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This paper analyzes the optimal contracting consequences of a recent 
phenomenon in the managerial labour market, CEO job hopping. I show that if 
the managerial labour market is thin and firm growth opportunities are weak, 
the optimal contract rewards the CEO for past performance through a bonus. 
Nevertheless, the CEO takes a long horizon in selecting corporate strategies. 
If firm growth opportunities improve, but prospects of job-hopping remain 
limited, the optimal contract includes restricted-equity-like claims, but overall 
compensation does not increase. However, if the managerial labour market 
provides more opportunities for job-hopping, large differences in the structure 
and the level of managerial compensation emerge. If firm growth opportunities 
are weak, it is optimal to offer a bonus contract, even though the CEO selects 
an inefficient short-term strategy. If firm growth opportunities are strong, a 
large amount of long-term equity compensation mitigates short-termist 
incentives. This drives a surge in CEO compensation. I show that, under these 
conditions, the optimal contract may include non-restricted equity even though 
the main problem is managerial retention. Finally, I argue that the model can 
explain both the surge in U.S. CEO compensation and the differences in 
managerial compensation across countries and across firms within a country. 
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I Introduction

Chief executive o¢ cers�(CEOs) compensation is at the center of the academic and policy debate,

which so far has focused on and often criticized the high level of U.S. CEO compensation (Bebchuk

and Fried, 2004). Not only CEO compensation has soared in the last two decades, but also the

structure of executive pay has dramatically changed, as stock options and long-term incentive

payments have become a larger share of compensation over time (Murphy, 1999; Frydman and

Saks, 2005).

These changes have coincided with profound modi�cations of the managerial labor market.

Companies have increasingly started to look outside for replacing their CEOs and, in particular,

hire experienced chief executives of other companies. As a consequence, executives do not consider

to be arrived when they obtain the top job in a company, but are aware that the �rst appointment to

lead a company can be followed by a series of potentially more prestigious ones. Career paths like the

one of Richard C. Notebaert are a good example of the serial CEO phenomenon1: Notebaert led the

regional phone company Ameritech Corporation before its 1999 acquisition by SBC Communication

Inc.; after he held the top job at Tellabs Inc., a telecom-equipment maker; �nally in 2002, he became

CEO of Qwest Communications International Inc.

While these career paths have become increasingly common, the e¤ects of more attractive job

opportunities on managerial incentives have been somewhat neglected. However, it is well-known

that career concerns may lead managers to undertake ine¢ cient strategies (Holmström, 1999). The

structure of CEO compensation may thus represent an attempt to reduce ine¢ ciencies, caused by

more attractive job opportunities.

The objective of this paper is to analyze optimal contracts for serial CEOs. I recognize that a

manager�s strategy choice may be a¤ected by considerations related to her future career. A CEO

may want to acquire marketable skills and quickly become well-known for being good at carrying

out a particular business strategy in order to enhance the chances of receiving outside o¤ers (e.g.,

a CEO is hired for being a cost cutter or for her skills in dealing with analysts and media2). These

objectives may contrast with the �rm�s long-term value maximization, which requires spending time

in �rm-speci�c activities, such as expanding customer and/or supplier base. The CEO thus faces a

1An article on the Wall Street Journal (2005) provides a vivid characterization of this phenomenon.
2Khurana (2002) suggests that these are highly-valued characteristics in CEOs�external appointments.
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trade o¤ between pursuing a strategy that allows to quickly acquire marketable skills but does not

necessarily maximize the �rm�s long-term value (self-enhancing short-term strategy) and pursuing

a strategy that maximizes the �rm�s long-term value but makes less likely to develop marketable

skills (value-enhancing long-term strategy).

I show that managerial labor market and �rm growth opportunities have large e¤ects on the

structure of the optimal contract. If the managerial labor market is thin, the probability of receiving

an outside o¤er is low. Even if the CEO is o¤ered a short-term contract compensating her for past

performance, she has an incentive to undertake the value-enhancing long-term strategy as long

as she expects to share its surplus. Firm shareholders in turn have an incentive to share the

surplus from the long-term strategy with the manager if growth opportunities are weak (i.e., the

probability that the value-enhancing long-term strategy can be pursued is low). In this case, even if

the manager pursues the long-term strategy when it is available, �rm shareholders expect relatively

low cash �ow and do not consider too costly granting a large share of the second-period output to

the manager in the intermediate period. Hence, if the managerial labor market is thin and growth

opportunities are weak, short-term contracts, resembling the traditional bonus contracts, lead to

an e¢ cient strategy selection and are optimal.

If growth opportunities are strong and the CEO is expected to undertake the value-enhancing

long-term strategy with high probability, the �rm�s expected cash �ow is high. In the intermediate

period, after a strategy has been selected, shareholders �nd it too costly to share its surplus and

grant the manager only a small fraction of the �rm�s future cash �ows. Expecting not to be able to

share the surplus, the CEO does not choose the value-enhancing long-term strategy if she is o¤ered

a short-term contract. The long-term contract provides the �rm a way to commit to share the long-

term strategy�s surplus, before the CEO has selected any strategy. The optimal contract makes

compensation conditional on long-term performance and is similar to o¤ering restricted stocks or

stock options. Interestingly, if the managerial labor market is thin, the structure, but not the level

of CEO compensation changes as growth opportunities improve.

When the managerial labor market provides more opportunities for job hopping, large di¤er-

ences in the structure of contracts emerge and the level of compensation may increase dramatically.

If the labor market is deep, the CEO�s expected payo¤ from the self-enhancing short-term strategy

is large because she expects to receive attractive outside o¤ers with high probability if she acquires
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marketable skills. The CEO has an incentive to choose the value-enhancing long-term strategy only

if she is o¤ered a large share of the �rm�s long-term output. Since �rm shareholders are unable to

observe whether growth opportunities are actually available, a long-term contract leaves the man-

ager a rent if it is not possible to pursue the long-term strategy. The long-term contract is therefore

costly. Only if the value-enhancing strategy�s output is expected to be su¢ ciently high (i.e., growth

opportunities are strong), �rm shareholders �nd it optimal to o¤er a long-term contract and the

level of compensation increases. If instead growth opportunities are weak, �rm shareholders �nd it

optimal to o¤er a bonus contract and relatively low compensation. Consequently, in equilibrium,

the manager always selects the self-enhancing short-term strategy.

Interestingly, awarding unrestricted rights to the second-period output, which resemble unre-

stricted stocks and stock options, may be optimal. This is at �rst counter-intuitive because the

main problem faced by the �rm is related to CEO retention in the intermediate period. Common

sense would suggest that unrestricted stocks may merely increase the CEO�s payo¤ from quitting

and can never be optimal. The model shows that this is not necessarily true. The intuition is the

following. The CEO has private information on whether the long-term strategy is available and

whether she has undertaken it. If the manager does not �nd it optimal to sell stocks at a discount

when she has positive private information, unrestricted stocks weaken short-termist incentives. A

mix of restricted and unrestricted stocks may be preferable to only restricted stocks because it

increases the bargaining power of the manager when she has chosen the long-term strategy and

receive an outside o¤er. Di¤erently, from restricted stocks, unrestricted stocks allow for higher

compensation in the state of the world in which there is a stronger need for it. It is optimal to

confer the manager unrestricted stocks (together with restricted stocks), if they allow to increase

the payo¤ of the long-term strategy in comparison to the short-term strategy.

Besides explaining the increase and the change in the structure of CEO compensation, the

model proposes an explanation for cross-country di¤erences in executive compensation. I suggest

that liquid managerial labor markets may provoke problems of short-termism similar to the ones

caused by liquid equity markets (Porter, 1992). The changes in managerial compensation observed

during the nineties in the U.S. may be viewed as an optimal response to short-termism problems.

This is consistent with the fact that managerial compensation in Japan and Continental Europe,

which have less liquid managerial labor markets, did not change to the same extent. The model
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can also explain (1) why �rms in economies a¤ected by short-termism may appear in a state of

malaise in comparison to �rms in other countries when growth opportunities are weak and the

long-term contracts are too expensive to implement (2) why these �rms�prospects dramatically

improve in comparison to �rms in countries where short-termism is less accentuated when growth

opportunities pick up and it becomes optimal to give managers incentives to undertake long-term

strategies.

The main contribution of this paper is to propose an explanation for why the observed changes

in U.S. executive compensation may be consistent with maximization of shareholder value, as

suggested by Kaplan and Holmström (2003). The paper studies how the managerial labor market

a¤ects CEO incentives and how this in turn a¤ects the structure of executive compensation. While

the most of the literature on CEO compensation has focused on partial equilibrium analysis, a few

other papers have proposed that CEO compensation is better understood in the context of labor

market equilibrium. Murphy and Zabojnik (2004 and 2007) and Frydman (2005) suggest that the

more frequent occurrence of CEOs�external hires and the increase in pay for top level executives

re�ect an increase in the importance of general managerial skills.3 Gabaix and Landier (2007)

develop an equilibrium model in which increases in average �rm size improve CEOs�outside options

and, consequently, a¤ect the level of compensation. Using a framework similar to Gabaix and

Landier (2007), Baranchuk, MacDonald and Yang (2006) and Edmans, Gabaix and Landier (2007)

evaluate how di¤erences in �rm size can account for di¤erences in pay-performance sensitivity.

Himmelberg and Hubbard (2000), Oyer (2004) and Rajgopal, Shevlin and Zamora (2006) explain

the lack of relative performance evaluation in managerial contracts with the fact that companies

wish to o¤er their executives higher compensation when their outside options are more attractive.

Like me, these papers explore the e¤ect of outside options on CEO compensation. However, they do

not analyze how the changes in the labor market a¤ect CEOs�incentives and therefore have limited

implications on the structure of executive compensation. Additionally, by considering managerial

incentives, I am able to obtain di¤erences in managerial contracts without assuming unobservable

di¤erences in talent as Gabaix and Landier (2007) do.

This paper is also related to the literature on career concerns, initiated by Holmström (1999).

Like Narayanan (1985) and Stein (1988 and 1989), I study a model in which the incentives given

3 In a related paper, Hayes and Schaefer (2007) argue that �rms increase pay in order to signal to market partici-
pants that they have above average-CEOs.
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by the labor market induce the manager to choose a short-term strategy, even if a long-term

strategy with higher expected return is available. Di¤erently from most of the papers in this

strand of literature, I derive the optimal contract and the conditions under which the e¢ cient

strategy is undertaken. Holmström and Ricart-i-Costa (1986) and Narayanan (1996) are two notable

exceptions and study how the form of compensation can improve managerial incentives. While

their models also imply that the managerial horizon problem can be mitigated with long-term

compensation, they study the optimal contract in a context that it is not directly applicable to

the current debate on CEO compensation. In particular, they cannot explain the great variety of

managerial contracts, the surge in executive compensation and how the structure of compensation

depends on growth opportunities and the managerial labor market.

The remainder of the paper is organized as follows. Section II describes the model. Section III

and Section IV derive short and long-term optimal contracts, respectively. Section V discusses the

main hypotheses and some extensions. Section VI presents empirical evidence consistent with the

model implications. Section VII concludes. All proofs of formal results are in the Appendix.

II The model

A Timing

The timing of events is as follows:

First Period

� At t = 0, �rm shareholders (henceforth, the �rm) hire a manager and o¤er a contract, which

can be either long-term or short-term;

� After accepting the contract, the manager observes whether a value-enhancing long-term

strategy is available and chooses the strategy�s horizon;

� The manager decides whether to exert e¤ort in the �rst period;

� At t = 1, the output is realized. The manager receives her �rst-period compensation.

Second Period

� The manager may acquire skills and receive an outside o¤er;
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� If the contract signed at t = 0 is short-term, the manager is o¤ered a new short-term contract.

If the contract o¤ered at t = 0 is long-term, depending on her outside options, the manager

may propose to renegotiate. The manager has the possibility to sell unrestricted rights to the

second period output if she owns any. If the manager has received an outside o¤er, she also

decides whether to switch �rm;

� The manager decides whether to exert e¤ort in the second period;

� At t = 2, the output is realized and the manager receives her second period compensation.

B Managers and outside o¤ers

The manager maximizes her expected utility. She is risk-neutral and discounts her future income

at rate 1
1+� where � > 0. The manager expected utility at t = 0 is:

(1) E0(U0) = E0(w
c
1 � e) +

E0(w
c
2 � e)
1 + �

;

where wct is the compensation received in period t, under contract c. Contracts can be either

long-term (l) or short-term (s). At t = 0, the manager selects the �rm�s strategy. Additionally,

at the beginning of each period, the manager chooses whether to exert e¤ort: e 2 f0; 1g. E¤ort

involves a non-monetary cost: . If Et�1(wct � ) < 0, the manager chooses to exert no e¤ort at

t� 1. If t� 1 = 0, the manager continues to pursue the selected strategy; if t� 1 = 1, the manager

also leaves the �rm.

The manager�s income pro�le depends on the strategy�s choice and on whether she receives

an outside o¤er. An outside o¤er consists of a wage: W . While the manager implements the

selected strategy, she can acquire marketable skills that make possible to receive an outside o¤er.

As described below, the probability of acquiring marketable skills depends on the selected strategy.

Conditionally on having acquired marketable skills, the manager receives an outside o¤er with

probability �. The parameter � captures the depth of the CEO labor market.
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C Strategies and �rm value

Firm shareholders are risk neutral and have zero discount rate. Hence, the value of the �rm at

t = 0 is equal to the sum of �rst and second period expected cash �ows net of the managerial

compensation. The value of the �rm depends on managerial e¤ort and on the strategy (h) chosen

by the manager. The strategy may be either long-term (l) or short-term (s): h 2 fl; sg. A long-

term strategy is implementable only with probability � strictly less than 1. The parameter �

captures �rm growth opportunities. Only the manager observes whether a long-term strategy is

implementable.4

In the �rst period, the manager can produce output x1 = X with probability p, if she exerts

e¤ort at t = 0, whatever the strategy horizon is. At date 2, a manager who exerts e¤ort and has

chosen strategy h can produce high output, x2 = X with probability ph2 = h, if she remains with

the current employer. The output is equal to zero otherwise. I assume that l > s and that l � 1.

Hence, the long-term strategy is value-enhancing because it is more pro�table than the short-term

strategy in the long run.

No output is produced at t, if the manager exerts no e¤ort, independently from the strategy

choice. The expected cash �ows are always su¢ cient to cover the manager�s e¤ort cost: sX� � 0

and pX �  � 0:

The outside o¤er is always more attractive than continuing the short-term strategy at the

current employer: sX �W , but implementing the long-term strategy at the current employer can

be more remunerative than the outside o¤er: lX �  > W � :5

The value-enhancing long-term strategy has a drawback from the point of view of the manager

who is less likely to acquire marketable skills than with the short-term strategy. By pursuing

the short-term strategy, the manager develops marketable skills with probability 1 and expects

to receive an outside o¤er with probability �. If the manager selects the long-term strategy, the

probability of acquiring marketable skills is only 0 � � � 1 and the ex ante probability of receiving

an outside o¤er is: ��. This implies that the short-term strategy is self-enhancing.

For simplicity sake, I assume that marketable skills are not related to (past and future) pro-

ductivity at the current employer.

4Noe and Rebello (2007) develop a dynamic theory of passive boards in a situation in which, similarly to this
paper, managerial strategies are not contractible.

5This assumption is not essential for the results to hold.
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D Contracts

Since the horizon of implementable strategies and the strategy that the manager is pursuing are

not observable, managerial remuneration can only be made contingent on output and on the arrival

of an outside o¤er.

The horizon of the contract may be either long-term (l) or short-term (s). A long-term contract

between the manager and the �rm is signed at t = 0 and speci�es compensation at t = 1 and t = 2.

A short-term contract can be signed at t = 0 (t = 1), and speci�es compensation at the end of the

�rst (second) period.

The �rm can commit to a long-term contract, but the manager cannot. By o¤ering the manager

stocks or stock options at t = 0, the �rm can credibly make compensation dependent on long-run

performance as the manager would not agree to renegotiate if this lowers her utility. Like in the

existing literature on career concerns, however, the manager cannot commit to remain with the

�rm if she gets a better outside o¤er. This assumption is equivalent to say that human capital is

inalienable6 and is critical because it contributes to make the horizon of the project non-contractible.

At the end of the �rst period, when the �rst period output is realized, the manager proposes to

renegotiate the contract if she receives a better outside o¤er. In this case, she does not necessarily

leave the �rm where she is employed, but can obtain a remuneration that matches her outside o¤er

in expected value if this is optimal for the �rm.

For simplicity, I focus on compensation contracts that yield a fraction of the output to the

manager if the project succeeds: wct = �
c
txt, where c is the horizon of the contract, and t the date

at which compensation actually accrues to the manager. Since the manager is risk neutral, �xed

payments can be set to zero.

Finally, I assume that there are more potentially �rst-time managers than �rms. Hence, the

optimal contract maximizes �rm shareholders�payo¤ subject to the manager�s incentive and par-

ticipation constraints.

6This assumption requiring that the manager cannot commit to slavery is a realistic representation of the labor
market, similar to Hart and Moore (1994).
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III Short-term contracts

A short-term contract is signed at date t = 0 (t = 1), and establishes the fraction of the output

that the manager receives at the end of the period (t = 1 (t = 2)). Compensation consists of a

bonus contingent on past performance, but does not depend on future output or expectations of

future output. In other words, the manager is not awarded stocks in the �rm.

Even so, the manager internalizes that the selected strategy a¤ects her second period remu-

neration because it in�uences the probability of receiving an outside o¤er and, for given share of

the output o¤ered by the �rm, the expected payo¤ at the current employer. Therefore, I solve the

model backward.

In the second period, the manager may or may not receive an outside o¤er. The �rm o¤ers the

second period compensation to the manager after observing whether she has received an outside

o¤er. Consider the state of the world in which the manager has no outside o¤er and assume

that at t = 0 the manager undertakes the long-term strategy when available. At t = 1, the �rm

chooses between o¤ering a share of the output that implies retaining the manager only when she

is implementing the long-term strategy and retaining the manager also when she is implementing

the short-term strategy.

The participation constraint of the manager that is implementing the short-term strategy is

satis�ed at t = 1 if �s2 > 
sX . If this constraint is satis�ed and the manager is implementing the

short-term strategy, she remains with the �rm and exerts e¤ort. For �s2 > 
sX , the participation

constraint is not binding if the manager is pursuing the long-term strategy. Hence, if the �rm aims

to retain the manager in all states of the world, it o¤ers �s2 =

sX in order to maximize its payo¤.

In fact, any larger value would decrease the shareholders� payo¤ without a¤ecting managerial

incentives. The �rm�s expected payo¤ is: (1� �)
�
1� 

sX

�
sX + �

�
1� 

sX

�
lX.

If the �rm aims to retain the manager only if she is implementing the long-term strategy, it

o¤ers �s2 =

lX .

7 The manager quits if she is pursuing the short-term strategy and no output is

produced in the second period. The expected payo¤ of the �rm is: �
�
1� 

lX

�
lX. Hence, in the

state of the world in which the manager has no outside o¤er, the �rm �nds it optimal to o¤er

�s2 =

sX if:

7Any larger value would decrease the shareholders�payo¤ without a¤ecting managerial incentives.
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(1� �)
�
1� 

sX

�
sX + �

�
1� 

sX

�
lX > �

�
1� 

lX

�
lX;

which implies:

(2) �

�
(sX � )

�
1� lX

sX

�
+ lX � 

�
6 sX � :

Condition (2) is likely to be satis�ed if growth opportunities, �, are su¢ ciently low or if the

expected productivity of the long-term strategy is not much higher than the productivity of the

short-term strategy.

In the state of the world in which the manager receives an outside o¤er, under my assumptions

on project payo¤s, the �rm can retain the manager at t = 1 only if she is pursuing the long-term

strategy by o¤ering �s2 =
W
lX : Hence, if the manager has an outside o¤er, the �rm o¤ers �s2 =

W
lX .

In equilibrium, the manager quits unless she is pursuing the long-term strategy.

Now, consider the manager�s optimal response at t = 0. The manager would never �nd it

optimal to pursue the long-term strategy if the �rm is expected to o¤er �s2 =

lX in the state of the

world in which she receives no outside o¤er. In this case, the manager does not obtain any bene�t

from pursuing the long-term strategy, which decreases the probability of receiving an outside o¤er

and therefore her lifetime income.

The manager may have an incentive to choose the long-term strategy only if condition (2) is

satis�ed and the �rm is expected to o¤er �s2 =

sX at t = 1 when the manager has no outside o¤er.

In this case, at t = 0 the manager actually �nds it optimal to pursue the long-term strategy when

available if:

(3) (1� ��)
� 
sX
lX � 

�
+ ��max

n
W � ; 

sX
lX � 

o
> � (W � ) :

The previous condition compares the expected payo¤ from pursuing the short-term and the

long-term strategies, under the assumption that the latter is available. In particular, the left-hand
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side is the expected payo¤ from pursuing the long-term strategy. It takes into account that the

manager receives an outside o¤er with probability ��. The right hand side represents the expected

payo¤ from pursuing the short-term strategy. With probability �, the manager receives an outside

o¤er and quits; otherwise, her expected payo¤ is zero as the compensation o¤ered by the �rm is

equal to the e¤ort cost in expectation. Condition (3) is satis�ed if W �  < 
sX lX �  or if � is

su¢ ciently low.

Proposition 1 If growth opportunities are relatively low (� low or lX
sX small), and the managerial

labor market is relatively thin (� low) or outside options not very attractive (W low), the manager

pursues the value-enhancing long-term strategy with a short-term contract.

Proposition 1 summarizes the conditions under which short-term contracts lead to the imple-

mentation of the value-enhancing long-term strategy. Condition (2) requires that the long-term

strategy is expected to be available only with low probability. Under this condition, the �rm has

an incentive to share the surplus with the manager because the expected cost of losing the man-

ager is larger than the expected gain from appropriating a larger share of the long-term strategy�s

surplus. If condition (2) is not satis�ed, in equilibrium, the manager does not expect to be compen-

sated for undertaking the long-term strategy and may select the self-enhancing short-term strategy

in order to increase her chances of getting an outside o¤er.

When condition (2) is satis�ed, the manager has an incentive to undertake the long-term strat-

egy only if outside job opportunities are expected to be limited. Condition (3) is always satis�ed if

the wage o¤ered by a potential new employer is su¢ ciently low
�
W �  < 

sX lX � 
�
. More in gen-

eral, the condition poses a lower bound on the probability of an outside o¤er, �. This implies that

if the managerial labor market is deep, a manager rewarded with a short-term contract chooses to

forgo growth opportunities in order to enhance the probability of receiving outside o¤ers. Incentives

to do so are stronger if outside options are attractive in comparison to the current employment.

Short-term contracts are thus less likely to lead to value-enhancing strategy choices in small �rms

because outside o¤ers from larger companies �which are well-known to pay higher salaries� are

often more generous.

Whether short-term contracts consisting of a bonus based on past performance succeed in

implementing the value-enhancing long-term strategy may also depend on the industry and the
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business cycles. Availability and relative pro�tability of the long-term strategy may be interpreted

as growth opportunities. A short-term contract may induce the choice of value-enhancing strategies

in periods (or industries) when (in which) growth opportunities are perceived to be low.

An important assumption for obtaining the result in Proposition 1 is that the �rm cannot

continue the project with a new manager. This guarantees that, under certain conditions, in the

interim period, the �rm �nds it optimal to share the expected surplus from growth opportunities

with the manager. While this is an extreme assumption, the result can be generalized if there are

costs of managerial turnover, which a¤ect the �rm�s payo¤ (but not the manager�s).

Proposition 1 gives conditions under which the manager pursues the value-enhancing strategy

with a short-term contract. If conditions (2) and (3) are not satis�ed, as described in the following

corollary, a short-term contract will lead the manager not to always select the long-term strategy.

Corollary 1 If conditions (2) and (3) are not satis�ed, the manager selects the value-enhancing

long�term strategy when available with probability strictly less than 1. The probability that the

manager selects the long-term strategy is weakly decreasing in �, �, W and lX
sX .

Corollary (1) implies that a short-term contract leads to relatively more ine¢ cient investment

choices as growth opportunities improve and when managers are more likely to obtain rich outside

o¤ers. In the next section, I explore which types of contracts are optimal when conditions (2) and

(3) are not satis�ed.

IV Long-term contracts

The previous section shows that short-term contracts may not provide the manager su¢ ciently

strong incentives to select e¢ cient strategies. This section characterizes the long-term contract and

studies under what conditions it may be optimal in order to mitigate the short-termism problem

highlighted in the previous section.

I �rst assume that the manager can only be awarded rights to the second period output that

cannot be transferred in the intermediate period (restricted stocks). I then generalize the model

to study whether conferring rights to second period output that can be sold in the intermediate

period (unrestricted stocks) can ever be optimal.
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A Restricted stocks

I derive the optimal contract under the assumption that in the second period the �rm �nds it

optimal to retain the manager if she is pursuing the short-term strategy. In the Appendix, I show

under what conditions this is true and generalize the results to cases in which it is not optimal to

retain the manager in the second period if she is pursuing the short-term strategy.

A long-term contract maximizes the �rm�s expected cash �ows net of managerial compensation:

max
�l1;�

l
2

�
1� �l1

�
pX + �

��
1� �l2

�
lX �max

n
W � �l2lX; 0

o
��
�
+ (1� �) (1� �)

�
1� �l2

�
sX;

subject to the following participation constraints:

(4) �l1pX �  � 0

(5) �l2sX �  � 0;

which implies

(6) �l2lX �  � 0;

the interim participation constraint:

(7) �l2lX +max
n
W � �l2lX; 0

o
�W � 0;

and the incentive-compatibility constraint to be satis�ed at t = 0:

(8) �l2lX + ��max
n
W � �l2lX; 0

o
� �W + (1� �)�l2sX:

13



Note that in the short-term contract described in Section II, the three participation constraints

(4), (5) and (7) are always binding. In the long-term contract, however, also constraint (8) needs to

be satis�ed. Constraint (8) requires that at t = 0 the manager�s expected payo¤ from pursuing the

long-term strategy (left-hand side) is larger than the expected payo¤ from the short-term strategy

(right-hand side). The left-hand side of (8) recognizes that with probability �� the manager receives

an outside o¤er when she is pursuing the long-term strategy. If W � �l2lX > 0, this leads the

manager to renegotiate and obtain a payment W � �l2lX from the �rm. Since the �rst period

expected output and therefore the �rst period compensation are equal under the two strategies,

only the second period payo¤s are compared in (8). Constraint (8) implies that in a long-term

contract, it may be optimal to increase managerial compensation and leave the manager a rent

when the long-term strategy is not available.

The following lemma proves that the manager proposes to renegotiate the optimal long-term

contract in some states of the world.

Lemma 1 An optimal long-term contract is renegotiated in some states of the world.

It follows from Lemma 1 that we can rewrite constraint (8) as follows:

(9) ��W + (1� ��)�l2lX � �W + (1� �)�l2sX:

Lemma 2 The incentive-compatibility constraint is not binding if the manager �nds it optimal to

pursue the long-term strategy with a short-term contract when the �rm o¤ers �s2 =

sX in the second

period. This is the case if � and W are relatively low.

If the incentive-compatibility constraint is not binding, the long-term contract can be regarded

as a commitment devise for the �rm, but does not a¤ect the level of managerial compensation.

When � is large, without a long-term contract, the �rm would have an incentive to retain the

manager in the second period only if she is pursuing the long-term strategy. Hence, the manager

would not be able to share the surplus of the long-term strategy and would have no incentives to

select it at t = 0. The �rm�s commitment to share the surplus gives the manager incentives to

choose the value-enhancing long-term strategy. At t = 0, it is optimal for the �rm to commit to

grant a share of the second-period cash �ow because this increases output.
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The incentive-compatibility constraint is binding if managers are likely to receive outside o¤ers

(� high) or if outside o¤ers are attractive (W high).

Proposition 2 If the incentive-compatibility constraint is binding, managerial compensation is

increasing in the probability of receiving an outside o¤er, �, and the attractiveness of outside o¤ers,

W .

Managerial compensation is higher with a long-term contract than with a short-term contract if

the probability of outside o¤ers is su¢ ciently high or if outside o¤ers are expected to be relatively

rich.

Proposition 3 gives conditions under which a long-term contract is preferred to a short-term

contract.

Proposition 3 The �rm always �nds it optimal to o¤er a long-term contract if the incentive-

compatibility constraint is not binding. If the incentive-compatibility constraint is binding, the

long-term contract maximizes �rm value if growth opportunities are relatively strong (� large).

When the incentive-compatibility constraint is binding the long-term contract is costly for the

�rm because the manager enjoys a rent if it is not possible to pursue a long-term strategy. The

expected cost of this ine¢ ciency is higher, the weaker the �rm�s growth opportunities (�) are. If

growth opportunities are expected to be low, the cost of giving the manager incentives to pursue

the long-term strategy, if available, is too high in comparison to the expected bene�ts. Hence,

short-term contracts are optimal and in equilibrium growth opportunities are not pursued. As

growth opportunities improve, the expected bene�t from a long-term contract consisting of a larger

second-period expected output prevails on the expected cost of the rent that the manager enjoys.

For intermediate levels of growth opportunities, it is optimal to o¤er the manager a second-

period compensation package that makes her stay at the current �rm if she is pursuing the short-

term strategy but receives no outside o¤er. As I show in the proof of Proposition 3, when growth

opportunities increase even more, it becomes less costly for the �rm to satisfy the manager�s incen-

tive compatibility constraint without retaining her in the second period if she pursues the short-term

strategy. This eliminates the managerial rent with a low expected cost as the probability that the

long-term strategy cannot be pursued and no output is produced in the second period is low. Thus,
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managerial turnover in the intermediate period is particularly high if expectations about growth

opportunities are revised downward between t = 0 and t = 1 because of an external shock.

The following Proposition shows that the cost of using long-term contracts is increasing in the

liquidity of the managerial labor market.

Proposition 4 Assume that � ! 0: As � and W increase, long-term contracts are used only

in industries with stronger growth opportunities and di¤erences in compensation for managers

compensated with long- and short-term contracts become larger.

Proposition 4 has several implications on the use and the characteristics of managerial contracts.

First, when the managerial labor market becomes deeper, �rms with relatively weak growth oppor-

tunities are less likely to use long-term contracts because the cost of doing so increases. Second, at

t = 0, if � and/or W are larger, �rms with stronger growth opportunities o¤er higher compensation

and a larger share of the output to the manager. This is desirable for the maximization of �rm

value (net of managerial compensation) because the expected increase in output that it allows is

even larger than the increase in managerial compensation. Third, the deeper the managerial labor

market is, the larger the fraction of remuneration that depends on the second period performance

is.

Finally, if CEOs have more attractive outside options, there is a larger variation in managerial

contracts and in the level of compensation across �rms. On the one hand, the managers of �rms with

low growth opportunities receive moderate compensation packages and their remuneration depends

uniquely on past performance. On the other hand, at �rms with strong growth opportunities,

there is a surge in the level of managerial compensation and a larger proportion of it depends on

long-term performance.

The model thus suggests an explanation complementary to the one proposed by Gabaix and

Landier (2007) for the rising di¤erences in the level of managerial compensation. Gabaix and

Landier show that small di¤erences in managerial ability can account for di¤erences in managerial

compensation if the more able managers are employed in larger �rms. In my model, di¤erences in

managerial compensation arise even if managers are identical ex ante because di¤erent �rms �nd it

optimal to o¤er di¤erent contracts. Di¤erently from Gabaix and Landier, my model also predicts

that more generous compensation packages are associated to higher long-term compensation.
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B Restricted and unrestricted stocks

So far, I have assumed that the manager is awarded a share of the second period output that cannot

be traded at t = 1. In this respect, it is as if the manager is awarded restricted stocks or options.

It is interesting to analyze whether and to what extent it may be optimal to award the manager

a right to enjoy a share of the second period cash �ow that can be sold in the intermediate period.

To put it di¤erently, I want to ask whether it is optimal to award shares or options that the manager

can transfer at t = 1.

I indicate with �tl2 the right to enjoy the corresponding share of second-period cash-�ows that

can be transferred at time t. Hence, �1l2 > 0 implies that the manager is awarded unrestricted

stocks; �2l2 must be interpreted like the restricted stocks in the previous subsection (the share of

the output that can be transferred only after it is realized).

Unrestricted rights to second-period output a¤ect the managerial incentive-compatibility con-

straint only if the manager �nds it optimal not to transfer them in at least some states of the world.

Otherwise, they are similar to a cash transfer, which is not subordinated to performance, and can

never be optimal.

If the manager sells the rights to the second period output in the intermediate period, she

receives a price that is equivalent to the market expectations of the �rm�s future output. I assume

that market participants cannot observe whether the manager has acquired marketable skills or

whether she has an outside o¤er and have rational expectations on the manager�s equilibrium

strategy.

The manager faces a trade o¤ when she decides whether to sell in the intermediate period. On

the one hand, she has an incentive to sell because she is impatient (� > 0). On the other hand,

only the manager can observe whether she is pursuing the long-term strategy. Thus, she may have

to sell at a discount if she is pursuing the long-term strategy.

In a long-term contract �1l2 > 0 may be optimal only if the manager does not have an incentive

to transfer the rights to the second period output when she has favorable inside information because

she knows that she is pursuing the long-term strategy. The following lemma states this condition

formally.

Lemma 3 A necessary condition for the optimality of �1l2 > 0 is that
lX
1+� > (1� �) sX.
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If the condition in Lemma 3 is satis�ed, there is an equilibrium in which a sale of the rights

to the second-period output signals to market participants that the manager is not pursuing the

long-term strategy.8 This information is thus incorporated in the price that the manager obtains

for selling her rights to the second-period output.

Under my assumptions, at t = 1, the �rm has positive value only if the manager continues to be

employed with positive probability. If the manager leaves the �rm with probability one, any rights

to the second period output are worthless at t = 1. Thus, in equilibrium, unrestricted rights would

give the manager exactly the same payo¤ of restricted rights to the second period output and the

contract would be identical to the one that I describe in Subsection IV.A.

Unrestricted rights to the second-period output a¤ect the optimal contract in a non-trivial way

if they are sold at a positive price in some states of the world.

Lemma 4 Unrestricted rights to the second-period output must have positive value if they are sold

in the intermediate period. This implies �2l2 � 
sX in the optimal contract.

Lemma 4 implies that unrestricted stocks should always be granted with some restricted stocks.

Furthermore, unrestricted stocks can be optimal only if the manager�incentive-compatibility con-

straint is binding. Therefore, we should observe grants of unrestricted stocks (or options) in �rms

with particularly high compensation, which also grant restricted stocks (or options).

Proposition 5 If the condition in Lemma 3 is satis�ed, in the long-term contract the manager is

granted unrestricted rights to second-period output if (1 + �) (1� ��) < 1 and � is relatively small.

Proposition 5 shows that there are situations in which it may be optimal to let the manager

unwind equity incentives. This is the case because unrestricted rights to second period output

increase the CEO�s bargaining power when she receives an outside o¤er and has undertaken the

long-term strategy. They thus allow to increase managerial compensation in the state of the world

in which there is more need for it. In turn, this permits to decrease the CEO�s rent from pursuing

the short-term strategy.

Hence, unrestricted stocks or options are not necessarily evidence that compensation re�ects

managerial power. The model gives an explanation alternative to Bolton, Scheinkman and Xiong
8All results in this section are qualitatively invariant but the condition in Lemma 3 would be more restrictive if

the manager is able to sell unrestricted rights to second period output unanonymously and thus obtains a price equal
to the unconditional expectation of second period cash �ows.
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(2006) of the reasons why it may be optimal to let the manager cash out at least some of vested

stocks or options. In Bolton, Scheinkman and Xiong (2006), some shareholders pro�t from the

temporary overvaluation of stocks because there are other market participants with over-optimistic

expectations on the prospect of the company. Hence, they give the manager an incentive to build

"castles in the air", leading to a higher stock price in the short-term. I show that shareholders may

�nd it optimal to award unrestricted stocks also when they want to give the manager incentives to

undertake value-enhancing corporate strategies.

Even though unrestricted stocks may be part of an optimal contract when investors have rational

expectations on �rms�future valuation, they make the provision of managerial incentives subject

to the rationality of market participants. If market participants have too optimistic expectations

on �rm future performance, the condition in Lemma 3 may not hold. Hence, a contract that is

optimal under the assumption of rational expectations may fail to eliminate managers�short-termist

incentives when stocks are temporarily overvalued.

V Extensions and Robustness

For tractability, I have imposed several simplifying assumptions that are not crucial for my �ndings.

I now discuss the general implications if some of these assumptions are relaxed.

First, in the model, the �rst-period output is not a¤ected by the managerial strategy choice. It

may appear more realistic to assume that the expected cash �ow is higher if the manager is pursuing

a short-term strategy because there is less long-term investment. Moreover, the manager�s outside

o¤ers could depend on the realization of the �rst period output if this were a signal of managerial

ability. My assumptions appear more appropriate if one considers that CEOs are often able to fake

good results in the short-term (Kedia and Philippon, 2007). Therefore, short-term performance is at

the best a very noisy signal of managerial ability. Even if the above-mentioned complications were

incorporated in the model, the calculations would become more cumbersome but the manager�s

short-termist incentives would be reinforced. Consequently, the manager should be o¤ered even

more long-term compensation to pursue the long-term strategy. Overall, all qualitative results

would be invariant.

Second, the model implies that participation constraints, requiring that the �rm�s expected
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payment to the manager covers the e¤ort cost in both periods, are binding if the manager has

no short-termist incentives (i.e., if the incentive-compatibility constraint is not binding). It may

appear unrealistic that CEOs�high recompenses are not su¢ cient to cover e¤ort costs. However,

the participation constraints can have di¤erent interpretations. Instead of the e¤ort cost, a CEO�s

decision whether to participate may depend on her outside options (such as starting her own

business, consulting or sitting in a large number of boards), which are less attractive when she has

not acquired marketable skills.

The model implications are similarly una¤ected if the long-term strategy�s success hinges upon

managerial e¤ort at t = 0 (besides depending on the appropriate strategy selection). In this case,

the recompense for managerial e¤ort at t = 0 can be postponed. Hence, participations constraints

(4), (5) and (6) become:

�l1pX �  + �
l
2sX � 
1 + �

� 0

and

�l1pX �  + �
l
2lX � 
1 + �

� 0:

In the optimal long-term contract, the level of managerial compensation decreases and the

manager enjoys a lower rent in the state of the world in which it is not possible to pursue a value-

enhancing long-term strategy. Nevertheless, as long as �l1 � 0, all the results continue to hold

because there is a limit to the possibility of transferring compensation from the �rst to the second

period.

Finally, all results would be invariant and unrestricted rights to the second period output would

be optimal for a larger set of parameters if the manager were assumed to be patient (� = 0).
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VI Empirical implications

Implication 1. In countries with deeper CEO labor market, executive compensation is higher and

consists mostly of long-term incentives.

Contract features vary enormously both across countries and across �rms within the same

country. Murphy (1999) shows that U.S. CEOs not only are paid more than CEOs elsewhere, but

also that they are paid di¤erently. A large part of their compensation is in the form of long-term

incentives (i.e., non-vested stock options with vesting periods longer than three years, out-of-the-

money stock options, restricted stocks, and other long-term incentive plans), which comprise only

a small part of compensation in other countries. Even if stock options and other forms of long-term

compensation are rapidly being adopted outside the U.S., Towers Perrin�s 2002 report suggests that

di¤erences are persistent: CEO compensation in the U.S. is still four times larger than in Europe,

and the value of long-term incentives U.S. CEOs receive is almost tenfold the long-term incentives

of their European colleagues.9 International di¤erences in CEO compensation remain large after

controlling for taxes, price level, �rm size and sector (Abowd and Bognanno, 1995; Abowd and

Kaplan, 1999; Conyon and Murphy, 2000).

My model suggests that these di¤erences depend on the managerial labor market. In the United

States, company founders generally hire professional managers early on. In countries other than the

U.S., the legal system induces controlling shareholders to entrust the �rm management to family

members (Burkart, Panunzi and Shleifer, 2003; Bhattacharya and Ravikumar, 2004). In Western

Europe, after the founder retires, his children often run the �rm themselves and only sometimes

they hire a manager even though they retain control. Also in emerging markets the manager tend

to belong to the controlling family. Occasionally, managers even marry into the family as happened

at Bombardier in Canada, Matshushita in Japan and Worldwide Shipping in Hong Kong. As a

consequence, the market for professional managers remains thin.

Consistently with the empirical evidence, my theory predicts that in these situations, depending

on growth opportunities, performance-based compensation consists of a bonus or of a small a

amount of long-term incentives. It is also consistent with the implications of the model that,

within Europe, long-term compensation and CEO pay levels are highest in the U.K., the country

9Abowd and Bognanno (1995) notice the same patterns using surveys of other major human resource consulting
�rms, but are unable to suggest an explanation why U.S. CEOs receive such large long-term compensation plans.
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in which family �rms are less dominant (Conyon and Schwalbach, 1999).

The model is corroborated not only by the cross-country empirical evidence, but also by the

fact that participation in corporate management by a founding family signi�cantly reduces the

likelihood of establishing most types of equity awarding plans in the U.S. (Kole, 1997). This may

clearly depend on the fact that high levels of stock ownership in family �rms increase incentives to

monitor and thus decrease the need to rely on equity compensation. However, it is also indicative

of the fact that there is less formal or explicit contracting in these �rms. This is consistent with the

prediction that family members, having no incentive to job hopping, create less complex contracting

problems.

Implication 2. As the managerial labor market becomes deeper, managers receive a larger

share of �rm output and more long-term compensation.

Bebchuk and Grinstein (2005) show that in the U.S., on average, CEO compensation has in-

creased from 5 percent of the earnings in the early nineties to 12.8 percent in the period 2000-2002.

Stock option and long-term incentives have also become a larger share of compensation during

this period. The timing of the changes in compensation coincides with the increased occupational

mobility of executives, which as argued by Frydman (2005), Frydman and Saks (2005) and Mur-

phy and Zabojnik (2004 and 2007) may have been brought about by an increased importance of

executives�general managerial skills in comparison to �rm-speci�c knowledge.

My model suggests that these changes in the labor market may not only have improved ex-

ecutives� outside options, as proposed by Murphy and Zabojnik (2004 and 2007) and Frydman

(2005)10, but they may also have created perverse incentives in selecting corporate strategies. The

increase and most importantly the change in structure of executive compensation may have been

the optimal response to this problem.

Implication 3. Firms with higher growth opportunities are more likely to provide long-term

compensation and less likely to o¤er unrestricted stocks or options.

There is plenty of empirical evidence consistent with this implication of the model. Bryan,

Hwang and Lilien (2000) �nd that �rms with high research and development expenditures are

more likely to grant stock options. Similarly, Murphy (2003) �nds that, during the high-tech

boom, new economy �rms were more likely to use stock-based compensation than old economy

10The explanation proposed by Murphy and Zabojnik (2004 and 2007) and Frydman (2005) is silent on the structure
of executive compensation.
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�rms. The empirical implications of the model are also consistent with the �ndings of Kole (1997).

Managers in research-intensive �rms receive equity-based awards that are more restrictive (e.g.,

stocks have longer time to full vesting) than in less innovative �rms. Put di¤erently, long-term

incentives are stronger in sectors with high growth opportunities, such as the high-tech sector and

research intensive sectors, than in more traditional sectors, such as utilities.

Finally, Smith and Watts (1992) �nd that in the U.S. not only managers of �rms with growth

options receive more stock options, but also that the absolute value of their compensation package

is larger. This is again consistent with the implications of the model under the assumption that

the incentive-compatibility constraint is binding.

Implication 4. The use of long-term compensation is expected to decrease during recessions.

The model implies that during recessions, when growth opportunities weaken, the long-term

contract may no longer be optimal. Consistently, Banerjee, Gatchev and Noe (2006) show that

while in 2000, at the height of the high-tech bubble, 83 percent of �rms were granting options, this

percentage has decreased to 76 percent since 2003, after the downward revision of growth oppor-

tunities. Bebchuk and Grinstein (2005) also �nd that equity-based compensation has decreased in

the U.S. since 2001, after having increased in the period 1993-2001.

Implication 5. Larger �rms are less likely to grant long-term compensation than smaller �rms.

In countries with deep managerial labor markets, incentives to select the self-enhancing strategy

depend not only on the probability of receiving outside o¤ers but also on their expected attractive-

ness. Since large �rms provide more generous compensation packages and are more prestigious, the

kind of distortion highlighted in the model is relevant especially for small and medium size �rms. In

other words, the incentive-compatibility constraint is less likely to be binding for large companies.

Small �rms are thus expected to grant more long-term incentives. This �nding is consistent with

the empirical evidence that pay-performance sensitivity inversely correlated with �rm size (Jensen

and Murphy, 1990; Schaefer, 1998).

Implication 6. Older CEOs at the end of their careers receive less long-term compensation.

Brian, Hwang and Lilien (2000) �nd that older managers receive less long-term incentives than

average, especially if they are employed in smaller companies. This empirical �nding is puzzling

without taking into account the incentive problems created by outside job opportunities. For in-

stance, Gibbons and Murphy (1992) argue that younger (not older) CEOs can be awarded contracts
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with lower pay-performance sensitivity because the desire to establish a reputation for high ability

provides them incentives to exert high e¤ort. If, like in my model, the acquisition of marketable

skills is not entirely congruent with the maximization of shareholder value, however, the result is

reversed.

Implication 7. In countries with deep managerial labor markets, industries with low growth

opportunities are a¤ected by short-termism problems.

The model implies that if the managerial labor market is deep, it is not optimal to give managers

of �rms with low growth opportunities incentives to pursue value-enhancing long-term strategies

because it is too costly. Hence, the value of �rms in low-growth industries is expected to be lower

than in countries where the managerial labor market is thin and managers select value-enhancing

long-term strategies even with short-term contracts.

Implication 8. Managerial turnover in the intermediate period is high if expectations of growth

opportunities are revised downward.

This implication of the model is consistent with empirical evidence showing that market and

industry performance, which may capture expectations of growth opportunities, are related to CEO

turnover, independently from the performance of the �rm relative to the industry or the market

(Kaplan and Minton, 2006). Interestingly, this relation has become more pronounced since the late

nineties, when arguably long-term contracts became more widespread.

VII Conclusions

This paper shows that the managerial labor market can help explaining not only the recent increase

in CEO compensation, but also the structure of managerial contracts and di¤erences in executive

compensation across countries. Large di¤erences in managerial contracts optimally emerge if CEOs

have job-hopping opportunities. In these situations, �rms with weak growth opportunities optimally

renounce to prevent the CEO from pursuing self-enhancing short-term strategies and o¤er bonus

contracts. Firms with strong growth opportunities �nd it optimal to o¤er the CEO a large share

of long-term output for pursuing value-enhancing strategies. In countries with thin managerial

labor markets, CEOs have stronger incentives to pursue value-enhancing strategies. Firms may

�nd it optimal to o¤er long-term contracts in order to commit to share some of the surplus of
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value-enhancing strategies with the manager. The long-term contract, however, does not grant

the manager a larger share of the output than the short-term contract. Hence, the two types of

contracts appear similar.

The insights of the model go beyond the speci�c context of the managerial labor market. The

implications are valid all the times that workers face a trade-o¤ between the acquisition of �rm-

speci�c skills, which can improve productivity at the current job, and marketable skills, which

increase the chances of receiving outside o¤ers. For instance, it would be interesting to explore

whether the salary increase of U.S. �nance professionals documented by Rauh and Kaplan (2006)

is brought about by an increase in liquidity of the �nance labor market.

More speci�cally, the model implies that workers are more likely to receive long-term compen-

sation if they face a highly liquid market and are employed in sectors in which the bene�ts from

the acquisition of �rm-speci�c skills are perceived to be large. If instead these bene�ts are small,

workers are o¤ered short-term contracts and there is under-investment if �rm-speci�c skills in equi-

librium. Hence, in countries with deep labor markets, productivity and �rm value are expected to

be lower in these sectors.
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A Appendix

A Proof of Proposition 1

It follows readily from the fact that when conditions (2) and (3) are satis�ed:

� The manager always chooses the long-term strategy if o¤ered �s2 =

sX ;

� The �rm �nds it optimal to o¤er �s2 =

sX if condition (2) is satis�ed.

Finally, note that at t = 0 the �rm �nds it optimal to o¤er �s1 =

pX and that �s1 does not a¤ect

the manager�s strategy selection.

B Proof of Corollary 1

First, assume that condition (3) is not satis�ed. In this case, the manager chooses the short-term

strategy even if the �rm o¤ers the highest share of the output which could be rational to o¤er

with a short-term contract in the second period. Hence, in equilibrium the �rm expects that the

manager chooses a short-term strategy and o¤ers �s2 =

sX at t = 1. At t = 0, the manager actually

�nds it optimal to choose the short-term strategy.

Note that condition (3) is less likely to be satis�ed as � and W increase.

Second, assume that condition (3) is satis�ed, but condition (2) is not. In this case, there exists

no equilibrium in pure strategies: If the manager expects the �rm to o¤er �s2 =

lX , she undertakes a

short-term strategy. However, if the manager is believed having undertaken a short-term strategy,

the �rm has an incentive to o¤er �s2 =

sX , and, consequently, the manager would undertake a

long-term strategy.

There exists only a mixed strategy equilibrium, which is determined as follows. The entrepre-

neur undertakes the long-term strategy with probability xman and the short-term strategy with

probability 1� xman; the �rm o¤ers �s2 =

sX with probability xfirm and �s2 =


lX with probability

1� xfirm.

Note that it would not be individually rational for the �rm to o¤er �s2 >

sX because this would

lower the �rm�s surplus in all states of the world without a¤ecting the manager�s incentives and

therefore the output. Similarly, it is not individually rational for the �rm to o¤er 
lX < �s2 <


sX . In

fact, if �s2 <

sX and the manager is pursuing the short-term strategy, her participation constraint is

30



not satis�ed and no output is produced. O¤ering 
lX < �s2 <


sX is equivalent to leave the manager

a larger share of the surplus when she is pursuing the long-term strategy, without a¤ecting her

incentives (as the strategy has already been chosen in the second period when the o¤er is made).

The mixed strategy of the �rm (xfirm) is determined by requiring that the manager �nds it

optimal to mix in equilibrium. Hence, xfirm must be such that the manager is indi¤erent between

the long-term and the short-term strategy. This implies that:

(10)

xfirm

h
(1� ��)

� 
sX
lX � 

�
+ ��max

n
W � ; 

sX
lX � 

oi
+(1� xfirm) �� (W � ) = � (W � ) ;

where the left-hand side represents the manager�s expected payo¤ from the long-term strategy

and the right-hand side is the manager expected payo¤ from the short-term strategy.

Solving (10) for xfirm, I obtain:

xfirm �
� (1� �) (W � )

(1� ��)
� 
sX lX � 

�
+ ��max

�
W � ; sX lX � 

	
� �� (W � )

:

Note that xfirm 2 [0; 1] if (3) is satis�ed. Condition (3) immediately implies that xfirm � 0.

To see that xfirm � 1, �rst consider 
sX lX �  > W � : Then, xfirm � 1 implies:



sX
lX �  � �� (W � ) � � (1� �) (W � ) ;

which can be rewritten as:



sX
lX �  � � (W � ) :

The latter is always satis�ed if (3) holds and 
sX lX �  > W � :

Next, consider 
sX lX �  < W � : Then, xfirm � 1 implies:
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(1� ��)
� 
sX
lX � 

�
� � (1� �) (W � ) ;

which is always satis�ed if (3) holds and 
sX lX �  < W � :

Similarly, the mixed strategy of the manager (xman) must be such that the �rm �nds it optimal

to mix in equilibrium if the manager receives no outside o¤er. If the manager receives an outside

o¤er, the �rm can only o¤er �s2 =
W
lX and succeeds in retaining the manager only if she is pursuing

a long-term strategy. Hence, xman must be such that, when the manager has not received any

outside o¤er, the �rm is indi¤erent between o¤ering �s2 =

sX and �s2 =


lX . This implies that:

(11) ((1� �) + �(1� xman))
�
1� 

sX

�
sX + �xman

�
1� 

sX

�
lX) = �xman

�
1� 

lX

�
lX;

where the left-hand side is the �rm�s expected payo¤ from o¤ering �s2 =

sX and the right-hand

side is the expected payo¤ from o¤ering �s2 =

lX .

Solving (11) for xman, I obtain:

xman �
�
1� 

sX

�
sX

�
��
1� 

lX

�
lX +

�
1� 

sX

�
sX �

�
1� 

sX

�
lX
� :

If (2) is not satis�ed, the following inequality holds:

�
h�
1� 

lX

�
lX +

�
1� 

sX

�
sX �

�
1� 

sX

�
lX
i
>
�
1� 

sX

�
sX:

Hence, xman 2 [0; 1].

Finally, note that: @xman@� < 0 and @xman
@lX < 0.

C Proof of Lemma 1

By contradiction, assume that an optimal long-term contract is never renegotiated (max
�
W � �l2lX; 0

	
=

0). This implies that �l2lX �W � 0: In an optimal contract, this may be desirable only if the
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incentive-compatibility constraint is binding because my assumptions imply that under this condi-

tion W �  > 0 and therefore all participation constraints are slack. If the incentive-compatibility

constraint were not binding, the contract could not be optimal as �rm shareholders could increase

their payo¤ by decreasing �l2:

First, consider the case in which the �rm �nds it optimal to employ the manager when she

is pursuing the short-term strategy. The incentive-compatibility constraint can be written as:

�l2lX = �W + (1� �)�l2sX: This implies: �l2 = �W
lX�(1��)sX . Substituting for �

l
2, �

l
2lX �W >

0 can be rewritten as: �WlX
lX�(1��)sX � W > 0: It is straightforward to show that this implies:

� (1� �) lX + (1� �) sX > 0, which is a contradiction.

Second, consider the case in which the �rm does not �nd it optimal to retain the manager when

she is pursuing the short-term strategy. I can demonstrate that the optimal long-term contract must

be renegotiated as above. By contradiction, assume that this is not the case. Hence, the incentive-

compatibility constraint can be written as: �l2lX �  = � (W � ). The incentive-compatibility

constraint implies: �l2 =
�W+(1��)

lX . In turn, this implies that �l2lX = �W+(1��)
lX lX < W: There-

fore, the contract would be renegotiated, which is once again a contradiction.

D Proof of Lemma 2

In a short-term contract, with some probability, the �rm o¤ers: �s2 =

sX : Substituting this into

(9), the incentive-compatibility constraint can be re-written as:

(12) (1� ��)
� 
sX
lX � 

�
� �(1� �) (W � ) :

If (12) is satis�ed, the manager �nds it optimal to pursue the long-term-strategy when o¤ered

�s2 =

sX

The long-term contract guarantees the same payo¤s of a short-term contract if (2) and (12)

are satis�ed as in this case the �rm does not need to commit to leave the manager a share of the

output 
sX :

If (2) is not satis�ed, the long-term contract guarantees the �rm a strictly larger payo¤ than

the short-term contract (under which the manager would undertake the long-term strategy with
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probability xman < 1) as:

(1� �) (1� �)
�
1� 

sX

�
sX + �

�
(1� ��)

�
1� 

sX

�
lX + �� (lX �W )

�
(13)

� [(1� �) + �(1� xman)] (1� �)
�
1� 

sX

�
sX + �xman

�
(1� ��)

�
1� 

sX

�
lX + �� (lX �W )

�
:

The previous condition is always satis�ed because the long-term contract allows the �rm to

obtain the payo¤ from the long-term strategy with higher probability. Also, note that the right-

hand side of (13) is the expected payo¤ of the �rm in the short-term contract mixed strategy

equilibrium described in the proof of Corollary 1. In fact, in equilibrium the �rm must be indi¤erent

between o¤ering �s2 =

sX and �s2 =


lX .

It is actually optimal for the �rm to commit to o¤er �s2 =

sX and thus retain the manager when

she is pursuing the short-term strategy if:

(14) (1� �) (1� �)
�
1� 

sX

�
sX + �

�
1� 

sX

�
lX � �

�
1� �(1� �)

1� ��
W � 
lX

� 

lX

�
lX:

In the right-hand side, �l2 =
�(1��)
1���

W�
lX + 

lX is derived from the incentive-compatibility con-

straint, ��W + (1 � ��)�l2lX �  � � (W � ), which is necessarily binding if the manager is not

retained when she is pursuing the short-term strategy (�l2sX < ).

Condition (14) is always satis�ed if (2) holds, but is less restrictive. Hence, there are instances

in which a long-term contract is preferable to a short-term contract granting the same share of the

output with some probability.

E Proof of Proposition 2

First, assume that it is optimal to retain the manager when she is pursuing the short-term strategy.

Also, assume that if �l2 =

sX ; the incentive-compatibility constraint would not be satis�ed. Then,

Lemma 2 implies that: (1� ��)
� 
sX lX � 

�
< �(1� �) (W � ) : Under these conditions, Lemma

1 and Lemma 2 imply that the incentive-compatibility constraint is binding and can be written as

(1� ��)
�
�l2lX � 

�
+ �� (W � ) = � (W � ) + (1� �)�l2sX. Hence, �l2 =

�W (1��)
(1���)lX�(1��)sX . It is
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straightforward to establish that �l2 is increasing inW . Also,
@�l2
@� = �

1
XW (�� 1) l�s

(l�s+s��l��)2 > 0:

Second, assume that it is optimal not to retain the manager if she is pursuing the short-term

strategy. The incentive-compatibility constraint can be written as: (1 � ��)�l2lX + ��W �  �

� (W � ) and is necessarily binding. Hence, �l2 =
�(1��)
1���

W�
lX + 

lX : It is straightforward to establish

that �l2 is increasing in W . Also,
@�l2
@� =

(1��)
1���

W�
lX + ��(1��)(W�)

((1���)lX)2 > 0:

F Proof of Proposition 3

I compare the �rm�s payo¤s with a long-term and a short-term contract. Note that at t = 0 the

�rm �nds it optimal to o¤er �s1 =

pX and that �s1 does not a¤ect the manager�s strategy selection.

Hence, I compare only second-period payo¤s.

First, consider the case in which the �rm �nds it optimal to employ the manager when she is

pursuing the short-term strategy.

If the incentive-compatibility constraint is not binding and thus �l2 =

sX , condition (13) implies

that the long-term contract weakly dominates the short-term contract.

If the incentive-compatibility constraint is binding (i.e., condition (12) is not satis�ed), as

established before: �l2 =
�W (1��)

(1���)lX�(1��)sX . Hence, the �rm�s payo¤ is higher with a long-term

contract than with a short-term contract if:

��
1� �W (1� �)

(1� ��)lX � (1� �)sX

�
lX �

�
W � �W (1� �)

(1� ��)lX � (1� �)sX lX
�
��

�
�+(15)

+

�
1� �W (1� �)

(1� ��)lX � (1� �)sX

�
sX (1� �) (1� �)

� (1� xfirm)

0@ ((1� �) + �(1� xman)) (1� �)
�
1� 

sX

�
sX+

�xman
�
(1� ��)

�
1� 

sX

�
lX + �� (lX �W )

�
1A

+xfirm�xman

�
(1� ��)

�
1� 

lX

�
lX + �� (lX �W )

�
:

Since the �rm must be indi¤erent between o¤ering �s2 =

lX and �s2 =


sX in a mixed strat-

egy equilibrium and xman �
(1� 

sX )sX
�((1� 

lX )lX+(1�

sX )sX�(1�


sX )lX)

, the right-hand side of the previous

inequality can be written as (1� 
sX )sX

(1� 
lX )lX+(1�


sX )sX�(1�


sX )lX

�
(1� ��)

�
1� 

lX

�
lX + �� (lX �W )

�
:

It is immediate to see that the left-hand side increases in �, while the right-hand side does not
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depend on �. The long-term contract entails a gain in comparison to the short-term contract with

probability � and a loss with probability (1� �) as the manager enjoys a rent if she is pursuing the

short-term strategy. Hence, the long-term contract is more likely to be preferred to the short-term

contract if � increases.

Now, consider the case in which the �rm does not �nd it optimal to employ the manager when

she is pursuing the short-term strategy. In this case, the long-term contract is preferred if:

�

�
(1� ��)

�
1� �(1� �)

1� ��
W � 
lX

� 

lX

�
lX + �� (lX �W )

�
(16)

�
�
1� 

sX

�
sX�

1� 
lX

�
lX +

�
1� 

sX

�
sX �

�
1� 

sX

�
lX

�
(1� ��)

�
1� 

lX

�
lX + �� (lX �W )

�
:

As above, the left-hand side increases in �, while the right-hand side does not depend on �.

Hence, the long-term contract is more likely to be preferred to the short-term contract if � increases.

Note that the �rm actually �nds it optimal to employ a manager pursuing the short-term

strategy if:

�

�
(1� ��)

�
1� �(1� �)W

(1� ��)lX � (1� �)sX

�
lX + �� (lX �W )

�
+(17)

+(1� �)
�
1� �W (1� �)

(1� ��)lX � (1� �)sX

�
sX (1� �)

� �

�
(1� ��)

�
1� �(1� �)

1� ��
W � 
lX

� 

lX

�
lX + �� (lX �W )

�
:

Inequality (17) is more likely to be satis�ed for intermediate levels of �. In general, a long-term

contract is optimal if:

max

8>>>><>>>>:
�
�
(1� ��)

�
1� �(1��)W

(1���)lX�(1��)sX

�
lX + �� (lX �W )

�
+

+(1� �)
�
1� �W (1��)

(1���)lX�(1��)sX

�
sX (1� �) ;

�
�
(1� ��)

�
1� �(1��)

1���
W�
lX � 

lX

�
lX + �� (lX �W )

�
9>>>>=>>>>;

�
�
1� 

sX

�
sX�

1� 
lX

�
lX +

�
1� 

sX

�
sX �

�
1� 

sX

�
lX

�
(1� ��)

�
1� 

lX

�
lX + �� (lX �W )

�
:
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G Proof of Proposition 4

In the right-hand side of conditions (15) and (16), the e¤ect of � andW become negligible as �! 0.

An increase in � decreases the left-hand side of both conditions

The cost of the long-term contract is increasing in the over-payment, �W (1��)
(1���)lX�(1��)sX �


sX , if

the manager is retained when she is pursuing the short-term strategy. This over-payment in turn

is increasing in � and W as established in Proposition 2. Since an increase in � makes less likely

that the manager will pursue the short-term strategy, the long-term contract is more likely to be

optimal as � increases.

Similarly, if it is optimal not to retain the manager when she is pursuing the long-term strategy,

the cost of the long-term contract consists of the output loss in the state of the world in which only

the short-term strategy can be pursued. This is decreasing in �, while as before �l2 is increasing in

� and W .

H Proof of Lemma 3

Consider an equilibrium in which the manager �nds it optimal to sell unrestricted rights to the

second period output only if she has undertaken the short-term strategy (I show in Proposition 5

that this is indeed the case in equilibrium). In this case, the manager�s sale of the rights to the

second period output reveals that the manager has undertaken the short-term strategy and will

leave the �rm with probability � (as market participants do not observe whether the manager has

an outside o¤er). Risk-neutral investors are willing to pay the expected value of future cash �ows:

(1� �) sX.

If the condition in Lemma 3 were not satis�ed, the manager would sell her rights to the second-

period output in the intermediate period even if she had undertaken the long-term strategy and

the sale of stocks revealed to market participants that the horizon of the project is short (and

therefore that the expected value of the second-period output is relatively low). This is the case if

the manager is very impatient.

If the condition in Lemma 3 is not satis�ed, setting �1l2 > 0 has no impact on the incentive-

compatibility constraint and the participation constraints. This implies that �1l2 = 0 is optimal.

If the condition in Lemma 3 is satis�ed, it is easy to see that an increase in �1l2 always has

a larger e¤ect on the left-hand side than on the right-hand side of the incentive compatibility
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constraint, which can be written as follows:

�
�1l2 + �

2l
2

�
lX �  + ��

�
W + �1l2 (1� �) sX (1 + �)�

�
�1l2 + �

2l
2

�
lX
�

(18)

� �1l2 (1� �) sX (1 + �) + �W �  + (1� �)�2l2 sX:

Thus, unrestricted stocks relax the incentive-compatibility constraint.

I Proof of Lemma 4

The proof follows readily from the discussion in the text.

J Proof of Proposition 5

If the manager owns unrestricted rights to the second period output �1l2 and receives an outside o¤er

in the intermediate period, her reservation wage is W + �1l2 (1� �) sX (1 + �), where (1� �) sX is

the price that she can be obtain by selling the unrestricted stocks at t = 1 and (1 + �) takes into

account that the manager is impatient.

The �rm�s shareholders choose the optimal contract maximizing their expected payo¤:

�
1� �l1

�
pX + �

��
1� �1l2 � �2l2

�
lX �

�
W + �1l2 (1� �) sX �

�
�1l2 + �

2l
2

�
lX
�
��
�

+(1� �) (1� �)
�
1� �1l2 � �2l2

�
sX

subject to the incentive-compatibility constraint (18) and the following additional constraints:

(19) �l1pX �  � 0

(20) �2l2 sX �  1 0
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(21)
�
�1l2 + �

2l
2

�
lX �  1 0:

Note that constraint (20) implies constraint (21).

The Lagrangian associated to this problem is:

L =
�
1� �l1

�
pX � I + �

��
1� �1l2 � �2l2

�
lX � I �

�
W + �1l2 (1� �) sX �

�
�1l2 + �

2l
2

�
lX
�
��
�

+(1� �) (1� �)
��
1� �1l2 � �2l2

�
sX � I

�
+�IC

24 ��1l2 + �2l2 � lX + ��
�
W + �1l2 (1� �) sX (1 + �)�

�
�1l2 + �

2l
2

�
lX
�

��1l2 (1� �) sX (1 + �)� �w � (1� �)�2l2 sX

35
+�PC1

�
�l1pX � 

�
+ �PC2

�
�2l2 sX � 

�
The �rst order condition with respect to �l1; �

1l
2 , and �

2l
2 are respectively:

(22) �pX + �PC1 � 0

�� [lX + ((1� �) sX � lX) ��]� (1� �) (1� �) sX

+�IC [lX + �� ((1� �) sX (1 + �)� lX)� (1� �) sX (1 + �)](23)

� 0

��lX (1� ��)� (1� �) (1� �) sX

+�IC (lX (1� ��)� (1� �) sX) + �PC2sX(24)

� 0
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First, note that condition (22) can be satis�ed with the equality only if �PC1 > 0. This implies

that �l1pX �  = 0 and, therefore: �l1 = 
pX :

It is optimal to have �1l2 > 0 if both (23) and (24) are satis�ed with the equality. If this is the

case, from (23), I obtain:

�IC =
� (lX + ((1� �) sX � lX) ��) + (1� �) (1� �) sX
lX + �� ((1� �) sX (1 + �)� lX)� (1� �) sX (1 + �) :

From (24), I derive:

�PC2 =
1

sX

24 �lX (1� ��) + (1� �) (1� �) sX � (lX (1� ��)� (1� �) sX)�

��[lX(1���)+(1��)sX��]+(1��)(1��)sX
lX(1���)�(1��)sX(1+�)(1���)

35 :
Constraint (20) is binding, which implies that some unrestricted rights to the second period

output are granted to satisfy (18) if �PC2 1 0. A su¢ cient condition for this to be the case is that
�[lX(1���)+(1��)sX��]+(1��)(1��)sX

lX(1���)�(1��)sX(1+�)(1���) is su¢ ciently small. Hence, a long-term contract is more likely

to have �1l2 > 0 if (1 + �) (1� ��) < 1 and � is relatively small.

If the conditions for �1l2 > 0 are satis�ed, the optimal contract involves: �2l2 =

sX and �1l2 =

�(1��)(W�)�(1���)( 1�lXsX )
(1���)(lX�(1��)sX(1+�)) (where the latter is obtained form the incentive-compatibility constraint,

which is necessarily binding).

Also note that if (1 + �) (1� ��) > 1; �PC2 1 0 cannot be satis�ed. Hence, unrestricted stocks

cannot be optimal as the �rst order conditions cannot be jointly satis�ed with the equality.

A long-term contract including restricted and unrestricted rights to the second-period output

can be optimal if it dominates the short-term contract.

Under the conditions of Lemmas 3 and 4, the incentive-compatibility constraint must be binding.

Hence, the manager would never undertake the long-term strategy with a short-term contract. This

implies that the �rm�s second-period payo¤ from the short-term contract that is relevant for the

comparison is: (1� �) (sX � ). Thus, it follows readily that a long-term contract with unrestricted

rights to the second-period output dominates the short-term contract if lX is su¢ ciently larger than

sX:
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