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ABSTRACT 

Tenure is a one-sided contract in which an employer gives up 

a right to dismiss an employee. 

arrangements for tenure can be regarded as a wage floor guaranteed 

to an employee in order to circumvent a moral hazard problem. The 

guarantee induces a risky human capital investment by the employee 

which yields payoffs to the employer. eesides assuming that human 

capital investment is not observable to the employer, our framework 

assumes the monetary value of the Investment to the employer is 

not verifiable by the employee. 

The second model uses outside offers to create an environment in 

which the offer is expl ictly one sided. It demonstrates that job 

guarantees with a wage floor can playa productive incentive role 

wage renegotiation. 
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1. Introduc tI on 

theory. Given the flexibil ity of the market form of organization, 

why should any employ~r unconditionally commit himself to retaining 

argued, the employee prefers the security of th~ job guarantee. 

Possibly, but it would appear there are superior ways of providing 

security at lower costs. it is argued, the guarantee is 

i ndi v i dua I 

cap i tal. Possibly, but wouldn~t such a guarantee, once granted, 

ceduce his incentive to acquire skills? 

Although it seems difficult to justify, 

prevalent phenomenon in many occupations. It is of course a tradi
'\.1 

tion in academe and in the civil service ; but equivalent arrange-

ments are found in many professions -- s~phony orchestras, law and 

accounting firms among them. 

individuals not formally covered by tenure provisions seem, none-

theless, to enjoy similar implicit arrangements. 

Job guarantees pose no inefficiencies if job specific human 

capital is extremely high; for then we would never want individuals 

to move to other jobs. If employes are risk averse, guaranteed 

compensation is desirable, but there is no need for a tenure con-

tract per se, since income insurance plus spot labor market trans-

actions would work just as well. 

The challenge, is to determine whether there are 

circumstances in which tenure plays a positive role. When is it 

the case that a useful purpose may be served by an e~ an±a promise 

of a job tomorrow, no matter what occurs in the meanwhile, no 
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matter what the individual chooses to do (or not do) -- and at a 

wage rate which ~~ ~Dsi the employer may regret having promised? 

This paper will demonstrate that arrangements for tenure can 

indeed be reconciled with strictly rational maximizing behavior on 

the part of both employer and employee in an environment in which 

employees are required to maKe a risKr human capital investment. 

We assume that the amount of human capital investment is not 

observable by the employer but that the real ized value of the risKy 

investment for the employer is informa~ion private to the employer. 

In our first model, as a result, employment status and the wage 

level cannot be contingent on the outcome of investment. 

some Kind of guarantee (contract) must be given a~ anLe in order to 

induce an employee with decreasing absolute risK aversion to invest 

in the specific human capital. 

Our second model 

employee risK aversion. 

substitutes random outside offers for 

In this case the wage level becomes nego-

tiable ex post and tenure becomes a precommitment by the employer 

to a wage floor. This floor also serves to induce investment in the 

specific human capital. 

The rest of this paper is organized as follows. In section 3, 

we will deal with a model in which alternatives are so I imited that 

te~ure simply becomes a guarantee of employment at a fixed real 

wage in a future period, with no recourse. We extend this model to 

a multiperiod frameworK in order to demonstrate that it can 

account for a phenomenon often observed in conjunction with tenure: 

the existence of an initial 

period. 

"apprenticeship· or ·probationary" 
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Although this model captures many of the noteworthy aspects of 

tenure arrangements it does not allow for one of the most striking 

aspects -- the asymmetry of the agreement. Real world tenure 

agreements are one-sided: the employer promises that a Job will be 

available at a given price, but the employee makes no promise that 

he will accept it. Therefore in section 4, we offer an alternative, 

more compl icated model, which incorporates this one-sidedness, and 

still finds a role for tenure. 

2. Previous Accounts 

The phenomenon of tenure in general, and of academic tenure in 

particular, has been explained in the literature in one of two 

ways: 1) Job matching models with learning; 2) Implicit contrac

ting models with imperfect insurance. 

Jovanovic (1979) explains the decreasing probabil ity of sepa

ration by a job matching model. The firm and worker gradually learn 

about the respective values of the match. If the value falls short 

of expectations, either the worker or the firm initiates a separa

tion. In such models turnover is most common in the early years of 

a job. The longer as individual stays, the more certain we can be 

that the match is a good one, and the less likely it is that any 

subsequent information will reverse the conclusion. 

Harris and Weiss (1984) apply this turnover structure to the 

market for academics. In tn. example they consider, they show that 

there is a point in time T* such that, if the decision is ever 

made to quit the firm, it will occur by then. In other words, if 

the individual remains with the firm at T*, then his information 

by that time has become sufficiently good that no subsequent 

information will overturn the decision. 
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Although these models can account for the market regularities 

(decreasing hazard of separation), they cannot address the institu

tional structure. NTenure" is simply that point at which everyoneJs 

information is sufficiently good to determine that the individual 

should remain with the firm for the rest of his working life. 

There is no distinction between a spot market and a contractual 

marKe t • 

The alternative approach is to view tenure expl icitly as a 

contract guaranteeing 1 ifetime employment with an option of volun-

tary quit. Most authors taking this point of view have real ized 

such guarantees are meaningless without some floor on wages. The 

first step then in describing tenure is to find a circumstance in 

which a floor on wages is a reasonable outcome in a contract. 

If the employee is risk averse, income smoothing is a desir-

able feature in a contract. If it is assumed that contracts can be 

enforced on the employer but not on the employee (because of legal 

restrictions on indentured servitude), then Holmstrom (1983) and 

Harris and Holmstr·om (1982) demonstrate that contracts provide 

"downward-rigid" wages over the worKerJ s 1 if.--,:ycle. In their 

model, it is impossible to provide the employee with full insurance 

because of the employee/s inabil ity to precommit not to leave the 

fipm should he turn out to be highly productive. Instead the firm 

provides its worKers with partial insurance through an impl icit 

contract which specifies a wage in early years which is below 

margi na I produc t i v i ty. If the employee turns out to be highly 

produc t i ve , the firm must raise the wage to match the (implicit) 

outside offer. This model explains the "floor" on I ife-time wages, 
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which is raised every time the marginal products exe~eds the floor. 

Holmstrom and Ricart i Costa (1984) extend the structure in an 

adverse selection model of managerial compensation. There the asym-

metric information provides an extra component for the wage floor: 

an inducement to managers to supply information which would be 

risky to their reputations. 

Siow (1985) appl ies the Harris-Holmstrom approach to academic 

labor marKets, identifying "tenure" with the guaranteed minimum 

In a special ized example he shows that this guaranteed mini-

mum may still be a component of the contract in the face of moral 

hazard. 

An advantage of Siow/s model is that it expl icitly allows for 

distinctions between spot and contracted outcomes so that there is 

a role for tenure contracts to play. Since insurance is in the 

model, there is room a~ PCSL for the employer to regret retaining 

the i ndi v i dual and job tenure has some force in the model. 

However, as Siow notes, since there is no matching in the model, 

all individuals are equally productive everywhere, and there is 

never a reason to deny tenure to anyorM'·. 

Moreover, even when job matching is added to the Harris-

Holmstrom framework, we do not get a satisfactory explanation of 

tenure. Tenure involves a firm giving up its right to fire employ-

ees, bu t in all such models there can be no distinction between 

quits and fires: All termination could be mutually agreed upon. 

In such accounts employees desire not job insurance, but income 

insurance. Firms would t~n guarantee pensions or severance pay, 

but not guarantee that the employee would retain his position at 
'.2 

any particular firms. 
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A satisfactory description of tenure will require not only job 

matching but imperfections in the information available to 

employers about employees alternative opportunities. This issue 

has previously been examined by Geanakoplos and Ito (1981), Hall 

and Lazear (1985), and Kahn (1985). The model in section 4 is in 

several respects an extension of these papers. 

Our account will emphasize the situation in which crucial 

information is available only to one of the two parties to a con-

tract. However even if the information is available to both par-

ties, similar results may occur if it is not available to whatever 

third party is called upon to enforce the contract. (See Puhakka 

(1984), Grossman and Hart (1983), Kahn and Huberman (1985), Hart 

and Moore (1985).) 

Suppose that "research H can be characterized in the following 

way: An individual expends inputs on a research project which 

yields a random payoff to him. Suppose that the payoff to the 

researcher is rx and the C06t of research incurred by him is ax. 

The net payoff to the researcher is (rx - ax), where x 

scale of the project undertaken and is a random variable. 

Research also yields gains not captured by the individual 

producer. For example, eVen if the invention is patentable or the 

publ ication royalties are received, the successful output is 1 ikely 

in addition to reduce costs of other researchers. The original 

researcher is not likely to capture th.se benefits. 

Given positive external ities from research, we would expect 

the formation of institutions to encourage research and internal ize 
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those ext ern ali tie s • I n any even t , let there be a second agent, 

"the university," which also receives a random payoff based on the 

research done by the first agent. We will assume that the univer

sity is risk-neutral and that it receives benefits v(x,g) depend

ing on the researcher's input and a random variable. We also 

assume that the expectation of v is positive and increasing in x 

so that more research or larger projects are always more valuable 

to the university. 

Suppose that the researcher is risk-averse, with a Von-Neumann 

Morgenstern utility function u(.). In a world of full informa-

tion, it would always be possible to arrange an agreement between 

university and researcher to ensure that research is done at the 

optimal level. Such an agreement would involve two key features: 

compensation for the inputs expended by the researcher, and insur

ance compensation designed to offset the random outcomes that might 

befall the researcher. In return the researcher promises to expend 

the socially desirable level of x. 

In general, however, it is not feasible to verify whether the 

researcher has carried out his side of the bargain. If the main 

point of the expenditure involves the employee~s own time and 

.ffor t, 

the last 

verification becomes impossible: the reS'earcher has spent 

five hours staring off into space; is he thinking or 

loafing? Without some inducement, the risk averse researcher will 

not be will ing to take a project with a socially optimal size. 

Thus there is I ikely to be a significant amount of moral 

hazard associated with any research employment agreement. In cases 

of moral hazard, we expect agreements to be made contingent upon 

"resu 1 ts. " In the case at hand payment would be based on the 
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outcome v (and any other useful information which may be avail-

able). A requirement for such an agreement to work is that results 

be easily monitored so that payments can be made contingent upon 

them. 

For salespersons and sharecroppers it is relatively easy to 

tie payment to the dollar value of results. For basic research this 
'-3 

may be more difficult. To take the extreme case, suppose that the 

employing university can make pay contingent neither on any obser-

vation of research input nor its output. Why then should it pay at 

all? How could it hope to affect the level of research undertaken 

if its abil ity to observe it is so limited? 

Incentives may still be changed if flat payments change the 

researcher's risK tolerance. 

i ndi v i dua I has decl ining absolute risk aver~ion (an assumption at 

least consonant with a casual observation of portfol io distribu-

tions of risKy assets (Arrow(1965». Then by definition, at higher 

levels of initial wealth, such an individual becomes will ing to 

take greater amuonts of a profitable gamble. Thus the university 

can find it in its self-interest to pay the individual a flat fee, 

inducing him effectively to take on larger, riskier projects. 

More specifically, suppose the university wishes to maximize 

its expected return less the pay to the researcher. 

<::.olve the following problem: 

Max [E v(x*,g) - wJ 
w 9 

such that x* belon~s to argmax E [u(w+rx-ax»). 
x I' 

First order conditions for this problem are, 

I ts task is to 



~ E [v(x*)] 
dx 9 

- 9 -

E [(r - a)2 u"(w+rx-ax)] 
r 
E [(r - a) 
r 

u"(w+rx-ax)] 

This condition may be interpreted as follows: the left hand side 

is the gain to the university from a marginal increase in the level 

of research. The right hand side is the dollar cost to the univer-

sity of inducing the increase by increasing the guaranteed wage. 

I fat the 1 eve 1 0 i tis less than the I ef t hand side, then there 

are gains to the university in giving the guaranteed salary. 

Ex.amp.l.e. 1. 

Let us proesent an example which clarifies a mechanism in the 

above basic model. Assume the following specific functional forms 

and parameter values: 

u ( y) = 1 og ( y+ 1 ) 

y = w + ~x - x, where ~ = r with probability p, 

v = 9 IX, 

'\, 

r = 0 with probability l-p, 

assuming pr > 1, r > 1, and 0 < p < 1. 

where 9 = 9 with probability q 
'\, 

where 9 = 0 with probability l-q 

assuming qg > 2[(r-l)/(pr-l)] 

-the ex pee te d uti 1 i t y wit h r-e", e c t to x: 

(3.1) Max E u(y) = p log(w+(r-l)x+l) + (l-p) log (w-x+l) 
x r 

The first order condition yields, 

(3.2) 
pr - 1 

x* = -------- (w+l) 
r - 1 
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It is easy to confirm that the second order condition is satisfied. 

Now, knowing that the research~r behaves this way, 

sets the wage to maximize 

(3.3) Max (E v -w) = qg /X* - w 
w 9 

(3.4) 

subject to w ~ O. 

The first-order condition yields, 
2 

(qg) (pr - 1) 
w* = ------------- 1 

4 (r - 1) 

the university 

• 
So far the model in this section does not have a structure for 

the existence of a probationary period. the usual deci-

sion problem for the optimal timing of harvesting could be appended 

to the model. Suppose that agents vary in their productivitiy and 

in th~ir degree of risK aversion. The university can screen agents 

by delaying the tenure d~ci~ion and watching signals observed 

during the probationary period. The university would be able to 

select only the real hopefuls if the agents~ output during the 

probationary period works as a signal to the true productivity and 

the degree of risk aversion. However, as the university postpones 

the decision of tenure, the agent loses his "prime" years without 

investing in x. At some point of time, the marginal benefit from 

better screening becomes less than the marginal cost of delaying 

investment. 

Let us assume that there are only T "prime" years for human 

capital investment. Investment does not take place unless tenure 

is given. Prime years can be divided into a probationary period t 
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for screening and matching, and a tenured period T-t for reaping 

the rewards of human cap i tal investment. More time for screening 

increases the probabil ity for success: p'(t) > 0, q'(t) > O. On 

the other hand, the scale of success becomes smaller: r'(t) < 0, 

g'(t) < o. 

Th~ first order condition is still (3.2) • The university's 

maximization problem has to be modified as follows: 

(3.5) Max (E v -w) = q(t)g(t) Ix*(w,t) - w 
t,w 9 

subject to 0 < t < T, and w ~ o. 

The following first order conditions define the optimal 

and w* in the case of an interior solution: 

~ ax* _ 1 = 0 
2R aw 

nn ax* = ( q I 9 + qg I) fX1< + ~ O. 
2,!X"* at 

For' e x amp 1 e, the f 0 1 I ow i n g fun c t i on a I forms 

1 
q(t) = p(t) = 1 - ------

t + 1.1 
g(t) = r(t) = m 

(m - n) t 

T 

with parameters T = 9.9, n = 1.2 and m = 11.2 would produce an 

interior solution 0 < t* < 1 and w* > O. .. 
In this example, the length of probationary period is deter-

mined by a tradeoff between better learning about the candidate'. 

abil ity and more time for investment to payoff. In this account 

human capital invt>stment only commence,. aftt>r tenure is granted. 
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It is also possible for a probationary period to be used for 
'4 

investment as well, but we will not pursue that extension here. 

It is easy to see that the model presented in this section 

conforms to our definition of tenure as a guarantee of a constant 

minimum income independent of employee actions. The guarantee is 

greater than the spot marKet wage because of the desirable incen-

tive properties. Viewed in this light, tenure arrangements become 

a variant of the "efficiency wage" paradigm, but without several of 

the microeconomic objections many such models entail <Yellen 

(1984». 

The model of the preceding section omits one important fact 

about tenure arrangements: they are expl ici tly one-sided 

gua.rantees. The employer promises that a job will be available at 

a given price, but the employee maKes no promise that he will 

accept it. On some occasions the employee leaves, on others he uses 

outside offers to bargain with the original employer for a merit 

salary increase (or an ·overscale"). 

In this section we will offer an alternative model which 

incorporates this one-sidedness, and still finds a role for tenure. 

Indeed we will be able to go one step further: there will be a role 

for minimum guarantees above spot wag. levels even if there is room 

for renegotiation of employment arrange~ents. 

It might be thought that these two refinements, (voluntary) 

quits and renegotiation, would weaKen the case for tenure. Qu its 

would tend to subject the employer to adverse selection: the 

"deadwood" would be I iKelY to remain. Renegotiation might lessen 
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the problem of deadwood, but it would also tend to el iminate the 

value of the tenure guarantee in the first place. In thi5 section 

we will show that neither of these tendencies need el iminate the 

value of tenure as an incentive device. 

We wi 11 be able to relax several of the assumptions of the 

preceding section: In particular, 1) the researcher as well may be 

risk neutral; 2) the researcher gains no private benefit from his 

research beyond the wage fr-om his employer; and 3) the research is 

of no use to any agent other than hi5 employer. Changing any of 

these assumptions back towards our i nit i a 1 mode 1 w ill only 

strengthen our results, but at the cost of additional complexity. 

I.b.e E.c.a.m.eIAlOC.k: 

The model has three periods. In the first period, the re-

searcher undertakes an amount of research investment x at a cost of 

a per unit. In the third period the output from this investment, y, 

is reaped by the employer, provided the researcher does not leave 

the firm. I f the resear·cher 1 eaves the firm, he rece i ves a paymen t 

of v from an outside employer. In the middle period, the value of v 

is learned by the researcher, and the value of y is learned by the 
'.5 

employer. The distribution of y is dependent on the choice of x: 

F(yl x). The researcher does not care directly about the success of 

.the project; he derives util ity only from whatever pay he receives, 

and disutil ity from the inv.stment x. The employer cannot observe 

the size of the investment x. For simpl icity we assume that the 

distribution of v, G(v), is independent of both y and x. 

A contract can be negotiated in period one before x is chosen. 

In addition we assume that renegotiation may occur after the two 
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agents learn their respective pieces of information in the second 

period. Since 

problem ensues, 

each side has private information, a bargaining 

determining whether the employee leaves or not and 

how much pay he receives. Much has been written on such bilateral 

asymmetric information problems; in the context of labor marKet 

problems see, for example, Cooper (1985), and Hall and Lazear 

( 1984) • We wi 1 I restrict our attention to a rather simple 

bargaining structure. Having leanred the value of y, the firm maKes 

a "taKe it or leave it" offer of a new contract. The researcher 

accepts or rejects the new contract, and then proceeds to carry out 

his actions under whatever contract remains in force. 

~Di MaLk~i S~~i~Dn 

We begin by supposing that no contract is arranged before 

period, so that any negotiation in period 2 is effectively a spot 

market arrangement. Let us solve the problem bacKwards as usual. 

By the end of period 2, x has been chosen and the agents have 

received their private information about y and v. The firm maKes a 

wage offer w which is accepted by worKers with v less than w, and 

rejected by those with v greater than w. 

Realizing 

wage offer 

product i v i ty 

that this will be the researcher's response to any 

w, 

draw 

the employer's expected profits 

y and the offer w is ER(y,w) = 

given the 

(y-w)G(w) • 

The optimal choice of w which maximizes ER(y,w) is a function of 

y and denoted by ~*(y). Let us define the maximized profit 

function: ER(y,!*(y» ~ ER*(y). 

Note that the strategy functional ~*(y) is independent of x, 

the researcher's first period choice of effort. Note also that the 

wage offer is lower than the true value for the employer: i • e • , 
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w*(y) < y. The employer who has a monopsony power tends to ·shade--
the wage offer. Figure 1 depicts the spot market in the ca6e where 

v is distributed uniformly on the interval [m,nl. 

Define the expected util ity of the researcher from the 

arrangement: 

E U(~*(y)) = E maxey, ~*(y)] 
V V 

= J maxey, ~*(y)] dG(v) 

In the first Period, by cho06ing x the researcher affects the 

distribution of y and thereby affects his utility. Given 

the researcher's problem is 

M~X ~ U(~*(y)) - ax = J U(~*(y)) dF(YI x) - ax. 

Note that the researcher would invest in human capital 

if it increases the expected y sufficiently, which would in turn 

increases the expected w*. If we imagine inserting the derived 

util ity and profit functions U(y) and R*(y) into the model of 

section 3, we can see that first period contracts may have 

benef i cia 1 i ncen t i ve effec ts. The nex t subsec t i on forma 11 y exam i nes 

the contracting structure • 

.c.oo..t.c..a..c..t 

When the initial contract is set, both parties anticipate that 

the employer might attempt to "renegotiate" the contract after y is 

roevealed. Since we assume the researcher moves second, we CAn 

show that the set of all inCentive compatible contracts within this 

structure reduces to the set of contract6 of the following form: At 

the beginning of the Period 1, the firm offers to the researcher a 
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pacKage consisting of a "signing-up bonus" h plus an Additional 
'-:z 

guarantee of a wage s. The researcher will receive h no matter 

what happens; he will receive s if he remains on the job in period 

3. The guaranteed wage s is the strategic variable, while the lump-

sum transfer h is merely adjusted to ensure that the expected 

utility to the individual of initially signing the contract is 

equal to his opportunity cost, say home production. 

Wi thou t loss of general ity it can be assumed that renego-

tiation taKes the following form: The firm offers a new wage w for 

staying on, and a severance bonus c for leaving. As we will 

below, the in i ti al contract wage s will act as a floor in the 

renegotiation, and this floor will enAble the employer to encourage 

the researcher/s investment. 

Again we solve the problem bacKwards. By Period 3, s, w, and c 

have been chosen, and y and v have been privately observed. The 

researcher receives the maximum of {w, s, v+c, v}, 

these respectively by 1 •• ccepting the new contract and staying 

wit h the firm, 2. refusing the new contract and staying with the 

firm under the old terms, 3. accepting the new contract and leaving 

the firm with the severance bonus, and 4. refusing the new contract 

and leaving (since leaving was costless under the old contract). 

Since the researcher can always reject a new contract rather than 

worK at a reduced wage, we ~an without loss of general ity restrict 

renegotiated offers to w ~ s. S i mil ar I y, since the researcher can 

always quit costlessly with the old contract, we can confine our 

attention to renegotiation in which c ~ O. Thus the employee stays 

if w > v+c and quits if w < v+c. 
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In period 2, th~ employ~r;s problem is to maximize the 

expected profit by setting the values of wand c given the 

employment contract and the employer;s observation of y. 

Max (y-w) G(w-c) - c (l-G(w-c» 
W,c 

subject to w ~ s, c ~ ° . 

(4.1> 

Th. Appendix derives a general sol uti on to this problem; we 

will restrict attention to the case where v is uniformly distrib-

uted on the interval [m,nl. The opt imal levels. of w* and c* depend 

on y and s as follows, assumi ng s has been chosen between m and n. 

I . for y ~ 2n-m, w* = n , c* = 0, 

I I . for 2n-m ~ y > 2s-m, w* = «y+m)/2), c* = 0, 

I I I . for 2s-m ~ y > 2s-n, w* = s, c* = 0, (4.2) 

IV. for 2s-n ~ y > 2m-n, w* = s, c* = s - «y+n)/2) , 

V. for 2m-n ~ y, w* ... s, c* ... s - m, 

The key features to note are the followings. If y, the value 

of output, is high relative to s, the initially contracted wage, 

then the employer is interested in giving the employee extra 

inducements to stay, so w* > s. If y is low relative to s, then the 

employer is interested in giving the researcher additional induce-

ments to leave, so c* > O • It is obviously never in the employer;s. 

.interest to off~r both inducements at the same time, s.o either w* = 
s or c* = O. However, it is important to note that there is an 

intermediate region in which it does not pay to readjust the con-

tract at all. This intermediate region includes the point where y 

takes on the value s, but it is not I imited to that one value. In 

this intermediate region both w* = $ and c* = 0. The existence of 
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the intermediate region will be crucial to the analysi~. 

After renegotiation, the marginal spot co~t of retaining an 

employee is w* - c*. Note that if w* > s, that is, if it is advan-

tageous to offer an inducement to the individual to stay, then the 

renegotiated wage equals the optimal wage in the absence of a 

con trac t that is, w* = w*(y). The renegotiated offer is 

depicted as a function of y in Figure 2, which should be compared 

wit h F i gu r e 1. 

Next we need to evaluate the expected payoff W to the employee 

as a resul t of any ini tial contract ('.i,h) and real ization of y: 

n 

W = h + c* (l-G{w*-c*)) + w* G(w*-c*) + J v dG{v) 
w*-c* 

2 2 

= h + --------------- + ---------------- + c*, 
2(n-m) n-m 

where w* and c* are defined by (4.2). In case of a 1 inear util ity 

function, this is the expected util ity, which for convenience we 

rescale as follows: 

U(s,y) = (n-m)(W - h) 
2 2 

The following formulas hold in the regions defined in (4.2): 

I. - U n2 nm 

II. U = n2/2 + //8 ym/4 - 3m2 /8. 

III. U n2/2 + s2/2 sm 

IV. U n2/8 yn/4 + //8 + sn - sm 

V. U = n2/2 mn + m2/2 + sn - sm. 

We are interested in how this payoff structure varies wi th s. 
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Note that in the first two regions U is independent of s, while in 

the last three regions U is an increasing function of s. Figure 3 

depicts U as a function of y for two values of s, s1 < sz. Note 

that U is always the lowest in the third region. Intuitively, 

since the researcher could always taKe the initial contract, i . e • , 

guaranteed s, as it stands, renegotiation always benefits him. If 

his value to the firm is high, he will benefit from the possibil ity 

of additional payments to stay; if it is low, he will benefit from 

possibil ity of additional payments to leave. Only when his value 

is approximately equal to the contract wage will there be no 

additional benefit. 

It is apparent that by changing the level of s, we change the 

shape of the function which relates productivity to payoff. If the 

employee controls the distribution of productivity (through his 

expenditures on effort), then different levels of s will create 

different incentives for such expenditure. The optimal wage floor 

in the ex ante contract is determined by the following maximization 

problem: 

Max E 
s,x,w(.),c(.) ylx 

subject to 

n 

[y G(w(y)-c(y)) + f v dG(v)] 
w(y)-c(y) 

n 

- ax 

X in arg x max Ey!x [f max {w(y). v+c(y)} dG(v)] - ax 
m 

where (c(Y),w(y» solve (4.1) for all y. 
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Ex-amp.loa 3 

We will examin. a faml.ly of distl"'ibutions F(.I.) of a vel"'Y 

specific fOl"'m: Suppose that y is concentl"'ated on thl"'ee points: 

m ("bad"), n ("good"), and 2n-m ("gl"'e.t U
), whel"'. nand m al"'e 

I"'espectively the uppel'" and lowel'" bound on the SUppOl"'t of distl"'i

bution v. In othel'" wOl"'d, in the "bad" state, the I"'eseal"'chel""s 

output is with cel"'tainty lowel'" than his altel"'native wage. I n the 

absence of a contl"'act, of COUl"'se, the employel""s offel'" in the bad 

state is so low that the employee is cel"'tain to leave. In the 

-good" state, output is with cel"'tainty gl"'eatel'" than at his 

altel"'native oppol"'tunities; nonetheless, the employel'" sti 11 wi 11 

choose to l"'isK the employee's quitting by shading his wage offel"'. 

In the "gl"'eat" state, output is so valuable that the employel'" is 

unwill ing to l"'isK the employel""s d.pal"'tul"'e at all; instead he 

offel"'s a wage gl"'eat enough to gual"'ant.e that the I"'eseal"'chel'" stay. 

Next we need to descl"'ibe the effects of th. employee's choice 

of investment on the pl"'obabil ity of each of these thl"'ee outcomes. 

Let feasible levels of effol"'t x I"'ange fl"'om 0 and 1. Let M(x) 

and ~(x) I"'epl"'esent the pl"'obabil ity that y=m and y=n, I"'espectively, 

when the r-esearchel'" chooses invi'stment lev.l x. So I-M(x)-~(x) is 

the pl"'obabil ity y = 2n-m. Assume 1 ineal'" functions: 

M(x) = P + Mx, 

~(x) = Q + Nx 

with I"'estl"'ictions: M > 0 and (2M+N)(n~) < -8. 

The I"'estl"'ictions imply that an incl"'ease in human capital 

investment incl"'eases the I iKel ihood of the bad outcome (M)O), but 

that 

cost of the investment. The latter assumption impl ies that the 
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productivelY efficient level of investment is achieved at x=l. Note 

that the output structure mirrors that in section 3: more 

ment increases expected social benefit but also increases the 

risKiness of the outcome. 

Al though it is sociallY efficient to set x=l, the researcher 

will not have an incentive to expend this level of investment if 

the derivative of the expectation of W with respect to x is less 

than a. The absence of a contract is equivalent to the case s=m, 

that is, to a precommitment guarantee of a wage which will 

refused wi th probabi Ii ty 1. Plugging this value into the formula 

for U, we find, for s=m 

2 2 2 2 2 
dEU/dx = tHn - m )/2 + N(3n - 2mn - m )/8 - (M+N)(n -nm). 

Thus if 4M+3N > -8a/(n-m), then the employee has no incentive to 

invest in a world without a contract. It is easy to find triples 

(M,N,a/(n-m» which satisfy this inequal ity and the ones above. 

By increasing his investment, the researcher increases the 

I iKel ihood not only for the high productivity, high pay state, but 

also for the state with the lowest productivity and pay. By 

increasing the guarantee we can change the distribution of payoffs 

in a favorable way. For instanc. ~uppose we set s = (m+n)/2, that 

is, we pr·ecomm it to a guaran tee equa I to expec ted ou ts ide produc t-

ivity. For s=(m+n)/2, 

2 2 
dEU/dx = M(n /2 + (m+n) /8 - m(m+n)/2) 

y 

2 2 2 
+ N«n /2 + (m+n) /8 - m(m+n)/2) - (M+N)(n - mn). 
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Thus if -3(M+N) > 8a/(n-m), the employee will find it desirable 

to provide investment. 

The interpretation of these results is not difficult: we have 

made it privately worthwhile to the employee to invest effort by 

retaining the rewar"d for the highest outcomes whi Ie el iminating the 

penalty for the lowest outcomes. We have done so by fixing a 

guaranteed wage appropriately, that is the level that would have 

been offered e~ ~asL in the middle (good) outcome in the absence of 

a contr"act. The employer still finds it advantageous to supplement 

the offer in the highest state. Establishing a contract does not 

affect the individual~s return in the -good N or the -great" states. 

In the "bad" state, however, th. researcher~s utility is increased 

by the guarantee. Indeed, if we increased s further, we could make 

the expected payoff to the researcher greater in the bad state than 

in the good state, since we would reach a point where the 

employer would be interested in paying the researcher to leave in 

the bad state. However, if the last inequality does hold, ther"e is 

no need to go this far in our example, since the equal ity of the 

payoffs in the two lower states is sufficient to get the first-best 

i nvestmen t I eve 1 • 

All that rema ins is to check that it is prof i tabl e for the 

employer to offer this contract. If we considered only the incen-

tive effect on investment the answer is unambiguous. However, the 

contract does cause an inefficient retention in low productivity 

states. It will be profitable for the firm to offer a contract if 

this productive loss is smaller than the incentive gain. 

The joint payoff is E (yq + v(l-q)} - x, where q is an 

indicator function which eq~als 1 when the researcher stays and 0 
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when he leaves. 

If there is no contract, the joint payoff is 

P Ev + Q[n/2 

n 

+ r v dG(v) ] + (1-P-Q)(2n-m) 
J 

(n+m)/2 

= (2n-m) - (n-m)(3P/2 + 9Q/8). 

With a contract the joint payoff is 

n n 

-a + (P+M) ( m/2 + r V dG (v)) 
) 

(n+m)/2 
+ (Q+N)( n/2 + f v dG(v)) 

(n+m)/2 

= - a - (n-m)(13P + 9Q)/8 + 2n - m 

+(1-P-Q)(2n-m) 

It is not difficult to find parameters which satisfy the previous 

restrictions and for which the payoff with a contract is greater. 
'\.2 

For example the following is a consistent set of parameters; 

m=1/2, n=5, a=l, t::I(x) = x/3, hI(s) = 1 -x. 

5. Concluding Remarks 

If tenure were simply a means of insuring income, it would not 

exist. There are much better ways of guaranteeing income than by 

freezing an individual/s hold on his job. The challenge we have 

addressed in this paper is to generate models in which employers 

find it advantageous to give up the right to determine whether or 

not the employee will remain with the firm. Employers relinquish 

their abil ity to fire by guaranteeing in advance a wage to em-

ployees which may exceed not only employee productivity, but also 

employee opportunity cost at alternative employment. 
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In I ine with the observation that tenured jobs occur in posi

tions of high personal responsibil ity, we have used moral hazard 

through investment in unobservable human capital as the basis of 

the gain in our model. We have built two related models in which 

employer precommitment can induce the gain. 

made an assumption often used in casual 

In both models we have 

arguments to justify 

tenure: Investment which is desirable from the point of view of 

the employer imposes high risKs on the employee in the absence of a 

contract. 

This assumption only served as the starting point. The main 

tas~ was to find informational and contractual .tructures in which 

this moral hazard problem could not be met by the standard forms of 

incentive schemes -- piece rates or their more abstract 

counterparts. 

In Section 3, we solved the problem in relatively crude 

fashion: we simply asserted that even though the employer valued 

them, neither inputs nor outputs could be observed; thus pay had to 

be guaranteed independent of worK or productivity because there was 

no alternative. In such a case we showed that in the presence of 

risK aversion, it was still ~ossible for a firm to find it useful 

to pay a researcher, if it altered his risK tolerance sufficiently 

for him to find it advantageous to invest in risKier projects. 

Despite the crudeness of the model, it did provide a consistent 

formal ism for some casual arguments for tenure and could be ex

panded to include pre-tenure screening. 

In the Section 4, we demonstrated that the possibilities for 

job mobil ity made it easier to develop tenure contracts, in the 
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sense that we could dispense with the assumptions of risk aversion 

and separate employee returns from investment. 

The key assumptions, however, were retained from the first 

model namely private costly investment by the researcher in 

specific human capital and an inabil ity to write contracts based on 

value of output of the researcher for the employer. The second 

model was designed to ensure that some, but not all of the benefits 

of high productivity were passed on to the employee through a 

bargaining process which encouraged him not to quit when his 

productivity was high. 

We showed that a guaranteed wage floor could serve as an 

incentive device in this environment. The guarantee protected the 

researcher from downside risK, but did not preclude wage 

renegotiation on the upside. This distribution could maKe the 

employee will ing to taKe on risKier investments. 

Renegotiation of the guarantee can be used either to encourage 

or discourage employee quits. Given that the right to decide to 

worK or not has been vested in the researcher, and given that the 

outside opportunities are observed only by the researcher, the only 

way to encourage a separation is with a "golden handshake" that 

is, a bribe to quit. In the Appendix we showed that over an 

intermediate range there is no incentive for the university to 
. 
offer inducements in either direction, but that at very high pro-

ductivity merit increases would be granted as ~~ ~asL inducements 

to stay, and at very low productivity the firm would offer induce-

ments to quit. In the text we demonstrated that there exist ex-

amples in which an optimal contract need not induce bribes to quit, 
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tiation of -golden pa~achute.- as opposed to the ~.negotiation of 

wage inc~eases ne.d not se~ve as a c~iticism of the model. 

Fo~ wo~King th~ou9h ou~ model, w. picKed a pa~ticula~ly simple 

ba~gainin9 st~uctu~e. The Key po~tion of the st~uctu~e was that 

renegot i at i on broaden the class of ach i evabl e ou tcomes wi thou t 

necessar i 1 y a 11 ow achievment of the fi~st best efficient 

separations. An immediate question for inv.stigation is the effect 

of alte~native ba~gaining st~uctu~es on the cont~acting outcomes. 
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Footnot ... 

1. For a critical review, see Alchian (1958), Buchanan and 

Oevelotoglou (1970). 

2. In a note at the end of his article, Siow suggests a screening 

approach with a technology similar to our own. 

3. Thus we may want to distinguish between pure and appl ied 

research. For the l~tter form of worK, the value of output may be 

more easily verified. It is notable that tenure is not prevalent in 

research organizations outside academics, which special ize in 

appl ied research. 

4. Rather than assuming functional forms. for p(.) and 9(.» we 

could derive them from an underlying signal extraction problem as 

done in Harris and Weiss. 

5. Actually, it makes I ittle difference in our model wheth~ the 

employee sees the value of y. But it is essential that the insti-

tution which enforces contracts not be able to see y. The reader 

may find it more natural to think of y as revealed before v. 

6. Figure 1 is similar to figure 2 of Hall and Lazear; our model 

will be distinguished from their Nsimple contract 2- by our 

assumption that the researcher/s effort in period 1 changes the 

distribution of y. 

7. ThinK of the procedure as sequential: first y is revealed, then 

the employer makes a renegotiation offer, then v is revealed and 

th::"n the employee accepts or rejects the new offer and irmlediately 

announces his decision under whichever contract is active. There 

are two key elements to this structure: 

employer to precOrmlit not to make new offers and 2. The employee 
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cannot maKe counter offers as part of his final move. By imposing 

these two restrictions we rule out the two extremes sets of out-

comes: If we allowed precommitment to refrain fram negotiation but 

still allowed communication between the two players in the order 

described, we could achiev~ the first best through a campI icated 

contract with two layers of options. If we allowed the employee to 

propose couteroffers, the information revelation structure 

collapses. 

An alternate approach is to assume that the side payments in 

any renegotiation are not ob~ervable by any enforcement agency. It 

may be best therefore to regard them as non-monetary ·perks· or 

even under-the-table bribes. 

8. There are also additional restrictions on P and Q, but it is 

easy to show that these can always be met. 

9. We still have not calculated the optimal contract, but that 

problem poses no difficulty: al that has to be done is to find the 

minimum level of guarantee such that the researcher is willing to 

expend investment (in fact it is the level at which he is indif-

ferent as to the amount of investment he expends). 

less than (m+n)/2 but greater than m. 

The amount is 

There are interesting formal parallels of this section~s model 

with the model of Holmstrom and Ricart i Costa. 

account begins with an inabil ity to precommitz 

inabil ity is one-sided; in ours it is an 

In each model, the 

In their paper the 

inability to write 

contracts which cannot be renegotiated. In each case distortionary 

contracts within the I imited feasible set provide advantages for 

remedying a private information problem -- a moral hazard problem 

in our case; an information.~evelation problem in theirs. In their 
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model the distortion occurs in risK sharing; 

labor allocation. 

in ours it occurs in 
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APPENDIX 

The purpos. of this appendix is to examine the behavior of 

solutions to the following problem as the parameters sand yare 

varied. We assume y takes on values in some interval Y and stakes 

on values in the interval [m,nl. 

I.b.e .E'.c.obJ..em 

(AI) max (y-w) G(w-c) - c <l-G(w-c» 
W,c 

s.t. c > 0 

w > s 

We will denote the solutions w(s,y) and c(s,y). Let 

d = w-c 

J(d;y) = (y-d)G(d) 

and rewrite the problem as 

(A2) max J(d;y) - c 
c,d 

s.t. c > 0 

d+c > s 

Ib.e.ac.em~ Assume 

a. G is an increasing, continuous function on the interval 

[m,nl 

b. G(m) = 0 

c. G( n) = 1 

d. (y-d)G(d) is strictly concave in d for (y,d) in Yx[m,nl 

Then there exist increasing functions !(y) and §(y) with 

S(y) > !(y) such that 
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1 • w(s,y) = max (s, !(y» 

2. c(s,y) = max (0 , s - §,(y» 

3. d(s,y) = s(y) if 'it < !(y) 

= s if §(y) < s < §(y) 

= S(y) if s > S(y) 

E.c.ao£.:.. There is no loss of general ity in restricting d to the 

inter-val [m,n] ; without cost we can modify the function J by 

setting it equal to negative infinity if d lies outside that range. 

Define s(y) as the point where the derivative of J with respect 

to dis equa 1 to zero. Define S(y) as the point where the 

derivative of J with respect to d is equal to minus one. (Mor. 

preci$ely, since the derivatives need not always exist, define 

s(y) as th. point with a subgradient of ° and S(y) as the point 

with as subgradi.nt of -1.) Note that S(y) is not less than s(y). 

For problem (A2), the Kuhn-Tucker conditions are as follows: 

L > 0, c > ° with complementary slackness 

M > 0, d+c > s with complementary slackness 

L + M = 

and M is a subgradient of J with respect to d. (in particular if 

the derivative of J with respect to d exists at the point (d,y) 

then it equals M). Note therefore that a subgradient of d must be 

in the range [-1,0]. 

If ..s < 'E- < .§ (i .e., s has a subgradient in [-1,0» then the 

Kuhn-TucKer conditions ar. satisfied by 

c = 0, d = s. 

If s > S (i .e., s has a subgradient less than -1) then 
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M = 1, d = § and c = S s. 

If s < s (i.e., s has a subgradient greater than 0) then 

H = 0, d = sand c = O. 

Equations for w follow immediately. 

that w is the wage offered to encourage 

the individua~ to remain with the firm and c is the side 

payment offered to encourage the individual to leave. Thus w-c = 
d is the effective payment for remaining. Given a productivity 

y, the initially contract is not renegotiated as long as the 

initially contracted wage s 1 ies in the interval [s,SJ. If the 

initially contracted wage 1 ies below s, 

If the initially contracted wage 1 ies above S, then c, the 

side-payment for leaving, is offered to bring the effective 

payment for remaining down to S. 

As the individual~s productivity increases, sand S, 

boundaries of the regions, also increase. Thus as the individ-

uaJ/s productivity increases, wage offers increase, and side-

payments to leave decrease. 

Figure 4 general izes Figure 2, depicting d as a function of 

-y for two different levels of s with s greater than s • 
1 2 

In the case of a uniform distribution on the interval [m,nJ: 

G(d) = (d-m)/(n-m) for d in [m,nJ 

J is a convex function for all y on the real ine and 
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= (m+y)/2 if m < (m+y)/2 < n 

= n 

= m 

if (m+y)/2 > n 

if (m+y)/2 < m 

= (n+y)/2 if m < (n+y)/2 < n 

::: n 

::: m 

if (n+y)/2 > n 

if (n+y)/2 < m 

Substituting these values into the expressions in the 

theorem above yields formulas (4.2) of the text. 

If the convexity assumption is omitted (assumption 4 in the 

above theorem) d continues to be non decreasing in y and s, 

although the precise statement is complicated by the fact that d 

becomes a correspondence. The behavior of the w, c, and d 

correspondences can still be described by dividing the s~s into 

three intervals, with the endpoints of the intervals increasing 

in y. In the two extreme intervals, behavior is identical with 

that described in the theorem. In the middle interval however 

in particular, d need not be behavior i s mor- e c omp I i cat e d ; 

constant across the inte~~al. A more detailed analysis is 

available in an earl ier version of this paper. 
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