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Abstract



Recent developments in game theory have greetly expanded the scope for formd andyss of
employment relationships characterized by incomplete contracts (i.e. in which “contested
exchange’ conditionsinvolving a strategic distinction between “labor” and *labor power”
aix). However, these developments have largely been built on the presumption that individuals
respond solely to contingent incentives, understood as materid rewards or punishments which
vary directly with the behavior being motivated (as, for example, when aworker increases |abor
effort in response to a potentid bonus or the threet of firing). This presumption rules out the
plausible case of noncontingent incentives, defined as those which flow from nature of the
transactiond reationship rather than the provison of materid incentives a the margin. This
paper exploresthe logic of employment relationships in which these dternatives are subgtitutes
in motivating worker effort. Toward this end, the multi-task principal-agent modd due to
Holmstrom and Milgrom is adapted to reflect the possibility that aworker’s margina cost of
supplying effort depends in part on the context of the employment relationship structured by the
employer, in particular through the balance of incentive pay and and a“gift” provided to the
employee in the form of an economic rent. Implications for the structure of pay, labor market
segmentation, degradation of work, and the socid efficiency of profit-maximizing employment

contracts are considered.

Preliminary; please do not cite without permission. | thank Steve Burks and William Ferguson for insightful
comments on an earlier draft without implicating them in the commission of any remaining errors.



1. Introduction

Mainstream economic andyses of employment relationships and labor market outcomes
typicaly proceed on the assumption that preferences for work are exogenous to given market
and production relations. In particular, this assumption hasinformed the literature on incentive
provison under imperfect information (e.g., analyses based on principa-agent and efficiency
wage models), with the consequence that incentives are understood soldly in the sense of
rewards which vary directly with effort, a least in expected terms. | refer to incentives
understood in this sense as contingent.

There is, however, abody of evidence which suggests that the incentive to work depends as
well on the nature of the relationship within which work effort is provided, the key distinction
being that in this case rewards to the worker may perhaps not vary at the margin with changesin
effort. Incentives of the latter type | label noncontingent. The scope and relative power of
contingent and noncontingent rewards has long been a subject of interest to socia
psychologists (see, for example, Deci (1975)).

There has been some attention paid to non-contingent rewards in the labor economics
literature. Akerlof’sinterpretation of high wages as aform of “gift exchange’ (1984), for
example, was anticipated by Reynolds (1951, p. 232) in hisin-depth case study of the New
Haven labor market. 1n asomewhat different context, Dorman (1996, p. 126) summarizes
evidence suggesting that workers' willingness to bear occupationd risk dependsin part on ther
participation in production decisions, and perhaps more strongly so than on the provision of

“compensating differentids’ in pay.



This paper takes the argument a step further by considering political economic consequences
of the possibility that contingent and noncontingent rewards are substitutes in motivating worker
effort. This posshility issuggested by Lane (1991) in his assessment of the “hidden costs’ of

exclusve reiance on contingent rewards:

Noncontingent rewards by themselves not only fail to produce hidden costs but may enhance per-
formance. Pittman et al. [1982] found that compared to the contingently rewarded and to the un-
rewar ded controls, those who were rewarded irrespective of their performances showed the great-
est interest in more complex work on asecond trial....By itself, then, noncontingent pay isvery

likely favorable to performance. [p. 394; emphasisin original]

Prompted by such considerations, this paper explores the consequences for labor market
outcomes of incorporating both contingent and noncontingent incentives in amodd of
employment relationships characterized by asymmetric information. Toward thisend, | adapt an
andyticdly rich verson of the wel-known principal-agent model to accomodate both forms of
incentive provison. A key festure of the modd is that the equilibrium mix of contingent and
noncontingent incentives is determined endogenously by the employer, giving rise to potentidly
testable hypotheses about the structure of employment relationships. These results are then
applied in explaining phenomena such as labor market ssgmentation, job queues, and the

incentive structure of compensation.



2. Analytical Framework

The paper’ sforma argument is based on the multi-task principd-agent modd due to
Holmstrém and Milgrom (1991). In dlowing that workers potentidly undertake a number of
distinct production tasks, this gpproach is arguably more descriptively appropriate than the
standard single-task moddl, and alows for amuch broader range of hypotheses about the
sructure of employment relations. Holmstrém and Milgrom’s framework dso has the signd
advantage of relative tractability.

Theinitid context of the modd is an employment relationship between aprincipa P and a
angle agent A. The activity of production involves avector of taskst = t; t, ..., t,, each
eement of which is non-negative. Production tasks are undertaken by the agent a cost C(t, R),
understood to be strictly convex and continuoudy differentiable (to whatever degree required) in
itsarguments. Theterm R, defined more precisely below, denotestheleve of economic rent
received by the agent. The agent’ s effort vector choice yields a gross benefit V(t) to the
principa, understood to be at least twice continuoudy differentiable and drictly concave. Patid
derivatives are denoted by subscripts on the relevant functions, with C; (V;) representing the
derivative of cost (gross benefit) with respect to effort leve in the ith production task (with a
amilar interpretation for higher-order partia derivatives).

The principa cannot observet. However, the agent’ s efforts generate a vector of
information Ignds

x=nm(t) +e,



where n{-) isincreasing and concavein its argument and e isnormally distributed with mean
vector zero and covariance matrix S . One possible interpretation of n{- ) isthat it represents
the production function linking the agent’ s effort vector to net outpuit.

Given these informationd restrictions, the principa can only base gross compensation y on
the Sgnasrecaived. For agiven compensation scheme y(x), the agent’s utility satisfies
u(CE) = E{u[y(x) - C(t,R)]} ,
where u(2) = - e "* , CE denotes the agent’s “ certainty equivalent” pecuniary payoff and r
measures the agent’ s (congtant) leve of absolute risk averson. In contrast, the principd is
assumed to be risk neutrd in net benefit V(t) - E{y(X)}.

Let’ssmplify the andyss by gtipulating that the compensation schemeislinear in x, thus
takingtheform y(x) =a "x+ b , where a isacolumn vector of incentive payments (that is,
piece rates attached to corresponding array of observable outcomes x) and b isascaar
representing the fixed component of pay. Then given normd digtribution of the errors and the
exponentia form of the agent’s utility over net compensation, this smplification implies thet
CE=a 'mt)+b- C(t,R)- ira 'Sa, or expected total compensation minus cost of effort
and arisk premium depending on the agent’ s degree of risk averson and the variance of the
agent’sincome. Under these conditions, then, the agent seeksto maximize CE. The
principal’s net payoff is correspondingly V(t) - a 'm(t) - b .

Recdl that contingent incentives to the agent are defined as those which increase a the
margin as (any dimension of) effort increases. 1n the present context, such incentives are clearly

provided through the piece rate vector a . Noncontingent incentives, in contrast, are those



which don't vary with effort, yet induce the agent to offer ahigher level of effort than that which
would obtain in the absence of such an inducement.

The key difference of the present gpproach from that of Holmstrém and Milgrom (and most
other treatments of the principa-agent problem) liesin the assumption that noncontingent
incentives are rdationship- specific and thus endogenous. To put it another way, Holmstrom and
Milgrom countenance (indeed, some of their results depend upon) the possibility that workers
would willingly choose postive effort levels even in the aosence of contingent rewards. In this
paper, | assume that these effort levels depend on the nontingent reward, in the form of
economic rent, provided to workers by the firm.

To capture the role of noncontingent incentives, assume that thereis somevauet =t such
that C; (t, - ) =0fordl i, and furthermorethat t_isdrictly increesng in R [Note that strict
convexity of C impliestha C; (t, - ) <Ofort<t.] Without lossof generdity we can dso
assumetha C; (0, 0) = 0. Theidea hereisthat the provison of a“gift” in the form of economic
rent induces the agent to provide a grictly pogitive effort vector even in the absence of
incentives which vary a the margin.

| dso impose the non-trivid condition of No Free Gifts, which requires that
Ci(t,R) +1>t > Ofor dl non-negativet, R Thissaysthat the principal’s margina cost (net
of incentive effects) of offering the agent an economic rent is aways positive and bounded away
from zero. This condition isrequired for smplicity. Inits absence, we d smply haveto
diginguish “freg’ from “codlly” giftsin equilibrium compensation.

The god of the principd isto maximize expected net benefit from the employment

relationship subject to two condraints. the agent must be guaranteed at least areservation utility



of U (the“participation congraint”), and the agent must be induced to provide effort viathe
principd’s choice of the compensation scheme, since effort cannot be directly observed by the

principa and thus cannot be eicited by contractua means.

3. Theagent’s optimization problem

The principd-agent problem is aform of Stackelberg game. Consequently, we must begin
the analyss by considering the agent’ s choice of effort levelsfor a given payment scheme. For
agiven ecification of (a, b ) by the principa, the agent in effect solves

MaX:, CE=a'mt)+b- C(t,R)- 4ra'Sa,

with the following firs-order necessary conditions for an optimum at t:
CE, =a,m(t)- C(t,R £Gt, 2 GCE °t, =0, i =12,...,n. (@)
(Second-order conditions for a globa maximum are guaranteed by the convexity of C.)

Note that, in the presence of honcontingent incentives, neither positive nor even non
negative piece rates are required to induce the agent to perform positive effort. In particular, the
agent will provide effort even given zero piece rates aslong asb is sufficient to yield postive

rent to the agent.

4. The principal’s optimization problem
Armed with the results of the agent’ s optimization problem, let’s now consder the

congtrained net benefit maximization problem confronting the principa. The employer faces two



congraints. any desred effort vector of the agent must be induced through the appropriate
balance of incentives (given (1)), and the agent must receive a least her reservation utility. Itis
convenient to expressthis constraint by defining R=CE - U ,

where CE is defined as above, and then redtricting R to be non-negtive.

At this point we introduce some additionad smplifying assumptionsto avoid fruitless
complicationsin an dready difficult optimization problem. In particular, assume n(t) =t and
that for dl i and t,, V, (t;,t.,) approachesinfinity as t. ® 0" . (Thelatter condition rules out the
possbility of corner solutionsin effort levels)

Inlight of the preceding, the principa solves the optimization program

Max

a,tb,RO

L=V(t)-a"%-b+§1,[a - Gt R]+na’x+b- C(t,R)- La’@a - R],

where(l ,,I ,,...,I ,,m) arethe Lagrangian multipliers associated with the incentive
compatibility congtraints and modified participation constraint, respectively.
The firg-order necessary conditionsfor (t*,a*,b*,R*) to condtitute a constrained

optimum are as follows (second-order conditions are guaranteed by the assumptions detailed

above):
L =a - C(t"R)=0 "i 2
L,=a*"t*+b*- C(t*,R*)- dra*' Sa*-R*=0 3



L, :Vi(t*)'ai*_é_l i * G (R =0 (4)

L, =-t %+ *+m*t * - r(@ a s ;) =0 (wherethes ; arethedementsof & ) (5)
j

L, =-1+nm* =0 ©)

Lp =-8 | Cr(t*,R¥) - m* (Co(t*,R*) + D £0 R 2 0 L xR =0, ©

Conditions (2) and (3) merdly restate the congraints, evauated at the optimum. Condition
(4) indicates that effort levelswill diverge from Pareto-efficient levels unless the incentive

constraint is non-binding for al dimensions of effort (i.e, | ; =0 fordl i).

Together with (6), condition (5) saysthat | *; = r(é_ a ;s ;) , the podtive margina impact
i

on therisk premium of increasing the ith piece rate (which guarantees that the incentive
condraints are dl binding).

An dement of indeterminacy isintroduced through (7). Since the term multiplied by r* (i.e.
the margind direct cost to the principa of providing arent) is gtrictly positive by the No Free
Gift assumption, the complementary dackness condition indicates that R* >0 only if the first
term on the right-hand side of (7) is sufficiently high. The sgnificance of this, in tandem with the

remaining conditions, is consdered in the next section.

5. Implicationsfor the Employment Relationship



WEe re now ready to condder the primary implications of incorporating opportunities for
both contingent and noncontingent incentives in the multi-task principa-agent reationship. In
particular we would like to know the conditions under which the principa chooses to provide
the agent with noncontingent incentives in the form of economic rent. As discussed below, these
conditions will have particular theoretica sgnificance with respect to the nature of labor market
outcomes. [Proofs of the following propositions are omitted here, but available from the
author.]
Intrinsic Incentives and Market Segmentation

The firg result establishes the conditions under which the employer will forego providing the

worker an economic rent, despite its incentive properties.

Proposition1 R*=0forror & sufficiently cdloseto zero.

In other words, so long as firgt-best conditions are gpproximated sufficiently closdly, the
principa never offersthe agent arent. Conversdly, R*> 0 only occurs if the agent’srisk
averson or the eements of the variance-covariance matrix (representing the basic riskiness of
the transaction to the agent) are sufficiently high. The intuition behind this result is thet, for
sufficiently low risk or agent risk-averson, the principa incurs very little cost in motivating the
agent soldy by contingent means; in particular, the margind cost of contingent incentive
provison falsbeow that of offering the agent arent.

Thisresult is Sgnificant because of itsimplications for the dud structure of labor markets. It

has long been argued that labor markets are segmented in the sense that there are  good”

10



(high-wage, long-tenure, low-risk, etc.) and “bad” (low-wage, high-turnover, messy and/or
dirty, etc.) jobs separated by mobility barriers sufficient to preclude the formation of
compensating differentidsin pay. The present modd suggests that the fault line for such
segments is established by differences in workplace information conditions.

For given risk preferences, the “primary sector” jobs are characterized by relatively noisy
informationd conditions, while supervison of “secondary sector” yields comparatively precise
ggnds about underlying effort. [One might imagine, for example, that “McJobs’ have the
characterigtic that a fixed monitoring cost alows amost perfect information about worker effort,
due possibly to advanced automation in such settings.] In arelated paper presented in this
sesson, Steve Burks fleshes out this result to provide an intriguing analysis of segmentationin
the trucking indudtry.

Of particular interest in the present context is the case considered by Holmstrom and
Milgrom in which a least one production task is virtudly unobservable by the principd
(equivdent to the variance on its corresponding sgna gpproaching infinity) and tasks are
reasonably close subdtitutes in the agent’ s cost function. In this case, it is readily shown that
a* =0, so that incentives are generated solely by non-contingent means. Such aresult is
observationdly equivadent to the provison of “efficiency wages’ which do not vary directly with
(expected) output. Thus, the model suggests a theory concerning the form of compensationiin
which forms of pay are correlated with market segments.

Before leaving this subsection, it should be noted that the provision of economic rent implies

that markets for “primary” jobs do not clear, with the consequence of involuntary unemployment
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or “job queues’ specific to the primary sector. Evidence for the existence of such phenomenais
consdered by Dickens and Lang (1992).
Inefficiency of Incentive Provision

The next key result concerns the socid welfare implications of the principd’s choice of

incentive provison.

Proposition 2 The principd offers the agent an inefficiently low level of economic rent.

The reason for thisresult is that from a socid standpoint only the cost-reducing and incentive
aspects of R matter, while the principa aso cares about the distributiona aspect, limiting his
willingness to offer the agent an economic rent. In particular, some leved of gift isdways
desirable from asocia standpoint, but as seen from Proposition 1, the principd is not ways
willing to tender this gift to the agent.

Otherwise, the modd yields the standard result that the agent’ s effort levels are inefficiently

low given imperfect information and agent risk averson.

Proposition 3 Ifr > 0and S > 0, the agent’ s effort leve t* is beow the firg-best full-

information levd.

Thisis an immediate consequence of (4), given that the incentive competibility congraint is
binding for dl dimendons of effort.

An example

12



To illudrate these results, consider an example drawn from Holmstrom and Milgrom's
andyds of “low-powered incentives’” arising in multi-task agency relationships (section 3.3). As
in that section of their paper, I'll assume that the there are two tasks which are perfect
subdtitutes in the agent’ s utility function. Specificadly, consder the following:

V(t) =(Int, +Int,); C(t,R) =%(T- R)*, whereT=t;+1,

o

a :[s ij]i j:12,51Jchthatsij =0 forit j andr >0 (drict risk averson).

If the principa had perfect information about the agent’s effort levels (i.e, s ; =0 fordl i),
there no cogt to the principa of providing first-best incentives through the choice of piecerates,
and thus the agent is not given arent. The firgt-best full-information solution has
a,=a,=T*=1=2t,i =12. Thefixed payment, b * , is set by the principa so asto
guarantee that the agent receivesjust her reservation utility level.

In the presence of uncertainty about the agent’ s effort levels, it becomes costly to provide
the agent with efficient incentives, and consstent with Proposition 3, the principa induces the
agent to undertake inefficiently low effort: t =[2(T* - R*)(1+rs, )]‘1,i =1,2. Aspromised
by Proposition 1, when r(s ,, +s ,,) (which determinesthe principa’s marginal cost of

providing high- powered incentives) is sufficiently low, R* = 0 (no rent is provided), and

T*= 2+r(511+522) :aI:a; <1.
2(0+rs ,)(A+rs L)

We might consder this result to describe the “ secondary” segment of a segmented labor

market: agents are given no rent and high-powered effort incentives (although the latter take the
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form of piece ratesin this specific modd, they might also take the form of firing threets given full
employment).

If, conversdly, the variance associated with monitoring worker effort is sufficiently high, the
agent isgiven arent, so as to provide risk-free noncontingent incentives and thus dleviate the
relatively high costs associated with risky contingent rewards. Provison of an economic rent,
which requires the existence of job queues in market equilibrium, corresponds to outcomes
usudly associated with the “primary” segment of a segmented labor market. Workersin the
primary segment are paid primarily on the basis of “low-powered” incentives (sdary) if at least
one dimengon of their jobs is extremdly difficult to measure. In terms of the mathematics of this
example, when the rent congtraint isbinding, a; =a;, = T* - R* = (L+1(s,, +5 ) ' thus,
as ether of the variance terms approaches infinity, both piece rates gpproach 0, and in the limit

the agent is motivated solely through the provision of economic rent.

6. Conclusion

The nature of employment relationships characterized by potentid incentive problems
changes dramatically when the standard principd-agent analysisis modified to reflect the
existence of noncontingent incentives as wel as the more familiar contingent form of motivation.

In this paper, I ve shown that the possibility of noncontingent incentive provison may help to

14



explain the existence of labor market segmentation as well as differentid payment structures
across segments. Normatively, profit-maximizing employment rdaionships are inefficient if
noncontingent incentives are provided by economic rents, snce sAf-interested employers
provide insufficient rents to workers.

The modd examined in this paper can aso be adapted to sudy employer incentivesin
Sructuring the workplace environment. One interesting issue, currently under investigation, is
the possbility that the condderations introduced here increase the tendency of employersto
“degrade’ the labor process (in the sense discussed by Braverman (1974)) so asto minimize

the rent that must be supplied to employees.
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