Centralized and Decentralized Decision
Making in Organizations

]én ZébO]Ilfk, University of Southern California and Queen’s

University

This article identifies a new type of cost associated with centraliza-
tion. If workers are liquidity constrained, it may be less costly to
motivate a worker who is allowed to work on his own idea than a
worker who is forced to follow the manager’s idea. Thus, it may be
optimal to let workers decide on the method for doing their job even
if managers have better information. This conclusion holds even if
more general contracts are considered that are based on communi-
cation of information between the worker and the manager, as long
as these general contracts are not entirely costless.

I believe people will do much more with their bad idea
than they will with your good idea. (DAvE CHECKETTS,
president and CEO of Madison Square Garden [Boeck
1996])

I. Introduction

In recent years, many U.S. companies have adopted innovative work
practices, frequently including greater decentralization of decision mak-
ing. In a recent survey of private-sector establishments with 50 or more
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employees, about 45% of nonsupervisory workers directly involved in
production had substantial discretion over the method for doing their job
(Osterman 1994). An extreme example may be the department store
Nordstrom, which issues its workers only one instruction: “Use your
own judgment” (Economist 1995).

The question of centralized decision making versus delegation has long
been present in the management literature. The typical focus has been on
a trade-off between two opposite effects of delegation: on the one hand,
delegation leads to a better utilization of information scattered throughout
the lower levels of the firm’s hierarchy; on the other hand, it entails a
loss of control for the upper-level managers.

This article identifies a new type of cost associated with centralized
decision making. This cost comes from the interplay among Bayesian
updating, moral hazard, and workers’ liquidity constraints. In this en-
vironment, it may be more costly to induce a worker to work on someone
else’s (i.e., the manager’s) idea than on his own idea. For illustration,
consider a research team of two, a boss and a worker, trying to develop
a commercially viable alternative to gas-fueled cars. Suppose that the man-
ager decides that they will follow her (the manager’s) idea and concentrate
on alternative fuels, say alcohol. If the worker originally believed that
they should rather concentrate on solar energy, he is now quite pessimistic
about their chances to succeed. Therefore, he may not be very enthusiastic
about providing effort and needs a strong incentive contract to get mo-
tivated. However, if the worker is liquidity constrained, a stronger in-
centive contract will be more costly. The reason is that it is hard to punish
him for a failure and therefore he must be rewarded more for success. I
show that, because of this motivation effect, it may be optimal to delegate
decision-making authority to the worker even if the manager is better
informed than the worker. Moreover, for some parameter values, dele-
gation to a less informed worker is optimal, even if a more general class
of contracts is allowed in which the project choice and the agent’s pay
depend on communication of information between the principal and the
agent.

The rest of this article is organized as follows. In Section II I discuss
the related literature, and in Section III I describe the assumptions and
the basic model with one manager and one worker. In Section IV, I provide
a comparison of centralized and decentralized decision making, and in
Section V I allow for general contracts that condition the agent’s pay and
the project choice on whether the agent and the manager agree on which
project is optimal. In Section VI I conclude. All proofs are in the appendix.

I1. Related Work

Much of the research dealing with optimal design of hierarchical or-
ganizations does not look at the optimal allocation of decision-making
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authority. Rather, it is concerned with the costs of communicating and
processing information and with the technological aspects of this prob-
lem." An early analysis of decentralization is the comparison of unitary
(U-form) versus multidivisional (M-form) companies by Chandler (1962)
and Williamson (1975). According to Chandler, as a U-form firm expands,
it experiences inefficiencies because of the loss of control by top man-
agement, and it is replaced by a more efficient, less centralized M-form
organization.

One recent work related to the current article is that of Prendergast
(1995), who considers a model in which the manager decides whether to
carry out a task herself or to assign it to a subordinate. He shows that
because of a moral hazard problem, the manager will carry out more tasks
than is efficient because by doing so she can earn future rents through
on-the-job learning. However, Prendergast is not concerned with optimal
ex ante allocation of decision-making authority within the firm, which is
central to the current article.

Three papers whose focus is close to the focus of the current article
are Aoki (1986), Athey et al. (1994), and Aghion and Tirole (1997). Aoki
(1986) argues that decentralization should be prevalent where quick re-
sponse to changing technologies and environment is necessary and the
flow of new information is upward through the hierarchy. On the other
hand, centralization can have beneficial coordination effects. Athey et al.
(1994) study management by exception, which can be described as a state-
contingent decision making under which the manager interferes in the
lower levels of hierarchy only in “exceptional” states of the world. This
arrangement serves to conserve scarce managerial resources. Finally, Agh-
ion and Tirole’s (1997) paper is probably the most closely related to the
current article. In their model, as in the current one, delegating formal
authority to the worker increases his incentive to provide effort, because
it increases his expected payoff. However, in Aghion and Tirole, this
higher expected payoff comes from a private benefit derived from the
project that the worker chooses. In the current model, it comes from the
fact that, under delegation, the agent works on his own idea. This means
that he may be more optimistic about the possibility of success than if
he was forced to work on the manager’s idea. Also, while in the Aghion
and Tirole study, incentive contracts play no interesting role, they are
essential in the current model. In fact, in this model, the cost of central-
ization is that the incentive contract for the worker becomes stronger
and, therefore, more costly.

Finally, this article is also related to models that focus on revelation

' See, e.g., Calvo and Wellisz (1978), Rosen (1982), Waldman (1984), Sah and
Stiglitz (1986), Geanakoplos and Milgrom (1991), Radner (1993), and Bolton and
Dewatripont (1994), to name a few.
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mechanisms, for example, those of Melumad and Reichelstein (1987) and
Melumad, Mookherjee, and Reichelstein (1992). The connection to this
literature will be explored in greater detail in Section V, which allows for
general contracts based on communication of information between the
worker and the manager.

II1. The Model

Preferences.—Consider a firm with a risk-neutral owner-manager (a
woman) hiring one risk-neutral worker (a man). The manager’s objective
is to maximize the firm’s expected profit while providing the worker with
at least his reservation utility, » > 0.

Production technology.—The firm can choose between two projects, 1
and 2, that are mutually exclusive (i.e., only one of the two projects can
be adopted). Each project requires an investment, C > 0, incurred by the
firm, and effort e € {0, 1}, provided by the worker. If the firm does not
invest in a project, this project is not undertaken and the worker cannot
work on it. After a project is chosen, the worker decides whether to
provide effort (e = 1) or not (e = 0). The worker’s choice of effort is
not observable to the manager, which introduces a moral hazard problem.
The cost of providing effort is disutility A > 0 for e = 1.

The project’s payoffs depend on the state of the world and on the
worker’s effort in the following manner. There are two equally probable
states of the world, denoted s (s = 1,2). Projectj (j = 1,2) pays V>0
if the state of the world is s = j and the worker provides effort, and it
pays W (normalized to zero for simplicity) otherwise. In other words,
project 1 cannot be successful if the state of the world is 2, and vice versa.

To sum up, the firm’s output y is given by y = keV, where & = 1 if
j=sand k = 0ifj # s. Thus, effort and accuracy of project choice are
complements here. This setting could also be interpreted as a problem of
choosing the right technology of production. If the wrong technology is
chosen, it will not give the desired outcome.?

Complementarity between effort and accuracy of project choice is not
crucial here. Appendix B examines the validity of the model’s qualitative
results under an alternative technology specification, where effort and
accuracy of project choice are substitutes. It demonstrates that the main
theoretical result of this article, as represented by part 4 in proposition
2, is preserved in this alternative setting.

*In yet another interpretation, the worker accumulates firm-specific human
capital instead of providing effort. In this interpretation, there would be two
possible types of firm-specific human capital, say learning the details about the
firm’s product market versus mastering a production technology, and the manager
would be able to force the worker to choose the type she thinks is more beneficial.
For models dealing with specific human capital accumulation, see Kahn and Hub-
erman (1988), Prendergast (1993), and Zibojnik (1998), for example.
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Information structure.—The worker and the manager have different
abilities to distinguish between the two projects (states of the world).
After nature decides which state occurs, both the manager and the worker
receive imprecise and independent signals about the state that was realized.
If state s occurred, the manager receives signal s with probability g
(1/2,1), so that her belief that s occurred is ¢. Similarly, the worker’s
posterior belief that state s occurred, after observing a signal for s, is
p € (1/2,1). The prior probability of 1/2, as well as the signals’ precisions,
are common knowledge to both agents.

Contracting.—Note that, because the worker’s effort is not observable,
his pay must depend on the outcome of the project; otherwise he would
always provide zero effort. The worker’s employment contract will there-
fore be characterized by a wage he receives if the project fails and a wage
he receives if the project is successful. In Section V, these wages can depend
on whether the manager and the worker agree on which project is optimal.
They are determined and the employment contract is signed before the
signals are received.

I will assume that there is a lower bound D on the wages, where
D < u. This means that, if the project fails, the worker cannot be forced
to pay a large fine to the manager. Similarly, when entering the employ-
ment relationship, it is not possible for the worker to place a large bond
with the manager that would be returned only if the project is successful.
This is an important assumption, driving the main results. This assumption
seems quite realistic and is quite common in the literature.’ It allows two
interpretations. First, the worker may be liquidity constrained because of
imperfect capital markets, so that he cannot borrow from a bank to pay
a fine to the firm in the case of a bad outcome or to finance his con-
sumption in earlier periods. Second, there may be legal provisions in the
economy under which the worker has limited liability and cannot be
forced to place a bond with the firm when hired. It is interesting to note
here that, as shown in an earlier version of this article, the model’s main
result would remain unchanged if the worker was risk averse instead of
being liquidity constrained.

Decision making.—I1 will consider three alternative decision-making
arrangements:

1. Decentralization. ~ Here the decision-making authority is dele-
gated to the worker with no interference from the manager. This
includes delegating to the worker the authority to invest C into
the project of his choice. I will sometimes refer to this arrangement
as delegation.

’ See, e.g., Sappington (1983) for a discussion and an analysis of the principal-
agent problem with limited liability.
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2. Centralization. Here the manager makes the project choice and
the investment without consulting the worker.

3. Joint decision making. ‘'This represents a general mechanism where
the manager and the worker announce their respective signals and
both the project choice and the worker’s pay depend on these
announcements. This arrangement will be described in greater detail
in Section V.

Commitments.—No renegotiation is allowed after an employment con-
tract is signed. More specifically, the manager is able to commit not to
reveal her signal to the worker or, alternatively, not to receive any signal
at all. Similarly, she is able to commit not to obtain any information from
the worker regarding the worker’s signal. This renders all three arrange-
ments feasible and comparable.

Parameter restriction.—In order to make production profitable under
both centralization and decentralization, as well as to limit the number
of cases that need to be considered, I will assume that the parameter values
are restricted as follows.

AssumpTiON 1. V> max[2H, (H + C + u)/m], where m = min (p, q).

IV. The Analysis of Centralization and Decentralization

I will first compare centralization and decentralization and show that
delegation can be preferred even if the manager is better informed than
the agent (i.e., ¢ >p). I will then show, in Section V, that, under some
parameter values, delegation to a less informed agent remains optimal,
even if the third arrangement is considered, where the project choice and
the agent’s pay depend on signal announcements, as long as this arrange-
ment is not entirely costless. I will start with the case of decentralization.

A. Decentralization

In this case, both the choice of the project and the investment of C are
made by the worker, based solely on his own signal. Therefore, the
worker’s belief that the project will be successful is p.

As is standard in models with risk-neutral agents facing liquidity con-
straints, it is optimal to set the worker’s pay in the case of failure to be
equal to the constraint D. This allows the manager to provide the worker
with the strongest possible incentives while holding his expected pay
constant. Let the wage that the worker receives in case of success be
denoted .

The difference between the two wages, b and D, must be such that the
worker is willing to provide effort; otherwise, the manager is better off
closing the firm. The worker’s incentive compatibility condition is thus
p(b — D) — H>0. The worker’s expected wage is then w = pb + (1 —
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P)D, so that his participation constraint can be written as p(b — D) —
H > u — D. Because # — D > 0, the manager chooses the wage b such that
the participation constraint is binding and the worker gets exactly his res-
ervation utility. The liquidity constraint thus has no effect on the firm’s
expected profit under decentralization. This profitis 7 = pV — C — u —
H*

B. Centralization without a Liquidity Constraint

Under centralization, the liquidity constraint plays an important role.
I will first look at the benchmark case where there is no liquidity
constraint.

In this arrangement, the project is chosen and C is invested by the
manager, who does not consult the worker before deciding. After the
manager decides, the worker forms a posterior belief about the probability
of success given the selected project. As the problem is symmetrical with
respect to states of the world, it is enough to restrict attention to the case
where the manager chooses project 1. Then there are two possibilities:
(a) the worker gets the same signal as the manager, and () the worker
gets signal 2. In the former case, the worker’s posterior probability of
success is p(1, 1) = pg/[pg + (1 — p)(1 — g)], while in the latter case it is
p(1,2) = q(1 — p)/[p(1 — g) + (1 — p)]. It is easy to check that p(1, 1) is
always greater than both p(1,2) and p.

Denote the wage in the case of success as d° and the wage in the case
of failure as d’. Let the worker’s signal be x = 1,2, so that his posterior
is p(1, x). The worker’s two incentive compatibility constraints are then

(d — dp(1,x) > H. (1)

Because p(1, 1) > p(1, 2), the constraint (1) is satisfied for both posteriors
if it holds when the worker’s posterior is p(1, 2). The worker’s partici-
pation constraint is

qd*+ (1 —g)d' > H + u. (2)

Note that the probability of receiving the bonus d* is ¢ in the above
participation constraint. This follows from the fact that the project is
chosen by the manager, so that the ex ante probability of success is ¢.

Since p(1,2)>1/2, assumption 1 implies p(1,2)V > H. Hence, it is op-
timal to elicit effort under both of the worker’s posteriors if this can be

*The reason first best can be achieved here is that the probability of success
under no effort is zero. This, combined with the fact that the worker’s ex post
(i.e., after choosing the project) belief about the probability of success is the same
as his ex ante belief, implies that an incentive-compatible contract only needs to
offer him his reservation utility. In app. B, probability of success under no effort
is positive, which means that first best is not always attainable.
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done without increasing the worker’s expected utility above #. Therefore,
the best the manager can do under centralization in terms of ex ante
expected profit is 7 = gV — C — H — u. This profit would be achieved
if the worker’s expected utility were exactly equal to his reservation utility
(i.e., if [2] were binding) and if the worker always provided effort (i.e.,
if [1] were satisfied for the posterior p(1, 2). Because one can always find
d’ and d’ such that these two conditions hold, we have the following
result.
ProrositioN 1. If the worker is not liquidity constrained, then

a) the expected profit under centralization is 7% = gV - C— H —
u, and

b) centralization is preferred to decentralization if and only if the
manager’s signal is better than the worker’s signal, that is, g > p.

The second part of the proposition comes from a straightforward com-
parison of the expected profit under centralization, 7*, with the profit
under decentralization, 7¢. This result seems intuitive and hardly sur-
prising—the decision is made by the party who is better informed. How-
ever, in the next subsection, I will show that when the worker faces a
liquidity constraint, this result no longer holds.

C. Centralization with a Liquidity Constraint

Now suppose there is a lower bound D on wages. Again, it is optimal
to set d’ = D. To see how the liquidity constraint changes the situation,
let d, be the smallest wage d* that elicits effort for both of the worker’s
posteriors, that is, d, = H/p(1,2) + D. Using the wages d, and D, the

participation constraint becomes

lg —p(1,2)]H 2 (» — D)p(1, 2). ©)

It is immediate that if D is close to #, constraint (3) holds with strict
inequality, the worker enjoys a rent, and the first best profit #* cannot
be attained. This makes it possible for delegation to dominate centrali-
zation even when the manager is better informed than the agent. I will
now investigate under what conditions this can happen.

There are two possible candidates for the optimal contract under cen-
tralization with a binding liquidity constraint. These will be termed as

1)  the full incentives contract, with d* = d,, in which the wage d* is
high enough to elicit effort regardless of the worker’s posterior but
the worker can enjoy a rent;’ and

> If the optimal wage were d’ > d,, the liquidity constraint would not be binding,
the worker could be held down to his reservation utility #, and centralization
would be always preferred to decentralization for g > p. This case is not interesting.



Decision Making in Organizations 9

ii) the partial incentives contract, with d*<d,, in which the worker
gets exactly his reservation utility but provides effort only if his
posterior is p(1,1).°

The respective expected profits under these two alternative contracts are
(@) = qV—-C—H—-U,), 4)

where Ud,) = qd, + (1 — g)D — H is the worker’s expected utility
when d* = d,, and

7() = pqgV — C—[pg+ (1 —p)(1 — g)H — n. ©)

Thus, delegation is optimal if and only if 7> max [7(z), 7(iZ)].
ProPOSITION 2.

a) When the worker is better informed (g < p), the manager prefers
delegation.

b) For any worker, there is a manager who, for some parameter values,
strictly prefers decentralization even though she is better informed
than the worker. Formally, for any given p < land #, there exist
values for ¢, H, and V such that ¢>p and =¢>
max [7(2), 7(2)].

¢) When g >p, delegation becomes relatively more profitable as the
lower bound on wages, D, increases and as the worker’s reservation
utility, #, decreases.

Part b of proposition 2 represents the main theoretical result of this
article. According to this result, the decision-making authority within
organizations need not always rest with the better informed, or more able,
party. The intuition is as given in the “Introduction”: Suppose that the
manager chooses a project different from the one preferred by the worker.
If the manager is only slightly better informed than the worker, the
worker’s posterior belief in success, p(1, 2), will drop below his original
belief, p. This low posterior makes it more costly to induce the worker
to provide effort. This is because, due to the worker’s liquidity constraint,
it is hard to punish him for bad outcomes. Therefore, the incentives must
be provided by paying a bonus for success. But the lower is the worker’s
belief that his effort will make any difference, the higher must be this
bonus and, hence, the worker’s expected pay. Therefore, if the difference
between the quality of the agents’ signals is low, the worker receives an
expected utility higher than his reservation utility, and he enjoys a rent.
If the worker’s information is not much worse than the manager’s in-

¢In fact, the wage & could also be so small that it would not elicit effort for
any of the posteriors. However, this cannot be optimal, because the maximum
value for expected profits in this case equals zero.
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formation, this effect offsets the manager’s higher ability to choose the
correct technology and makes decentralization more attractive.

The intuition for the comparative statics effects in part c is simple. An
increase in the worker’s reservation utility makes it less likely that he
receives a rent under centralization. A decrease in the lower bound on
wages has the same effect, because it decreases the need to pay the worker
a high bonus for success, thus decreasing his expected wage. Both of these
effects make centralization relatively more profitable in comparison with
delegation.

V. Joint Decision Making

In this section, I will allow for general contracts in which the project
choice and the worker’s pay can depend on signal announcements. The
goal is to demonstrate that, if communicating information from the
worker to the manager is not entirely costless, these general contracts
cannot dominate both centralization and decentralization, unless the cost
of investment C is relatively high. This then implies that, for low values
of investment costs, the main conclusion of proposition 2 still holds; that
is, delegation can be optimal even if the manager is better informed than
the worker.

In the joint decision-making arrangement, the employment contract
specifies (a) how the worker and the manager announce their signals, (b)
how the project choice depends on these announcements, and (¢) how
the worker’s remuneration depends on the announcements and on the
project’s outcome. I will concentrate on the following timing:’

1. The worker and the manager sign a contract.

Both the worker and the manager receive their private signals.

3. The worker announces his signal to the manager (not necessarily
truthfully). It is not possible for the manager to verify the truth-
fulness of the worker’s announcement. Thus, in the terminology
of Aghion and Tirole (1997), the information conveyed by the
worker is soft.

4. The manager considers the worker’s suggestion and announces her
own signal (again, not necessarily truthfully). I will assume that it
may be costly for the manager to consider the worker’s suggestion
and this cost will be denoted as R, R > 0.

5. A project is chosen based on the above announcements (perhaps
randomly), as determined by the contract.

6. The worker updates his belief using the manager’s announcement
and decides whether to provide effort.

7 Qualitatively, very little would change if the worker and the manager an-
nounced their signals simultaneously and not sequentially as assumed here.
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7. Payments are made conditional on announcements and success.

The arrangement considered here is more sophisticated than either of
the two arrangements considered earlier. At a first glance, its main ad-
vantage seems to be the possibility to extract the worker’s rent by tailoring
his pay depending on whether he and the manager agree on which project
is optimal. After all, the reason for the delegation result of proposition 2
was that under centralization with full incentives the worker received a
rent that could not be extracted by the manager because only one bonus
had to be used to provide incentives under two different posteriors. Here,
in contrast, the manager can use two different bonuses, which may seem
enough to extract the worker’s rent: the bonus could be high when the
two announcements disagree and low when they agree.

However, things are more complicated here than meets the eye. There
are two problems with this scheme, which imply that the worker’s rent
cannot be extracted completely.

First, if the bonus is high when announcements disagree and low when
they agree, then the worker has an incentive to misrepresent his signal.
To see this, suppose that the contract specifies that, in the case of disa-
greement, the project that is chosen is the one announced by the manager.®
In this case, the worker’s announcement does not influence the project
choice; it only affects the worker’s expected payotf. Hence, the worker
has an incentive to lie, which in effect means that his bonus is high when
his posterior is high and vice versa. If anything, this makes his rent even
higher than before.

Second, the manager has an incentive to lie, too. Suppose that the
bonuses are such that they elicit effort only if the two announcements
agree. Then, if the manager sees that her signal differs from the worker’s
announcement, she knows that if she announces her signal truthfully, the
worker will provide no effort. Thus, to elicit effort from the worker the
manager misrepresents her signal, de facto replicating delegation.’

Nevertheless, under some conditions, joint decision making can im-
prove on both centralization and decentralization. The relative advantage
of this arrangement is that it pools information of both the worker and
the manager. Given this pooled information, some projects may turn out
to be of negative expected profit, even if they have positive expected profit
under both centralization and decentralization. This can happen if the

8 If the contract specified that the project suggested by the worker should be
chosen, such a contract would, in effect, replicate decentralization.

° The first argument would apply even if the announcements were simultaneous.
The second argument would, obviously, not apply. Instead, the situation where
the bonuses are not high enough to elicit effort in case of the lower posterior
would completely replicate the outcome of the partial incentives contract under
centralization.
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investment cost, C, of the project is relatively high. Joint decision making
then allows the firm to skip these negative-expected-value projects.
ProrosiTION 3.

a) There exists a C >0 such that if C< C and R>0 (R = 0), joint
decision making is strictly (weakly) dominated by either centrali-
zation or decentralization, and proposition 2 applies.

b) There exist parameter values C* > 0, #* > 0, and R* > 0, such that
if C>C*, u>u*, and R < R¥, then joint decision making is the
optimal decision-making arrangement.

Part a of proposition 3 implies that the central conclusion of proposition
2 is preserved here: if the cost of investment is relatively small, then
delegation to a less able worker may be strictly optimal, provided that
communication of information is not entirely costless. As discussed earlier,
this part is rather surprising. Suppose that the cost R of considering the
worker’s suggestion is very small (close to zero) and that the first best
profit under centralization, 7, can be attained neither by centralization
nor by decentralization. Then one might expect that joint decision making,
with its more sophisticated incentive scheme and a richer strategy set,
should be able to improve on delegation even if the cost of investment,
C, is very low. Yet, according to proposition 3, if C is small and R is
positive, the joint decision making is strictly dominated. If R is zero, then
the best that joint decision making can do is to replicate either centrali-
zation or decentralization. The key to this result lies in the fact that, if
the incentive scheme is designed so as to extract the worker’s rent, then
either the worker or the manager have an incentive to “game” the contract,
as discussed earlier.

Part b of proposition 3 is quite intuitive. It follows from the fact that
pooled information allows for better decision making, which makes it
possible for the manager to save the investment cost C by sorting out
projects with negative interim expected value p(1,2)V — C — H — u.

Note that, because the information conveyed by the worker in his an-
nouncement is soft, the game played between the worker and the manager
in this section can be viewed as a cheap talk problem, as analyzed in Craw-
ford and Sobel (1982). For example, it is easy to see that there always exists
a babbling equilibrium, in which the manager completely ignores the
worker’s announcement, and vice versa. In such a case, joint decision making
has no value, and the conclusions of proposition 2 apply automatically.
However, the result in part  of proposition 3 is stronger than one obtained
by relying solely on the existence of a babbling equilibrium: part a4 says
that, for some parameter values, the qualitative results of proposition 2 go
through, even if the manager pays attention to what the worker announces.
This result can thus be better appreciated, in the context of the mechanism-
design literature, as saying that the best revelation mechanism that the
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manager can design in this setting is not good enough to always make joint
decision making strictly better than both plain centralization and decen-
tralization. Therefore, if there is a cost, no matter how small, associated
with joint decision making, then the latter can sometimes be strictly dom-
inated by either centralization or decentralization, in which case one can
revert to the conclusions of proposition 2.

The analysis in this section is thus related to the literature on delegation
and the value of communication, as exemplified by Melumad and Rei-
chelstein (1987) or Melumad et al. (1992), among others. The focus of
Melumad and Reichelstein (1987) is on identifying the conditions under
which delegation can do equally well as an optimally designed revelation
mechanism. In their model, though, unlike in the current article, the prin-
cipal has no private information. They, therefore, do not study what
happens if the principal is better informed than the agent, which is a case
that plays an important role here.

Melumad et al. (1992) investigates the value of delegation when a rev-
elation mechanism is costly. As shown by Myerson (1982), if the use of
a revelation mechanism is costless, then delegation has no value, because
it is always weakly dominated (as is any other organizational arrangement)
by centralized decision making that relies on a revelation mechanism (joint
decision making in the context of the current article). Myerson’s result
is very elegant, but, as Melumad, Mookherjee, and Reichelstein (1997)
point out, it makes it hard to explain why delegation is used so often in
organizations. For delegation to be optimal, it must therefore be that there
is some cost associated with the use of a revelation mechanism. In the
current article, this cost is represented by R, the cost to the manager of
considering the worker’s suggestion. In Melumad et al. (1992), this cost
is associated with communicating information. They develop a model in
which the principal can either contract directly with two agents, or, al-
ternatively, let agent 1 contract with agent 2. The latter arrangement is
more flexible, but it entails a loss of control for the principal. It is this
trade-off that is central to their paper. Again, they do not consider the
possibility that the manager is better informed than the agent, which plays
an important role in the current article.

VI. Conclusion

This article identifies a new type of cost associated with centralized
decision making when effort and accuracy of project choice are comple-
ments. Under centralization, a manager can choose a project that the
worker dislikes. This can make it costly to motivate the worker to work
on this project if he is liquidity constrained. Delegation thus may be the
optimal organizational arrangement even if the manager is better able to
choose a profitable project. This result is robust to introduction of more
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general employment contracts, based on signal announcements by the
worker and the manager.

An implication of the model, not mentioned in the main text, is worth
mentioning here. Note that the central result of this article, described by
part b of proposition 2, has force only if the difference between the abilities
of the worker and the manager is not too big. This implies that the firm’s
manager might prefer hiring a less able worker, who would be more
inclined to “trust” the manager’s decision. Casual observation suggests
that this might be consistent with the practice of some firms who are not
willing to consider “overqualified” workers (e.g., Ph.D.’s) for some
positions.

Appendix A
Proofs of Propositions

Proof of Proposition 2

a) The highest expected profit attainable under centralization is

* = gV — C— H — u, which is less than 7¢ = pV — C — H — u when
‘1 N N :

b) 7¢> w<(@) if and only if

H1 —¢)2p—1)

) —(g-pV—u+D>0, (A1)
and 7> 7<(i1) if and only if
p(A—q)V—[p(1 —q) +q(1 — plH>0. (A2)

Fix a reservation utility # and a constraint D. Let A = (1 — ¢)(2p — 1),
B=(1-p(q—p)»n=@m—D)1—p),and M =1-p(1,2). Then (Al)
and (A2) reduce to AH > BV +u and MV > H, respectively. If AM

B # 0, one can always find V' and A" such that (A1) and (A2) hold
with equahty for given p and ¢. V" and H" are given by V' =
#/(AM — B) and H* = uM/(AM — B). Now, AM — B >0 if and only if

(1—q?@2p—1)p
p(1—¢q) +q(1—p)

If this condition holds, then both V" and H™ are positive. But it is easy
to see that for any p > 1/2 there exists a g > p such that the above condition
holds—it is enough to take ¢ sufficiently close to p. Choose such a ¢.

Now, if AM — B >0, then it is possible to find AV and AH such that
(A1) and (A2) hold for V = V* + AV and for H = H" 1 AH. To see
this, note that inequalities (A1) and (A2) hold for V and H if and only
if AVM >AH and AHA > BAV. And because AM — B >0, such AV and
AH exist.

¢) This result follows from a straightforward differentiation of (A1),
noting that (A2) is independent of # and D. Q.E.D.

>(1=plg—p).
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Proof of Proposition 3
Without loss of generality, let D = 0.

Part a

For the moment, set R = 0. I will show that, for C = 0, joint decision
making (JDM) is weakly dominated by either centralization or decen-
tralization. By continuity, this result will hold also for small C > 0.

First, note that it is sufficient to concentrate on contracts that force
both the worker and the manager to reveal their signals truthfully. This
follows from the revelation principle.

Let o be the probability assigned by the contract to project ; if both
parties announce signal j, and let 8 be the probability assigned by the
contract to project j if the manager announces j and the worker announces
i # j. Because both parties announce their signals truthfully, it follows
that it is optimal to always set « =1 and to set 8 =1 if ¢ >p and
B = 0if g <p. To see this, suppose first that « < 1. Then if both parties
announce signal j (truthfully) and the contract calls for the project 7 #
J> the expected success of the project, as well as the worker’s posterior,
is 1 —p(1,1). But 1 — p(1,1) <p(1, 1). Hence, the probability of success
is lower and the bonus needed to elicit effort is higher in this case than
if the contract called for project j (resulting in the posterior p(1, 1)). Higher
o can therefore increase the firm’s expected profit. The same reasoning
applies for 8, where the argument is completed by noting that p(1, 2) >
1 —p(1,2) if and only if g >p.

So, let a = 1.

Step 1.—Assume g <p. By the above analysis, it is optimal to set
B = 0, so that the worker’s suggestion is always followed. In such a case,
the expected revenue is pV. Since the worker must get at least his reser-
vation utility, the expected dproﬁt in this case cannot be higher than
pV — C —u — H, which is 7% the profit under decentralization.

Step 2.—Now suppose g > p, so that it is optimal to set 8 = 1, that is,
the project is always chosen according to the manager’s suggestion. Sup-
pose that the worker’s bonus is d' (d”) if the two announcements coincide
(differ). For the worker to be willing to reveal his signal truthfully, it
must be d’ > d”. Otherwise, he has an incentive to lie in order to influence
the probability that his announcement differs from the manager’s signal.
If he announces his signal truthfully, this probability is 6, = 1 — pg —
(1 = p)(1 — g); otherwise it is 8, = pg + (1 — p)(1 — g) > 0,. So suppose
d>d"

Step 3.—As in the case of centralization, there are two candidates for
the optimal contract here.

Case (i) The worker always provides effort. To elicit effort under
both posteriors, it must be that d”>d, = H/p(1,2). The
worker’s expected utility is then dgp + d'q(1 —p) —
which is greater than U(d,) = d,q — H, so that the worker’s
rent is no lower (and the firm’s profit no higher) than under
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centralization with full incentives.

Case (i) The worker provides effort only when his posterior is
p(1,1) (if &' > d”, it is not possible to design a contract where
the worker provides effort only when his posterior is
p(1,2), because p(1,2) <p(1,1)). Because the worker does
not provide effort when his posterior is p(1, 2), with this
posterior, the expected profit is zero and the manager has
an incentive to misrepresent her signal in order to make the
worker’s posterior equal to p(1,1) instead of p(1,2). But
then the manager does not always reveal her signal truth-
fully, which is a contradiction.

Thus, the best that JDM can achieve if C = 0 and R =
0 is to replicate either centralization or decentralization.
Therefore, if R >0, JDM is strictly dominated by either
centralization or decentralization. By continuity, therg then
exists a C >0 such that this result holds for all C< C.

Part b

Suppose the bonus is d, and the interim expected profit p(1,2)(V —
d) — C is negative. Then, under JDM, the manager invests only if her
signal is the same as the worker’s suggestion, so that the ex ante expected
profit is 7™ = pgV — R —[pg + (1 —p)(1 — ¢@)J(C + H) — u. This is
more than (i) (given by [5]) if and only if

[p(1 = g) +q(1 = pIC>R. (A3)
Similarly, #/°™ is more than 7() (given by [4]) if and only if
(p(1 —q) +q(1 =pIC + H)>R +4(1 —p)V. (A4)

Finally, JDM vyields higher expected profit than decentralization if and
only if

[p(1 —gq)+q(1 —pIC+ H)>R+p(1 —g)V. (A5)

Let ¢ > p. Then, if C is high enough and R small enough, (A3) and (A4)
hold, and (A5) also holds, because g > p. Also, if (A4) holds, then, if #
is large enough, p(1, 2)(V — d) — C is negative as assumed at the beginning
of the proof. Similarly, if p > ¢, then if (A5) holds, (A3) and (A4) hold
too, and if # is large, p(1,2)(V—d) — C is negative. Therefore, the claim
follows. Q.E.D.

Appendix B
Effort and Accuracy of Project Choice as Substitutes

The purpose of this appendix is to examine the validity of the model’s
qualitative results in a setting with an alternative specification of pro-
duction technology. In particular, instead of being complements, effort
and accuracy of project choice are substitutes here. Formally, this is rep-
resented by a technology y = BV + (1 — k)eV, where, as before, & = 1 if
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j =sand k = 0if j # 5. Thus, while under the technology used in the
main text effort exerted on a good project was more productive than
effort exerted on a bad project, here the situation is reversed. The good
project is a sure success even if the agent exerts no effort, while a bad
project requires effort to be successful. Under this specification, the agent’s
incentive compatibility and participation constraints, as well as the firm’s
expected profit, are given as follows.

Centralization

Under centralization, the agent’s incentive compatability constraints are
given as d° — H > d*p(1,x) + d’[1 — p(1,x)], x = 1,2, which reduces to

@ —d)1—p(l,0] —H20, x =1,2.

1) Full incentives.—In this case, the agent provides effort regardless of
his posterior, which means that the participation constraint is

d°—H>u.

1) Partial incentives.—In this case, the agent provides effort only when
his posterior is p(1,2), and his participation constraint is

dlg+ (1 —qpl+d(1—g)(1—p)— Hp(1 —g)+q(1 —pl2u.

ii1) No incentives.—In this case, the agent never provides effort, so that
his participation constraint can be written as

dqg+d1—gq)>u.

Using d' = D, the expressions for expected profit under centralization
are as follows:

1) Full incentives.—When the agent always provides effort, the firm’s
expected profit is

7=V - C—H- UG), (B1)

where U‘({) = max (14 D + {H/[1 - p(1, 1)]}) is the agent’s expected utility
under the full incentives contract.
11) Partial incentives.—

=Vlg+ (A —qpl = C-H[p(1 = q) + q(1 —p] — Uw), (B2)

where U(i7) = max{u, D + H[g + p(1 — ¢))/[1 — p(1,2)]} is the agent’s
expected utility under the partial incentives contract.

ii1) No incentives.—Since in this case the agent provides no effort, the
expected profit is

w5 = Vg — C—u. (B3)
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Decentralization
Under decentralization, the agent’s incentive compatibility constraint
is
@ —d)1—p~ H>o.

1) Full incentives—Under this contract, the agent always provides ef-
fort, and his participation constraint is

d°— H>u.

11) No incentives.—When the contract never induces the agent to pro-
vide effort, his participation constraint is

d'p+d(1 —p)>u.
Again, using d' = D, the profits are
— V- C-H-UG) (B4)

under the full incentives contract, where U%(:) = max {u,D + [H/(1 —
)]} is the agent’s expected utility under this contract, and

=Vp-C—u (B5)

The Effects of a Liquidity Constraint on the Optimal Decision-
Making Arrangement

Proposition 4 below describes the effects of a liquidity constraint on
the optimal decision-making arrangement when effort and accuracy of
project choice are substitutes. Proposition 4 can be viewed as a counterpart
of proposition 2 in this alternative setting.

PrOPOSITION 4.

a) For any given H >0 and g € (1/2, 1), there exist parameter values
for p, D, and V such that, in the absence of a liquidity constraint,
decentralization is strictly optlmal but in the presence of a hqu1d1ty
constraint, centralization is strictly optimal.

b) For any given H >0 and ¢ e (1/2, 1), there exist parameter values
for p, D, and V such that in the absence of a liquidity constraint
centralization is strictly optimal, but in the presence of a liquidity
constraint, decentralization is strictly optimal.

Proof of proposition 4 (a).  Suppose, first, there is no liquidity con-
straint. Comparing profits under centralization with those under decen-
tralization, one can see that

wf>wliff g > p, (B6)

wt>wfiff V{1 — p(1,1)] < H, (B7)

wf>wliff V(1 — p) > H, (BS)
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Profit

T

AN

D, D D; D" D

F1c. B1.— Decentralization is optimal in the absence of a liquidity constraint (i.e., D <
D,), but it is suboptimal when a liquidity constraint is present such that D~ <D < D",

xdiff V{1 — p(1,2)] > H, (B9)

75> wliff g > p. (B10)

Fix an H >0 and a g € (1/2,1). Consider p = ¢, and choose V such
that V[1 — p(1,1)] = H + &, where e >0 is close to zero. This means that
the reverse of (B7) holds. Then by (Bé), nf = w5 by (B7), 72 < 5 and,
by (B10), 7 = w. Therefore, without a hquldlty constraint, delegatlon
is strictly optimal under these parameter values.

Now introduce a liquidity constraint. Note that there exists a D, >
0, such that 7 is independent of D for D < D, and is linear and decreasing
in D for D >D (see fig. B1). Similarly, for wf (mf), there exists a D,
(D), such that 7f (7f) is constant for D < D, (D < D,) and linearly de—
creasing in D for D> D, (D> D,).

Now, the reverse of (B6) implies that (B8) holds, because 1 —
p(1,2) > 1 = p(1, 1). This means that 75> «¢ if D is not binding (i.e., for
D < D;). Moreover, even when D is binding, looking at figure B1, one
can see that there exists a parameter value D* > D, such that 7% > 7f for
D<D".

Next, compare 75 and 7¢ under a liquidity constraint. After a few
algebraic manipulations, it turns out that 75> «? if and only if

V1 - p(1, )] < H + A, (B11)
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Profit
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T

N

D, D D D

Fi6. B2.—Centralization is optimal in the absence of a liquidity constraint (i.e., D < D,),
but it is suboptimal when a liquidity constraint is present such that D <D < D.

where
pLD[ 1
pq U—p 1-p1,2)

Because 1 —p<1—p(1,2), it follows that A>0. Also, if & is chosen
sufficiently small (so that € < A), then (B11) holds, and there exists a
D <D" (see ﬁg B1) such that 75> 7 for D > D". Hence, for p = ¢,

¢>max (rf, nf) if D e (D , D). Continuity then implies that similar
results hold also forp # ¢ 1fp is close to g. This concludes the proof of
part a of proposition 4.

Proof of proposition 4 (b).  Again, start by choosing p very close to
g, but p < q. Next, select V large enough so that (B7) holds. Then cen-
tralization is strictly optimal in the absence of a liquidity constraint, be-
cause 7 > max (1%, 7).

Now introduce a hquidity constraint, and consider p = ¢g. Comparing
7¢ and =, it follows that 7 > 7f, because 1 — p(1,1) <1 — p, and this
implies U"(i) > U“i). By continuity, there exists a D (see fig. B2) such
that 7 > «f also for p slightly lower than q.

Next compare 7 and 5. It is 1mmediate from (B11) thatif p = ¢ and
V is chosen large enough then 7> w{. Again, using continuity, >
7r even when p <q if p is close enough to g. Finally, compare ! and

i ¢, for P slightly smaller than g. In the absence of a liquidity constraint,
wf> g, if and only if V(1 — g) > H, which holds because (B11) holds.

A =
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Therefore, there exists a D > D such that 7¢ > 7, whenever D < D. Thus,

iii

in the presence of a liquidity constraint, there exists a nonempty interval
(D, D) such that decentralization is strlctly optimal if D e (D, D).Q.E.D.

Part b of proposition 4 is a qualitative equivalent of part & of proposition
2, and it demonstrates that this result is robust to extensions into settings
with alternative production technology. On the other hand, part 4 in
proposition 4 differs from part 4 in proposition 2: when effort and ac-
curacy of project choice are substitutes, it is possible that the presence of
a liquidity constraint makes centralization optimal where otherwise it
would be dominated by decentralization. However, when effort and ac-
curacy of project choice are complements, this is never possible. The
intuition for this difference in the parts 4 of propositions 2 and 4 is as
follows. Consider decentralized decision making. When effort and ac-
curacy of project choice are complements, as in the main text, it is rel-
atively cheap to elicit effort from the agent, because the project can be
successful only if the agent provides effort. Without providing effort, he
gets no bonus. On the other hand, when effort and accuracy of project
choice are substitutes, as in this appendlx the project can be successful
even if the agent prov1des no effort. This makes it expensive to elicit effort
in the presence of a liquidity constraint, and the profitability of decen-
tralization declines as the constraint becomes more binding. This makes
it possible for centralization to dominate.
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