Optimal Incentives for Teams
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Much of the existing theory of incentives describes a static relationship that lasts for
Jjust one transaction. This static assumption is not only unrealistic, but the resulting
predictions appear to be at odds with many work organizations. The current paper
introduces possible long-term interaction among agents, and studies how the design
of explicit incentives and work organizations can exploit, and interact with, the
implicit incentives generated by the repeated interaction of the agents. The optimal
incentive scheme is shown to display observed features of the increasingly popular
“teams,” such as the use of low-powered, group incentives. (JEL D23, J33, J41,

L23)

Teams have become increasingly popular in
the U.S. workplace and elsewhere. Not only are
teams adopted widely,' but many prominent
firms boast of success stories associated with
teams. Eastman Kodak Company reported a 70-
percent decrease in emulation defect levels and
considerable cost saving from their R&D Mul-
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! According to Paul Osterman’s (1995) survey based on
the sample of 694, work teams are present in 54.5 percent of
American establishments. Similarly, Brian Dumain (1994)
estimated that about two-thirds of U.S. firms use work
teams.
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timake Team;? AlliedSignal Aerospace reported
an 11-percent increase in their aerospace reve-
nue from a team-based approach in marketing;’
service firms such as Federal Express and IDS
posted a productivity increase of up to 40 per-
cent due to self-managed work teams (Dumain,
1994); Boeing used teams to cut the number of
engineering hang-ups on its new 777 passenger
jet by more than half (Dumain, 1994); quality
improvement teams at Texas Instruments Ma-
laysia are credited with saving $50 million in
ten years by reducing their product-cycle time
in half (Charles C. Manz and Henry P. Sims, Jr.,
1993).*

While the specific characteristics of success-
ful teams vary across cases, their common un-
derlying philosophy is to foster cooperation
among employees via several features of work
practices. First, members of a self-managed
team interact frequently and consistently over a
long period (“long-term interaction”).” Second,
members of teams are “empowered” to make

2 See “Kodak Research and Development Receives Pres-
tigious Award for Workforce Excellence” (Business Wire,
October 14, 1999).

3 See “How We Brought Teamwork to Marketing” (The
Wall Street Journal, August 26, 1996).

4 Other successful examples include Proctor & Gamble
which treated teams as their trade secret, General Motor’s
Saturn experiment, Gaines, Cummins Engine, Digital
Equipment, Ford, Motorola, Tektronix, General Electric,
Honeywell, LTV, Caterpillar, Monsanto, AT&T, and Xerox
(Manz and Sims, 1993).

5 Not all team-based organizations have long life spans.
Some problem-solving teams are temporary by design.
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day-to-day decisions on project assignment and
problem solving (“decentralized authority”).
Third, instead of outside supervision, team
members are encouraged to monitor and moti-
vate each other (“peer monitoring”). Last, but
not the least, rather than a competitive scheme
such as relative performance evaluation, team
members often work for cooperation-enhancing
incentive schemes such as group incentives
(“joint performance evaluation”). Recent empir-
ical studies by Casey Ichniowski et al. (1997)
and Brent Boning et al. (1998) based on steel
finishing-line data find that adoption of work
teams increases productivity, especially when
they are combined with a set of “innovative”
work practices mentioned above.

This heightened emphasis on the cooperative
work practices marks a departure not only from
the traditional work structure but also from the
traditional economic theories. Up until recently,
the economic theory of incentives largely fo-
cused on a short-term relationship among em-
ployees and advocated the use of incentive
schemes that are sensitive to individual perfor-
mance measures and induce competition among
employees via tournaments or relative perfor-
mance evaluation (see Oliver Hart and Bengt
Holmstrom [1987] for a general overview).
While these static models generated many use-
ful findings and insights, their predictions are at
odds with the fact that the actual incentive
schemes adopted are low powered® and that
they seldom involve relative performance eval-
vation. It is often argued, for example, that
relative performance evaluation discourages a
cooperative work morale and encourages em-
ployees to adopt restrictive work norms and to
penalize “rate busters” (see James N. Baron and
David M. Kreps, 1999 p. 229). More recent
work, such as Holmstrom and Milgrom (1990),
Hal R. Varian (1990), Ram T. S. Ramakrishnan
and Anjan V. Thakor (1991), Hideshi Itoh
(1992, 1993), and Ines Macho-Stadler and J.
David Perez-Castrillo (1993), does recognize
the value of encouraging employees’ coopera-
tion. In particular, Holmstrom and Milgrom
(1990) and Itoh (1993) demonstrated that if
employees coordinate their efforts and share

6 See Michael C. Jensen and Kevin J. Murphy (1990)
and Holmstrom and Paul Milgrom (1991, 1994).
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risks in a Pareto-efficient fashion, then employ-
ers benefit from it by using a simple group-
incentive scheme. Due to the static nature of
these models, however, they left unexplained
how cooperation among employees can be
achieved.”

The current paper explicitly addresses the
enforcement issues associated with employees’
cooperation by introducing the possibility of
their long-term, repeated interaction.® Repeated
worker interaction is realistic since many em-
ployment contracts have long-term or even
open-ended life spans. Not surprisingly, intro-
ducing repeated interaction among employees
enables us to explain their cooperation as self-
enforcing behavior. But most importantly, it
yields a host of new insights about the optimal
design of work organizations that were absent in
the extant literature. As we show below, re-
peated interaction can create implicit incentives
by encouraging employees’ peer sanction. Fur-
thermore, the design of the explicit incentives—
through the design of compensation schemes
and task assignment—influences the nature and
scope of the employees’ dynamic interaction
and hence the power of implicit incentives. By
studying how the implicit incentives can be
optimally induced by, and combined with, the
explicit incentives, we develop a set of interre-
lated predictions on various aspects of organi-
zational design.

Specifically, the current paper develops the-
oretical rationales for various team-oriented
incentive features. First, we find that the com-
pensation schemes that reward an employee
when his coworkers perform well (what we call

7 These papers simply assumed that the agents would
achieve Pareto-efficient risk sharing and effort coordination.
Not only are such risk-sharing agreements unobserved in
practice but it is not clear how the agreements can be
enforced. For example, if these agreements were enforced
by an explicit side contract, then they would require agents’
effort decisions to be contractually specifiable. But the
feasibility of such contracts would mean that the principal
can directly contract on the efforts to solve the incentive
problem completely, thus making agents’ cooperative ar-
rangements superfluous. A similar enforcement issue exists
with a literature on collusion (see, for instance, Jean Tirole,
1986; and Jean-Jacques Laffont and David Martimort,
1997).

8 In this sense, we view the current paper as complemen-
tary to the recent literature on worker cooperation men-
tioned above.
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“joint performance evaluation”) can be desir-
able in the repeated setting. Such schemes pro-
vide the workers with a motivation and means
to exert peer sanction, which lowers the cost of
providing incentives compared with other
schemes such as relative performance evalua-
tion. Second, the task assignment rule that
makes employees dependent on one another to
achieve success (or equivalently to avoid fail-
ure) can lead to a strong incentive. Mutual de-
pendence and the ability by each employee to
sabotage his coworker can be valuable since it
raises the employees’ capabilities of peer sanc-
tion. Finally, the current paper yields a compar-
ative static prediction: the optimal incentive
scheme displays observed features of team-
oriented organizations when the relationship
among employees has a long life span, and the
characteristics of the traditional work structure
when the relationship has a short life span.
These results are consistent with the empirical
findings of the recent human resource literature
mentioned above.

The current paper is similar in its scope to
Holmstrom and Milgrom (1994) in that we too
predict a cluster of interrelated incentive fea-
tures rather than explaining each work practice
as an isolated phenomenon. It is similar in spirit
to Eugene Kandel and Edward P. Lazear (1992),
who explicitly consider the disutility effect of
peer pressure and study how it can be best
exploited. Our explicit attention to the endoge-
nous mechanisms through which employees can
generate implicit incentives is novel compared
with the comparative static approaches adopted
in these two papers. Our work is also related to
the dynamic contracting literature (see W. Bent-
ley MacLeod and James M. Malcomson, 1989;
George Baker et al., 1994, 1999, 2001; Klaus
M. Schmidt and Monika Schnitzer, 1995; Anil
Arya et al., 1997; Margaret A. Meyer and John
Vickers, 1997; B. Douglas Bernheim and Mi-
chael D. Whinston, 1998; Holmstrom, 1999).
Unlike these articles which largely focus on the
single-agent environment,” our focus is on the
relationships among multiple agents. Finally,
our work is related to, but differs from, the
pioneering work on “teams” by Armen A. Al-

° The exception is Arya et al. (1997) who focus on group
incentives via a two-period model.
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chian and Harold Demsetz (1972) and Holm-
strom (1982), who focus on the effect that
budget balancing has on the incentives of team
members, and the work by R. Preston McAfee
and John McMillan (1991), whose main con-
cern is adverse selection in the multiple-agent
environment.

The next section lays out basic features of the
models. Sections II and III study the optimal
compensation scheme and the optimal task as-
signment rule, respectively. Section IV
concludes.

1. Preliminaries

A principal hires two identical agents, 1 and
2, to perform a project (or projects) in each
period. All parties are risk neutral, except that
the agents are subject to limited liability. We
simply assume that the principal cannot impose
negative wages on the agents. Limited liability
of the agents may arise from workers’ having
the freedom to quit but it may also arise from
institutional constraints such as laws banning
firms’ exacting payments from workers, work-
ers’ liquidity constraints, or their extreme risk
aversion for bearing loss.'® In each period, each
agent makes a binary effort decision k € {0, 1}
at the cost of ke, for e > 0; i.e., the agent either
“shirks” (k = 0) or “works” (k = 1). The
productive arrangement (or “team”) is an open-
ended relationship, which is terminated at the
end of each period with probability 1 — & € (0,
1). The probability & can alternatively be inter-
preted as a common discount factor for the two
agents. The former interpretation allows us to
use 8 as a measure of the (expected) life span of
the team relationship. Each agent’s reservation
utility, which he can collect when the team is
terminated or when he quits, is assumed to be
zero."!

Throughout, we assume that agents

LT3

work”

10 This assumption yields the standard “efficiency wage”
cost of incentive provision. By contrast, risk premium con-
stitutes the incentive cost in the standard model of risk-
averse agents.

1 Assuming that both the liability limit and the reserva-
tion utility are zero is consistent with the “quitting-
constraint” interpretation of the former. The main results
and the insight would continue to hold when the reservation
utility is positive but is very close to zero.



