensitivity of compensation. 
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2. Which impact does the degree of uncertainty,  
2, have on the 

marginal performance sensitivity, ? 

The total differential of the first-order condition for a maximum in 

TCE  reads: 

d 
d

d

 
d

d
 d

 
d

d

( )
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2
2TCE

TCE TCE
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Because the second-order condition for a maximum requires 

d ( ) / d  02 2TCE    , an increase in the degree of risk,  
2, leads 

to a decrease in the optimal performance sensitivity of 

compensation. 
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3. Which impact does the degree of uncertainty,  
2, have on the total 

certainty equivalent, TCE? 

In the optimum, the marginal change of TCE  in response to a 

marginal change in  
2 equals 

d
( )

 d
( )  

 d
2

2
2 0

2TCE
TCE TCE












 









  






  




 
 

( )  
 d

2 0
2TCE

  



  

    
1

2
 ( ) d   0A

0 2 2r     

Thus, it has been shown that the value of the firm decreases 

with an increase in the variance of the measurement error. 
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In conclusion, performance pay is a double-edged sword: 

Performance pay gets the agent out of bed (establishes incentive 

compatibility) 

Performance pay imposes income (wealth) uncertainty on the agent 

The more risk-averse an agent is, the less performance-sensitive the 

optimal contract should be 

The greater the measurement error of the agent’s performance is (that is, 

the higher the degree of income uncertainty,  2 is), the less performance-

sensitive the optimal contract should be 

In conclusion, be wary of high-powered compensation contracts (that is, 

compensation contracts with high   values). 
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2.3.2 Case Study from the United States: The Origins of Management Incentive 

Schemes 

References: 

Holden, Richard T. (2005) “The Original Management Incentive Schemes,” 
Journal of Economic Perspectives 19 (4), 135-144. 

General remarks on executive compensation at the public corporation 

The public corporation is characterized by a “separation of ownership and 

control” (Adolph Berle and Gardiner Means, 1932, The Modern Corporation 

and Private Property, New York: Macmillan) 

Those that own the control rights (the shareholders) are not identical with 

those that effectively control the assets (management) 

There is no such principal-agent problem in the entrepreneurial firm, 

because the entrepreneurial firm has an “owner-manager.” 

Executive compensation tries to align the actions of management with the 

interests of the shareholders by means of linking executive compensation 

directly to increases in the market value of the firm (incentive pay) 

Note that the market value of the firm is the market value of total claims 

(or, equivalently, total assets), that is, the sum of the market values of 

equity and debt 

If the rights of the debt holders are sufficiently protectedfor instance, 

through covenantsmaximizing the value of equity will maximize the 

value of the firm. 
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In the United States, the original incentive schemes that linked executive 

compensation to stock prices were developed by Du Pont and General Motors in 

the 1920s 

Du Pont (officially, E.I. du Pont de Nemours & Company) and General Motors 

had close ties in the early 20th century 

Pierre S. du Pont, one of the cousins who then controlled Du Pont, was 

president of GM from 1920-1923, and Du Pont owned around one-third of 

the stock of GM at the time. 

Du Pont and GM were two of the first companies to adopt the multidivisional 

organization form, thus delegating substantial authority to a significant 

number of executives 

In stock incentive schemes, Du Pont and GM lent money to managers, 

enabling them to purchase company stock at market price 

Managers paid market interest rates on such loans and, in the GM plan, 

they were required to repay the principal gradually 

These stock incentive plans had a time horizon of seven to ten years, a 

term much longer than is common in modern stock option plans. 
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The dollar amounts involved in these incentive plans were large relative to the 

salaries and the wealth of the participating executives, and these amounts 

represented a nontrivial portion of the value of the firm 

In 1930, following the 1929 stock market crash, managerial stock 

purchases were exceptionally high when, in 2004 dollars, 58 managers at 

Du Pont purchased $93 million worth of stock, and 246 managers at GM 

purchased $578 million worth of stock 

This 1930 purchase at Du Pont was (in 1930 dollars) an average of 

more than $152,000 per participating executive—this happened at a 

time when the highest-paid officer in the corporation earned less than 

$100,000 per annum 

At GM, this 1930 purchase was an average of more than $223,000 per 

participating executive, which translates to $2.3 million per executive in 

2004 dollars. 

Said Alfred P. Sloan (1875-1966), of many years president (1923-1937, 

following Pierre S. du Pont) and chairman (1937-1956, following Lammot du 

Pont) of General Motors: 

“I believe [management] should be told frankly that there is an 

opportunity to go in business; they take the profit and they take the 

risk.” 
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The Du Pont incentive schemes in detail 

Since 1909, Du Pont had two cash bonus plans in place—the following 

description was taken from the 1932 Annual Report 

The “A” bonus was tied to the performance of the individual employees 

(instead of the performance of the firm) and was almost exclusively 

awarded to non-executive employees 

The bonus was granted for conspicuous service of any nature and is to 

be invested in common stock of the company. 

The “B” bonus was tied to the performance of the firm and awarded to 

management 

The bonus was granted to those who have contributed most, and in a 

general way, to the company’s success by their ability, efficiency, and 

loyalty—the bonus is to be invested in common stock 

The incentive plan stipulated that the B bonus fund “shall not exceed 

7½% of the surplus net receipts from manufacturing operations above 

6% on the capital employed in such operations of this company and of 

certain subsidiary companies in which this company shall hold 

substantially all of the outstanding common stock.  The capital 

employed in manufacturing operations shall be calculated separately 

from the investment in non-operative items.” 

When the return on capita did not exceed 6 percent, no B bonus 

was paid 

Only manufacturing operations and only subsidiaries in full control 

of Du Pont were included, the latter being consonant of the 

Sufficient Statistics Theorem in agency theory, which states that the 

payments to the agent should not depend on matters over which 

the agent has no control. 
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In addition to the B bonus, the three du Pont cousins who controlled the 

company made individual stock awards from their own holdings 

For instance, each member of the 1915 executive committee was given 

1,250 shares of the Du Point Securities Company (which was the family 

holding company); in 1991, these executives received 1,000 shares of Du 

Pont common stock and, in 1921, they were rewarded 400 shares in the 

holding company. 

On January 1, 1927, at the behest of Walter Carpenter, the vice-president of 

the finance committee (the equivalent to a modern day chief financial officer 

[CFO]), Du Pont integrated the B cash bonus plan into a more comprehensive 

and systematic executive incentive scheme—the Executives’ Trust Plan 

Those employees who have proven themselves qualified to occupy 

important managerial posts and to succeed to higher positions might be 

afforded an opportunity to acquire substantial holdings in the common 

stock of the company, thereby ensuring a distinct mutuality of interest with 

other (that is, outside) stockholders in the continued progress of the 

company 

Varying amounts of the common stock of the company have been sold 

from time to time to such eligible employees, the company receiving in 

payment interest-bearing notes running from seven to ten years, with 

the stock so purchased deposited as security for the payment of the 

notes 
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The funds to provide for the bonuses under this plan are obtained from 

two sources: 

The traditional B bonus fund, as detailed above 

“Six per cent of the net earnings of the company from activities 

under the control of the Executive Committee, as included in the 

published annual report to the stockholders, in excess of 6% upon 

the company’s investment in those activities.  Said earnings and 

investment figures shall not include the earnings from, or 

investment in, those companies in which the company shall own 

less than 50% of the common stock, or those activities under the 

control of the Finance Committee, such as the company’s General 

Motors investment.” (Du Pont 1932 Annual Report). 
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The following figure from Holden (2005) illustrates the executive incentive 

scheme at Du Pont, effective as at 1927: 

 

The upshot of the Executives’ Trust Plan: 

Executives borrowed money from the company to purchase stock 

in Du Pont at market value 

The notes bore a market rate of interest and had a maturity of 7 to 

10 years 

The notes were not cash-pay—that is, the executives did not have 

to make cash payments, and the interest was allowed to compound 

The interest could be paid down using dividends on the stock, 

awards under the B bonus plan, or additional bonuses provided 

under the Executives’ Trust Plan. 
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The table below (Holden, 2005) provides an overview on the extent of 

the Executives’ Trust Fund: 

 

The Du Pont plan suffered from two major drawbacks, which are inherent 

in any executive incentive scheme: 

A risk-averse manager (who desires diversification) values the 

stock-linked compensation below cost 

The manager is penalized or rewarded for the absolute performance of 

the corporation instead of the relative performance (relative to the 

corporation’s competitors, that is) 

The business cycle and stock market bubbles (or crashes) are not 

under the control of the executive, yet, the compensation varies 

with these risk factors. 
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2.3.3. Case Study from Japan: Risk Sharing in Subcontracting Relations 

References: 

Kawasaki, Seiichi, and John McMillan (1987) “The Design of Contracts: Evidence 

from Japanese Subcontracting,” Journal of the Japanese and International 

Economies 1, 327-349. 

In the above analysis of the principal-agent problem, the uncertainty originated 

from the measurement error 

The uncertainty was generated in the relationthat is, the uncertainty was 

endogenous. 

In the subsequent analysis of subcontracting relations, uncertainty is generated 

outside the relationit is exogenous to the subcontracting relation 

Uncertainty may hit one or both parties in a bilateral subcontracting relation 

In the subsequent subcontracting model, uncertainty hits only one party. 

The question of interest is how the principal (the end-product manufacturer) 

and the agent (the parts-supplying subcontractor) should divide up the risk 

between each other. 

Insert: Optimal Risk Sharing 

In the following, we study how risk is shared efficiently between two parties 

The model, in its general form, assumes that both parties are subject to risk 

In this model, risk manifests itself in income risk 

We assume that the risks of the two parties are stochastically independent 

If the risks of the two parties are perfectly correlated, risk-sharing 

contracts cannot reduce total risk. 
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Assume there are two individuals, A and B, with stochastic incomes IA  and IB, 

respectively 

The expected values of incomes IA  and IB read E[ ]A AI I  and E[ ]B BI I , 

respectively 

The (approximate) certainty equivalents of income equal I r IA A A

1

2
Var[ ]  and 

I r IB B B

1

2
Var[ ] , respectively, where r ii   ( A,B)  denotes the Arrow-Pratt 

measure of (locally) constant absolute risk aversion. 

An efficient risk-sharing contract maximizes the sum of the certainty equivalents 

over the two contracting parties 

The sum of the certainty equivalents equals the total expected income minus 

the total of the risk premiums 

Maximizing the sum of certainty equivalents is equivalent to minimizing the 

total of the risk premiums (because the nature of the contract does not affect 

the expected values of the incomes). 

Remember that the risk premium is the monetary equivalent of the loss of 

utility due to income uncertainty. 

Suppose the parties sign the following (enforceable) contract 

Party A receives fraction 1 0   of B’s income 

Party B receives fraction 1 1 0    of A’s income 

B makes a lump sum payment to A at the amount   

  may take on negative values, in which case A actually makes a 

payment to B. 

The parties’ incomes equal: 

Party A:    A BI I   

Party B: (1 ) (1 ) A B    I I  
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Under the assumption of (locally) constant degrees of (absolute) risk aversion, 

we obtain for the (approximate) total risk premium, TRP , as the sum of the risk 

premiums of the two contracting parties: 

    A A B

1
 Var[   ]
2

TRP r I I  

     B A B

1
Var[(1 ) (1 ) ]

2
r I I  

   
1

2
{ Var[ ]  Var[ ] 2  Cov[ , ]}A

2
A

2
B A Br I I I I    

      
1

2
{(1 ) Var[ ] (1 )  Var[ ] 2(1 )(1 ) Cov[ , ]}B

2
A

2
B A Br I I I I     

  
1

2
{( Var[ ]  Var[ ])}A

2
A

2
Br I I   

   
1

2
{(1 ) Var[ ] (1 )  Var[ ]}B

2
A

2
Br I I   
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Choose the vector of contract parameters ( ) ,  such that TRP  takes on a 

minimum 

Note that the level of the lump sum payment   does not affect the total of the 

risk premiums 

First, we choose the maximizing level of  : 




   

TRP
r I r I


  =  

1

2
2  Var[ ]

1

2
2(1 )( 1)Var[ ]  0A A B A  

     Var[ ] (1 )Var[ ]  0A A B Ar I r I   

   ( )Var[ ] Var[ ]A B A B A r r I r I  

 


    ( 0)B

A B
A B*

r

r r
r r  

    
1
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B

B

B
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 *

r

r

r

r
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1

  ( 0)A

B
B





*

*

r

r
r  

Similarly, we obtain for the maximizing level of  : 

1
  ( 0)A

B
B


 





*

*

r

r
r . 

The link between degree of risk aversion and income (risk) sharing: 

r rA B  (1 )  (1 )         * * * *  

If (and only if) A is more risk-averse than B, party B absorbs a higher share of 

the risky income, which means that B absorbs a higher share of the total risk. 
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The contracting parties’ incomes read: 

A’s income 

 *    





 ( )  ( )A B
B

A B

B

A B
A BI I

r

r r

r

r r
I I   

B’s income 

 *     


  


 ( ) 1  ( )    ( )A B
B

A B
A B

A

A B
A BI I

r

r r
I I

r

r r
I I    

In the limiting case that B is risk-neutral (while A’s degree of risk aversion 

is positive), B absorbs all the risky income, and A’s income consists of B’s 

lump sum payment only 

In this case then, party A is fully insured. 

The contracting parties’ (approximate) risk premiums read as follows: 

A’s risk premium 

1

2

 

( )
 Var[ ]A B

2

A B
2 A B




r r

r r
I I  

B’s risk premium 

1

2

 

( )
 Var[ ]A

2
B

A B
2 A B




r r

r r
I I . 
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Adding up the (approximate) risk premiums over the two contracting parties 

delivers: 

TRP

r r

I I  
1

2

1

1 1
 Var[ ]

A B

A B 



  

We can show: 

1

1 1
1 1

A B

A

A

B

B

B

Ar r

r

r

r

r

r

r










 

Because of r
r

r

r

A
A

A

B

1





 and r
r

r

r

B
B

B

A

1





 , the risk aversion of the contracting 

parties as a group is smaller than the risk aversion of either contracting 

party. 

Conclusion 

The party with the lower degree of risk aversion should absorb the higher 

fraction of the total risk 

If one party is risk-neutral (and the other party is risk-averse), the risk-neutral 

party should absorb all the risk and, by virtue of doing so, fully insure the 

risk-averse party. 
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The Kawasaki-McMillan (1987) model of subcontracting 

Motivated by a theoretical model, the study presents empirical evidence for 

risk-sharing in subcontracting relations in manufacturing in Japan 

Kawasaki-McMillan is the classic study on subcontracting 

The theoretical model is flawed, but some of the empirical evidence is 

nonetheless useful 

The correct theoretical model is presented below. 

The nature of the subcontracting relation 

 M2 M1 

raw materials widget final product 

 subcontractor (end-product) “manufacturer” 

Think of M2 as a firm that is owned by non-diversified investors, such as a 

family 

Diversification allows investors to eliminate idiosyncratic risk 

Typically, individuals are risk-averse, that is, they endure a loss from 

bearing riskthe risk premium. 

Think of M1 as a traded firm (that is, a firm that is listed at the stock 

exchange) 

By diversifying their asset portfolios, M1’s investors eliminate idiosyncratic 

risk. 

In this model, risk enters the subcontracting relation via volatility in the price 

of M2’s inputs (e.g., dollar-denominated raw materials), which causes 

fluctuations in M2’s production cost of the widget. 
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Optimal risk-sharing 

Assume, for simplicity, that all the uncertainty that is associated with M2’s 

inputs is idiosyncratic (to the subcontracting relation), that is, can be 

eliminated by means of diversification 

Consequently, the risk should be fully absorbed by M1’s investorsthe full 

insurance case. 

Assume that M1 can observe M2’s production costs, but not the input prices 

themselves nor M2’s effort to keep production costs low 

Full insurance against fluctuation in production costs generates a moral 

hazard with M2 

M2’s incentive to keep production costs low is weaker than it would be 

otherwise. 
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The formal model 

Assume that M1 and M2 agree on the following pricing formula for the 

supplied widget: 

p b c b     ( ) , 0 1 , 

where b is the target price 

For c b , there is a cost overrun, and for c b , there is a cost under-run 

We define: 

c c w  *   , 

where c  is M2’s cost of production 

w  is the random component, w N~ ;(0 )2  

  is the influence of M2’s cost-reducing effort. 

M2’s effort cost function is given by h( )  1   ,  

Reducing production costs is costly: 

Resistance to labor unions’ demands for higher wages 

A tough stance in input price negotiations 

Unremitting lookout for input-saving technologies. 

The assumption   1 implies  2 2( )h  / , which means that, at the 

margin, the cost of reducing production costs is increasing. 

The parameter  , the risk-sharing parameter, determines the degree of 

risk-sharing between M2 and M1 

For   0 , M1 does not share in M2’s risk 

For 0 1  , M1 absorbs part (but not all) of M2’s risk 

For   1, M1 provides M2 with full insurance for possible changes in 

production costs. 
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The subcontractor’s (M2’s) profit reads 

  
M2

( ) ( )    b c b c h  

   (1 )( ) ( ) b c h  

     (1 )( ) ( )  b c w h*  

The variance of M2’s profits equals: 

Var[ ] (1 ) Var[ ] (1 )
M2

2 2 2      w . 

We assume that M2’s degree of (absolute) risk aversion, denoted  , is 

(locally) constant 

Thus, we can approximate M2’s certainty equivalent by CEM2 : 

CEM2 E[ ]
1

2
 Var[ ]

M2 M2
     

      (1 )( ) ( )
1

2
 (1 )2 2     b c h* . 

M2 chooses the effort level that maximizes its certainty equivalent: 




  






CE hM2 (1 )
( )

0






 

  



1

( )






h 
 (first-order condition for optimum) 

M2’s marginal benefit of cost saving = M2’s marginal cost of cost saving 

The efficient level of cost-saving efforts is where the social marginal 

benefit of production cost-saving efforts equals the social marginal cost of 

production cost-saving efforts: 

1
( )






h 



*
 

At the margin, $1 spent on cost-saving efforts saves $1 of production cost 
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Moral hazard 

(Note that 




h( )


 increases in  ) 

For 0 1  , the case of (partial or full) risk-absorption by M1, M2 (the 

subcontractor) chooses a sub-optimal level of cost-reducing effort, 

because M2 benefits only at the fraction 1 1   from a marginal 

reductions in production costs 

M1 benefits from M2’s marginal reduction in production costs at the 

fraction  , but this benefit does not enter M2’s optimization 

problem. 

The degree of moral hazard can be measured by 










h h( ) ( )








* 
 

Social marginal cost of cost saving minus M2’s marginal cost of cost saving 

By this measure, the degree of moral hazard equals the 

risk-sharing parameter,   

The more of M2’s risk M1 absorbs, the smaller is M2’s 

incentive of exercise effort on reducing production costs. 

The flaw in the Kawasaki-McMillan study is the way they model moral 

hazard 

Kawasaki-McMillan model moral hazard by a parameter ( )  in M2’s 

effort cost function, h( )  

By virtue of being a model parameter, moral hazard is exogenous 

in the Kawasaki-McMillan model, while in the model presented 

above, moral hazard is endogenous 

It is the nature of moral hazard that it evolves endogenously 

from (partial or full) insurance as caused by the analyzed 

risk-sharing arrangement for 0 1  . 
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The optimal contract 

The optimal contract maximizes the sum of the certainty equivalents over 

the two contracting parties 

With M1’s investors being able to diversify idiosyncratic risk, we can treat 

M1 as risk-neutral (under the above assumption that all uncertainty 

associated with M2’s production cost is idiosyncratic) 

The certainty equivalent of M1’s profit reads: 

CE p b c bM1 E[ ] ( )       *  

Under the assumption of a (locally) constant degree of (absolute) risk 

aversion,  , we obtain for the (approximate) total certainty equivalent, 

TCEthe sum of the certainty equivalents of the two contracting parties: 

 M2 M1TCE CE CE  

           b c b b c h       ( ) (1 )( ) ( )
1

2
 (1 )2 2* *  

     c h*     ( )
1

2
 (1 )2 2 
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To attain a closed-form solution for the optimal level of the risk-sharing 

parameter,  * , we make the simplifying assumption that M2’s effort cost 

function is quadratic: 

h( ) 2   

Consequently, the following level for the influence of M2’s 

cost-reducing effort,  , results from M2’s first-order condition: 

1
( )

2 










h 
 

 



1

2
 

Substituting   for (1 ) / 2  in the TRP  equation yields: 

TRP c  
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Comparative static analysis 

Increase in uncertainty, as gauged by an increase in the variance of 

the random component of M2’s cost function,  2: 










*
2

0  

The higher the degree of uncertainty M2 faces, the higher is the 

optimal risk-sharing parameter. 

Increase in M2’s (locally constant degree of absolute degree of) risk 

aversion,  : 










*
0  

The higher M2’s degree of risk aversion, the higher the optimal risk-

sharing parameter. 
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Risk absorption 

Above, we have established the level of uncertainty in M2’s profit: 

Var[ ] (1 ) Var[ ] (1 )
M2

2 2 2      w  

Consequently, we obtain the standard deviation, Std[ ]
M2

 , as a 

common measure of risk (as an alternative to the variance): 

Std[ ] (1 )Std[ ] (1 )
M2

      w  

Solving for the standard deviation of the random component of M2’s 

cost function, Std[ ]w   , yields: 

    Std[ ]  
M2

. 

Std of M2’s production costs = risk remaining with M2 + risk absorbed by M1 
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The empirical evidence 

Kawasaki and McMillan study subcontracting in various manufacturing 

industries in Japan, using industry-level data for the period 1973-1982 

Their empirical findings support … 

… a major assumption made in the model: 

The manufacturer absorbs some of the risk that emanates from the 

variance in the subcontractor’s production cost,   

This implies that … 

… subcontractors are indeed risk-averse 

… manufacturers are less risk-averse than subcontractors. 

… two of the three comparative static results derived above: 

The risk-sharing parameter,  , increases in the variance of the 

subcontractor’s production costs,   

The risk-sharing parameter,  , increases in the subcontractor’s degree 

of (locally constant degree of absolute) risk aversion,  . 

Estimation of the risk-sharing parameter,   

Solving the equation     Std[ ]  
M2

 (derived above) for the 

risk-sharing parameter,  , yields: 





 1

Std[ ]
M2  

The risk-sharing parameter equals 1 minus the ratio of industry’s 

standard deviation of profits, divided by the industry’s standard 

deviation of costs 
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Kawasaki-McMillan’s industry estimates of the risk-sharing parameter 

 

Source: Kawasaki and McMillan (1987, p. 336). 

Note that the estimated risk-sharing parameter,  , does not seem 

to vary systematically with firm size (as measured by the number of 

employees). 
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Estimation of the degree of (the locally constant degree of absolute) risk 

aversion,   

Solving M2’s (approximate) certainty equivalent (derived above), 

CEM2 E[ ]
2

 Var[ ]
M2 M2

 


 , for the expected profits, yields 

E[ ]
2

Var[ ] k
M2 M2




   , 

where k CE M2 

Kawasaki and McMillan estimate the above equation under the 

assumption that the parameters   and k  are constant within chosen 

categories of firm size 

Note that, in a perfectly competitive environment with zero costs of 

entry to and exit from the market, k  equals the “normal profit.” 
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Kawasaki-McMillan’s parameter estimates for the degree of M2’s 

(locally constant degree of absolute) risk aversion,  , and M2’s 

certainty equivalent of profit, k  

 

Source: Kawasaki and McMillan (1987, p. 339). 

Note that k  seems to be measured in absolute values (such as 

million ¥?) instead of being normalized to total assets or sales 

The increase of k  with firm size thus cannot be interpreted in a 

meaningful way. 

The degree of risk aversion,  , decreases with firm size (as 

measured by the number of employees), a result that needs to be 

interpreted with care 

It is not firm size per se that determines the degree of risk 

aversion of the firm 

For instance, scaling a firm does not change the risk 

attributes of its portfolio of risky assets 

The firm size effect is solely due to firm attributes correlated 

with size, such as stock exchange listings or the amount of 

publicly available information. 
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Empirical tests of comparative static results 

Above, we determined the optimal risk-sharing parameter,  * : 


 

*  


1
1

1 2  2
 

Based on a similar relation (Equation 9, page 333), Kawasaki and 

McMillan specify the following regression equation: 

ln(
1

) ln(
1

) ln(
1

)  ...
2


  



  
 

Note that this regression equation is an ad hoc specification—the 

equation is not derived directly from the model 

A logistic transformation is applied to the dependent variable, 

 , (0 1)   

Without the transformation, the variable is restricted to the [0;1] 

interval, but the assumption of a normally distributed error 

demands that the dependent variable be unbounded. 
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Kawasaki-McMillan’s regression results (Model II) 

 

Source: Kawasaki and McMillan (1987, p. 343). 

Rows 1 and 2’ (Model II) support the comparative static results 

derived from the theoretical model: 

The greater the volatility in M2’s production cost,  2, the greater 

the optimal risk-sharing parameter,  *  

The greater M2’s degree of risk aversion,  , the greater the 

optimal risk-sharing parameter,  *  

Rows 4 and 5 (Model II) represent the influence of control 

variables. 
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3. Incomplete Contracts, Firm Organization, and Contract Design 

The theory of incomplete contracts tries to explain the boundaries of the firm 

Why do firms exist? 

Why are some transactions performed in markets, whereas other 

transaction are performed within the institution that we call the firm? 

Note that the boundaries of the firm are not clear-cut 

Long-term relations, such as in sub-contracting, bear similarities to 

contracts that govern firms internally. 

What is the nature of relations between contracting parties … 

… within the firm (intra-firm relations)? 

… among firms (inter-firm relations)? 
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3.1 Intra-Firm Relations 

The analysis of intra-firm relations deals with the design of the governance 

structure of the firm 

Allocation of control rights among the contracting parties 

Design of efficient incentive schemes within the firm. 

The firm may be viewed as a nexus of contracts that governs the relations 

among the invested parties rights 

All parties that are part of this nexus of contracts are invested (to a greater or 

lesser extent) 

The main contracting parties are the shareholders, bond holders, workers, 

suppliers, customers, and the government. 

A great deal of these investments are … 

… specific to the existing relation 

… based on implicit contracts, which are, by definition, not 

enforceable. 

The contracting parties are vulnerable to hold-ups within this nexus of 

implicit contracts 

Returns on relation-specific investments are quasi-rents 

For any party, it is advantageous to breach the contract if the NPV of 

continuation turns negative 

In anticipation of the expropriation of quasi-rents, parties under-invest. 

The governance structure of the firm must be geared to forestalling 

opportunistic behavior. 
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Allocation of control rights 

Shareholders (equity holders), by definition, hold the residual income rights 

The shareholders’ claims are not contractually fixed, which makes the 

shareholders the party that is most vulnerable to hold-ups 

Consequently, shareholders should be allocated the (residual) control 

rights over the firm’s assets 

Internalization of the consequences of decision-making. 

The firm’s governance structure tries to insulate the other parties 

against hold-ups by the shareholders. 
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3.1.1 The Stakeholder Approach 

The stakeholder approach is closer to a normative statement than to a theory 

The upshot of the stakeholder approach is that all parties invested in the firm 

should have a say in the decision-making of the firm 

The trouble with the stakeholder approach as a guiding principle of corporate 

governance 

“Although the identities of the bearers of residual risk may differ 

[typically, these bearers of residual risk are the shareholders, FAS], all 

business organizations vest organization control rights in them.  For 

control to rest in any other group would be equivalent to allowing the 

group to play poker with someone else’s money and would create 

inefficiencies that lead to the possibility of failure.  The implicit denial of 

this basic proposition is the fallacy lying behind the so-called 

stakeholder theory of the corporation.  According to this theory, the 

directors and managers of the corporations are to run it in the interest 

of all stakeholders, not just the residual claimants. 

Unfortunately, proponents of stakeholder theory offer no explanation of 

how conflicts between different stakeholders are to be resolved.  This 

leaves managers with no principle on which to base decisions, making 

them accountable to no one but their own preferences—ironically, the 

very opposite results from [w]hat stakeholder theorists hope to 

achieve.” 

Michael Jensen [3, page 2] 
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3.1.2 Case Study from Germany: Codetermination 

References: 

Gorton, Gary, and Frank A. Schmid (2004) “Capital, Labor, and the Firm: A Study 

of German Codetermination,” Journal of the European Economic Association 

2, 863 905. 

Codetermination (Arbeitnehmermitbestimmung) allocates (some) control rights to 

labor 

Labor (via employee representatives) holds voting seats on the firm’s 

supervisory board (Aufsichtsrat) 

Note that extensive codetermination at the board level is unique to 

Germany 

Germany has a two-tier board system, whereas in Anglo-Saxon countries 

there is only one corporate board, which consists of inside (United States:  

executive) and outside (U.S.: non-executive) directors. 

We confine the term codetermination to the presence of labor on supervisory 

boards 

There are also works councils (Betriebsräte), which is institutionalized 

codetermination at the workshop level. 
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Codetermination uncouples control rights and residual income rights 

If the consequences of decision-making are not fully internalized, there are 

external effects 

External effects are generally inefficient, except when they offset 

(neutralize) existing external effects 

If codetermination is an efficient way of protecting labor from 

opportunistic behavior on part of the shareholders, codetermination 

may add value 

The shareholders may behave opportunistically by expropriating 

labor of quasi-rents—these quasi-rents emanate from labor’s 

investment in relation-specific assets or labor’s agreeing to 

(retention-friendly) back-loaded compensation. 
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Does codetermination benefit the shareholders? 

Without ceding control rights to labor in restructuring decisions, the 

shareholders may not be able to commit credibly to honoring implicit contracts 

If this were the case, codetermination would add value to the firm 

The shareholders and labor would share the surplus 

The shareholders would introduce codetermination voluntarily. 

Labor may enjoy control benefits, but faces a wealth constraint in acquiring 

voting stock 

Michael Jensen and William Meckling (1979, “Rights and Production 

Functions: An Application to Labor-Managed Firms and Codetermination,” 

Journal of Business 52, pp. 469-506) 

The fact that shareholders have not introduced codetermination voluntarily 

(for instance, in Germany) proves that codetermination is harmful to 

shareholders and to society overall 

Note that, if codetermination benefited society on a net basis, 

codetermination would emerge as a Coase solution 

Some finance scholars argue that, while codetermination may harm 

the shareholders, it is beneficial to society on a net basis, because of 

positive external effects to society 

Codetermination alleviates the capital-labor conflict 

Transaction costs prevent a Coase solution, which is why 

codetermination must be introduced by law. 
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Major codetermination laws 

(1) Montan-Mitbestimmungsgesetz (Montan Codetermination Act), 1951 

Montan codetermination applies to a set of companies in the coal and 

steel industries 

After WW II, the Western Allies drew up a list of companies that they 

declared subject to this specific form of codetermination. 

Labor (employee representatives) and capital (shareholder 

representatives) hold the same number of (voting) seats on the 

supervisory board (equal representation) 

There is a neutral member, to break ties. 

Labor is represented on the management board (Vorstand) by a “labor 

director,” who cannot be appointed against the majority of the employee 

representatives on the supervisory board 

Due to corporate reorganizations there is only a handful of Montan-

codetermined companies left 

For instance, prior to Fried. Krupp AG Hoesch-Krupp taking over 

Thyssen AG in 1998, Thyssen was subject to Montan codetermination, 

while Krupp was governed by the 1976 Codetermination Act 

The new company (Thyssen Krupp AG) is not subject to Montan 

codetermination. 

(2) Betriebsverfassungsgesetz (Works Industrial Relations Act), 1952 

Corporations (Kapitalgesellschaften) with at least 500 employees must 

cede one-third of the (voting) seats on the supervisory board to employee 

representatives. 
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(3) Mitbestimmungsgesetz (Codetermination Act), 1976 

The Act applies to corporations with “regularly” more than 2,000 

employees 

Labor and capital hold the same number of (voting) seats (equal 

representation) 

The chairman can cast a second vote when the ballot on an issue is tied 

for the second time 

The voting mechanism for the supervisory board chairman is designed 

such that the shareholders’ candidate always wins out 

Labor is represented on the management board (Vorstand) by a “labor 

director,” who, unlike in Montan codetermination, can be appointed 

against the majority of the employee representatives on the supervisory 

board. 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 3 – April 21, 2006 – Page 10 of 48 

Does equal representation matter? 

Field studies show a stronger influence of labor in equal representation than 

in the “one-third representation” regime 

The supervisory board chairmen of companies that are subject to the 1976 

Codetermination Act rarely use their second votes (to break ties) 

There are gains from cooperation, especially in repeated games. 

A 1998 bipartisan study finds that, with equal representation, labor uses its 

power on the supervisory board to resist restructuring, which impedes the 

firm’s flexibility 

See Bertelsmann Stiftung and Hans-Böckler-Stiftung, eds., Bericht der 

Kommission Mitbestimmung: Mitbestimmung und neue 

Unternehmenskulturen—Bilanz und Perspektiven. Gütersloh: Verlag 

Bertelsmann Stiftung, 1998. 
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A simple model of codetermination with hold-up 

This model … 

… analyzes in a two-period setting the hold-up problem that emanates 

from legally entrenched labor 

… derives implications for investment decisions and the staffing level of 

codetermined firms. 

The structure of the model 

The firm is a contract between two groups of people, the shareholders and 

labor (the workers) 

We assume that each group acts in a coordinated manner to further its 

interests—there is no conflict of interest within either group 

The firm lives for two periods 

The shareholders purchase operating assets and hire labor at the 

beginning of the first period, thus creating the firm 

At the end of the second period, the firm liquidates. 

The firm produces a single product (a “widget”) 

At the beginning of each period, the firm must decide on whether to 

operate at large or at small scale by employing more or less labor and 

physical capital. 
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Timeline 

 t0  t1 t2 

 | | | 

Project launch Expansion? Liquidation 
(Choice of project size) Partial liquidation? 

At the beginning of each period, the demand for widgets for that period 

becomes known 

Demand for widgets is either high or low 

If demand is low and the project is operated at large scale, there is 

surplus output, which can only be disposed of at a price of zero. 

If demand is high in the first period, the shareholders pay hK  to buy the 

operating assets, whereas if demand is low, the required initial investment 

is  ( )l l hK K K  

The labor input of the firm, L , is determined by a Leontief production 

technology, L K  , where L  is the number of employees 

The desired number of workers are offered contracts on a “take it or 

leave it” basis 

It is assumed that the employees work a fixed number of hours, which, 

along with the wage, w , is determined outside the model 

These assumptions are meant to resemble Germany’s collective 

wage bargaining arrangement (Flächentarifvertrag), which 

determines wages and standard weekly work hours. 

For simplicity, we assume that the wage is fixed for two periods:  

 0  1w w w   
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The only uncertainty in the model concerns the demand for the widget, 

which may be high or low in the second period 

If demand is high in the second period, the firm’s profit is maximized by 

operating at large scale (  , )h hK K L K    

If second-period demand is low, the optimal scale is small 

(  , )l lK K L K   . 

For simplicity, we assume capital does not depreciate 

Given the optimal choice of physical capital and labor, the 

shareholders’ end-of-period return after paying wages at w K   turns 

out to be   (1 ) r K , where r  is the marginal opportunity cost of 

capital and   is the project’s value added per unit of capital (or 

profitability). 
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Given ex ante uncertainty about second-period demand and the possibility 

of adjusting production capacity (and labor input) at that time, there may 

be a surplus (net income) over which the shareholders and labor can 

bargain 

This creates the hold-up problem, for labor may be in a position to 

extract some (or all) of the firm’s surplus at the beginning of the second 

period. 

First case: Assume that the shareholders possess all bargaining power at 

the beginning of the second period (at t1) 

Given that all the bargaining power is with the shareholders, labor is 

not entrenched and must accept any take-it-or-leave-it offer from the 

shareholders 

At 0t , the beginning of the first period, the first-period demand for 

widgets is revealed to all 

If demand is low, the shareholders invest the amount ,0lK  to build 

the operating assets and hire the corresponding amount of labor, 

as determined by the Leontief technology, ,0lK   

This scale of operation implies a wage bill at the end of the first 

period equal to ,0lw K  . 
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At 1t , the beginning of the second period, the firm learns about the 

level of the second-period demand for widgets 

If demand remains low, the firm operates as in the first period 

At the end of the second period, the operating assets are 

liquidated, and labor retires. 

If, on the other hand, demand is high in the second period (after 

having been low during the first period), shareholders invest the 

additional amount h lK K  at  1t  and hire additional employees 

numbering ( )h lK K   . 

Now assume that first-period demand is high 

If demand keeps being high in the second period, then the firm 

continues operating at large scale 

If demand turns out to be low during the second period, then the 

firm, at  1t , liquidates capital at the amount h lK K  and lays off 

workers numbering ( )h lK K    

Because the workers have no bargaining power, they have 

no influence on the project size chosen at the beginning of 

the second period, or on the level of employment 

Hence, there is no path dependency in the model, because 

the investment decision at the beginning of the second 

period is not influenced by the firm’s project choice at the 

beginning of the first period. 
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Second case: Now suppose labor is entrenched 

The bargaining power of labor at  1t the beginning of period 2, when 

uncertainty about the second-period demand is resolved and 

re-contracting is possibleis limited in several ways 

First, the shareholders generally have the right to liquidate the firm 

at  1t  and invest the proceeds, K , at the opportunity cost (the 

return on an outside investment) during the second period 

(We exclude the trivial case where the shareholders can 

liquidate the firm at  1t  and immediately reestablish it with a new 

workforce.) 

Second, labor’s bargaining power only pertains to matters that are 

negotiable 

Remember that we assume the wage rate and hours of work 

are determined outside the model through an industry-wide 

collective bargaining agreement—hence, the only negotiable 

matter is the second-period layoffs. 

Incumbent (unlike potential, new) workers are represented on the 

supervisory board—thus, the only instance where labor puts its 

bargaining power to work is downsizing 

If demand for the widget in the second period remains unchanged 

(at either the high or the low level), the shareholders do not 

propose any changes and, consequently, there are no negotiations 

Similarly, when demand increases from low to high, labor has 

no incentive to resist expansion because the newly hired 

workforce does not affect the income of the incumbents. 

Bargaining occurs only when demand drops from high to low, 

because, in this instance, the firm’s profit-maximizing workforce 

drops by the amount ( )h lK K    to lK  . 
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We assume that labor suffers a loss if laid off; otherwise, labor has no 

incentive to bargain 

Such a loss may be due to switching costs or lack of alternative 

employment at the same wage 

For instance, employed labor may earn a premium over the 

alternatives of early retirement or unemployment compensation. 

We assume that the loss suffered by labor from being laid off 

equals a fraction   of the current wage, w  

Thus, if the workforce adjusts to the optimal level at  1t  in 

response to a drop in demand for the widget, the loss to labor 

amounts to ( )h lw K K      (in terms of  2t  values) 

Note that, in a competitive labor market,   would equal zero.  

In a competitive labor market, labor is fully insured for loss in 

income, either through unemployment insurance or by 

means of a robust job market in which laid-off workers 

quickly find new jobs that pay the worker’s marginal product. 

The value at  2t  of labor income lost from being laid off, 

( )h lw K K     , is the maximum amount labor can credibly 

bargain over 

The value at  2t  of net income (income in excess of 

opportunity cost of capital) to the firm is lr K   , which puts 

a limit on the amount labor can extract from the shareholders 

Hence, the maximum amount labor can gain from 

bargaining at  1t  (expressed in terms of  2t  values) is: 

Min{  , ( )}l h lr K w K K         
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Note that this amount may not be enough to maintain the 

workforce at the high-demand level in a second-period 

low-demand state 

All else equal, the more profitable a project is (the higher 

  is), the more likely labor can extract a sufficient 

amount from shareholders to keep all workers employed 

At the same time, the more profitable a project is, the 

more likely the shareholders’ second-period net income 

will not be exhausted through wage payments. 
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In the case where labor has (some or all) bargaining power and 

demand is high in the first period, running the firm at large scale during 

the first period is not necessarily optimal 

To see this, consider what will happen if demand drops to the low 

level in the second period 

Labor will use its bargaining power to extract part or all of the 

firm’s second-period net income, lr K    (expressed in  2t  

terms). 

Optimal investment when demand is high in the first period 

Suppose the firm is a listed stock corporation whose investors are 

diversified and make investment decisions in a risk-neutral manner 

This means that the shareholders simply maximize expected final 

(  2t ) wealth. 

Let   be the probability that demand falls to the low level during the 

second period 

The value added during the first period is invested outside the firm 

at the opportunity cost r  

If the shareholders choose to operate at small scale during the first 

period, their expected final wealth at  2t  will be 

,E[ ] (1 ) (1 )+ ( ) (1 )h l
l h lW r K r r K K r           

[(1 ) (1 ) (1 ) ( )]l h lr K r K K            

(1 ) (1 ) (1 ) hr K        , 

where hK  is the shareholders’ wealth at the outset. 
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If, on the other hand, the shareholders choose to operate at large 

scale during the first period, their expected final wealth (at  2t ) is: 

,E[ ] (1 ) (1 )h h
hW r K r       

[(1 ) (1 ) (1 ) ( )]l h lr K r K K            

Min{  , ( )}l h lr K w K K            

(1 ) (1 ) (1 ) hr K        . 

The difference in expected final wealth between operating the firm 

at small scale and operating it at large scale equals 

, ,E[ ] E[ ] ( ) (1 )h l h h
h lW W r K K r         

Min{  , ( )}l h lr K w K K            

Clearly, the shareholders will under-invest in the first period 

(that is, choose to run the project at small scale in spite of high 

first-period demand) if (and only if) , ,E[ ] E[ ] 0h l h hW W   

On the other hand, for , ,E[ ] E[ ] 0h l h hW W  , the shareholders 

will operate at large scale during the first period 

Shareholders then are faced with the risk (as indicated by 

the probability  ) that the firm will be overstaffed during the 

second period by the amount 

Min{  , ( )}
l

h l

r K
K K

w


 

 
   . 
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Numerical examples 

The examples illustrate the firm’s choice of investment scale at  0t  (the 

beginning of the first period) in the event that demand is high in the first 

period; the case of low first-period demand is trivial 

We assume the following values: 

100; 80; 0.1; 0.2 ; 0.25 ; 1 ; 0.5h lK K r w          

We consider in turn high and low values for the profitability of the 

project: 0.1 or 0.3   

For low profitability ( 0.1  ), the difference in expected final wealth 

between running the project at small scale and running it at large scale 

during the first period equals: 

, ,E[ ] E[ ] -0.22 0.5 Min{0.8;1} 0.18h l h hW W      

Clearly, the firm will choose to run the project at small scale, which 

implies underinvestment in the first period at the amount 

20h lK K   

There is no overstaffing during the second period, because no 

layoffs would ever be needed 

The loss to the shareholders (valued at  2t )—this is also the 

loss in social welfare—amounts to ( ) 0.2h lr K K      
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If, on the other hand, the profitability of the project is high ( 0.3  ), the 

difference in expected final wealth resulting from small-scale operation 

during the first period (as opposed to large-scale operation) equals: 

, ,E[ ] E[ ] -0.66 0.5 Min{2.4;1} -0.16h l h hW W      

In this high-profitability case, the firm chooses to run the project at 

large scale during the first periodthis holds in spite of a looming 

hold-up situation, which will come to pass in the event that 

second-period demand is low 

There is no underinvestment, but, on average, the firm is 

overstaffed during the second period 

There are no layoffs; the firm operates with the maximum 

amount of excess labor because its operations are highly 

profitable 

The loss to the shareholders (valued at  2t ) equals 

( ) 5h lw K K     

There is no loss to society, because the wealth extracted by 

labor comes from the shareholdersit is sole redistribution of 

existing wealth. 

The two foregoing examples illustrate cases of underinvestment and 

overstaffing, respectively 

Underinvestment always creates a loss to society, while 

overstaffing never does 

Overstaffing is simply a wealth transfer from the shareholders to 

labor and, hence, has no efficiency implications. 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 3 – April 21, 2006 – Page 23 of 48 

Empirical evidence on codetermination 

Felix FitzRoy and Kornelius Kraft (1993, “Economic Effects of 

Codetermination,” Scandinavian Journal of Economics 95, pp. 365-375): 

“… there have been few attempts to quantify economic effects, and 

they all suffer from inadequate data and methodology” 

FitzRoy and Kraft (1993) … 

… analyze 68 big German companies (AGs, GmbHs) 

… compare the year 1983 to the year 1975 

Remember that equal representation was introduced outside the 

Montan industry in 1976. 

… show that equal representation reduces the firm’s “value added” 

(Wertschöpfung) by 19.7% (when benchmarked to one-third 

representation). 

Gorton and Schmid (2004), as FitzRoy and Kraft (1993), compare companies 

with equal representation with companies that are subject to one-third 

representation 

The dataset comprises the 250 largest traded German corporations at the 

end of 1993, covering the period 1989-1993 

About half the companies in the dataset are subject to equal 

representation, and the remainder is subject to one-third 

representation 

The authors show (among other things) that the equity of 

companies with equal representation on the supervisory board 

trade at a 31 percent discount as compared with companies that 

are subject to one-third representation. 
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Little evidence has been presented to date that explains the reasons why 

equal representation (in comparison with one-third representation) depresses 

the value of the firm 

A 1998 report by the bipartisan Codetermination Committee (Kommission 

Mitbestimmung, 1998, Mitbestimmung und neue Unternehmenskulturen—

Bilanz und Perspektiven, Gütersloh, Germany: Bertelsmann Stiftung) 

offers insights into how labor uses its power, and how this may affect firm 

performance 

One of the topics highlighted by the report is the 

“employment-preserving” role of codetermination (Chapter 6, 

Section 25) 

In order to preserve its influence over the firm, labor seeks to 

maintain a high share in total input costs. 
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Gorton and Schmid (2004) find that … 

… differences across codetermination regimesequal representation 

versus one-third representationdo not bear on the average wage at 

the firm level 

This is in line with the separation of codetermination and collective 

wage bargaining as documented in Kommission Mitbestimmung 

(1998, Chapter 7, Section 6). 

… equal representation is associated with higher staffing level; on 

average, companies with equal representation have a 55 percent 

higher payroll tab than companies with one-third representation 

If the reason for the higher staffing level were higher labor 

productivity, then the codetermined firm would trade at a premium 

(instead of a discount) in the stock market. 

… the shareholders respond to codetermination by linking the pay of 

the management board more closely to firm performance and by 

levering up the firm 

Equal representation increases the debt-to-equity ratio by 69 

percent (not percentage points) 

Note that debt significantly weakens labor’s bargaining 

positionsee the theoretical model above 

Studies of unionized companies in the United States have found 

that the shareholders use leverage to discipline labor. 
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A rational response of shareholders facing codetermination is to shift 

business activity to legal types of business establishment that are subject 

to less intrusive codetermination 

The table below (Gorton and Schmid, 2004) shows that the fraction of 

total private-sector employment that is accounted for by companies 

subject to “dual codetermination”both shop-level (Betriebsrat) and 

supervisory board-level codeterminationstood at 30.5 percent in 

1984 

By the mid-1990s, this fraction had shrunk to 24.5 percent 

Conversely, the fraction of total private employment in the 

“codetermination-free zone” of the economy increased from 

50.6 percent to 60.5 percent. 

A similar pattern has been observed for the economy as a whole, 

as Panel B of this table shows. 
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Cross-border acquisitions are a way of watering down the effects of 

codetermination and thereby increasing the value of the firm 

As Kommission Mitbestimmung (1998, Chapter 6, Section 23, 

Paragraph 7) reports, coordination problems among the labor 

representatives of the various subsidiaries and the top tier (the parent 

firm) within groups of firms (Konzerne) substantially weaken the power 

of labor 

Thus, German corporations may be attractive cross-border 

takeover targets, if for no other reason than uncovering latent value 

that is pent up by codetermination-driven overstaffing 

The merger of Hoechst AG of Germany and Rhône-Poulenc 

S.A. of France into Aventis S.A. in December 1999 is a case in 

point 

Aventis S.A. is headquartered in Strasbourg, France.  

Although the German subsidiary, Hoechst AG, is still subject 

to equal representation, the top decision-making body, 

Aventis S.A., is out of the reach of German codetermination 

laws. 

In 2002, the European Court of Justice ruled that a company doing 

business in Germany only could not be denied the right to incorporate in 

the United Kingdom 

Further, in October 2003, the European Court of Justice decided that 

the Dutch government could not impose capital and publicity 

requirements on a company headquartered in the Netherlands but 

chartered as a limited company in the United Kingdom 

The United Kingdom finally succeed in establishing the so dearly 

wanted competition of legal systems within the European Unions. 
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Conclusion 

The simple two-period model of the codetermined firm highlights the potential 

for entrenched labor to exert meaningful effects on firm decision-making 

The codetermined firm, on average, can be expected to under-invest and 

be overstaffed. 

There is empirical evidence that the codetermined firm trades at a discount in 

the stock market 

What is more, there is empirical evidence that the codetermined firm is 

overstaffed 

Further, there is empirical evidence that shareholders try to counteract the 

effect of codetermination on firm decision-making. 

The topic in the press 

 

Source: Financial Times, May 24, 2006. 
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The topic in the press, cont. 
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3.2 Inter-Firm Relations 

References: 

Asanuma, Banri (1989) “Manufacturer-Supplier Relations in Japan and the 

Concept of Relation-Specific Skill,” Journal of the Japanese and International 

Economies 3, pp. 1-30. 

Benjamin Klein, Robert G. Crawford, and Armen A. Alchian (1978) “Vertical 

Integration, Appropriable Rents, and the Competitive Contracting Process,” 

Journal of Law and Economics 21, pp. 297-326. 

Benjamin Klein (1988) “Vertical Integration as Organizational Ownership: The 

Fisher Body–General Motors Relation Revisited,” Journal of Law, Economics, 

and Organization 4, pp. 199-213. 

Hart, Oliver (1995) Firms, Contracts, and Financial Structure, Oxford (UK): 

Clarendon Press, Ch. 4. 

As with intra-firm relations, the problem with inter-firm relations originates from 

the possibility of opportunistic behavior 

The typical inter-firm relation is a subcontracting situation. 

The classic (and much-studied) hold-up in a subcontracting relation is the case of 

Fisher Body and General Motors 

The original production process for automobiles consisted of individually 

constructed open, largely wooden bodies 

By 1919, the production process began to shift toward largely metal closed 

body construction for which specific stamping machines became important 
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In 1919, order to encourage Fisher Body to make the required investments, 

General Motors (GM) entered a ten-year contractual agreement with Fisher 

for the supply of closed auto bodies 

The contract had an exclusive dealing clause whereby General Motors 

agreed to buy substantially all of its closed bodies from Fisher 

Since exclusive dealing arrangements are easy to specify and to 

enforce, GM’s incentive to behave opportunistically was eliminated 

For Fisher, the exclusive dealing clause created the opportunity to hold 

up GM by demanding a monopoly price for the bodies 

To reduce the potential for opportunistic behavior … 

… the contract specified a pricing formula for the bodies 

… GM took a 60% interest in Fisher Body (while the Fisher 

brothers held on to the remaining 40%). 

The pricing formula for bodies specified that the price of the bodies 

equaled the minimum of the following three values: 

17.6% above “variable production costs” (production cost net of 

interest on invested capital) 

Average market price of similar bodies produced by companies other 

than Fisher Body 

Price Fisher Body charges other automobile manufacturers for similar 

bodies. 

Over the next couple of years there was a … 

… large increase in demand for automobiles 

… shift away from open bodies to the closed body styles supplied by 

Fisher 

In 1924, more than 65% of automobiles produced by GM were of the 

closed body type. 
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GM was increasingly unhappy with the existing contract 

The shift to closed bodies made Fisher one of GM’s most important 

suppliers, which lent importance to potential flaws in the pricing formula 

The main flaw in the contract was the exclusion of capital costs from the 

markup pricing formula 

The increase in automobile demand lead to decreasing capital costs 

per body produced 

The pricing formula did not pass on these cost savings to GM. 

Fisher Body had an incentive to produce (excessively) labor-intensive, 

because it could pass on labor costs to GM 

Fisher Body had no incentive to follow GM’s demand of locating its 

plants adjacent to GM’s assembly plants 

The pricing formula allowed Fisher to pass on transportation costs 

to GM 

(Note the resemblance that the location decision for Fisher plants 

bears to the mine-mouth power plant example in the chapter 

“Incomplete Contracts and Opportunistic Behavior.”) 

By 1924, GM had found the contractual relation with Fisher intolerable and 

began negotiations for the purchase of the remaining stock in Fisher body 

In 1926, GM and Fisher Body agreed on GM buying out the Fisher brothers 

The case of GM and Fisher body illustrates the role of vertical integration 

as a solution to the hold-up problem in a subcontracting relation. 
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3.2.1 Optimal Contract Design 

Remember the nature of the subcontracting relation from the section “Traditional 

Theories of the Firm” 

 M2 M1 

raw materials “widget” (intermediate product) final product 

 subcontractor manufacturer 

We analyze optimal contract design in a two-period model: 

 t0  t1 

 |  | 

The situation of the manufacturer (M1) 

M1 needs a widget at t1 

M1 has no alternative supply for the widget in question at t1 

Upon receiving the widget at t1, M1 sells the final product in the market 

The final product grosses R i( ), contingent upon a fixed investment i  0 

undertaken by M1 at t0 . 

The situation of the subcontractor (M2) 

M2’s cost of supplying a widget, C , is contingent on the state of nature, 

 , where   is the domain of possible states of nature 

The state of nature is determined, for instance, by wages and 

commodity prices (prices of raw materials). 

M2 has no alternative customer for the widget in question at t1. 
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Technical assumptions 

There is no time preference, i.e., there is no discounting of future cash flows 

For any state of nature, M2’s cost of production is lower than M1’s payoff, 

even when M1 does not invest 

R i C i( )   for all 0     , ,  

This assumption implies that there are always gains from trade. 

The payoff on the first dollar that M1 invests exceeds $2 

 R (0) 2 

This assumption implies that M1 invests even if it has to share the payoff 

with M2 in a Nash bargaining solution 

In a Nash bargaining solution, the two parties share the surplus from 

cooperation (or trade) fifty-fifty. 

The marginal payoff decreases with the amount invested 

  R i i( ) 0  for all 0 

There is an optimal amount of fixed investment i  . 

Timeline 

 t0  t1 

 |  | 

Parties write contract? M2 produces and delivers widget 
M1 invests? M1 sells final product 

Note that, because cooperative behavior (trade) is advantageous, M2 will 

definitively deliver the widget and, hence, M1 will sell the final product. 
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Nash bargaining solution 

At t1, the parties share the surplus from trade evenly 

The parties are locked in, because neither party has outside opportunities 

M2 has no alternative customer 

M1 has no alternative supplier. 

Assume that the parties do not write a contract (at t0 ) 

The reason for not writing a contract may be that the properties of the widget 

are not yet known at t0  

Assume that M1 invests an amount i  0 (at t0 ) 

As assumed above, trade (at t1) is worthwhile in any state of nature   

M2 produces and delivers the widget (at t1) 

M1 sells the final product in the market, which fetches R i( ) (at t1) 

The surplus at t1 equals R i C( )   

Half the surplus goes to M1, while the other half goes to M2, each 

party receiving 
1

2
[ ( ) ]  R i C  

For M2 to wind up with 
1

2
[ ( ) ]  R i C  at t1, the following must hold for 

the price of the widget: 

      

1
[ ( ) ]

2
p C R i C  

     

1
 [ ( ) ]

2
p R i C  
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At t1, M1’s t0 -investment of i  0 is a bygone, i.e., it lends no 

bargaining power to M1 at t1 

Hence, M1’s profit equals: 

1

2
[ ( ) ]   R i C i  

When M1 makes the profit-maximizing investment decision at t0 , 

M1 anticipates the following situation: 

i
R i C iMax 

1

2
[ ( ) ]     

   
1

2
( )  1R i  

private return on investment = (private=social) marginal cost of investment 

M1 under-invests (from a social point of view) 

M1 should keep investing (keep notching up i ) until the marginal 

dollar invested (“1” on the right-hand side of the above equation) 

pays off R i( ) 

For  R i( ) 1, the social optimum materializes, as the 

marginal dollar invested pays off one dollar (to society) 

(Note that we assume diminishing marginal returns on 

investment, which implies that R i( )  decreases in the amount 

invested, i .) 

Because M1 receives only half the marginal surplus, M1 stops 

investing when its private payoff reaches $1, which is where the 

marginal social payoff (marginal payoff to M1 [$1] plus payoff to 

M2 [$1]) equals $2. 

There is underinvestment because, at the margin, half the payoff on 

a dollar invested by M1 goes to M2. 
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Assume that the parties write a contract at t0  

In a first case, we assume that the properties of the widget are known at t0  

Further, we assume that the properties of the widget are verifiable and 

that the contract is enforceable 

The contract, written at t0 , specifies the properties of the widget, the 

price of the widget, and the penalty M2 has to pay to M1 in the event of 

defaulting on delivery. 

It is in the parties’ common interest to maximize the surplus, which leads 

to the socially optimal amount of investment i * , where  R i( ) 1*  

When M1 invests (at t0 ), it exposes itself to opportunistic behavior by M2 

(at t1) 

M1 insists on a clause that imposes a penalty, f , on M2 (payable to 

M1) for defaulting on delivering the widget. 

Participation constraints 

M1 p R i i ( )* *  

M2 p C   

Hence, we obtain for the price of the widget (as contractually specified): 

C p R i i   ( )* *  

M2 has no incentive to hold up M1 if the penalty, f , is at least as high as 

M1’s payoff at t1: 

f R i p ( )*  

For f R i p ( )* , the contract is not renegotiation-proof. 

M1’s optimization problem 

i
R i p iMax ( ) -  

The efficient outcome,  R i( ) 1, materializes. 
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Weaknesses of this contract: 

The properties of the widget may not be known at t0  

New information about the desired properties of the widget may 

arrive between t0  and t1. 

M2 may face a wealth constraint and, thus, may not be able to pay the 

penalty 

In this case then, the contract is not renegotiation-proof. 
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In a second case, we assume that the properties of the widget are not known 

before t1 

We assume that M2’s production costs, C ,  , are (observable and) 

verifiable 

The contract, written at t0 , specifies the price of the widget as the sum 

of M2’s production costs and a (percentage) cost markup: 

p C  (1 )  for any    ,  

Again, when M1 invests (at t0 ), it makes itself vulnerable to 

opportunistic behavior by M2 (at t1) 

Hence, the contract includes the same penalty clause as in the 

previous case (as discussed above). 

The participation constraints are unchanged: 

M1 p R i i ( )* *  

M2 p C   

M1’s optimization problem reads, again: 

i
R i p iMax ( )    

The efficient outcome,  R i( ) 1, materializes. 

Weakness of this contract: 

M2’s production cost may not be verifiable (or not even observable) 

 M2 has an incentive to overstate its production cost. 
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Conclusion 

Frequently, contracts are not renegotiation-proof because (at least) one party 

cannot credibly commit 

Lack of commitment leads to incomplete contracts 

Incomplete contracts give rise to opportunistic behavior, which, when 

anticipated, causes underinvestment (ex-ante inefficiency) 

Ways of overcoming this inefficiency are vertical integration and bonding 

For a case of bonding, where both parties have substantial assets at 

stake, see the following case study “Subcontracting and the Hold-up 

Problem.” 
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3.2.2 Case Study from Japan: Subcontracting and the Hold-up Problem 

Banri Asanuma (1989) analyzes subcontracting relations in the Japanese 

automobile and electronics industries 

For the automobile industry, Asanuma focused on Toyota Motor Company. 

The following figure shows a core firm (a manufacturer of final products) in the 

electronics industry whose intermediate products (i.e., inputs) can be categorized 

by … 

… the degree of product customization (left column) 

… the degree of vertical integration (right column). 

 

Source: Asanuma (1989, p. 10). 
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“Purchased goods” are non-customized, whereas “ordered goods” are 

customized 

The core firm differentiates between “common subcontractors” and 

“excellent subcontractors” by rating them 

Excellent subcontractors are earmarked for long-term relations. 

“Related companies” are subcontractors in which the core firm took equity 

stakes 

The table above shows that the degree of vertical integration (closeness of 

the subcontracting relation) increases with the degree of product 

customization 

There is an affinity between … 

… “purchased goods” and “suppliers in general” and 

… “ordered goods” on one hand, and “subcontractors” and “related 

companies” on the other hand. 
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The two-vendor policy 

Typically, the core firm receives inputs from two vendors: a subcontractor and 

an in-house production unit 

The core firm displayed in the above chart manufactures about 25 percent 

of the components in-house. 

The two-vendor policy … 

… largely insulates the core firm from hold-ups by subcontractors 

Relying on two vendors also offers (some) insurance for disruptions 

caused by natural disasters. 

… puts competitive pressure on the subcontractor, which lessens 

moral hazard that emanates from risk-sharing in mark-up pricing 

schemes. 

By not having more than two vendors, the core firm keeps low duplications 

in (both) R&D and fixed investments 

In fixed investments, such as investments in dies (for stamping 

machines), duplication is avoided by allowing vendors to specialize 

within product categories 

For instance, the subcontractor produces brakes for model A, while 

the in-house plant produces brakes for model B. 
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The nature of Toyota’s subcontracting relation 

At the beginning of a relation, Toyota offers the subcontractors a “basic 

contract,” which has the following properties: 

The contract lasts one year 

The contract is rather vague, specifying only general obligations 

The price is (re)negotiated every six months 

The contract is renewed automatically if neither party opts out. 

Toyota’s subcontracting relations are very stable 

In 1984, Kyohokai, an association of Toyota subcontractors, had 171 

members 

In the period 1973-1984 … 

… 153 companies were members continually 

… 21 entries and 3 exits were recorded. 
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The degree of vertical integration varies greatly over the spectrum of 

suppliers, ranging from “suppliers in general” to “own plants” 

Toyota distinguishes two kinds of customized supplies, which are 

categorized by the degree of vertical integration 

DS (drawings supplied) supplies (taiyozu) 

All R&D are undertaken by the core firm (Toyota), which provides 

the blueprints for the product 

Product and processing technology have a low degree of specificity 

to the core firm or the respective industry in general. 

DA (drawings approved) supplies (shoninzu) 

The supplier shares into (or does all the) R&D and provides 

blueprints to the core firm (Toyota) for approval 

Product and processing technology have high degrees of specificity 

to the core firm and the respective industry in general. 

DS and DA supplies are purchased from subcontractors (“common” and 

“excellent”) and from “related companies,” whereas non-customized parts 

are purchased from “suppliers in general.” 
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In Table II, columns I through III characterize DS relations, while columns IV 

through VI typify DA relations 

 

Source: Asanuma (1989, p. 16). 

In DA relations, the hold-up problem is of greater significance (to both 

parties) than in DS relations 

Both parties have a great deal at stake in DA relations 

The core firm (Toyota) and the supplier haveat least in the short 

runlittle outside opportunities in terms of alternative vendors (core 

firm) or alternative customers (supplier) 

By leaving (a great deal or all of) R&D to the vendor, the core firm 

(Toyota) foregoes manufacturing competence 

The vendor, by mounting relation-specific R&D efforts and 

undertaking product-specific fixed investments (for instance, 

investments in dies) incurs sunk costs. 
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Debt as a Control Device 

4. Debt Financing of the Entrepreneurial Firm 

References: 

Hart, Oliver (1995) Firms, Contracts, and Financial Structure, Oxford (UK): 

Clarendon Press, Ch. 5 

We study the consequences of incomplete contracts on debt financing decisions 

of the entrepreneurial firm 

Remember that asymmetric information, along with the inability to commit, 

leaves financial contracts incomplete 

Incomplete contracts give rise to opportunistic behavior, which, when 

anticipated, causes underinvestment. 

Model assumptions 

There is an entrepreneur, E, who own intangible asset, a “project blueprint” 

Let us assume that this asset is incorporated in E’s human capital as a 

bundle of “inventive” and managerial skills 

E’s inventive and managerial skills are complementary assets 

Assets are complementary when they are worth more combined 

than they are in isolation 

In order for E to be able to employ her inventive skills, she must be 

in control of the day-to-day operations, which is why we call the firm 

“entrepreneurial.” 

With E in control, the project has positive NPV 
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An (exogenous) amount, K , needs to be spent on operating assets to get the 

project started 

In financing the project, E faces a wealth constraint 

E’s initial wealth, w , falls short of the needed investment, K . 

There is an (outside) investor (e.g., a bank), labeled C (“capitalist”) 

There is no time preference and, hence, there is no discounting of future cash 

flows. 

The project payoffs are not verifiable 

The entrepreneur is able to hide the payoffs (e.g., consume them in the 

firm as perks, or divert them into private assets). 

All the bargaining power is with E 

In equilibrium, C breaks even. 
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4.1 The Two-Period Model 

Timeline 

 t0  t1 t2 

 | | | 

Invest K  project pays off y1 project pays off y2  

 liquidation value L zero liquidation value 

The project has positive NPV: y y K1 2   

Assumptions concerning the value of the operating assets: 

The project can be (fully or partially) liquidated at t1 

If the fraction (1 ) f  of the project is liquidated (at t1), the t2-payoff 

declines from y2  to f y 2 . 

y L2  , i.e., it is never optimal to (partially or fully) liquidate 

At t1, the going concern value exceeds the liquidation value. 

K L , i.e., the operating assets do not gain in value from t0  to t1 

The liquidation value of the operating assets at t2 is zero. 

E’s wealth constraint is binding: K w  ( 0), which implies that E has to borrow 

(from C) to get the project started. 
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Characteristics of a standard debt contract 

E receives an amount B K w   at t0  from C and agrees to pay C a fixed 

amount p  in t t 0 

If E does not repay in full, C obtains the right to liquidate the project and keep 

all the receipts 

As long as the agreed-upon repayment does not exceed the liquidation 

value of the operating assets, E will partially liquidate the project himself 

and pay off C (instead of leaving the project to C as a whole). 

What date will C demand E to make the payment p? 

C will demand that E repays in full at t1, because E cannot commit to a 

payment at t2 

E can hide the project’s t2-payoff, y2  

The liquidation value of the operating assets at t2 equals zero. 
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What will happen (at t1) if E cannot make the agreed-upon repayment, p , in full? 

For p y 2, i.e., E owes more than the going concern value, E will leave the 

project to C 

C will recover the liquidation value L, because–by assumption–if E is not 

in control, y L2  . 

For p y 2, i.e., E does not owe more than the project’s worth, E will pay off C 

by liquidating the minimum fraction of the project 

E will liquidate as little as possible because y L2   

E will liquidate the fraction 1 f  that fulfills the following condition for E’s 

actual payment, p : 

p B K w y f L      ( ) (1 )1 , 

where B K w ( ) equals E’s cash at t0 , 

 B K w y  ( ) 1 equals E’s cash at t1, 

 and (1 ) f L are the receipts from the asset sale. 

The debt capacity of the firm 

The actual payment that E will make equals p p LMin{ ; }  

This is because (under the assumption that all the bargaining power is 

with E) for p L , the entrepreneur renegotiates the debt contract at t1, 

leaving C with p L  

E’s inability to commit to a repayment, p , greater than the liquidation 

value, L, imposes the following debt capacity constraint on the firm: 

B L  

Note that B K w   is the minimum amount that E has to borrow to get 

the project started (E’s wealth constraint). 
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To get the project going, two conditions need to be fulfilled 

(1) Debt capacity constraint (L B ) (C’s participation constraint) 

The liquidation value, L, must be sufficiently high 

E’s wealth, w , must be sufficiently high. 

(2) E’s participation constraint 

E will participate in the project if and only if (in spite of possible 

liquidation) her cash balance at t2 (the end of the project’s life span) 

exceeds her initial wealth: 

B K w y B K w y f y w         ( ) [ ( ) ]  1 1 2 , 

where B K w y  ( ) 1 is E’s cash balance at t1 before making the 

payment, p , 

 B K w y B K w y       ( ) [ ( ) ] ( 0)1 1  is E’s cash balance 

after the repayment, p , 

 and f y 2  is the project’s t2-payoff (after partial liquidation). 

After simplifying, E’s participation constraint reads: 

f y w  2   

(Note that, without liquidation, the NPV decision criterion, y y K1 2  0   , 

is identical to E’s participation constraint.) 
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Two numerical examples that illustrate possible inefficiencies in financing this 

project 

(1) Ex-post inefficiency 

K w y y L    90  30  50  100  601 2; ; ; ;  

The project has positive NPV (y y K1 2 150 90    ), i.e., the 

efficient outcome is to launch the project 

The going concern value at t1, y2 , exceeds the liquidation value, L, 

i.e., the efficient outcome is “no liquidation” 

Without loss of generality, we can set the amount borrowed, B , to the 

minimum amount of outside financing needed to get the project under 

way, K w  

Consequently, B p  60 . 

Given these numbers, E will finance 50 from the first-period cash flow, 

y1, and 10 by means of assets liquidation 

E will liquidate the fraction 1 1/ 6 f  of the operating assets. 

In summary, the first-best outcome will not materialize 

The reason for the (inefficient) liquidation is that E cannot commit 

to pay out 10 from the project payoff at t2, y2 . 
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(2) Ex-ante inefficiency 

K w y y L    90  30  50  100  301 2; ; ; ;  

Again, the project has positive NPV (y y K1 2 150 90    ), i.e., the 

efficient outcome is to launch the project 

E needs K w   90 30 60 to purchase the operating assets, but C 

will not lend more than L  30 

The project will not get started. 

In summary, the first-best outcome will not materialize 

The reason for the inefficient outcome is that E cannot commit to 

pay out 60 from the project payoffs y1 and y2 . 
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4.2 The Multi-Period Model 

Timeline 

 t0  t1 t2 tT  

 | | | … | 

Invest K  project pays off y1 project pays off y2  project pays off yT  

 liquidation value L1 liquidation value L2  liquidation value LT  

The project’s payoff stream reads y y yT1 2, ,...,  

We assume about the liquidation values: K L LT  0 0  

We assume that the project has positive NPV: 

y K
T



 

 

1

 

The efficient outcome is to get the project started. 

We also assume that at any time t t T  ( 1 ) ,...,  the project’s going concern value 

exceeds the liquidation value: 

y L t T

t

T

t

  

  

1

 ,  for all = 0,..., 1 

The efficient, first-best outcome implies “no liquidation.” 

E’s loan repayment path equals ( )1 2p p pT, ,...,  (where pT  0 ) 

C will not agree on a repayment plan that stipulates pT  0, because LT , is 

zero. 

We maintain the assumption that all the bargaining power is with E, i.e., C will 

break even: 

p B pt

t

T

T



  

1

   ( 0) (C’s break-even constraint) 
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C will agree only to repayment plans where E’s remaining debt obligations do not 

exceed the liquidation value (“no liquidation” constraint): 

p L t T p L

t

T

t T T

  

     

1

 ,  for all 0,..., 1   ( 0) 

If E is unable to pay, C will liquidate. 

A necessary condition for the “no liquidation” outcome is that E has been able to 

meet her debt obligations at any time t t T  ( 1, 1) ...,  in the past: 

B K w y p t T
t t

      

 

 ( 0   for all 1,..., 1

1 1

) 







, 

  (debt redemption constraint) 

where B K w ( ) is E’s cash balance at time t  0 . 

To get the project started, E has to borrow at least K w : 

B K w  ( ) 0  (E’s wealth constraint) 

E’s wealth constraint follows from the above debt redemption constraint 

for t  0  (y p0 0 ). 

Thus we can write: 

B K w y p t T
t t

      

 

 ( ) 0   for all 0,..., 1

1 1









. 

After inserting C’s break-even constraint into the above condition and rearranging 

terms, we obtain 

p p K w y t T
T t t











  

       

1 1 1

( )    for all 0,..., 1 

Summarizing terms on the left-hand side results into 

p K w y t T

t

T t







  

     

1 1

( )    for all 0,..., 1 
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Inserting the “no liquidation” constraint leads to 

L K w y t Tt

t

    



( )    for all 0,..., 1

1





 

   
 

  Min ( )      ( )
=0,..., 1 1t T

t

t

L y K w



 

firm’s debt capacity  minimum loan needed to start the project 

The firm’s debt capacity is a minimum value over the project’s lifetime 

(periods t T= 0,..., 1 ) 

The necessary and sufficient condition for a first-best, efficient, “no 

liquidation” outcome is that the debt capacity constraint is not binding. 

There is a continuum of debt repayment paths: 

Quickest repayment path 

B K w   E borrows the minimum amount 

p

y y K w

K w p y K w

t

t t

t

t

tt
  

  for                                                    

   for      (the last payment)

1

11

1


 

   

R

S
||

T
||

















 

Slowest repayment path 

B L  E borrows the maximum amount 

p L L t Tt t t   1   ( 1 1),...,  

Repayment path follows the depreciation path of the operating assets. 
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Longevity of operating assets, front-loaded payoffs, and debt capacity 

We define: 

Longevity of an asset 

The operating assets of a project A are longer-lived than the operating 

assets of a project B if, for a given initial investment (K ), L Lt t
A B  for all 

t t T  ( 1 1) ,...,  

Front-loaded payoffs 

The payoffs of a project A are more front-loaded than the payoffs of a 

project B if, for a given total payoff ( y
T



 


1

), y y
t t









A

1

B

1



 

   for every 

t t T , ( 1 1) ,..., . 
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Proposition 1 

The longer-lived the operating assets of a project are… 

(a) …the more likely the project will be undertaken 

(b) …the slower is the slowest repayment path. 

Proof: 

(a) The debt capacity constraint (sufficient and necessary for a first-best, 

“no liquidation” outcome) reads (see above): 

L K w y t Tt

t

    



( )    for all 0,..., 1

1





 

If the operating assets are longer-lived, Lt  is higher for all 

t t T  ( 1 1) ,..., , as defined above.  (Note that LT  does not enter the 

debt capacity constraint.)  Thus, the debt capacity is less likely to be 

binding. 

(b) The slowest repayment path follows the depreciation path of the 

operating assets.  Because the operating assets depreciate slower, 

debt is repaid less rapidly. 
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 Proposition 2 

The more front-loaded the project payoffs are… 

(a) …the more likely the project will be undertaken 

(b) …the quicker is the quickest repayment path. 

Proof: 

(a) The debt capacity constraint (sufficient and necessary for a first-best, 

“no liquidation” outcome) reads (see above): 

L K w y t Tt

t

    



( )    for all 0,..., 1

1





 

If the payoffs are more front-loaded, y
t



 


1

 is higher for all 

t t T  ( 1 1) ,..., , as defined above.  (Note that LT  does not enter the 

debt capacity constraint.)  Thus, the debt capacity is less likely to be 

binding. 

(b) The debt repayment path follows the path of the project payoffs.  A 

higher y
t



 


1

 for all t t T  ( 1,..., 1)   implies that more debt has been 

paid down at any t t T  ( 1,..., 1)  . 
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4.3 The Two-Period Model under Uncertainty 

With the following modifications made, we maintain the assumptions introduced 

in the two-period model under certainty: 

Uncertainty: The projects payoffs y1 and y2  and the liquidation value L are 

not known before t  1 

Both parties, E and C, have the same expectations about y1, y2 , and L 

Both parties are risk-neutral. 

Again, we assume project payoffs not to be verifiable. 

Timeline 

 t0  t1 t2 

 | | | 

Invest K  project pays off y1 project pays off f y 2  

 L and y2  become known zero liquidation value 

 fraction 1 f  is liquidated 

The project has positive NPV: 

E [ ]1 2y y K   

The efficient outcome is to launch the project. 

The project’s going concern value exceeds the liquidation value at t1: 

y L2   

The efficient, first-best outcome implies “no liquidation.” 
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As in the case of certainty… 

…the actual debt repayment (at t1), p , is the minimum of the agreed-upon 

amount, p , and the liquidation value, L: 

p p LMin { },  

…the repayment (at t1), p , is financed from E’s cash holdings at t1, 

B K w y  ( ) 1, and possible asset sales (liquidation), (1 ) f L: 

p B K w y f L      ( ) (1 )1  

…C breaks even ex ante (i.e., in expected value terms): 

E [ ]p B . 

E’s participation constraint 

E will participate if (and only if) E’s expected wealth at the end of the project’s 

life span (at t2) exceeds her initial wealth: 

B K w y B K w y f y w         ( ) E [ ] { ( ) E [ ]}  E [ ]  1 1 2  

     E [ ]2f y w 

The condition is identical to the one under certainty, except for the 

expected value operator, E. 

Under certainty, any amount B K  that E is able to borrow, is optimal 

There is no reason for E to borrow more than the minimum needed to start 

the project, B K w   

If the debt capacity constraint is not binding at B K w  , E may borrow more 

than K w , but this is inconsequential to the project outcome. 
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Under uncertainty, it is no longer the case that any amount B K  that E is able 

to borrow, is optimal 

We look at two numerical examples 

Example 1: K w 90  50;  

There are two possible states of nature, each materializing with 

probability   0.5 

State 1: y y L1 250  100  80  ; ;  

State 2: y y L1 240  100  30  ; ;  

The project has positive NPV: 

1

2
(50 100)

1

2
(40 100) 90 55        

Assume the following contract: B K w p   40  50;   

State 1: p p  50 

State 2: p L  30  E renegotiates the contract 

C breaks even (ex ante): E [ ] 40p B   

The first-best outcome materializes (the project gets started and 

there is no liquidation) 
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Assume an alternative contract: B K w    40 40, > 0   

State 1: p p  , as long as p L  80 

State 2: p L  30  E renegotiates the contract 

C breaks even (ex ante) for p  50 2 : 

E [ ]
1

2
(50 2 )

1

2
30 40p          

The first-best outcome might not materialize (ex-post 

inefficiency), because, in state 1, there will be partial liquidation: 

E’s cash balance at t  1: 

B K w y       ( ) 40 (90 50) 501   

   50 50 2   
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Example 2: K w 20  10;  

Again, there are two possible states of nature, each materializing with 

probability   0.5 

State 1: y y L1 20  20  20  ; ;  

State 2: y y L1 20; 40  10  ;  

The project has positive NPV: 

1

2
(0 20)

1

2
(0 40) 20 10        

Assume the following contract: B K w p   10  10;   

State 1: E has no cash, partially liquidates: f p p  1/ 2  10;   

State 2: E has no cash, fully liquidates: f p p  0  10;   

E’s expected payoff: 

E [  ] 0.5 10 0.5 0 5  102f y w         

E’s participation constraint is violated. 

We can show that if E borrows a sufficient amount (more than she 

needs to purchase the operating assets) she can fulfill her participation 

constraint (and, thus, will pursue the project) 

Assume the following contract: B p 10  20;   

State 1: p p L   20  

State 2: p L 10  E renegotiates if p L 10  

Thus, the expected value of what E will pay at max, equals: 

E[ ] 0.5 20 0.5 10 15p       

Consequently, B 15. 
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Under the break-even condition, C will loan the following amount: 

B p p    0.5 0.5 10 ,  20  

Consequently, p B  2 10 20. 

Which loan amount B 15 maximizes E’s payoff? 

State 1 

E’s cash holdings at t1 equal B K w B   ( ) 10 

Because of p B 2 10, E has to raise the amount B  

through liquidation: 

B f L f f
B

        (1 ) (1 ) 20  1
20

 

State 2 

E renegotiates: p L  10  

E’s cash holdings at t1: 

B K w B   ( ) 10, 

where B 10 10, because of B 15 

Consequently, E has to liquidate (partially): 

10 10 (1 )   
10

10
       


p B f L f

B
 

In summary, E’s expected t2-payoff equals 

1

2
20

1

2
40

state1 state2

    f f  

     


 
1

2
(1

20
) 20

1

2
(

10

10
) 40

B B
 

  
3

2
10B  
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Thus, E’s optimization problem reads 

B
B BMax 

3

2
10 ,  subject to 15   

  15B*  

    2 10 20 *p B  

E’s participation constraint: 

E[  ]2f y w   

       
3

2
10

3

2
15 10 12.5  10B w  

E’s participation constraint is met. 
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4.4 Multiple Investors 

So far we assumed that the entrepreneur can renegotiate the debt contract 

Renegotiation implies a low number of investors (debt holders) 

With many investors (“multiple investors”), renegotiation is costly, possibly 

prohibitively costly 

In modeling lingo, we speak of “multiple investors” when the number of 

investors (debt holders) is sufficiently high to deprive the entrepreneur of 

the incentive to renege on the agreed-upon repayment. 

Reasons for the emergence of multiple investors 

Investors may face wealth constraints 

Investors may prefer to diversify instead of holding a big fraction of wealth in a 

single firm 

Investors may deliberately choose a dispersed debt ownership structure to 

forestall strategic behavior (reneging) by the entrepreneur. 

In a stylized way, one can think of bank debt as renegotiable and corporate 

bonds as non-renegotiable 

Typically, a firm’s bonds are dispersed, whereas a firm’s bank debt is 

concentrated in a few lenders. 
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Renegotiation and ex-ante inefficiency 

Let us assume the following values for the two-period model under certainty 

analyzed above: 

K w y y L    90  30  100  70  301 2; ; ; ;  

Now assume that E borrows the minimum amount needed to start the project 

(B K w   60), and that E and C agree on p B  

If renegotiation is possible, E will renege at t1, offering a payment of L = 30 

C will submit, and E will continue the project 

The first-best outcome will materialize 

Renegotiation leads to redistribution of wealth (30) from C to E, which 

itself is no inefficiency. 

If C anticipates E’s behavior before lending (and she will do this because 

this is a model under certainty), C will not finance the project 

Not undertaking this (positive-NPV) project represents an ex-ante 

inefficiency. 

Assume that renegotiation is not possible 

E will pay the agreed-upon amount ( p  60 ) out of the project’s t1-payoff, 

y1. 
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Multiple investors and free-riding 

Assume that there are N  investors, each holding a debt claim against E at the 

amount  /p N 

Assume that, at time t1, the agreed-upon repayment, p , exceeds the 

maximum amount E is able to pay, pmax , which is the sum of the cash 

holdings, B K w y  ( ) 1, and the liquidation value, L: 

 maxp B K w y L p     ( ) 1  

Assume that E will make the following announcement: 

“If M , 




maxp p

p L
N M N




   , of you give up the amount R

p p

M


 max

 of 

your debt claims, I can pay everyone more than L N/ .  Otherwise I will 

(have to) declare bankruptcy, which will leave you with the amount 

L N/ .” 

The M  renouncing investors will wind up with 
p

N
R

L

N
   

The N M  investors who do not renounce receive the original 

agreed-upon amount 
 p

N

p

N
R

L

N
    

Each investor knows that if M  investors gave up the claim R , each 

investor would be better off. 
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Each investor also knows that her probability of being pivotal is small—in 

particular, 
N

lim prob(investor is pivotal) 0  

Assume, for simplicity, an investor’s subjective probability of being 

pivotal equals zero.  In this case then, it is suboptimal for the investor 

to renounce: 

If the debt renegotiation fails, the investor is worse off having 

renounced 

(If the individual debt renunciations do not take effect without at 

least M  investors having renounced, the investor does not 

suffer a loss if the renegotiation fails.) 

If the debt renegotiation succeeds, the investor again is worse off 

having renounced (as compared with not having renounced). 
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The impossibility of renegotiating the debt contract might enhance efficiency or 

impede it, depending on the case 

In the above example of the two-period model with certainty and parameter 

values 1 290, 30, 100, 70, 30K w y y L     , and B K w   60, the 

possibility that there will be renegotiation causes an ex-ante inefficiency (the 

project will not be undertaken) 

Remember the following example of the two-period model with uncertainty 

from above: 

Example 1: K w 90; 50 

There are two possible states of nature, each materializing with 

probability   0.5 

State 1: y y L1 250; 100; 80    

State 2: y y L1 240; 100; 30    

The project has positive NPV: 

1

2
(50 100)

1

2
(40 100) 90 55        

Assume the following contract: B K w p   40 ; 50  « 

In this example, E cannot renegotiate the contract in state 2 and, 

consequently, has to liquidate part of the project at t1, which is an 

inefficient outcome 

There is a loss to society equal to the difference between the going 

concern value and the liquidation value, weighted by the fraction of the 

project that was liquidated: 

       2

1
(1 ) ( ) (1 ) (100 30) 46.6

3
f y L . 

Note that C breaks even in spite of renegotiation, which means that, in this 

example, renegotiation introduces no ex-ante inefficiency. 
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5. Debt as a Control Device for the Public Corporation 

References: 

Hart, Oliver (1995) Firms, Contracts, and Financial Structure, Oxford (UK): 

Clarendon Press, Ch. 6 

Brealey, Richard A., and Stewart C. Myers (2006) Principles of Corporate 

Finance, 8th ed. New York: McGraw-Hill, Ch. 17, 18, 20 

5.1 Capital Structure and Firm Value 

The public corporation is a traded (that is, exchange-listed stock) corporation 

Many public (traded) corporations have a dispersed shareholder structure 

Adolph Berle and Gardiner Means, (1932, The Modern Corporation and 

Private Property, New York: Macmillan) performed an empirical study on the 

performance of U.S. public corporations in the early 20th century 

These authors hypothesize that the public corporation suffers from a 

severe agency problem between the shareholders and management due 

to a “separation of ownership [on residual income rights] and control [over 

the assets]” 

Dispersed share ownership disassociates legal entitlement to residual 

income from factual control over the corporation as no single 

shareholder has the potency (or the incentive) to exercise material 

control over the corporation. 
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Although Berle and Means have a solid argument when hypothesizing that 

the large dispersed corporation faces high agency costs, empirically, the 

corporation with dispersed ownership is not as prevalent as they assumed it 

would be in the 20th century (and beyond) 

An empirical study by Gary Gorton and Frank Schmid (2000, “Universal 

Banking and the Performance of German Firms,” Journal of Financial 

Economics, Vol. 58, 29-80) shows that, of the 250 largest German traded 

corporations, more than 80 percent have a shareholder that controls at 

least 25 percent of the voting stock.  At the same time, more than 25 

percent of these corporations have a shareholder that holds at least 75 

percent of the votes. 
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The Modigliani-Miller (MM) Theorem 

The traditional view on the capital structure of the firm rests on the Modigliani-

Miller Theorem 

In a stylized fashion, the term “capital structure” refers to the firm’s 

leverage [American English] or gearing [British English] 

Frequently, the firm’s leverage is gauged by its debt-to-equity ratio or 

its ratio of debt to total claims on assets (total claims on assets are the 

sum of debt and equity). 

The MM Theorem states that the capital structure is irrelevant to the value 

of the firm 

Note that the (market) value of the firm is the value of its total claims 

on assets (i.e., debt and equity). 

The MM Theorem rests on the supposition that any financial transaction 

undertaken by the firm can be replicated by the investor at the same cost, 

or hedged (offset) by the investor at zero cost 

Consequently, capital markets do not reward the firm for changes to 

the capital structure 

For instance, if the firm leverages up (by issuing corporate bonds) 

and the investor dislikes this, the investor can sell some of the 

firm’s shares and invest the proceeds in the bonds issued by the 

firm (hedging strategy) 

Similarly, if the investor wants to leverage up, she can issue bonds 

herself and use the proceeds from this bond issue to purchase 

shares in the firm (replication strategy). 

Further assumptions of the MM Theorem: 

No market imperfections (e.g., taxes) 

No costs of financial distress. 
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Although the MM Theorem is theoretically sound, frequently, it is not an adequate 

description of reality 

There are taxes 

Note that, in Germany, the nominal marginal tax rates on debt and 

equity are approximately equal to each other 

Dividend payments on equity are taxed at the firm level 

Interest payments on debt are tax-deductible at the firm level—yet, 

these payments are taxed as income at the level of the bond holder 

It is a common fallacy to think that debt is tax-preferred simply 

because interest payments on debt are tax-deductible at the 

firm level 

What matter to the investor is the after-tax return and, 

hence, the income tax at the level of the personal investors 

needs to be taken in to account. 

There are transactions costs 

Investors cannot replicate the financial transactions of the firm at the 

same costs the firm can execute them, and investors cannot hedge the 

financial decisions of the firm free of costs 

For instance, foreign direct investment of U.S. corporations in 

developing countries with no stock markets, stock markets with thin 

trading or extensive insider trading (as is the case in many 

developing countries) or capital controls (e.g., China) may help the 

U.S. investor diversify. 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 5 – April 20, 2006 – Page 5 of 42 

There are costs of financial distress 

There are costs of bankruptcy 

Legal costs 

Costs of renegotiation of financial claims (held by workers, bond 

holders, shareholders, suppliers, customers, and the government) 

Inefficient liquidation 

For many assets, in particular for intangible assets, the user 

value exceeds the liquidation value 

Firms with high fractions of intangible assets in total assets 

typically prefer low leverage. 

There are other costs of financial distress 

All else equal, the incentives of workers, customers, and suppliers 

to invest in relation-specific assets decreases with an increase in 

the firm’s default probability 

Underinvestment (ex-ante inefficiency). 

In financial distress… 

…situations of risk-shifting might arise, in which equity holders 

might undertake negative NPV projects (ex-post inefficiency) 

…situations of debt overhang might arise, in which equity 

holders deny financing of positive NPV projects (ex-ante 

inefficiency). 

See insert “Debt Overhang and Risk-shifting in Financial 

Distress” below. 
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Modern theory of capital structure 

Debt as a control device 

Debt affords the equity holders leverage when negotiating with labor 

See case study “Codetermination.” 

Debt disciplines management 

Short-term debt forces early liquidation of projects that turn south 

See section “Short-term Debt and Liquidation.” 

Long-term debt prevents over-expansion 

See section “Long-term Debt and Over-Expansion.” 

Debt forces the firm to pay out cash (thus preventing management 

from squandering cash on negative-NPV projects) 

See section “Debt as a Solution to the Free Cash Flow Problem.” 
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Managerial compensation is deficient in aligning management’s actions with the 

shareholders’ interests 

Executive compensation increases with firm size 

Firm size typically does not enter the compensation contract explicitly, but 

implicitly 

Increasing executive compensation with firm size is efficient, because this 

puts the best people where they can add most value 

The problem of the link between managerial remuneration and firm size is 

that it might be advantageous for management to grow in spite of its 

potentially detrimental effect on firm performance 

The gain in compensation due to over-investment (pursuit of 

negative-NPV projects) might outweigh the loss in compensation as 

caused by a decline in firm performance 

Performance-based compensation contracts offer only limited 

protection against over-investment, e.g., value-reducing mergers 

and acquisitions. 
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There are private benefits from being in control 

Management might enjoy “benefits from being in control” 

The benefits from being in control are likely to grow with firm size. 

Note that private control benefits add to social welfare (as benefits do in 

general) 

The creation of private control benefits is frequently at the expense of the 

social value of the firm (its stock market valuation) 

The costs of creating control benefits (often for a single person, the 

CEO) often exceed these benefits by a wide margin 

This is when private control benefits are inefficient 

Pet projects (e.g., Ferdinand Piëch of Volkswagen AG acquiring 

Rolls-Royce Motor Cars, Bugatti Automobiles SAS, and developing 

the Phaeton luxury car). 
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Insert: Debt Overhang and Risk-shifting in Financial Distress 

In financial distress, there are marked conflicts of interest between shareholders 

and bond holders 

Note that strip financing is a way of overcoming conflicts of interest of 

shareholders and bond holders 

With strip financing, all investors hold debt and equity in the same 

proportion 

Note that this does not imply that all investors hold the same fraction of 

capital in the firm. 

In the following analysis of financial distress, we assume that shareholders 

and bond holders are disjunct sets 

This assumption makes the conflicts of interest between shareholders and 

bond holders most pronounced. 

The option-theoretic interpretation of the firm is a useful tool for analyzing the 

shareholders’ and bond holders’ interests in the firm 

This option-theoretic approach rests on the put-call parity (for European-

style options) 

Consider the following two investment strategies 

Strategy 1: 

Buy a stock at $50  

Buy a (European-style) put option on the stock with a strike 

price of $45  

The stock is the underlying asset. 
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Strategy 2: 

Buy a (European-style) call option on the stock (of strike price 

and expiration date equal to the put under strategy 1) 

Invest the PV of the strike price at the risk-free rate. 

In the following, we show that, independent of the stock price at the 

options’ expiration date, the investment strategies generate the 

same amount of wealth for the investor 

Scenario 1: The stock trades at $60  

Wealth with strategy 1 is $60  (The investor does not 

exercise the put) 

Wealth with strategy 2 is $60  (The investor exercises the 

call and finances the strike price with the maturing risk-free 

investment) 

Scenario 2: The stock trades at $43  

Wealth with strategy 1 is $45  (The investor exercises the 

put) 

Wealth with strategy 2 is $45  (The investor does not 

exercise the call and receives $45  from the maturing 

risk-free investment). 

If two investment strategies leave the investor with the same wealth 

in any possible state of nature, such strategies must be of equal 

value: 

Value of call + PV of exercise price = value of put + share 

price 

The relation is called the “put-call parity” (for European-style 

options). 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 5 – April 20, 2006 – Page 11 of 42 

The option-theoretic interpretation of the firm offers two perspectives of the 

shareholder-bond holder relation 

First perspective 

When a (heretofore all-equity financed) firm takes on debt (e.g., issues 

bonds, takes out a bank loan)… 

…the equity holders sell a risk-free bond (zero default probability) 

…the bond holders write a put option to the shareholders that allows 

the shareholders to walk away from the debt at maturity (limited liability 

of shareholders) 

The strike price of the put is the promised repayment at maturity 

Note that we conceptually separate the value of the bond into a 

certain (i.e., risk-free) repayment and the right to default on the 

repayment. 

(We assume that the bonds are not callable.  Not callable means 

that the firm cannot repurchase the bonds before maturity at 

pre-specified conditions.) 

Thus we can write: 

Bond value = PV of promised repayment – value of the put 

Note that the firm’s assets are the underlying asset of the put option 

The PV of the promised debt repayment is arrived at by discounting 

with the risk-free rate 

(The promised payment is risk-free, as the risk all bundled up in the 

put option.) 
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Second perspective 

Based on the above pricing formula for the value of the bonds, we can 

derive a second pricing formula for the bonds from the put-call parity: 

Bond value = value of the firm’s assets – value of the call 

The equation illustrates the second perspective, which states that, when a 

(heretofore all-equity financed) firm takes on debt… 

…the equity holders sell the asset (the firm) at the borrowed amount to 

the debt holders 

…the debt holders write a call option to the shareholders 

The strike price of the call is the promised debt repayment 

By making the promised payment, the shareholders get the assets 

(the firm) back. 

Consequently, the value of the firm’s stock equals the value of a call 

option on the firm 

The bond holders “own” the firm (the underlying asset), but the 

shareholders have the right “to call” it by paying down the debt at 

the maturity date. 
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Consider a firm with the following balance sheets in terms of book and market 

values, respectively: 

Book value  

Net working capital …   $50 Bonds  

Fixed assets …   $50 Common stock  

Total assets $100 $100 Total claims on assets  

 

Market value  

Net working capital … $25 Bonds  

Fixed assets …   $5 Common stock  

Total assets $30 $30 Total claims on assets  

If the firm’s debt matured today, the shareholders would walk away and leave 

the firm to the bond holders (i.e., the firm would go into bankruptcy) 

The market value of the firm’s assets falls short of the promised debt 

repayment (the strike price, which equals the book value of the bonds) 

The shareholder’s call option on the firm’s assets is out of the money 

The shareholder’s put option on the firm’s assets is in the money. 
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We assume that the debt will mature one year from now, which keeps the firm 

alive for the time being 

Note that, if the debt matured today, the market value of the common 

stock would be zero (the call option would be worthless) 

The call option has time value, because… 

…good states of nature might occur (a streak of good luck), generating 

high payoffs to the firm’s assets in place (the ongoing projects) 

…new, risky investment opportunities might come up that offer high 

payoffs in the good outcomes. 

The fact that the call option is currently out of the money indicates that the 

odds of high payoffs to the ongoing projects are long. 
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Risk-shifting 

Let us assume that the firm’s assets are all cash, and that the following 

investment opportunity, which is the only project available, comes up: 

$30 of fixed investment today pay off one year from now: 

$60 with probability 0.1 

$-20  with probability 0.9 

The project’s NPV is negative (at any nonnegative discount rate  ) 

We assume that the project’s NPV equals -10  (which presumes a 

discount factor of 1 0.2). 

The shareholders, who are the party in control, undertake the project because 

this improves the chances that their call option will be in the money in one 

year’s time 

Without the project, the shareholders will walk away with nothing, for 

certain 

Note that, in the absence of inflation, cash is a safe asset. 

With the project undertaken, there is a chance that the market value of the 

firm’s assets will exceed the promised debt repayment at the date of 

maturity 

Consequently, the shareholders are better off with the project than without 

The value of the equity holders’ call option (the firm’s stock value) is 

higher with the project than without the project 

Note that, without the project, the firm will default with certainty, 

which means that, without the project, the value of the firm’s stock 

is zero 
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Although the project benefits the shareholders, it harms the bond holders 

Because the project has a (negative) NPV of 10, the bond holders lose 

more than the shareholders gain 

Without the project, the bond holders will receive $30 in one year’s 

time, with certainty 

With the project, there is a 10 percent chance that they will receive $50 

(the promised repayment), and a 90 percent chance that they will 

receive $10 ($30-$20), which implies an expected value of $14. 
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Consequently, with the project started, the balance sheet in market value 

terms will assume the following dollar numbers: 

Market value  

Assets $20 $<20 Bonds  

    $>0 Common stock  

Total assets $20   $20 Total claims on assets  

By comparison, without the project, the firm’s balance sheet (in market 

values terms) would look as follows: 

Market value  

Assets $30 $30 Bonds  

    $0 Common stock  

Total assets $30 $30 Total claims on assets  

The bond holders are worse off with the project than without, because the 

shareholders shift risk to the bond holders 

Note that this risk-shifting is more than pure redistribution of wealth 

Because the project has negative NPV, there is a net loss to society 

(ex-post inefficiency). 

The bond holders might anticipate the nature of the shareholders’ incentives 

in such times of distress and, consequently, deny financing to firms that are at 

risk of going into financial distress (ex-ante inefficiency) 

One way to avoid these costs of financial distress is to implement 

covenants, which restrict the opportunity set of the shareholders. 
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The risk-shifting example illustrates a general conflict of interest between debt 

holders and equity holders, known as the asset substitution problem (Michael 

Jensen and William Meckling, 1976, “Theory of the Firm: Managerial 

Behavior, Agency Costs, and Ownership Structure,” Journal of Financial 

Economics 3, 305-360) 

In general, the value of a call increases with the volatility in the price of the 

underlying asset, all else equal 

The more volatile the price of the underlying asset is, the more likely 

the call option will be in the money and, consequently, the more 

valuable the call option is 

This means that, if shareholders can choose between two mutually 

exclusive investment projects of the same NPV (i.e., the same value 

added), then they go for the one that leaves the firm with the higher 

total risk 

The riskier the firm is, the higher the probability mass in the upper 

and lower tails of the payoff density distribution 

The shareholders take exclusive advantage of the good 

outcomes (beyond a certain payoff level), whereas the bond 

holders share into the bad outcomes. 
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Debt overhang (“Überschuldung”) 

Assume that the firm’s ongoing projects are risky 

In good states of nature, the payoffs suffice to avoid bankruptcy. 

Assume that the firm has no cash on hand, and that the following investment 

opportunity–which is the only project available–comes up: 

The project requires $5 of fixed investment today 

The project’s NPV equals $10, which increases the expected value of the 

firm’s payoffs 

The new project’s payoffs are negatively correlated with the payoffs of the 

firm’s portfolio of ongoing projects 

Thus, the new project reduces the variance of the firm’s payoffs. 

The new project has two effects on the default probability of the firm 

The expected value of the firm’s payoffs increases, which, for any given 

variance of payoffs, increases the probability of survival 

As assumed, the variance of the firm’s payoffs decreases, which, for itself, 

decreases the probability of survival. 

Assume that, if the shareholders did not undertake the project, the firm’s 

balance sheet (in market values terms) would look as follows: 

Market value  

Assets $30 $27 Bonds  

   $3 Common stock  

Total assets $30 $30 Total claims on assets  

There is no hope of another project coming up, but there is a chance that 

the current project’s risky payoff will help avoid bankruptcy, which 

prevents the stock price from dropping to zero. 
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Now assume that the firm issues new shares at an amount of $5 to the 

current shareholders to finance the project 

If the variance-reducing effect is sufficiently strong compared with the 

increase in the expected value of payoffs, the balance sheet will assume 

the following numbers in market value terms: 

Market value  

Assets $45 >$37 Bonds  

  <$8 Common stock  

Total assets $45   $45 Total claims on assets  

Note that, despite the positive NPV project, the market value of the 

assets of $45 still falls short of the promised debt repayment of $50. 

On balance, the value of the call option might increase by more than the $5 

injected by the shareholders, by the same amount, or by less 

If the value of the call increases by less than $15 (the equity injected plus 

the new project’s NPV), the value of the shareholders’ put option 

decreases, which means that the market value of the bonds increases 

If the value of the call increases by less than $5 (i.e., by less than the 

capital injected), then the equity holders will not finance the new project 

(ex-ante inefficiency). 
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5.2 Short-term Debt and Liquidation 

Model assumptions 

There are two periods 

All equity is outside equity, i.e., management (M) does not own stock 

All investors are small, i.e., they perceive themselves as “not pivotal” 

Because of the multitude of debt holders, debt contracts cannot be 

renegotiated. 

Strip financing 

This assumption implies that there are no conflicts of interest between 

shareholders and debt holders. 

There is no time preference 

Hence, there is no discounting of future cash flows. 

Management maximizes assets under control (as a measure of firm size) 

Symmetric distribution of information 

In contrast to the entrepreneurial firm (see chapter “Debt Financing of the 

Entrepreneurial Firm”), management cannot hide the project payoffs y1 and 

y2  

The project payoffs are observable and verifiable. 
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There is long-term debt and short-term debt 

Short-term debt might be issued at 0t  or 1t , and is to be paid down after 

one period 

Long-term debt is issued at t0  and is to be paid down at t2 

Long-term debt becomes feasible, because the time-t2 project payoff 

y2  is observable and verifiable, and the debt contract is assumed to be 

enforceable in court. 

(Short-term) Debt issued at t1 is (assumed to be) junior debt, whereas all 

other debt is senior 

In terms of the seniority of the claim, junior debt is between equity and 

senior debt 

Senior debt claims supersede junior debt claims, which supersede 

equity. 

Issuing junior debt is (assumed to be) at management’s discretion. 

p i  : Firm’s total debt redemption at t ii ( 1,2) . 

There is no investment opportunity at t 1, i.e., there is no productive use for 

internally generated funds 

For simplicity, we assume that there is no partial liquidation 

If management cannot make the promised debt repayment at t1, the 

project will be liquidated in full. 
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Timeline 

 t0  t1 t2 

 | | | 

there are assets project pays off y1 project pays off y2  

in place  (if no liquidation at t1) 

 liquidation value L  
capital structure liquidate? zero liquidation value 
(senior debt) issue junior debt?  
is being determined 

We distinguish the cases of certainty and uncertainty 

In the case of uncertainty… 

… 1 2, , and y y L  become known at t1 

…all parties have identical expectations about 1 2, , and y y L  

…all parties are risk-neutral. 
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Management’s situation 

There is no project for M to invest in at t 1 

Consequently, maximizing total assets is confined to preventing 

liquidation. 

Thrust of the model 

The investors impose a debt constraint on the firm in order to force M to 

liquidate projects of negative continuation value 

Investors use short-term (senior) debt (issued at t0 ) to force efficient 

liquidation. 

Efficient outcome: 

L y 2 (Liquidate project!) 

The going concern value falls short of the liquidation value, i.e., the NPV 

of continuation is negative. 

y L2   (Continue project!) 

The NPV of continuation is non-negative. 

Payoff to investors 

R y y L 1 2max{ ; } 

(Remember strip-financing.) 

Management behavior 

Case 1: y p1 1  

M pays out p1, keeps 1 1y p  in the firm (as cash), and continues on with 

the project 

Total payoff to investors: R y y 1 2 

Debt holders receive p p y p y1 2 1 1 2min{  ; }    

Shareholders receive max{0 ; ( )}1 2 1 2y y p p   . 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 5 – April 20, 2006 – Page 25 of 42 

Case 2: y p1 1  

Subcase 1: y y p p1 2 1 2    

At t1, M raises p y1 1  by issuing junior debt, and makes the payment 

p1 

At t2, M pays p2 , and pays down the junior debt 

Total payoff to investors: R y y 1 2 

Payments to investors 

Holders of senior debt receive p p1 2  

Holders of junior debt receive p y1 1  

Shareholders receive max{0 ; 2 (2 )}1 2 1 2y y p p    

Subcase 2: y y p p y p y p1 2 1 2 2 1 1 2( )        

The firm’s debt capacity constraint is binding 

M cannot raise p y1 1  to avoid liquidation, because y2  does not 

suffice to pay down the junior debt and make the promised senior 

debt repayment p2  

Total payoff to investors: R y L 1  

Payments to investors 

Debt holders receive min{  ; }1 1p y L  

Shareholders receive max{0 ; }1 1y L p  . 
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There are two sources of possible ex-post inefficiency 

Type-1 error: Inefficient liquidation 

Assume the case y L y y p p1 1 2 1 2      

“No liquidation” is the efficient outcome, because of y L2   

For p y1 1 , M will (have to) liquidate. 

Type-2 error: Inefficient continuation 

Assume the case y L y y p p1 1 2 1 2      

“Liquidation” is the efficient outcome, because of y L2   

For p y1 1 , M is able to raise the amount 1 1p y  in junior debt and 

continue on with the project. 
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Optimal capital structure 

Choose the capital structure that maximizes firm value: 

p p
R

1 2

Max 
,

 

The case of certainty 

L y 2 (Liquidate project!) 

Set p y y1 1 2  , and the efficient outcome will result. 

y L2   (Continue on with project!) 

Set p1 0 , and the efficient outcome will materialize. 

The case of uncertainty 

( )
( ) with prob.               

( )  with prob. 1-   
1 2

1
A

2
A A A

1
B

2
B B B A

y y L
y y L

y y L
, ,

, ,

, ,




R
S|
T|



 
 

Case 1: y L y L2
A A

2
B B    

Set p y y y y1 1
A

2
A

1
B

2
Bmax{ ; }    

M is unable to borrow (at t1) and will thus have to liquidate. 

Case 2: y L y L2
A A

2
B B    

Set p1 = 0 

M does not have to make a payment at t1, which allows him to 

continue on with the project in either state of nature. 
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Case 3: y L y L2
A A

2
B B    

In state A, “continuation” is the efficient outcome, whereas in state B, 

the project should be liquidated 

Subcase 1: y y y y1
A

2
A

1
B

2
B    

Set ( )  ( 0)1
A

2
A

1 2 1
B

2
B

2y y p p y y p        

The efficient outcome materializes 

In state B, the firm hits the debt capacity constraint 

In state A, M issues junior debt at the amount p y1 1
A . 

Subcase 2: ( )  (1
A

2
A

1
B

2
B

1
A

1
By y y y y y     ) 

Set ( )  ( )1 2 1
B

2
B

1
A

1 1
Bp p y y y p y       

As in subcase 1, the efficient outcome materializes 

In state B, the firm hits the debt capacity constraint 

In state A, M is able to make the payment p1 
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Subcase 3: ( )  (1
A

2
A

1
B

2
B

1
A

1
By y y y y y     ) 

There is no first-best solution 

To induce continuation in state A, the following capital structure 

must be chosen: p p y y1 2 1
A

2
A    

With this capital structure, the firm’s debt capacity constraint will 

not be binding in state B, and inefficient continuation will result 

(type-2 error). 

To induce liquidation in state B, the following capital structure must 

be chosen: ( )  (1 2 1
B

2
B

1 1
Bp p y y p y     ) 

With this capital structure, the firm’s debt capacity constraint will 

be binding in state A, and inefficient liquidation will result (type-1 

error). 

In such a situation, choose the capital structure that maximizes the 

net present value of continuation (NPV): 

NPV = ( )+ ( )A
2
A A B

2
B B y L y L   

For NPV > 0, set p1 0  (liquidation never occurs) 

For NPV 0 , set p y y1 1
B

2
B   (liquidation always occurs). 
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5.3 Long-term Debt and Over-Expansion 

We continue on with the model from the previous section, while maintaining the 

assumption that, at t0 , there are assets in place with payoffs ( )1 2y y, , liquidation 

value L at t1, and zero liquidation value at t2 

We assume that, with probability 1, y L2  , i.e., the investors have no 

incentive to force M into liquidating at t1. 

We add to the previous model the assumption that, at t1, M has a project on hand 

An (exogenous) amount i  needs to be spent at t1 on operating assets to start 

a project that generates a payoff r  at t2 

We assume that, with probability 1, y i1   

y i1   means that M has to issue junior debt to build the asset 

The new project cannot be financed solely by retained earnings, y1, as 

generated by the assets in place. 

The assets of the new project have zero liquidation value at t2 

We assume that there is no project financing, i.e., all financial claims are 

written against the firm as a whole 

Timeline 

 t0  t1 t2 

 | | | 

there are assets project pays off y1 project pays off y2  

in place  (if no liquidation at t1) 

 liquidation value L  
capital structure liquidate? zero liquidation value 

(senior debt) is invest i ? Project payoff r  
being determined issue junior debt?  



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 5 – April 20, 2006 – Page 31 of 42 

Note that, because M maximizes total assets (without having preferences for 

either project), M has no incentive to liquidate the assets in place at t1 in favor of 

the new project 

Thrust of the model 

Investors prevent M from overinvesting (investing in negative-NPV projects)—

they do this by means of imposing a debt constraint on the firm 

To isolate the effects of long-term debt, p2 , we do not allow for short-term 

debt, p1 

In the subsequent section “Debt as a Solution to the Free Cash Flow 

Problem,” we introduce short-term debt into the model. 

The maximum amount of what M can borrow (by issuing junior debt) at t1 equals: 

y y r p p p1 2 1 2 1( )  ( 0 by assumption     ) Debt capacity constraint 

M will invest if (and only if) M can borrow a sufficient amount (by issuing junior 

debt) to build the asset: 

y y r p i1 2 2      . 

There are two sources of possible ex-ante inefficiency 

Type-1 error: Overinvestment 

M invests despite r i , because the debt capacity constraint is not 

binding. 

Type-2 error: Underinvestment 

M does not invest despite r i , because the debt capacity constraint is 

binding. 
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Optimal capital structure 

Choose the amount of long-term debt that maximizes firm value: 

p
R

2

Max  

Case of certainty 

r i  Build asset (invest)! 

Set p2 0  (which is the weakest debt capacity constraint), and the 

efficient outcome will materialize. 

r i  Do not invest! 

Set p y y r i2 1 2    , and the efficient outcome will materialize. 

Case of uncertainty 

( )
( ) with prob.              

( )  with prob. 1-  
1 2

1
A

2
A A A A

1
B

2
B B B B A

y y r i
y y r i

y y r i
, , ,

, , ,

, , ,




R
S|
T|



 
 

Case 1: ( ) ( )A A B Br i r i    

Set p2 0 , which is the weakest debt capacity constraint 

y y r i1 2   , which enables M to raise the amount i y 1 by 

issuing junior debt 

M invests, which brings about the efficient outcome. 
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Case 2: ( ) ( )A A B Br i r i    

Set A A B B
2 1 2max{max{ ; }  ; 0}p r i r i y y      

M is unable to invest, which generates the efficient outcome. 

Case 3: ( ) ( )A A B Br i r i    

In state A, investment is the efficient outcome, whereas in state B the 

project should not be undertaken 

Subcase 1: y y r i y y r i1
A

2
A A A

1
B

2
B B B        

Set A A A A B B B B
21 2 1 2

y y r i p y y r i         

The efficient outcome results 

In state B, the firm hits the debt capacity constraint 

In state A, M issues junior debt at the amount i y 1. 
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Subcase 2: y y r i y y r i1
A

2
A A A

1
B

2
B B B        

There is no first-best solution 

To induce investment in state A, the following amount of long-term 

debt must be chosen: p y y r i2 1
A

2
A A A     

With this capital structure, the firm’s debt capacity constraint will 

not be binding in state B, and inefficient investment will result 

(type-1 error). 

To induce M not to invest in state B, the following amount of long-

term debt must be chosen: p y y r i2 1
B

2
B B B     

With this capital structure, the firm’s debt capacity constraint will 

be binding in state A, and underinvestment will result (type-2 

error). 

In such a case, choose the capital structure that maximizes the net 

present value of investment (NPV): 

NPV ( ) ( )A A A B B B    r i r i  

For NPV 0 , set p2 0  (investment always occurs) 

For NPV 0 , set p y y r i2 1
B

2
B B B     (investment never 

occurs). 
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5.4 Debt as a Solution to the Free Cash Flow Problem 

The model relates to Michael Jensen’s Free Cash Flow Hypothesis, which 

postulates that management tends to squander earnings on negative NPV 

projects rather than paying them out 

We continue on with the model from the previous section, while maintaining the 

assumption that, at t0 , there are assets in place with payoffs ( )1 2y y, , liquidation 

value L at t1, and zero liquidation value at t2 

We still assume that, with probability 1, y L2  , i.e., the investors have no 

incentive to force M into liquidating at t1. 

For the new project on hand at t1, we assume that M can invest any amount 

i  0, and that this new project has zero payoff and zero liquidation value at t2 

We maintain the assumption that there is no project financing, i.e., all financial 

claims are written against the firm as a whole. 

Note that, because M maximizes total assets, M will invest the maximum amount 

possible in the new project, given the assets in place 

Remember that M has no preferences for either project (the assets in place 

and the new project), i.e., M has no incentive to liquidate the assets in place 

at t1 in favor of the new project. 

Thrust of the model 

As in the previous section, investors prevent M from overinvesting (investing 

in negative NPV projects)—they do this by means of imposing a debt 

constraint on the firm 

Unlike in the previous section, we allow for both long-term debt, p2 , and 

short-term debt, p1, and both types of debt are senior 

There is also short-term debt, which is issued at t 1 and is junior. 
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Optimal capital structure 

Chose the amounts of short-term and long-term debt that maximize firm 

value: 

p p
R

1 2

Max 
,

 

The case of certainty 

Case 1: y p1 1  

M can invest y p1 1  out of current earnings (free cash flow) 

M can borrow (by issuing junior debt) at max y y p p1 2 1 2( )    (debt 

capacity constraint) 

Consequently, the maximum of what M can invest, reads 

max{ ( ), }1 2 1 2 1 1y y p p y p    . 

Case 2: y p1 1  

For y y p p1 2 1 2   , M can avoid liquidation by borrowing the amount 

p y1 1 , which enables M to make the p1 payment 

In excess of p y1 1 , M will borrow y y p p1 2 1 2( )   , the 

maximum amount possible, which M will squander on the new 

project 

For y y p p1 2 1 2   , M cannot avoid liquidation, which implies that M 

cannot invest in the new project. 

In conclusion, choose the capital structure such that M has to pay out the 

cash on hand at t1, but does not have to liquidate the assets in place 

For ( ) ( )1 1 1 2 1 2p y p p y y     , the efficient outcome materializes. 
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The case of uncertainty 



 




 
  

A A A A
1 2

1 2
B B B B A
1 2

( , , ) with prob.               
( , , )

( , , )  with prob. 1   

y y L
y y L

y y L
 

Case 1: y y y y1
A

2
A

1
B

2
B    

For ( max{ ; }) ( )1 1
A

1
B

1 2 1 2p y y p p y y     , the efficient outcome 

arises 

There is no free cash flow, and there is no liquidation. 

Case 2: y y y y1
A

2
A

1
B

2
B    

Subcase 1: y y1
A

1
B  

Set ( ) ( )1 1
B

1 2 1
A

2
Ap y p p y y      

The efficient outcome materializes 

In state A, M pays out y1
A  and finances the rest of p1 with junior 

debt at the amount p y1 1
A  

In state B, M is able to make the payment p1 out of current 

earnings. 

There is no free cash flow, and there is no liquidation. 
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Subcase 2: y y
1
A

1
B  

There is no first-best solution 

If the investors in state A want to avoid slack and want to avoid 

liquidation, they have to choose ( ) ( )1 1
A

1 2 1
A

2
Ap y p p y y      

With this capital structure, in state B, the firm’s debt capacity 

constraint is binding and there arises inefficient liquidation 

(type-1 error) 

Expected value of the payoff to investors when slack is avoided 

(but liquidation occurs, should state B materialize) 

    liquidation A A A B B
1 2 1

( ) ( )R y y y L  
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There are two ways of avoiding liquidation in state B 

Choose ( ) ( )1 1
A

1 2 1
B

2
Bp y p p y y      

In state A, M squanders y y y y1
A

2
A

1
B

2
B( )   , which is 

the maximum amount of what M can raise after settling 

its debt obligation p1 

In state B, M is able to avoid liquidation by borrowing 

(issuing junior debt at) the amount p y1 1
A  

In conclusion, the expected value of the payoff to 

investors with this capital structure equals 

      slack(1) A B B B B B B B
1 2 1 2 1 2

( ) ( )R y y y y y y

 

Choose ( ) ( )1 1
B

1 2 1
A

2
Ap y p p y y      

In state A, the debt capacity constraint is binding, but M 

has y p1
A

1  of free cash flow, which M will squander 

In state B, M is able to make the p1 payment (i.e., avoid 

liquidation), and there is no free cash flow 

In conclusion, the expected value of the payoff to 

investors with this capital structure equals 

    slack(2) A B A B B B
1 2 1 2

( ) ( )R y y y y  

    slack(2) A A B B B
2 2 1

 R y y y . 
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Capital structure (1) is to be preferable to capital structure (2) if 

(and only if) 

slack(1) slack(2)R R  

     B B A A B B B
1 2 2 2 1

 y y y y y  

   B B A A
2 2

 (1 ) y y  

 B A
2 2

 y y . 
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In conclusion (subcase 2), choose the capital structure that maximizes 

the expected value of the payoff to the investors: 

p p
R R R

1 2

Max { ; ; }liquidation slack(1) slack(2)

,
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Current Corporate Governance Issues 

6. Stock Options 

References: 

Abowd, John M., and David S. Kaplan (1999) “Executive Compensation: Six 

Question That Need Answering,” Journal of Economic Perspectives 13 (4), 

145-168. 

Bulow, Jeremy, and John B. Shoven (2005) “Accounting for Stock Options,” 

Journal of Economic Perspectives 19 (4), 115-134. 

Hall, Brian J., and Kevin J. Murphy (2003) “The Trouble with Stock Options,” 

Journal of Economic Perspectives 17 (3), 49-70. 

6.1 The Trouble with Stock Options 

The most pronounced change in executive compensation over the past decade is 

the escalation and recent decline in executive and employee stock options 

In 1992, the companies in the S&P 500 granted their employees options 

worth a total of $11 billion (in 2002 dollars) at the time of grant 

By 2000, option grants in S&P 500 companies increased to $199 billion (in 

2002 dollars) 

In 2002, option grants in the S&P 500 dropped to $71 billion. 
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The chart below shows the average, inflation-adjusted (2002 dollars) 

grant-date value of options granted by the average company in the S&P 500 

from 1992 to 2002 

From 1992 to 2000, the value of stock options granted to executives grew 

nine-fold to nearly $7.2 million from an average $800,000, which was 

mostly due to the escalation in stock option grants. 

 

Source: Hall and Murphy (2003, p. 51). 
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The table below shows that stock option grants became particular popular in 

New Economy (computers, software, the Internet, telecommunications, and 

networking) companies, whose share prices skyrocketed in the late 1990s 

 

Source: Hall and Murphy (1999, p. 52). 

As the value of stock option grants to employees and executives escalated, 

this type of performance pay became increasingly controversial 

The controversy culminated in the FASB (Financial Accounting Standards 

Board, http://www.fasb.org) revision of SFAS (Statement of Financial 

Accounting Standards) 123 in December 2004 (see section “Accounting 

for Stock Options”), which mandates the expensing of stock option (see 

section “Accounting for Stock Options”), effective 2006. 
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Executive stock options 

A typical call option used in a compensation system allows an executive to 

purchase a specified number of shares of stock at a fixed exercise price 

Typically, stock options are issued at par, that is, at the market price 

recorded on grant date 

This means that, on the grant date, the intrinsic value of the option 

(defined as the difference between the market price and the exercise 

price) is zero. 

Typically, options granted to U.S. executives have maturity dates 

(expiration dates) of ten years after the grant date 

The options are of American-style exercise, that is, they may (but don’t 

have to) be exercised before expiration 

Usually there are vesting restrictions, that is, there is a waiting period 

for these options before they are exercisable—for instance, 25 percent 

may become exercisable each of the four years following the grant, or 

there may be “cliff-vesting” (the employee’s options of a given vintage 

vest all at once). 

The options are not non-tradable and typically forfeited if the employee leaves 

the firm before vesting (although “accelerated vesting” is a commonly 

negotiated severance benefit for top-level executives, especially following a 

change in control [merger or takeover]) 

When an employee exercises an option, the company typically issues a new 

share, which increases the number of outstanding shares 

Although some companies require employees to pay exercise prices in 

cash, most companies offer “cashless exercise programs,” where the 

employee pays nothing and simply receives the value of the spread 

between the market price and the exercise price either in cash or in 

shares of company stock. 
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Composition of U.S. CEO (chief executive officer) compensation based on the 

cost of compensation to the companies 

 

Source: Abowd and Kaplan (1999, p. 153). 

Total compensation of CEOs of big companies in major OECD countries can 

be broken down into the following components: 

Base salary is defined as cash compensation that is determined at the 

beginning of an annual pay cycle 

Bonus is defined as cash compensation that is determined at the end of 

an annual pay cycle and is based on the performance of the past year 

only 

Benefits are the company’s cost of providing retirement benefits, health 

care, and other services, evaluated on an annualized basis 

Long-term performance-based compensation is the annualized present 

value of any cash or cash-equivalent compensation that is based on 

outcomes measured over periods longer than one year, such as stock 

options, restricted stock (stock that cannot be sold for some specified 

period of time), performance share plans (formula-based stock 

compensation, and cash equivalents of all of the above three items. 
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Empirical evidence on the link between performance and pay for U.S. executives 

In an early study, Murphy (1985) showed that firm performance, as measured 

by shareholder returns, is strongly and positively correlated with managerial 

remuneration 

Assessing the magnitude of the link between executive compensation and 

firm performance,  , Jensen and Murphy (1990) found that CEO wealth 

changes “only” $3.25 for every $1,000 change in shareholder wealth 

These authors concluded that CEO compensation policies provided 

incentives (values of  ) that are too weak to be consistent with agency 

theories 

Haubrich (1994), however, showed by means of calibrating widely 

accepted theoretical principal-agent models that such low levels of 

alignment (values of  ) are consistent with agency theory, given 

reasonable values for CEO risk aversion. 

A later study by Hall and Liebman (1998) used the entire portfolio of long-term 

compensationnew awards plus the change in the market value of options 

and stock already awardedand found that CEO wealth changes $5.29 for 

every $1,000 change in shareholder wealth 

Changes in the value of stock-option holdings, which were not included in 

the Jensen and Murphy (1985) study, account for $2.15 (of the total of 

$5.29) 

Hall and Liebman show through simulations that this level of alignment 

(the value of  ) imposes considerable risk on the lifetime consumption of 

CEOs. 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 6 – April 20, 2006 – Page 7 of 38 

Abowd and Kaplan (1999) point to an array of issues in the practice of granting 

stock options where principal-agent and option pricing theories provide us with 

insights into the nature of (and potential trouble with) executive stock options 

(1) How much does executive compensation cost the firm? 

The cost of executive (and employee) stock options are difficult to 

determine because these options differ from standard, traded options 

in important ways 

For instance, employee and executive stock options have vesting 

restrictions, there is the possibility that the company may reset the 

exercise price after a drop in the stock price (in particular, for 

executives), and there is possibility of early departure (which forces 

an early exercise of such options when vested and forfeiture when 

not vested) 

There have been developed adjusted Black-Scholes 

option-pricing models for employee stock options, but the 

binomial tree (or lattice method) can deal more easily with the 

possibility of early exercise or forfeiture. 
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(2) How much is executive compensation worth to the recipient? 

Assume we can answer question (1) and determine the value of the 

executive stock options to the company 

Remember that the Black-Scholes option pricing model determines 

the price of the option by the value of the hedge (or, equivalently, 

replicating) portfolio—put differently, the options is priced under the 

presumption that risk embedded in the option is fully hedged 

This assumption of a perfectly hedged investor does not hold on 

the part of the executive who can only under great difficulty 

hedge his options exposure as this would eliminate the incentive 

these options are supposed to provide (when hedged,   equals 

zero)—executives are legally banned from selling short the 

stock of the company 

Given that the executive is risk averse and not allowed to hedge 

his options exposure, the value of the option to the executive 

must be lower than the cost of the option to the firm—the 

difference is the risk premium. 
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Using the elasticity of the executive’s total compensation to the 

company’s stock price as a risk measure, data for the 1980s show 

that for every one-percent increase in the compensation risk 

measure, expected total compensation increases by 1.8 percent 

The typical compensation package in that era, which consisted 

of about 20 percent stock-based compensation for all long-term 

eligible executives, is about 36 percent larger, on average, than 

total compensation packages without stock-based 

compensation—this 36 percent difference is the mentioned risk 

premium. 

Hall and Liebman (1998) find a risk premium of similar 

magnitude—they establish that increases in the executive’s 

position in the employing company’s stock or options have a 

certainty equivalent of about half the market value of the 

compensation. 
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(3) How well does executive compensation work? 

The links between CEO wealth and firm performance have increased 

strongly over time 

Hall and Liebman (1998) show that the median elasticity of CEO 

wealth to firm value is 3.94 in 1994, which is more than three times 

the 1980 figure. 

A basic proposition of agency theory is that when the link between the 

CEO’s effort and firm performance is noisy (that is, the variance of the 

measurement error,  2, is high), the performance-sensitivity ( ) 

should be low 

Garen (1994) showed that variables that are related to greater 

variability in firm performance are indeed negatively related to pay 

for performance sensitivities 

Further, Aggarwal and Samwick (1999) confirm these findings, 

showing that the pay-for-performance sensitivity is negatively 

correlated with the variability of firm’s stock market performance, 

primarily because CEOs of high-variability firms tend to own a lower 

percentage of the firm’s stock. 
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Executive compensation should not be tied to factors outside the 

executive’s control (according to the Sufficient Statistics Theorem in 

principal-agent theory) 

The basic idea of the relative performance evaluation hypothesis is 

that some identifiable aspects of firm performance, such as market-

wide movements of stock returns, are outside the executive’s 

control 

For instance, the S&P 500 rose 9 percent in 2004 and 26 

percent in 2003; does this mean that, on average, U.S. CEOs 

performed much worse in 2004 than they did in the prior year? 

Yet, stock option compensation is typically based on the 

company’s absolute stock price instead of being anchored in the 

performance of the company’s stock price relative to the 

competition (as gauged by an industry stock performance index, 

for instance 

Many attempts have been made to test the relative 

performance evaluation hypothesis, but essentially no 

evidence has been found in support of it. 
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(4) What are the effects of executive compensation? 

Note that performance pay is a second-best solution 

The first-best solution would be a situation of lump-sum 

compensation and full alignment of the CEO’s actions with the 

shareholders’ interests 

Lump-sum compensation is the case of full insurance, as the 

agent is fully insured against measurement errors. 

Consequently, a firm with a high-powered compensation contract 

need not perform better than a firm with a low-powered incentive 

contract 

Firms with high-powered incentive contracts might simply have 

grave agency problems—the types (or firms) self-select 

Because of this self-selection, it is difficult to gauge the effect of 

cross-sectional variation in performance-pay (varying 

magnitudes of  ) on firm performance. 

Executive stock options give executives an incentive to manipulate 

earnings expectations (by raising undue expectations in the stock 

market) or stated earnings (by cooking the books) in an attempt to jack 

up the share price prior to exercising options 

Cases of earnings manipulations are WorldCom (the founder and 

former CEO of which was sentenced to 25 years in prison in 2005) 

and Enron (two former CEOs of which are currently on trial). 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 6 – April 20, 2006 – Page 13 of 38 

(5) How much executive compensation is enough? 

This question is inherently difficult to answer and little progress has 

been made in this matter 

If the market for CEOs is efficient, the question is moot 

A necessary condition for an efficient market for CEOs are 

well-functioning corporate boards 

Stark cross-country differences in the level of CEO 

compensation (see chart above) indicates that the market 

works poorly 

There are stark differences among major OECD 

countries in CEO compensation (expressed in U.S. 

dollars at purchasing power parity [PPP] exchange rates) 

 

Source: Abowd and Kaplan (1999, p. 156). 
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These cross-country differences also show when CEO 

compensation is normalized by the salary of machinists 

in the manufacturing industry of the respective countries 

 

Source: Abowd and Kaplan (1999, p. 161). 
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There are stark differences among major OECD 

countries in CEO compensation (expressed in U.S. 

dollars at purchasing power parity [PPP] exchange rates) 

 

Source: Abowd and Kaplan (1999, p. 162). 
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(6) Could executive compensation be improved? 

The most imperative issue is to improve the measurement of CEO 

performance 

If the executive’s contribution to firm performance can be isolated 

better, higher-powered incentives can be provided without imposing 

more income risk on the executive 

Great strides toward a reduction in the measurement error 

would be made by introducing relative performance evaluation 

(for instance, by measuring the stock market performance of the 

company relative to its competitors). 
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What have we learned from (executive and employee) stock options, and where 

do we go from here? 

The main argument in favor of stock options is that they give executives a 

greater incentive to act in the interest of shareholders by providing a direct 

link between realized compensation and company stock price performance 

Stock options encourage executive risk-taking, which can mitigate the 

problems of executive risk aversion—remember that, unlike the 

shareholders, the executive is not diversified as his human capital is 

invested in the firm and failure comes at a loss to this human capital. 

Further, offering employees stock options in lieu of cash compensation allows 

companies to attract highly motivated and entrepreneurial employees and 

also lets companies obtain employment services without expending cash 

Options are typically structured such that only employees who remain with 

the firm can benefit from them—thus employee stock options also provide 

retention incentives. 

But there has also been criticism 

Executive compensation has been found excessive, not least because of 

large option grants 

Executive stock options have been linked to excessive risk-taking and a 

fixation on stock prices, which encouraged sock price manipulation by 

means of nurturing unrealistic earnings expectations or cooking the books 

Risk-averse and undiversified employees value options significantly less 

than they cost the company to grant. 
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So, are stock options efficient devices for providing incentives to 

(“incentivizing”) executives and for attracting, motivating, and retaining of 

employees? (No.) 

Are stock options, as typically structured, the most efficient way to attract, 

retain, and motivate top-level executives whose actions directly affect 

stock prices? 

Are stock options an efficient way of attracting, retaining, and motivating 

employees whose influence on stock prices is difficult to quantify or 

detect? 

Answering these questions requires considering the difference between 

the cost of options to the firm and the value of options to executives and 

employees, and analyzing the incentives that stock options provide for 

both top management and the rank and file 
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In stock options, there is a gap between the cost to the firm and the value 

(certainty equivalent) to the employee 

After downward adjustment for potential forfeiture and early exercise, 

standard option pricing methods (Black-Scholes, binominal tree) 

provide reasonable estimates of what an outside investor would pay 

and therefore measure the company’s cost of granting options 

However, these methods are not appropriate for determining the 

value of options to the undiversified, risk-averse employees who 

cannot freely trade these options or hedge the risk associated with 

them. 

There is evidence that for reasonable assumptions about risk aversion 

and diversification, employees value options that have just been 

granted with an exercise price equal to the market price at only about 

half of their cost to the firm 

What’s more, the value-to-cost ratio is substantially smaller if the 

options have an exercise price above the existing market price, or if 

the exercise price increases over time, or if the options have a long 

vesting period 

Are the attraction, retention, and motivations benefits of options 

sufficiently greater than those of other incentive compensation 

schemes to justify such a large wedge between cost to the firm and 

value to the employee? 
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As to attracting less risk averse and more entrepreneurial employees, 

aside from some key engineering or technical employees, who can directly 

affect the stock price of the company, stock options are a poor screening 

device 

For employees, who cannot affect the stock price, there is a free riding 

problem (as everyone hope everyone else will work hard) 

Further, for employees who cannot affect the stock price, options 

provide no link between pay and performance 

There is one point to be made though that option-based compensation, 

even if there is no link between the performance of the employee and 

the stock price of the company, leads to self-selection by the degree of 

risk aversion 

If Google offers $120,000 in expected value of annual salary, half of 

which are the expected value of stock option grants, whereas the 

Federal Reserve offers $80,000 all cash, then the risk-averse print 

shop supervisor will sign with the Federal Reserve. 

Similarly, stock options are not efficient tools for retaining and motivating 

rank and file employees 

Explicit cash bonuses (including, retention bonuses) have the ability to 

provide a close link between pay and performance without exhibiting a 

similarly large gap between the cost to the firm and the value to the 

employee 

Further, the incentive effect of options depends on how deep in or out 

of the money they are—options that are underwater provide 

comparatively little incentives. 
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Are traditional optionsten-year option with relatively short vesting and an 

exercise price equal to the grant-date stock priceefficient for 

executives? 

Some argue that option exercise prices should be indexed to the 

market (or the respective industry) 

Indexing options would be lead to a less noisy performance 

measure as it would protect executives from market shocks and 

shareholders from rewarding poor performance in bull markets 

There are two reasons why indexed options are virtually 

non-existent 

First, indexed options (because the exercise price is not 

immediately fixed) must be expensed in accounting 

statements (which results in lower reported income)—see 

section “Accounting for Stock Options” below 

Second, traditional options are much more likely than 

indexed options to end up with a stock price that exceeds 

the exercise price 

The probability that a traditional option is in the money 

after ten years is approximately 80 percent; the 

probability than an indexed option is in the money is 

significantly less than 50 percent (because stock returns 

are skewed to the right) 

Because risk-averse executives attach low values to 

options likely to expire worthless, for a given certainty 

equivalent to the executive, index options are more costly 

to the company than traditional options! 
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Indexed options dominate traditional options only if the indexed 

options are granted with exercise prices that are well below market 

value at time of grantthis is to offset the major disadvantage of 

reduced payout probabilities 

This is why “premium options” (options that are out of the 

money at time of grant), which are favored by some shareholder 

activists, are poor incentive devices. 

More, generally, it has been found that incentives per dollar spent 

on compensation are maximized by granting options with exercise 

price below the market price on grant date 

Restricted stock (essentially, a stock option with an exercise price 

of zero) is superior to stock options 

First, restricted stock offers relatively stable incentives, whereas 

the incentive value of options depends on the market price of 

the stock relative to the exercise price 

When options are underwater, they offer little incentive, and 

there is pressure to re-price (the possibility of re-pricing 

creates moral hazard). 

Second, when options are underwater (and not re-priced), 

management has an incentive to gamble, that is, take excessive 

risk 

Management has little to lose but a lot to gain, as all the risk 

is on the upside. 

Third, preferred stock offers better incentive to pursue an 

appropriate dividend policy 

Management can drive up the stock price by substituting 

share repurchases for dividends. 
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Regulation (tax laws and accounting rules) may have contributed to the 

popularity of executive stock options 

For accounting questions, see section “Accounting for Stock Options” 

Tax laws 

Under U.S. tax rules, granting of a stock option does not constitute a 

taxable event for either the company or the employee 

What happens later depends on whether the options are “qualified” 

(called Incentive Stock Options, or ISOs) or “nonqualified.” 

The nonqualified options, the spread between the market and 

exercise price upon exercise constitutes taxable personal 

income to the employee and a compensation expense 

deduction for the company 

For qualified options, the employee pays nothing upon exercise 

and pays capital gains taxes when eventually selling the stock; 

the company cannot deduct the gain as a compensation 

expense 

As a result of this non-deductibility, combined with the fact 

that qualified options involve holding requirements 

(recipients must hold the stock for at least one year after 

exercise) and other limits and restrictions, most employee 

option grants are nonqualified. 
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The tax laws enacted in 1994 indirectly affect option-granting practices 

Under Section 162(m) of the Internal Revenue Code, compensation 

in excess of $1 million paid to “proxy-named executives” (typically 

the five highest-paid officers) is considered unreasonable and, 

hence, no longer deductible as a corporate compensation expense 

However, the same Section 162(m) does not impose limitations 

on “performance-based” compensation, including payments 

from exercising options. 
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SEC (Securities and Exchange Commission) regulation 

In 1992, in response to academic studies showing a poor link between 

pay and performance for executives (Michael Jensen and Kevin 

Murphy, 1990) and in yielding to pressure from shareholder activists, 

the SEC issued new disclosure rules that required company 

compensation committees to describe company pay practices and 

justify in detail how they determined the pay of the CEO 

These new disclosure rules also require companies to prepare a 

chart showing the company’s five-year shareholder returns 

compared to the market and an industry peer group 

Although these disclosure rules increased transparency of 

executive compensation, it may also have encouraged the granting 

of stock options 

Options offered a means of linking in a transparent way 

executive pay to shareholder wealth 

In the primary compensation table that summarizes payments to 

the top five executives, only the number rather than the value of 

options is reported 

Unlike restricted stock, stock options are not included in 

deriving the amount of total compensation. 
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It appears that stock options are not the solution to the principal-agent 

between the shareholders and the executives, they are the problem 

So, why has there been such an escalation of executive stock options? 

One possible explanation is managerial rent seeking (the 

managerial-power hypothesis), which states that corporate boards are 

not effective in controlling the chief executive 

The board and the chief executive (who, frequently, chairs the 

board) conspire in raiding the corporate coffers—the executives 

write each others’ compensation checks 

The chief executive gains control over the board by hand-picking its 

members 

Yet, it has been argued that rent-seeking cannot fully explain the 

proliferation of stock options because (1) executive stock options 

are only a small fraction of total employee stock options and (2) 

executives hired from outside the company were offered generous 

option compensation packages, too. 

Another possible explanation is that the shareholders and 

non-executive directors on the board are unaware of the actual costs 

of stock options (the perceived-cost hypothesis) 

When options are granted, there is no accounting charge (prior to 

2006) and there is no outlay of cash 

Moreover, when the options is exercise, the company (usually) 

issues a new share to the executive and receives a tax deduction 

for the spread between the stock price and the exercise price 

These two factors taken together may make the perceived cost of 

an option much lower than the economic cost. 
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6.2 Accounting for Stock Options 

The accounting rules governing employee stock options are established by the 

Financial Accounting Standards Board (FASB)—its predecessor was the 

Accounting Principles Board (APB) 

There was a fierce battle fought over “expensing” of stock option, both in the 

corporate world and in Congress—in 2005, FASB succeeded in mandating 

option expensing for fiscal years beginning after June 15, 2005 

The International Accounting Standards Board (IASB, headquartered in 

London, UK) issued a similar opinion, effective January 1, 2005 

Remember that, as in other developed countries, corporations in the United 

States keep two separate ledgers of revenues and expenses, one for tax 

purposes and one for accounting purposes. 
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Situation prior to FAS 123 (revised 2004) 

Although gains from exercising nonqualified options are treated as an 

expense for tax purposes, prior to the 2004 revision of FAS 123, there was 

usually no accounting expense recorded for options either at time of grant or 

exercise 

Under APB Opinion 25, issued in 1972, the accounting charge for stock 

options equals the difference between the market price of the stock and 

the exercise price (the intrinsic value) on the date that both the exercise 

price and the number of options become known and fixed 

Subject to the two mentioned conditions, there is no charge for options 

granted with an exercise price equal to (or exceeding) the grant-date 

market price—the intrinsic value of the option is zero 

Note that this rule imposes a higher accounting charge for options 

with an exercise price indexed to the market, because the exercise 

price is not immediately fixed 

Further, this rule imposes a higher accounting charge for options 

that become exercisable only upon achieving specified 

performance goals (options with “performance triggers”), because 

the number of options is not immediately fixed. 

In 1995, the Financial Accounting Standards Board revised FAS 123, thus 

recommending that companies treat as expense the fair value of options 

granted (using Black-Scholes or a similar valuation methodology), thus 

moving away from the intrinsic value concept of APB Opinion 25 

Companies were allowed to continue reporting under APB Opinion 25, 

with the additional requirement that the fair value of the option grant be 

disclosed in a footnote to the financial statements 

Until late 2002, only a handful of companies adopted the FASB 

recommendation; however, by early 2003, more than 200 companies 

had voluntarily begun to expense options. 
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The case for expensing options 

Note that imposing an accounting charge on stock options does not affect 

current or future cash flows 

Opponents to option expensing argued that option accounting depresses 

reported income, which depresses the stock price (and, hence, raises the 

cost of capital), thus destroying the “growth engine” of the 1990s (the New 

Economy sector) 

Indeed, FASB 123 (revised 2004) applied in 2003 and 2004 would have 

depressed reported earnings in the Standard & Poor’s 500 by 8.6 and 7.4, 

respectively—in the late 1990’s the effect would have been twice as large 

To economists, not expensing options on the grounds that such expensing 

depresses reported earnings seems unfounded 

Options are costly to the firm—this cost should be recorded 

Besides, empirical studies show that investors see through the 

“accounting veil” 

Then again, why expensing if investors pay attention to the 

footnotes (where the options are disclosed) and thus price the 

disclosed stock options properly? 

Expensing stock options would bring the costs of options as 

perceived by the board and management more in line with 

economic costs—according to the perceived-cost hypothesis, 

this is a matter of import. 
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Besides—employing the perceived-cost hypothesis argument once again—

the pre-FASB 123 (2004 revised) accounting rules were biased in favor of 

stock options and against other types of stock-based compensation plans, 

including restricted stock, options where the exercise price is set below the 

current market value, options where the exercise price is indexed to industry 

or market performance, and performance-based options that vest only if key 

performance thresholds are achieved 

Further, these former rules were biased against cash incentive plans that 

can be tied in creative ways to increases in shareholder wealth. 
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Current FASB implementation of option expensing 

Current FASB (and IASB) rules require most companies to calculate the value 

of options on the day they are granted using either the Black-Scholes formula 

or the binominal tree (also called lattice method). 

The binominal tree, which is the discrete-time version of the Black Scholes 

model, can better accommodate dividends and other variables (forfeiture 

and early exercise, in particular) than the Black-Scholes model. 

Using either method, companies have to estimate a number of inputs into 

the valuation of their stock options, including … 

… how many of the granted options will vest (or, alternatively, will be 

forfeited due to early departure) 

… when the options will be exercised after vesting (due to early 

departure or liquidity needs, or because the employee expects the 

stock price to decline—remember that the employee cannot sell the 

options, which would be the rational choice for call options on 

non-dividend paying stocks) 

… the volatility of the stock until the exercise date 

… future dividend payments over the period until exercise. 

The resulting grant day valuation is amortized linearly over the vesting 

period 

No additional charge is associated with options once they are vested. 
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One of the key features of the FASB/IASB rule is that the expense 

charges over the vesting period are all based on the grant day valuation 

Expected time of exercise, volatility, and dividend stream are not “trued 

up” during the vesting period (but the vesting experience is being trued 

up) 

For instance, if, subsequent to the grant day, the stock price falls 

sharply, thus reducing the value of the options, there is no concomitant 

reduction in the expense charges 

This feature of current FASB/IASB accounting practice may lead to 

undesirable outcomes, as detailed below. 
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Problems with the current FASB implementation of option expensing 

What follows are 5 examples from Bulow and Shoven (2005) that illustrate 

problems with current FASB option expensing practice 

The basic premise of the criticism of the FASB approach is that this 

methodology of option expensing can lead to expenses that distort the 

cost of options to the company, is subject to manipulation by management 

in the choice of the assumptions that underlie the option valuations, and 

gives managers financial accounting incentives to make economically 

inefficient decisions 

Bulow and Shoven (and other finance scholars) have developed a concept 

of option expensing that does not suffer from these 5 problems—

discussing this alternative approach is beyond the scope of this course 

and left to a course in the area of International Accounting. 

(1) The potential to distort pre-vesting decision-making 

Assume a company issues employee stock options that vest after 4 years, 

that (on the grant date) the stock price was at $89, and that (on grant 

date) the value of the options equals $32 a piece—the resulting account 

charge would be $2 per option per quarter, for 16 quarters 

Assume that, only a few weeks before the options vest, the share price of 

the company reaches a low of $20 and, having fallen on hard times, the 

company ponders layoffs 

If the company delays the layoff until the employee’s options vest, then 

the company reports a $2 option expense for the quarter 

If the company sacks the employee before the options vest, then the 

company reports an income of $30. 
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(2) The exaggerated importance of the grant day stock price 

Consider a company that promises a new employee a vested option for 

one share of stock with an exercise price of zero for each quarter of 

employment—because the exercise price is zero, this is effectively 

restricted stock; on grant date, the stock price is $100 

FABS offers two ways of accounting for this grant, both of which use only 

the stock price on the grant date (here, the day on which this employee is 

hired) 

First, deduct the grant day price of one share of stock ($100) each 

quarter that the employee works, regardless of whether the stock is 

worth $5 or $500 the day the employee receives it 

Second, if the employee is expected to work for 25 years (100 

quarters), the option is treated as 100 separate grants, each an 

expense to be amortized linearly over its life 

In the first quarter, the company expenses the entire share that 

vested in that quarter, half of the share that vests in the second 

quarter, one-third of the share that vests in the third quarter, and so 

on, entailing a total expense of $518.74 in this first quarter 

($100 (1 1/2 1/3 ...1/100) $518.74     ) 

In the one hundredth quarter, the accounting expense will be 

$1—the accounting charge is, once again, irrespective of the 

value of the stock when the employee actually receives the 

share in this one hundredth quarter (25 years from now). 

The two approaches have very different patterns of expenses 

Worse yet, the accounting charges for an employee that gets hired 

one quarter later, when the stock price is at $90 (for instance), are 

permanently 10 percent lower with either method. 
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(3) Post-vesting expenses 

All expenses are taken before vesting even though much of the value of 

options may be attributable to employment after the vesting date 

Consider an option that is granted at the money and vests immediately; 

the option must be exercised on the earlier of the date at which 

employment terminates or after ten years 

To simplify further, assume that the stock is risk-free, sells for $100 a 

share on the grant date, and rises at a continuously compounded rate 

of 10 percent per year; employee attrition is projected to occur at a 

continuously compounded rate of 2 percent a year 

Pursuant to FASB 123 (revised 2004), the grant day value of the option 

is the stock price minus the expected (think attrition) present value of 

the exercise revenues, using a discount rate of 10 percent a year 

There is no subsequent expense adjustment no matter what 

happens to future employment 

The expense is to be taken fully in the quarter in which the option is 

issued (because this is quarter in which the options vests, in this 

example) 

An employee who leaves the company the day after the option 

grant (and makes 0.1/ 360$0.03 $100 $100e    upon exercising 

this option) creates the same record of expense as an employee 

who stays for the full 10 years (and makes 

0.1 10$171,83 $100 $100e    ). 
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(4) Sensitivity of assumptions 

The FASB approach requires companies to make assumptions about 

volatility, attrition, early exercise behavior, and dividend policy over the 

entire life of the option 

The recorded expenses may be sensitive to these assumptions, many 

of which are difficult to estimate—for instance, overall market volatility 

in 2004 was about 50 percent lower than in 2000 

The FABS approach gives companies an incentive and an opportunity 

to make assumptions that understate the valuation of the options they 

grant. 
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(5) Performance conditions 

Although the FASB methodology requires the company to make 

assumptions about attrition (so that the company can estimate how many 

options will vest and whether those options will be exercised early), there 

is no recognition that employee attrition and stock price may be inversely 

correlated (because companies whose stock price are more likely to lay 

off, and employees with valuable unvested options are less likely to quit) 

Further, there is no recognition that, if there is a “performance” 

contingency for option vesting (for instance, that the company’s 

earnings double), then the stock is more likely to be high when that 

happens than when it is not 

Consider a company that issues performance stock options worth 

an average $100 if earnings double (in which event the options 

vest), but have an unconditional value of $60 (because there is a 

probability that the will not vest) 

The company will ultimately book a cumulative expense of $60 if 

(and when) the options vest, and $0 if they do not 

In this way, the cost of performance options that vest are 

systematically understated, making them particularly 

attractive for high-level executives (whose compensation 

attracts more scrutiny than the compensation of the rank and 

file). 
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7. Enron, Sarbanes-Oxley, and Corporate Governance Codes 

References: 

Healy, Paul M., and Krishna G. Palepu (2003) “The Fall of Enron,” Journal of 

Economic Perspectives 17 (2), 3-26 

http://www.corporate-governance-code.de/index-e.html (The German Corporate 

Governance Code) 

http://www.aicpa.org/sarbanes/index.asp (Information on the Sarbanes-Oxley Act 

provided by the Institute of Certified Public Accountants) 

7.1 The Case of Enron 

In the late 1990s and early 2000s, America was shaken by major corporate 

sandals, the most prominent of which lead to the demise of Enron 

The fall of Enron was so dramatic that a movie was made of it, titled “The 

Smartest Guys in the Room” 

On January 31, 2006, the opening statements in the criminal trial of Kenneth 

Lay and Jeffrey Skilling—two former Enron CEOs—began in Houston, Texas 

As of May 2006, the trial is still underway. 



F.A. Schmid – Corporate Governance – Spring 2006 – Chapter 7 – April 20, 2006 – Page 2 of 24 

In the late 1990s, Enron was a highly successful, innovative company 

From early 1990s to 1998, the stock price of Enron rose in line with the 

S&P 500 

Then, the stock price soared, increasing in 1999 by 56 percent (compared 

with a 20 percent rise of the S&P 500) and in 2000 by 87 percent (compared 

with a 10 percent decline of the S&P 500) 

By December 31, 2000, Enron’s market capitalization exceeded $60 

billion, trading at 70 times earnings and six times book value—such lofty 

valuations are indicative of high expectations about the company’s future 

prospects 

For six years running, Fortune magazine, it its survey of Most Admired 

Companies, rated Enron the most innovative large company in America. 

Yet, within only a few months, in late 2001, the Enron success story 

unraveled (Source: Healy and Palepu, 2003, p. 4): 
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In what follows we focus on the role of the (internal) audit committee and the 

(external) auditor when discussing the governance and incentive problems that 

contributed to the fall of Enron—but there is more to the picture 

A well-functioning capital market creates appropriate linkages of information, 

incentives, and governance between management and the investors 

This process is performed in a network of intermediaries that include 

profession investors, such as banks, mutual funds, insurers, and venture 

capital providers 

This network also includes institutions that process (analyze) and 

provide information, such as financial analysts, rating agencies, and 

external auditors; further, there are internal governance agents, such 

the corporate board and the audit committee 

The parties that govern the firm in such a network of incentives and 

information are themselves subject to incentives and governance 

problems and, hence, are regulated by a variety of institutions, such as 

the SEC, FASB, the American Institute of Certified Public Accountants 

(AICPA, http://www.aicpa.org), and stock exchanges. 
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Below a schematic illustration of the linkages within the network of 

intermediaries that govern the firm: 

 

Source: Healy and Palepu (2003, p. 13). 
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Enron’s business 

Kenneth Lay founded Enron in 1985 through the merger of Houston National 

Gas and Internorth, two natural gas pipeline companies 

The merged companies owned 37,000 miles of intra- and inter-state 

pipelines for transporting natural gas between producers and utilities. 

The deliver of natural gas was dominated by long-term “take or pay” contracts 

until regulatory changes in the mid-1980s caused the industry to favor spot 

market transactions 

By 1990, 75 percent of natural gas sales were transacted at spot prices 

The deregulation of the market for natural gas benefited Enron as the 

owner of a large natural gas network—deregulation typically causes 

increased business activity in the affected industry 

Enron also reached beyond its pipeline business to become involved in 

natural gas trading—this gas trading (as necessitated by an increased 

reliance on the spot market) was Enron’s innovation 

Enron extended its natural gas trading model to become a financial 

trader and market maker in electric power, coal, steel, paper and pulp, 

water, and broadband fiber optic cable capacity 

Enron also undertook international projects involving construction and 

management of energy facilities. 

By 2001, Energy had become a conglomerate that owned and operated 

gas pipelines, electricity plants, pulp and paper plants, broadband assets, 

and water plants internationally; further Enron traded extensively in 

financial markets for these products and services 

The physical plants Enron operated served as “peak plants,” assisting 

Enron in smoothing the price in the spot market while engaging in 

long-term delivery contracts. 
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Enron’s rapid expansion begged the question of whether Enron was still 

on solid ground regarding its comparative advantage (core competence) 

The barriers to entry into commodities trading are rather low, which 

means that Enron’s trading model can easily be replicated, thus driving 

down its profit margins. 

Further, the rapid expansion of Enron created unwarranted expectations 

about its future growth, thus driving up its stock price and unduly 

depressing its cost of capital 

An excessively low cost of capital causes over-expansion. 

The chart below exhibits the expansion of Enron’s business into trading 

and international activities 

 

Source: Healy and Palepu (2003, p. 13). 
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Issues with Enron’s financial reporting 

The complexity of Enron’s business model stretched the boundaries of 

accounting 

Enron took advantage of accounting limitations (in dealing with complex 

business models) in managing its earnings, thus painting a favorable 

picture of its economic performance. 

Two sets of issues proved particularly problematic: 

First, Enron’s trading business involved complex long-term contracts 

When accounting for these contracts, they have to be “marked to 

market” (that is, the fair present value needs to be determined), thus 

requiring management to make forecasts for future earnings 

When a long-term contract is signed, the present value of the 

stream of future inflows under the contract is recognized 

(immediately) as revenues, and the present value of the expected 

costs of fulfilling the contract are expensed (immediately) 

Unrealized gains and losses in the market for long-term 

contracts (that are not hedged) are then required to be reported 

later, when they occurred. 
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There have been documented instances where Enron stretched the 

boundaries of optimism when projecting revenues from long-term 

contracts—here are some example of the most egregious revenues 

projections 

Enron entered a 20-year broadband video streaming deal with 

Blockbuster (the movie rental company)—there was a great deal of 

uncertainty about the technical viability of the project and about 

consumer demand—the present value of projected profits were 

$110 million 

Enron entered a 15-year electricity supply contract with Eli Lily of 

Indianapolis, projecting revenues on the grounds of a deregulated 

Indiana electricity market, although the timing of such deregulation 

and its implications were highly uncertain at the time—the present 

value of projected revenues were $1.3 billion. 
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Second, Enron relied extensively on structured finance transactions that 

involved special purpose entities 

Special purpose entities are shell companies created by a sponsor but 

funded by independent equity investors and lenders 

For instance, Enron used special purpose entities to fund the 

acquisition of gas reserves from producers—in return, the investors 

in these vehicles received the stream of revenues from the sale of 

the reserves. 

Current accounting practice, which focuses on arms-length 

transactions (that is, transactions that bear the characteristics of 

transactions between independent entities), faces challenges when 

dealing with transactions involving special-purpose vehicles 

For financial reporting purposes, a series of rules is used to 

determine whether a special purpose entity is a separate entity 

from the sponsor or if this entity has to be consolidated with the 

sponsor’s business (Konzernrechnungslegung) 

For the entity to be independent, an independent party must 

have a substantive stake at risk in this vehicle, which has been 

interpreted to be 3 percent of the vehicle’s debt and equity (total 

debt and equity amount to total assets) 

Further, this independent party must have a controlling (more 

than 50 percent) (equity) interest in the vehicle. 
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By the end of 2001, Enron has hundreds of special purpose entities, 

some of which were designed primarily to achieve financial reporting 

objectives 

There was an instance where Enron hedged illiquid investments 

through transactions with a special purpose vehicle 

What Enron’s investors did not know was that this special 

purpose vehicle pledged Enron’s own stock and financial 

guarantees in these hedges, meaning that Enron was in fact not 

hedged at all. 

There was another instance, where Enron used a special purpose 

entity (“Chewco,” which as controlled by an Enron executive) to buy 

out a partner’s stake in one of its many joint ventures 

The entity raised $383 million of debt to acquire the joint 

venture—the debt was guaranteed by Enron 

Enron did not consolidate this vehicle (despite its being 

controlled by an Enron executive) and, hence, this debt did not 

show on Enron’s balance sheet. 
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Corporate governance failures at Enron 

First, the stock option grants to executives, which were substantial, created 

adverse incentives 

These stock options grants had short vesting periods (for instance, three 

years) and there was no provision that prevented the executives from 

“flipping” the stock 

Flipping means that the stock that is acquired when stock options are 

exercised, is sold immediately, thus undoing all long-term incentive. 

The executives had a strong incentive to pump of the short-term stock 

performance by raising undue expectations with investors, possibly by 

deliberately misstating earnings. 

Second, the internal audit committee was overwhelmed by the complexity of 

the business model 

Corporate audit committees typically meet just a few times a year, and 

their members typically have only modest background in accounting and 

finance 

As outside directors, the members of audit committees rely heavily on 

information from management and internal and external auditors 

If management is fraudulent and the (external) auditor fails to spot 

the fraud, then the audit committee is likely not to catch it either. 
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The Enron audit committee consisted of highly respected business people 

and academic, among them an accounting professor and former dean of 

Stanford Business School (Dr. Robert Jaedicke) 

As an example for the difficulty an audit committee faces in detecting 

fraud, consider the agenda of the 85-minute audit committee meeting 

on February 12, 2001: 

A report by Arthur Anderson reviewing Enron’s compliance with 

generally accepted accounting principles and internal controls 

A report on the adequacy of reserves and related party transactions 

A report on disclosures related to litigation risks and contingencies 

A report on the 2000 financial statements, which noted new 

disclosures on broadband operations and provided updates on the 

wholesale business and credit risks 

A review of the Audit and Compliance Committee report 

A discussion of a revision in the Audit and Compliance Committee 

Charter 

A report on executive and director use of company aircraft 

A review of the 2001 Internal Control Audit Plan, which included an 

overview of key business trends, an assessment of key business 

risk and a summary of changes in internal control efforts by 

businesses for 2001 compared to the period 1998 to 2000 

A review of company policy for management communication with 

analysts and the impact of Regulation Fair Disclosure. 
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Third, and most importantly, the external auditor (Arthur Anderson) failed 

The United States operations of Arthur Anderson were destroyed entirely 

in the wake of Enron’s downfall 

Arthur Anderson was accused of applying lax accounting standards 

because of a conflict of interest over their consulting business with 

Enron 

In 2000, Arthur Anderson earned $25 in audit fees and $27 in 

consulting fees from their business with Enron. 

It is difficult to determine whether Anderson’s audit problems at Enron 

arose from the financial incentives to retain the company as a 

consulting client, as an audit client, or both 

Either way, such situation is known as capturing—the organization 

that is meant to control a given entity is taking hostage by this entity 

In response to such capturing, the Sarbanes-Oxley Act from 

2002—to be discussed below—stipulates that the auditor has to be 

changed at least every five years. 

After investigations of Enron by the SEC became public, Arthur 

Anderson tried to cover up its audit trail by shredding critical 

documents. 
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The behavior of Arthur Anderson my have its roots in two major regulatory 

changes in the 1970s 

First, in the mid-1970s, the Federal Trade Commission 

(http://www.ftc.gov), concerned about the oligopolistic situation created 

by the existence of only a few large auditing companies, required the 

profession to change its standards such that the audit companies could 

advertise and compete aggressively with each other 

This regulatory change created substantial pressure for audit 

companies to cuts costs and seek alternative revenue sources, 

which they found in consulting. 

Second, legal standards shifted in the mid-1970s such that when 

investors learned about accounting problems at companies in which 

they held securities, the investors no longer had to show that they 

specifically relied on accounting items that proved improperly stated—

instead, the investors just had to assert that they relied on the stock 

price and that this price had been affected by improper accounting 

This change in regulation increased the litigation risk for auditors 

dramatically, thus causing them to apply accounting rules in a very 

mechanistic manner—such mechanistic accounting may have been 

inappropriate for a business model as complex as Enron’s. 
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7.2 The Sarbanes-Oxley Act 

The Public Company Accounting Reform and Investor Protection Act of 2002 is 

known as the Sarbanes-Oxley Act, named its sponsors Paul Sarbanes  

(D–Md.) and Michael D. Oxley (R–Oh.) 

The SOX Act was a response to a series of financial scandals at large 

corporations, such as Enron, Tyco International, and WorldCom 

The SOX Act established the Public Company Accounting Oversight Board 

(PCAOB, http://www.pcaobus.org), increased auditor independence and 

corporate responsibility, and enhanced financial disclosure 

The SEC (Securities and Exchange Commission, http://www.sec.gov) 

oversees the PCAOB, which issues guidelines regarding the 

implementation of SOX Act provisions. 

It has been argued the SOX Act was an overreaction of the legislature to 

corporate scandals that originate in a time—the second half of the 1990s—

when skyrocketing stock prices allowed questionable business practices to go 

unnoticed and, when noticed, unquestioned 

By many, some of the provisions of the SOX Act are perceived as onerous 

and stifling 

The cost to the corporations of implementing the provisions of the SOX 

Act—especially Section 404—are substantial 

The stipulation that financial reports be certified by CEOs and CFOs 

(Chief Financial Officers) may discourage risk-taking and lead to higher 

executive pay (as compensation for the greater risk of being indicted 

for a white collar crime). 

http://en.wikipedia.org/wiki/Democratic_Party_%28United_States%29
http://en.wikipedia.org/wiki/Maryland
http://en.wikipedia.org/wiki/Republican_Party_%28United_States%29
http://en.wikipedia.org/wiki/Ohio
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Major provisions of Sarbanes Oxley (see, for instance, 

http://en.wikipedia.org/wiki/Sarbanes-Oxley_Act or other Internet sources that 

itemize in a similar fashion): 

Certification of financial reports by CEOs and CFOs  

Ban on personal loans to any executive officer and director 

Accelerated reporting of trades by insiders 

Prohibition on insider trades during pension fund blackout periods (that is, 

during times when the participants of the plan are unable to trade) 

Public reporting of CEO and CFO compensation and profits 

Additional disclosure 

Auditor independence, including outright bans on certain types of work 

and pre-certification by the company’s Audit Committee of all other 

non-audit work 

Criminal and civil penalties for securities violations 

U.S. companies are now obliged to have an internal audit function, which 

will need to be certified by external auditors 

Significantly longer jail sentences and larger fines for corporate executives 

who knowingly and willfully misstate financial statements 

Prohibition on audit firms providing extra “value-added” services to their 

clients including actuarial services, legal services, and extra services 

(such as consulting) unrelated to their audit work 

A requirement that publicly traded companies furnish independent annual 

audit reports on the existence and condition (i.e., reliability) of internal 

controls as they relate to financial reporting. 
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Most controversial is Section 404 (Source: http://www.aicpa.org) 

 

… 

(The term “issuer” refers to the corporation as the issuer of financial 

securities) 

Section 404 necessitated major organization changes in many 

corporations with regards to information processing, record keeping, and 

internal control mechanisms, including the creation of an internal audit 

function 
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German corporations had concerns regarding compliance with SOX Act 

Section 301 (Source: http://www.aicpa.org)—this is of important for those 

German corporations that issue (or have issued) financial securities in the 

United States (be it debt or equity) 

 

… 

German corporate law does not provide for audit committees 

German corporate law stipulates that employees are represented on the 

supervisor board and its sub-committees (such as a compensation 

committee or a possible audit committee) 

Employee representatives are not strictly independent, as they are 

“affiliated” with the issuer 

In clarifying the term “independent,” the SEC issued a ruling that grants 

“foreign issuers” exemption if these affiliated members of the audit 

committee have been appointed according to the country’s governing 

law 

In fact, the entire supervisory board of a German corporation may 

qualify as an audit committee as specified by the SOX Act. 
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7.3 The German Corporate Governance Code 

Corporate governance codes establish standards of good practice in an effort of 

self-regulation 

Frequently, it is the stock exchange of a given country that enforces the 

corporate governance code by making it a listing requirement or a 

requirement for inclusion in an index issued by the exchange 

In Germany, the corporate governance code was awarded legal status 

(Source: http://www.corporate-governance-code.de/index-e.html) 
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There are sections of the code that are mere recommendations (as indicated 

by the word “shall”)—companies may deviate from the code but must disclose 

this in the annual report 

Further, there are section in the code that are mere suggestions (as indicated 

by the words “should” or “can”)—here, companies may deviate without 

disclosure 

The German corporate governance codes addresses the roles of 

shareholders and the function of the general shareholder meeting (Section 2), 

cooperation between the management and supervisory boards (Section 3), 

the role of the management board (Section 4), the role of the supervisory 

board (Section 5), and issues of transparency (Section 6) 
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What follows is a short list of important provisions of the code 

Section 2 (http://www.corporate-governance-code.de/index-e.html) 

 

 

Section 3 (http://www.corporate-governance-code.de/index-e.html) 
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Section 4 (http://www.corporate-governance-code.de/index-e.html) 
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Section 5 (http://www.corporate-governance-code.de/index-e.html) 

 

… 
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