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Abstract

We analyze the optimal interaction between monetary incentives and decision-making au-

thority with respect to task assignment in a production process with two agents, each exerting

non-observable effort in their main task. A further task needs to be performed and one agent is

privately informed about his costs for this task. The principal can either assign the task herself

or delegate the decision-making authority to the informed agent. We find that, if the princi-

pal can employ a congruent performance measure to provide the agents with effort incentives,

delegation of task assignment and monetary incentives are complements. However, with an

incongruent performance measure introducing the problem of effort misallocation across tasks,

the relation between the two instruments is not univocal. We thus contribute to explaining

the mixed empirical evidence on the relation between incentives and the delegation of decision

rights.
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1 Introduction

The organizational design of firms requires to balance a three-legged stool: the assignment of

decision rights, the methods of rewarding employees, and the measurement of performance (Brickley,

Smith, and Zimmerman 2009). Economic theory confirms a general interaction between the three

components (Athey and Roberts 2001; Holmström and Milgrom 1994), and examples from corporate

practice illustrate that changes in a firm’s organizational architecture and the associated reallocation

of decision rights are often accompanied by an adjustment of the firm’s performance evaluation and

incentive schemes.1 An appropriate assignment of tasks can be used to stabilize the three-legged

stool because it can influence the effectiveness of performance measurement and is thus an important

means to control incentives (e.g., Holmström and Milgrom 1991; Itoh 1994; Hemmer 1995; Schmitz

2005; Ratto and Schnedler 2008; Schöttner 2008; Kragl and Schöttner 2014). The delegation of

decision-making authority on task assignment, however, has hardly been studied even though it is

commonplace in practice.2 This paper aims to fill this gap by analyzing the optimal delegation

of task assignment and its interaction with performance-related pay against the background of

performance measure quality.

We employ the modeling approach proposed by Feltham and Xie (1994) and Baker (2002)

to analyze a multitasking problem with potentially imperfect performance measurement in the

spirit of Holmström and Milgrom (1991). In our model, we focus on a short-term task allocation

problem. Two agents (workers or managers) perform specialized main tasks that match their

abilities, training, or professional experience. An additional task needs to be assigned to one of the

agents, but the principal (firm owner) is not perfectly informed about the agents’ effort costs for

this task. One agent, however, privately observes whether he has lower or higher costs for the third

task relative to his colleague. The principal can either assign the third task herself (centralization),

running the risk of an inefficient task assignment, or grant the authority to assign the task to the

informed agent (delegation). Delegation leads to a superior task allocation relative to centralization

if the informed agent chooses to perform the third task herself whenever he has lower costs than

his colleague. The three tasks jointly affect an aggregate performance measure that may or may

1Citibank changed their organizational structure from a regional focus to a customer focus and adjusted cor-
porate incentives accordingly (Baron and Besanko 2001). Massive changes in the industry environment forced the
RoyalDutch/Shell Group to change their organizational structure, which was accompanied by a redesign of incentive
systems (Grant 2007). GlaxoSmithKline restructured their R&D department for efficiency reasons and tailored their
performance measurement and incentives to this new structure (Garnier 2008).

2Managers, supervisors, or team leaders are often responsible for assigning tasks to their subordinates. At Apple,
for example, large tasks are allocated to a “DRI”, a directly responsible individual, who can delegate sub-tasks to
other employees (Lashinsky 2011).
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not perfectly reflect the tasks’ true contribution to firm value. In the former case, performance

measurement is accurate and we say that the performance measure is congruent. The latter case

reflects the practically more relevant situation of inaccurate performance measurement, where the

performance measure is incongruent. The agents’ compensation contracts can condition on the

realization of the performance measure, but not on the task assignment.3 Such task assignment

problems frequently arise in practice. We can think of the agents as differently specialized employees

of the same business unit whose compensation depends on the unit’s performance. In addition to

his main task, one of the employees might need to, e.g., answer a request from another unit, a

contractor, or a customer, instruct a new colleague, or step in temporarily for an absent colleague.4

Our main result demonstrates that performance measure quality has a crucial impact on the

optimal interplay of decision-making authority on task assignment and monetary incentives. When

performance measurement is accurate, delegation of task assignment and monetary incentives are

always complements, but they may be substitutes when the performance measure is incongruent.

We further show that, under accurate performance measurement, the delegation of task assignment

may induce the first-best allocation, which can never be attained under centralization. Moreover, an

optimal organizational change from centralization to delegation can involve a distortion of incentives

such that the agent with decision-making authority works harder than in the first best, whereas his

colleague works inefficiently little.

The intuition behind our results is the following. Delegation allows to use the informed agent’s

private knowledge but also entails two potential problems from the principal’s point of view. First,

the agent may abuse his decision-making authority and, in order to keep his own effort costs

low, assign the task to his colleague even though he knows that the colleague has a comparative

disadvantage at the task. Second, delegation introduces uncertainty on the final task assignment at

the time of contracting because it makes the task assignment dependent on the future realization

of effort costs. This means that the principal has to stipulate the agents’ bonuses without knowing

who of them will perform the additional task.

The second problem, however, is not relevant when the performance measure is congruent be-

cause then the bonuses that provide efficient effort incentives do not depend on the task assignment.

3We thus follow an incomplete contracting approach, reflecting that real-world employment contracts usually do
not cover all parts of an employment relationship, e.g., because certain parts are non-verifiable by third parties or
the contracting parties are unable to foresee and plan for all possible contingencies (Milgrom and Roberts 1992).

4In our basic model, the additional task arises exactly once in the contracting period. However, as we discuss in
Section 6, the model can be easily extended to a situation where the additional task may arise several times and the
agents’ relative costs may vary in each instance.
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Moreover, the bonuses that are efficient from the perspective of effort incentives may also induce

the informed agent to choose the efficient task allocation, implying that the first problem is not

relevant either. In this situation, delegation leads to the first-best allocation and hence always dom-

inates centralization. That situation particularly arises when the informed agent’s comparative cost

advantage relative to his colleague is large because then his interests to allocate tasks do not differ

substantially from those of the principal. Otherwise, the principal needs to provide the informed

agent with extra incentives to align their objectives regarding the task assignment. The informed

agent’s bonus has to increase relative to the level that is efficient from a pure effort-incentive per-

spective, while his colleague’s bonus decreases. The informed agent then anticipates that he has

considerably stronger incentives to work hard than his colleague and therefore decides to perform

the task himself when his costs are low. Hence, monetary incentives and delegation complement

each other.

With an incongruent performance measure, efficient effort incentives need to mitigate the prob-

lem of effort misallocation across tasks and thus depend on the task allocation. This holds true

for both centralization and delegation of task assignment. However, delegation can aggravate

multitasking problems because, unlike centralization, it introduces uncertainty about the task allo-

cation. As a consequence, delegation might be less often optimal when the performance measure is

incongruent. In addition, the relationship between delegation and incentives is no longer univocal.

Assume that, under centralization, the informed agent only performs his specialized task. Under

delegation, he would perform the additional task with some positive probability. When the perfor-

mance measure overemphasizes this task relative to its actual productivity, the agent’s bonus under

delegation can be smaller than under centralization in order to optimally balance the agent’s effort

incentives across tasks. Hence, delegation and incentives can be substitutes.

Our results are in line with the mixed empirical evidence on the relation between monetary

incentives and the delegation of decision rights. Employing different measures of decision-making

authority, the first empirical studies on the interaction of decision rights and incentives find a

complementary relation between the two instruments (e.g., Nagar 2002; Wulf 2007; DeVaro and

Kurtulus 2010). The typical rationale is that performance-based pay is needed to align employees’

decisions with the firm’s objectives, and the more decision rights an employee holds the more

performance-based pay is needed. However, the recent papers by De Varo and Prasad (2015) and

Jia and van Veen-Dirks (2015) indicate that the interaction between decision rights and incentives

is not univocal. Jia and van Veen-Dirks (2015) find that production managers’ discretion to make
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operational decisions is negatively associated with incentive pay. De Varo and Prasad (2015) analyze

data on non-managerial occupations and demonstrate that the relationship between incentives and

employees’ influence about the range of tasks they perform is positive for simple jobs but negative

for complex jobs.5 Both papers suggest that the nature of the relationship depends on the quality

of the available performance measure, which is also a main determinant in our model.

Our model provides a theoretical explanation for decision-making authority and effort incentives

being complements or substitutes depending on some underlying parameters of the model. To our

knowledge, De Varo and Prasad (2015) is the only other paper that derives a similar result.6 They

show that a negative relation between delegation and incentives can emerge if a risk-averse agent is

assigned the right to choose between tasks that have a positive risk-return trade-off for the principal,

and there is only one performance measure to affect task selection and effort. In such a situation,

combining delegation with high-powered incentives may not be optimal because it can induce the

agent to excessively choose low risk-return tasks (see also Lando (2004) for a similar construction).

The authors argue that the crucial features of their model are specific to complex jobs, which

explains their empirical findings on a negative relationship between delegation and incentives for

complex jobs but not for simple jobs. We consider a different setup and our results are independent

of risk considerations. However, presuming that congruent performance measures are less likely to

exist for complex than for simple jobs, our model also predicts that a negative relationship between

delegation and incentives should be observed more often for complex jobs.

The remainder of the paper is structured as follows. Section 2 discusses the related theoretical

literature and Section 3 introduces the model. Section 4 derives preliminary results on optimal

incentive contracting given that the principal either centralizes or delegates the task assignment.

Section 5 analyzes the optimal organizational design against the background of performance measure

quality. Section 6 discusses the robustness of the results and Section 7 concludes. All proofs are

relegated to the Appendix.

5De Varo and Prasad (2015, pp. 284-285) categorize professional, technical, and scientific occupations as complex
jobs, whereas simple jobs belong to one of the following groups: ‘clerical and secretarial occupations’, ‘craft and skilled
manual occupations’, ‘personal service occupations’, ‘sales occupations’, ‘operative and assembly manual occupations’,
’routine unskilled manual occupations’.

6Hong, Kueng, and Yang (2015) also introduce a model where performance pay and delegation can be substitutes
or complements. However, the absence or existence of performance pay is exogenously given, and they discuss
whether there is more or less delegation under performance pay. De Varo and Prasad (2015) and the present paper
simultaneously determine optimal performance pay and allocation of authority.
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2 Related Theoretical Literature

Most theoretical studies on the optimal interaction of delegation and incentives predict a univocal

relation. Holmström and Milgrom (1991) and Prendergast (2002) find a positive relationship. They

assume that the principal chooses the set of activities that the agent is allowed to engage in, and the

agent prefers some activities to others because they entail a larger private benefit. In Holmström

and Milgrom (1991), the principal increases performance pay when she permits more activities that

yield a benefit to the agent but are unproductive for the principal in order to make the agent direct

more attention to the productive task.7 In Prendergast (2002), performance pay is the principal’s

only means to control the agent under the delegation of task selection, which may be optimal due to

the agent’s superior knowledge on each task’s value for the firm. If the principal does not delegate,

she prefers to monitor effort and hence refrains from performance pay. Bester and Krähmer (2008)

analyze a standard principal-agent moral hazard model preceded by a stage where the project the

agent will work on has to be chosen. Principal and agent differ in their preferences over projects.

They show that, relative to the benchmark where effort is contractible, the principal delegates

project choice less often when she has to provide effort incentives and hence there is a negative

relation between incentives and delegation.

Several authors have shown that incentives problems in multitasking settings can be mitigated

by appropriate job design (e.g., Holmström and Milgrom 1991; Itoh 1994; Hemmer 1995; Schmitz

2005; Ratto and Schnedler 2008; Schöttner 2008; Kragl and Schöttner 2014). We depart from

this literature by studying a situation where the principal may benefit from delegating the task

assignment to an agent who possesses relevant effort cost information. In accordance with previous

studies on the decentralization of decision-making authority (e.g., Dessein 2002; Mookherjee 2006),

delegating the task assignment involves a loss of control for the principal but entails more effi-

cient use of specific knowledge. While it is well established that decentralization can also enhance

employee motivation (e.g., Aghion and Tirole 1997; Baker, Gibbons, and Murphy 1999; Shin and

Strausz 2014), this is not a key advantage of delegation in our model, were agents are motivated

by performance-contingent contracts, whose effectiveness is however interlinked with the alloca-

tion of authority. The principal always retains the right to design the agents’ contracts, which is

in contrast to the literature on delegated contracting (e.g., Melumad, Mookherjee, and Reichel-

7Within another context, Holmström and Milgrom (1991) also provide informal arguments for incentives and
delegation being substitutes. An agent who performs more productive tasks may receive less performance pay if
increased multitasking makes performance measurement more difficult.
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stein 1992, 1995; Macho-Stadler and Pèrez-Castrillo 1998; Rajan and Reichelstein 2004; Feltham

and Hofmann 2007; Feltham, Hofmann, and Indjejikian 2016), where an agent with contracting

authority typically obtains more incentive pay.

Closest to our paper is Reichmann and Rohlfing-Bastian (2014), who also analyze a setting

where a task needs to be allocated to one of two agents who differ in their effort costs for the task.

In contrast to our paper, they assume that effort costs are observable and the principal cannot

allocate the task herself due to exogenous reasons. We introduce private information on effort

costs, which allows us to endogenously derive the optimal organizational form and the correspond-

ing optimal interaction of decision-making authority and incentives. Unlike us, Reichmann and

Rohlfing-Bastian (2014) focus their analysis on which of the two agents the principal should make

responsible for the task assignment8 and whether this agent performs the allocatable task himself.

They show that delegation has an impact on both agents’ incentives, however, they do not further

analyze the specific direction of this effect.

3 Model

We consider a single-period setting in which a principal (firm owner) contracts with two agents

(workers or managers) indexed by i = 1, 2 to provide unobservable effort e` ≥ 0 in three productive

tasks indexed by ` = 1, 2, 3. Each agent is specialized in one task, e.g., due to ability, professional

experience, or task-specific training. Without loss of generality, we assume that Agent 1 is special-

ized in task 1 whereas Agent 2 is specialized in task 2, implying that only Agent 1 can perform

task 1 and only Agent 2 can carry out task 2. The third task can be performed by either agent but

cannot be split between the agents. When working on their specialized tasks, agents incur effort

costs κ(e`) = 1/2 · e2
` for ` = 1, 2. With respect to the third task, the two agents differ in their costs.

Agent 2 incurs standard effort costs of 1/2 · e2
3, whereas Agent 1’s effort costs in task 3 are 1/2 · ce2

3.

Ex ante, c is a random variable with c ∈ {cL, cH}, 0 < cL < 1 < cH , and Pr[c = cL] = p ∈ (0, 1).

Accordingly, Agent 1 can have higher or lower effort costs for performing task 3 than Agent 2. The

parameter c is privately observed by Agent 1 after he has signed the contract and entered the firm

but before choosing effort. He cannot communicate the information to others in the firm.9

8In the present paper, the principal can only benefit from delegating the job design to the informed agent. Delega-
tion to the uninformed agent entails a control problem but does not lead to any advantages and is hence dominated
by central task allocation.

9Baker (1992), Prendergast (2002), and Raith (2008) make similar assumptions on an agent’s production technol-
ogy.
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The agents’ joint contribution to firm value is Y ∈ {0, 1}, with

Pr[Y = 1|e1, e2, e3] = min{f1e1 + f2e2 + f3e3, 1},

where f` > 0 denotes the marginal productivity of effort in task ` for ` = 1, 2, 3. Firm value Y

is non-verifiable and thus cannot be part of an incentive contract. However, there is a verifiable,

aggregate performance measure P ∈ {0, 1},

Pr[P = 1|e1, e2, e3] = min{g1e1 + g2e2 + g3e3, 1},

with performance measure sensitivities g` > 0 for ` = 1, 2, 3. The marginal productivity and per-

formance measure sensitivity of task 3 are task-related and therefore do not vary with the agent

performing the task. The performance measure is congruent if the ratio of productivity to perfor-

mance measure sensitivity is identical for all three tasks, i.e., f`/g` is constant for all `. Otherwise,

the performance measure is incongruent (Feltham and Xie 1994; Baker 2002). An incongruent

performance measure potentially entails an inefficient effort allocation of the multi-tasking agent,

i.e., the agent who performs the third task in addition to his specialized task. We further assume

that the functional forms are such that the above probabilities for the realizations of Y and P

remain strictly below one at the first- and second-best solution. All parties are risk neutral and

their reservation utilities are zero.10

The principal wants to maximize expected firm value net of wage costs. She chooses between a

centralized or a decentralized organizational structure and stipulates the agents’ incentive contracts.

Under centralization, the principal determines who should carry out task 3 and fixes the task

assignment ex ante. In practice, a fixed task assignment can be ensured by designing the workplace

such that agents work separately and only the agent who is in charge of task 3 can perform this task

because only he obtains access to the required material, equipment, or information, or any requests

are to be directed towards him. Under decentralization (or delegation), the principal delegates

the assignment of task 3 to Agent 1. After observing his effort costs, Agent 1 either carries out

task 3 himself or assigns the task to Agent 2. A variable task assignment with a timely allocation

procedure can be implemented in practice when the agents share a work space with joint access

to the required tools. We assume that, if Agent 2 refuses to perform task 3 when it is assigned

10Note that the principal cannot solve the agency problem by selling the firm to Agent 1 because this would imply
a double moral-hazard problem between Agent 1 (the new principal) and Agent 2 (Holmström 1982). Such type of
problem does not occur in the current setting where the principal is a budget breaker of the team production process.
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t = 1

Principal chooses
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centralization and
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measure P is

realized, wages are
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Figure 1: Timing of the Model

to him, the opportunity to perform the task is foregone and hence the task has no impact on the

performance measure P . Given our assumptions on P and the effort costs for task 3, this implies

that Agent 2 is willing to perform the task if Agent 1 assigns it to him.

The incentive contract for Agent i specifies a fixed wage si and a bonus bi to be paid when

P = 1. Under delegation, the agents’ payments cannot be conditioned on the task assignment

because it cannot be verified who carried out task 3, e.g., due to a teamwork process in a joint work

space that is necessary for delegation to be feasible. As a straightforward extension of our model,

the production process could require task 3 to be carried out several times in the given period,

where it would be too costly to monitor who performed the task in each instance.11

Figure 1 illustrates the timing of the model. At t = 1, the principal chooses between central-

ization or delegation. Under centralization, the principal decides who should perform task 3. At

t = 2, the principal offers an incentive contract to each agent. Each agent observes the organiza-

tional structure and the contract of the other agent. At t = 3, given that the agents accepted the

contracts, Agent 1 observes his effort cost parameter c. Under delegation, Agent 1 then decides on

the assignment of task 3. At t = 4, the agents choose their efforts. Finally, at t = 5, the performance

measure P is realized and wages are paid. The firm value Y might be realized simultaneously with

P or afterwards.

In the first-best solution to our model, when effort choices and the cost parameter c are common

knowledge, the agent with the lower costs for task 3 should perform this task. Accordingly, if c = cL,

Agent 1 performs task 3 and first-best effort levels are e1 = f1, e2 = f2, and e3 = f3/cL. Otherwise,

Agent 2 performs task 3 and the respective effort levels are e` = f` for all `. The principal

11We discuss this extension in more detail in Section 6.
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compensates the agents for their effort costs and, consequently, his first-best profit is

ΠFB =

 1/2
(
f2

1 + f2
2 + c−1

L f2
3

)
if c = cL

1/2
(
f2

1 + f2
2 + f2

3

)
if c = cH

.

If the performance measure is congruent (i.e., f`/g` is constant for all `) and Agent 1 has no

private information on effort costs (i.e., p = 0 or p = 1), the principal can induce the first-

best solution by assigning the task to the agent with the lower costs, stipulating bonus payments

b1 = b2 = f`/g`, and choosing the fixed wages si such that the agents obtain their reservation utility

in expectation. The following sections explore the impact of an incongruent performance measure

and private information regarding effort costs on the optimal organizational design. The impact of

our main assumptions on the results is discussed in Section 6.

4 Optimal Contract Design under Centralization and Decentral-

ization

4.1 Incentives and Profit under Centralization

We first discuss optimal incentive contracting under centralization, where the principal decides on

the task assignment ex ante. Because she does not observe Agent 1’s effort costs, the principal can

base her decision only on expectations about the cost parameter c. In addition to cost considera-

tions, she has to take into account potential congruity problems associated with the two possible

task assignments. The following lemma characterizes the optimal contract and task assignment.

All proofs are relegated to the Appendix.

Lemma 1 Consider the case of centralization and define γ := E
[
c−1
]

= pc−1
L + (1 − p)c−1

H . If

the principal assigns task 3 to Agent 1, the optimal bonuses and the principal’s profit are given,

respectively, by

bC1
1 =

g2
1

g2
1 + γg2

3

f1

g1
+

γg2
3

g2
1 + γg2

3

f3

g3
, bC1

2 =
f2

g2
, and ΠC1 =

1

2

(
f2

2 +
(f1g1 + γf3g3)2

g2
1 + γg2

3

)
. (1)

If the principal assigns task 3 to Agent 2, the optimal bonuses and the principal’s profit are given,
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respectively, by

bC2
1 =

f1

g1
, bC2

2 =
g2

2

g2
2 + g2

3

f2

g2
+

g2
3

g2
2 + g2

3

f3

g3
, and ΠC2 =

1

2

(
f2

1 +
(f2g2 + f3g3)2

g2
2 + g2

3

)
. (2)

Agent 1 performs task 3 if and only if ΠC1 ≥ ΠC2 and the principal’s profit under centralization is

ΠC = max
{

ΠC1 ,ΠC2
}

.

If an agent performs only a single task `, the bonus that induces first-best effort in this task is

f`/g`, which efficiently balances a task’s actual marginal productivity and its performance measure

sensitivity.12 Accordingly, Lemma 1 shows that, under a given task assignment, the agent who

works only on his specialized task is provided with efficient incentives. By contrast, the optimal

bonus for the multitasking agent needs to trade-off the efficient incentives for his specialized task

against the efficient incentives for task 3. Consequently, the optimal bonus is a weighted average

of the efficient single-task incentives, assigning relatively more weight to the task with the higher

performance measure sensitivity. If Agent 1 multitasks, the optimal bonus tends more towards

task 3 the higher p and the smaller cL or cH , i.e., the lower the agent’s expected costs for the

additional task. Centralization leads to the first-best effort levels and profit if and only if Agent 1’s

costs are certain (i.e., p = 0 or p = 1) and the performance measure is congruent (i.e., f`/g` constant

for all `). The principal can then centrally implement the efficient task assignment and provide

efficient effort incentives by paying both agents the same bonus f`/g`.

To simplify the further analysis, we exclude extreme congruity problems that lead to situations

where the principal does not benefit from lower expected effort costs of Agent 1 for task 3. We

therefore make the following assumption.

Assumption 1 ΠC1 is strictly increasing in γ and hence in the probability of low effort costs for

task 3, described by p.

Assumption 1 is equivalent to

γ >
g1(f1g3 − 2f3g1)

f3g2
3

.

For this inequality to hold, it is sufficient that f1/f3 ≤ 2 · g1/g3, i.e., the performance measure does

not extremely overemphasize task 3 relative to task 1. Intuitively, if the performance measure puts

far too much weight on task 3 relative to task 1, high costs for task 3 can be beneficial because

12Compare the agents’ incentive compatibility constraints in the proof of Lemma 1.
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they counteract the congruity problem by making the agent exert less effort in task 3. Assumption

1 further ensures that the principal cannot earn a higher profit than ΠC1 by excluding task 3 from

the production process.13

4.2 Incentives and Profit under Decentralization

We next analyze optimal incentives under delegation, where Agent 1 decides who should perform

task 3 after having observed his effort costs. Consequently, the bonus payments offered by the

principal serve two different objectives. In addition to motivating effort, the bonuses also direct

Agent 1’s decision on task assignment. The following lemma characterizes how the task assignment

depends on the bonuses.

Lemma 2 Consider stage 3 of the model, where Agent 1 assigns task 3 given the incentive contracts

offered by the principal. (i) If b1/b2 < 2cL, Agent 1 always assigns task 3 to Agent 2. (ii) If

2cL ≤ b1/b2 ≤ 2cH , he performs task 3 himself when c = cL and assigns the task to Agent 2 when

c = cH . (iii) If 2cH < b1/b2, he always performs task 3 himself.

Lemma 2 shows that Agent 1’s task assignment decision is driven by the relative size of the

bonuses and the agent’s effort costs for task 3 (see also Proposition 2 in Reichmann and Rohlfing-

Bastian (2014)). Intuitively, the larger the bonus ratio b1/b2, the more motivated Agent 1 is to exert

effort relative to Agent 2. Hence, ceteris paribus, Agent 1 decides to carry out task 3 himself if his

own costs are sufficiently low or if he anticipates a relatively low motivation of his colleague. In

cases (i) and (iii), Agent 1’s task assignment is independent of his realized costs and the principal

is thus weakly better off by centrally assigning the task to Agent 2 or Agent 1, respectively, at the

first stage. Centralization thus dominates delegation in these situations. We therefore focus on case

(ii), where Agent 1 performs task 3 if and only if his costs are low. This case is the only candidate

for a situation in which the principal can be strictly better off by choosing delegation rather than

centralization. We now derive the incentive contracts that the principal should offer to the agents

if she wants Agent 1 to perform task 3 if and only if the agent has low costs for this task.

Lemma 3 Assume that the principal wants Agent 1 to perform task 3 if and only if c = cL. Define

ĉ :=
1

2

f1g1 + p
cL
f3g3

g2
1 + p

cL
g3

3

g2
2 + (1− p)g2

3

f2g2 + (1− p)f3g3
.

13If the principal excludes task 3, she earns the profit Π̃ = 1/2
(
f2
1 + f2

2

)
. Because limγ→0 ΠC1 = Π̃ and ΠC1 is

strictly increasing in γ by Assumption 1, ΠC1 is larger than Π̃.
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(i) If cL ≤ ĉ ≤ cH , the optimal bonuses are

bD1 =
g2

1

g2
1 + p

cL
g2

3

f1

g1
+

p
cL
g2

3

g2
1 + p

cL
g2

3

f3

g3
, bD2 =

g2
2

g2
2 + (1− p)g2

3

f2

g2
+

(1− p)g2
3

g2
2 + (1− p)g2

3

f3

g3
(3)

and the principal’s profit is

ΠD =
1

2


(
f1g1 + p

cL
f3g3

)2

g2
1 + p

cL
g2

3

+
(f2g2 + (1− p)f3g3)2

g2
2 + (1− p)g2

3

 . (4)

(ii) If ĉ < cL, the principal offers the bonuses

b̂D1 =
f1g1 + f2g2

2cL
+ pf3g3cL

+ (1− p)f3g32cL

g2
1 + p

g23
cL

+ 1
4c2L

(
g2

2 + (1− p)g2
3

) , b̂D2 =
1

2

b̂D1
cL

(5)

and her profit is

Π̂D =
1

2

(
f1g1 + f2g2

2cL
+ pf3g3cL

+ (1− p)f3g32cL

)2

g2
1 + p

g23
cL

+ 1
4c2L

(
g2

2 + (1− p)g2
3

) . (6)

The principal chooses the optimal bonuses in order to balance two objectives; the provision of

effort incentives and the implementation of the desired task assignment. In case (i) of Lemma 3,

the bonuses bD1 and bD2 are optimal from a pure incentive perspective and induce the desired task

assignment, i.e., the principal’s two objectives are not in conflict. Regarding the optimal bonus

formulae, note that the principal stipulates the contracts not knowing who will carry out task 3.

As a consequence, each agent’s optimal bonus trades off the efficient incentives for the agent’s

specialized task against the efficient incentives for task 3, weighted with the probability that the

agent performs this task. For example, because Agent 1 performs task 3 with probability p, his

bonus bD1 leans more towards f3/g3 the higher p. To understand the circumstances under which

case (i) occurs, note that ĉ = 1/2 · bD1 /bD2 . Hence, by Lemma 2, the condition cL ≤ ĉ ≤ cH describes

the situation where the bonuses bD1 and bD2 have the appropriate relative size to induce Agent 1 to

perform task 3 if and only if he has low costs. By contrast, if ĉ < cL, as in case (ii) of Lemma 3,

Agent 1 never wants to perform task 3 given that the principal pays the bonuses bD1 and bD2 . The

principal therefore has to adjust the bonuses to induce the desired task assignment. The optimal

bonuses b̂D1 and b̂D2 thus reflect the trade-off between the principal’s two objectives. Typically, b̂D1
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should be larger than bD1 , while b̂D2 is smaller than bD2 .14

With a congruent performance measure, the bonuses do not need to address any congruity

problems and the principal therefore pays both agents the same bonus, bD1 = bD2 . It follows that

ĉ = 1/2 and, consequently, case (i) is relevant whenever cL ≤ 1/2 and case (ii) otherwise. When the

performance measure is incongruent, the bonuses bD1 and bD2 differ and the threshold ĉ depends on

the parameters of the model. In particular, when there is a congruity problem with Agent 1, i.e.,

f1/g1 6= f3/g3, the agent’s bonus bD1 , and hence also ĉ, depend on the low-cost parameter cL. The

higher Agent 1’s cost for task 3, the less weight his bonus attaches to the efficient incentives for

this task, f3/g3, and the more weight it attaches to the efficient incentives for the specialized task,

f1/g1. Thus, the bonus bD1 , and consequently the threshold ĉ, are decreasing in cL if and only if

f3/g3 > f1/g1. It follows that, if task 3 calls for higher incentives than Agent 1’s specialized task,

case (i) occurs when cL is sufficiently small and cH sufficiently large. Otherwise, it depends on the

specific situation whether case (i) is more or less likely to occur when cL decreases.

Lemma 3 does not consider situations with cH < ĉ, where Agent 1 always wants to perform

task 3 under the bonuses bD1 and bD2 , i.e., even if he has high costs. We omit this case also in the

remainder of this paper because it would not lead to any new insights. This means that we focus

on a situation where either cH is sufficiently large or the congruity problem is not so severe that it

calls for a bonus bD1 that is more than twice as large as the bonus bD2 . As long as bD1 /bD2 < 2, the

case cH < ĉ = 1/2 · bD1 /bD2 cannot occur because cH > 1.

5 Optimal Organizational Design

5.1 Congruent Performance Measure

We first characterize the optimal organizational design and, in particular, the optimal interplay

between the delegation of task assignment and the provision of monetary incentives for the case of

a congruent performance measure where f`/g` is constant for all tasks `. Without loss of general-

ity, we assume that the tasks’ marginal productivities are identical to their performance measure

sensitivities, f`/g` = 1 for all `. Applying Lemma 1, the principal’s profit under centralization is

ΠC = 1/2
(
f2

1 + f2
2 + f2

3 ·max {1, γ}
)
. Since there is no congruity problem, the optimal task assign-

ment under centralization only depends on effort cost considerations. If γ > 1, the principal will

assign task 3 to Agent 1; otherwise, Agent 2 performs the task. Independent of the task assignment,

14We formally proof this statement for the case of a congruent performance measure in Section 5.1.
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the principal pays bonuses of 1 to both agents, which provide efficient effort incentives given that

f`/g` = 1. An efficiency loss compared to the first-best solution only arises because the principal’s

task assignment decision is based on expectations about c and, thus, it is not necessarily the agent

with the lower costs who carries out task 3. The principal might therefore benefit from delegat-

ing the task assignment to the informed Agent 1 in order to induce a situation where this agent

performs task 3 if and only if his costs are low. The corresponding optimal bonuses and profit are

given in Lemma 3. The following proposition uses the previous results to characterize the optimal

organizational design and the associated bonuses.

Proposition 1 Assume that the performance measure is congruent such that f`/g` = 1 for all ` and

that Assumption 1 holds.

(i) If cL ≤ 1/2, the principal implements delegation and offers the bonuses bD1 = bD2 = 1. The

outcome corresponds to the first-best solution.

(ii) If cL > 1/2, there exists a threshold c̄ ∈ (1/2, 1) such that the principal prefers delegation if and

only if cL ≤ c̄. Under delegation, the principal pays the bonuses b̂D1 > 1 and b̂D2 < 1. Under

centralization, the agents’ bonuses are equal to 1.

(iii) Decision-making authority on task assignment and monetary incentives are complements.

Case (i) of Proposition 1 corresponds to case (i) of Lemma 3. With a perfect performance

measure, the bonuses bD1 = bD2 = 1 provide first-best effort incentives under delegation. Further-

more, because ĉ = 1/2, first-best effort incentives and task assignment are not in conflict whenever

cL ≤ 1/2. Agent 1 is then willing to multitask in the low-cost case given that the principal pays

efficient bonuses. Delegation hence leads to the first-best effort and the first-best task allocation.

This cannot be accomplished under centralization, which does not utilize decentralized information

on effort costs.

When the low cost parameter cL exceeds the threshold of 1/2 (case (ii) of Proposition 1, cor-

responding to case (ii) of Lemma 3), the principal first maintains delegation but has to adapt the

bonus payments to ensure that Agent 1 chooses the desired task allocation. The reason is that, if

1/2 < cL, Agent 1 will never perform task 3 himself under bonuses of 1. Instead, he prefers Agent 2

to perform the task to save effort costs. In order to motivate Agent 1 to carry out the third task

when he has lower costs than Agent 2, the principal needs to increase the bonus of Agent 1 and

lower the bonus of Agent 2 relative to the efficient bonuses of 1. The larger cL, the stronger the

15



bonuses need to be distorted. As a consequence, when cL exceeds a certain threshold c̄, delegation

does no longer maximize profits and the principal switches to centralization, accepting an inefficient

task allocation but providing efficient incentives.

From part (i) and (ii) of Proposition 1 it follows that monetary incentives and the delegation of

task assignment are complements: If the principal makes Agent 1 responsible for the task assign-

ment, she pays this agent a weakly higher bonus than under centralization. If Agent 1’s potential

cost advantage over Agent 2 is not very strong (1/2 < cL ≤ c̄), his bonus needs to be strictly

larger under delegation than under centralization. As a result, he works even harder than in the

first-best. Agent 2, who is not granted any decision-making authority on task assignment, obtains

an inefficiently low bonus and works less than in the first-best.

5.2 Incongruent Performance Measure

In this section, we demonstrate that the relationship between the delegation of decision-making

authority on task assignment and the optimal adaptation of incentives is no longer univocal with

an incongruent performance measure. To keep the analysis tractable, we restrict our attention to

a situation where incentive provision and task assignment are not in conflict under delegation, i.e.,

we focus on case (i) of Lemma 3.

Assumption 2 Agent 1’s effort costs c ∈ {cL, cH} for task 3 are such that cL ≤ ĉ ≤ cH , where ĉ

is defined in Lemma 3.

Proposition 1 has shown that, when the performance measure is congruent and Assumption 2

holds, delegation leads to the first-best solution and thus always dominates centralization. This

might no longer hold with an incongruent performance measure because the two organizational

forms then exhibit different types of congruity problems. Centralization fixes the task assignment

and thus also the congruity problem ex ante. By contrast, under delegation, either agent may

perform task 3, implying that one out of two congruity problems can arise. The relative likelihood

of the two congruity problems is determined by p, the probability with which Agent 1 performs

task 3. Consequently, changes in p may have quite different impacts on the optimality of the two

organizational forms. Assumption 1 implies that the profit under centralization, ΠC , is weakly

increasing in p so that the principal always benefits when Agent 1 is more likely to have low effort

costs in task 3. When the task assignment is delegated to Agent 1, however, the impact of p on

the principal’s expected profit ΠD is not univocal. This can be seen from the derivative of ΠD with
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respect to p, which can be written as

∂ΠD

∂p
=

1− cL
cL

f2
3 +

g2
2

(g2
2 + (1− p)g2

3)2
∆23 −

cLg
2
1

(cLg2
1 + pg2

3)2
∆13. (7)

The term ∆i3 := (f3gi − fig3)2 denotes the congruity problem arising when Agent i performs

task 3. Because either agent can be the multitasking agent, both ∆13 and ∆23 affect the principal’s

expected profit ΠD. As p increases, Agent 1 is more likely to have lower costs than Agent 2 and

thus more likely to perform task 3. This entails three different effects on ΠD, which are given by

the three terms on the right-hand side of equation (7). First, there is a positive effect due to lower

average effort costs. Second, if a congruity problem arises in case Agent 2 performs task 3, i.e.,

∆23 6= 0, there is another positive effect because it becomes less likely that this agent has to deal

with two tasks. Third, if a congruity problem occurs when Agent 1 multitasks, i.e., ∆13 6= 0, there

is a negative effect because this agent is now more likely to carry out task 3. We next show that

the last effect may dominate and use this result to characterize conditions for when centralization

dominates delegation and vice versa. To derive intuitively meaningful conditions, it is necessary

to put more structure on the problem. We do so by focussing on a situation where all tasks are

equally productive, i.e., f1 = f2 = f3, and the principal faces the same congruity problem with

each agent, i.e., g1 = g2 implying that ∆13 = ∆23.15

Lemma 4 Assume that f1 = f2 = f3 and g1 = g2 6= g3 and that Assumption 2 holds. There is a

threshold c̃ ∈ (0, 1) such that ΠD is initially decreasing in p if and only if cL ≥ c̃.

Lemma 4 shows that the principal’s profit is initially decreasing in p when cL is sufficiently

large. Intuitively, if cL is small, the cost advantage of Agent 1 compared to Agent 2 is large so

that the average cost effect, represented by the first term on the right-hand side of (7), is relatively

large. Furthermore, as cL approaches zero, Agent 1’s effort in task 3 is high and will hardly be

affected by any congruity problem. Hence, the last term in (7) is small and cannot dominate.

Figure 2 illustrates a situation where the the principal’s profit under delegation is first decreasing

in p and the consequences for the optimal organizational design. The figure depicts the principal’s

expected profits ΠD, ΠC1 , and ΠC2 as functions of p for the parameter values f1 = f2 = f3 = g1 =

g2 = 0.1, g3 = 0.3, cL = 0.25 and cH = 5. Accordingly, there is a congruity problem with both

agents because, for task 3, the performance measure sensitivity exceeds the actual productivity. The

15The purpose of these assumptions is to reduce the parameter space significantly. The result below can also be
derived for other parameter constellations.
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Figure 2: Optimal Organizational Design

initially decreasing function ΠD implies that the principal implements centralization for sufficiently

small p. Agent 2 then performs task 3 because it is relatively unlikely that Agent 1 has low costs

for this task. For intermediate values of p, the principal prefers delegation to centralization. It is

then relatively uncertain which agent will have lower costs for task 3 and therefore the principal

should not assign the task ex ante. Finally, if p is sufficiently large and hence Agent 1 is relatively

likely to have low costs, the principal implements centralization with Agent 1 as the multitasking

agent.16 Overall, there are two thresholds p̄L and p̄H , with p̄L < p̄H , such that: The principal

implements centralization with Agent 2 performing task 3 if p ≤ p̄L, delegation if p̄L < p ≤ p̄H ,

and centralization with Agent 1 performing task 3 if p̄H < p.

The following proposition generalizes the principal’s optimal organizational design for suffi-

ciently small p and derives the optimal interaction between the delegation of the task assignment

and monetary incentives.

Proposition 2 Assume that Assumption 1 and Assumption 2 hold. Further assume that f1 =

f2 = f3 and g1 = g2 6= g3. There are thresholds p̂1, p̂2 ∈ (0, 1) such that

(i) if cL ≥ c̃ and p ≤ p̂1, then centralization with Agent 2 performing Task 3 is optimal,

(ii) if cL < c̃ and p ≤ p̂2, then delegation is optimal.

16For the given parameter values, Assumption 2 holds for all p ≤ 0.9. For p > 0.9, Assumption 2 does not hold
and hence the principal earns Π̂D under delegation. However, because Π̂D < ΠD and ΠD < ΠC , centralization still
dominates delegation.
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Suppose that, due to an exogenous decrease of cL, the principal switches from a situation as described

in case (i) to a situation as described in case (ii). The delegation of task assignment and monetary

incentives are complements if g3 < g1 and substitutes if g3 > g1.

Case (i) of the proposition generalizes the observation from Figure 2. When it is relatively

unlikely that Agent 1 will have low costs for task 3 and the principal centralizes the task assignment,

she should assign the additional task to Agent 2. This is the optimal organizational design when cL is

relatively large because then the delegation profit is initially decreasing in p. Otherwise, as case (ii)

points out, delegation is optimal. Hence, with an incongruent performance measure, centralization

may dominate delegation even when Assumption 2 holds, i.e., when there is no conflict between

providing effort incentives and inducing an efficient task allocation under delegation. Thus, we can

conclude from a comparison of Proposition 1 and Proposition 2 that an incongruent performance

measure can lead to less delegation relative to a congruent one. The reason is that delegation entails

ex ante uncertainty about the task assignment, which is innocuous when no congruity problems

exists, but otherwise aggravates such problems.

To understand the result on the interaction between delegation and monetary incentives, assume

that an exogenous decrease of cL makes the principal switch from centralization with Agent 2

performing task 3 (case (i)) to delegation (case (ii)). According to Lemma 1 and Lemma 3, Agent 1’s

bonus then changes from

bC2
1 =

f1

g1
to bD1 =

g2
1

g2
1 + p

cL
g2

3

f1

g1
+

p
cL
g2

3

g2
1 + p

cL
g2

3

f3

g3
.

Because Agent 1 may perform task 3 under delegation, his optimal bonus, bD1 , needs to take into

account the efficient single-task incentives for task 3, described by f3/g3. When these incentives are

higher than the efficient single-task incentives for task 1, i.e., f3/g3 > f1/g1, then Agent 1’s bonus

is higher under delegation than under centralization. Hence, delegation and monetary incentives

are complements, which implies that the optimal interaction between the two instruments does

not change compared to a congruent performance measure. Note, however, that here the com-

plementarity is due to the congruity problem rather than a conflict between effort incentives and

task allocation as in the case of a congruent performance measure. By contrast, if f3/g3 < f1/g1,

Agent 1’s bonus decreases if he obtains decision-making authority on the task assignment. Con-

sequently, with an incongruent performance measure, delegation of task assignment and monetary

incentives can be substitutes. When task 1 and 3 are equally productive, this case occurs when
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the performance measure puts too much emphasis on task 3 (i.e., g3 > g1). The principal then

mitigates the resulting congruity problem by lowering the bonus payment to Agent 1.

Note that, as with a congruent performance measure, a switch from centralization to delegation

will also affect Agent 2’s optimal incentives. His bonus changes from

bC2
2 =

g2
2

g2
2 + g2

3

f2

g2
+

g2
3

g2
2 + g2

3

f3

g3
to bD2 =

g2
2

g2
2 + (1− p)g2

3

f2

g2
+

(1− p)g2
3

g2
2 + (1− p)g2

3

f3

g3
.

He performs task 3 less often under delegation than under centralization, which implies that his

optimal bonus under delegation, bD2 , is larger (smaller) than under centralization if f2/g2 > f3/g3

(f2/g2 < f3/g3). Hence, for the case of equally productive tasks, his bonus increases under delegation

if the performance measure overemphasizes task 3 and decreases otherwise. Intuitively, because

the congruity problem with Agent 2 occurs less often under delegation, the principal can adjust

the agent’s bonus towards the efficient single-task incentives for his main task. With a congruent

performance measure, the principal may also adapt Agent 2’s bonus after a change from central-

ization to delegation (compare Proposition 1, case (ii)). However, adaption is then due to the need

to provide Agent 1 with the proper incentives to allocate the third task.

Proposition 2 describes one possible situation where the interaction between monetary incentives

and the delegation of task assignment is not univocal. The changes in the organizational design

are driven by a change of the cost parameter cL. By contrast, Figure 2 describes another situation

where similar organizational changes can be observed, which are due to changes in the probability

p. On the one hand, when p increases from p < p̄L to an intermediate value of p where p̄L < p < p̄H ,

the principal also switches from centralization with Agent 2 performing task 3 to delegation. He

then decreases Agent 1’s incentives (because g3 > g1 holds in the example) and hence delegation

and monetary incentives are substitutes. On the other hand, when p decreases from p > p̄H to

an intermediate value, the principal switches from centralization with Agent 1 performing task 3

to delegation. In this case, he increases Agent 1’s incentives under delegation because the agent is

then less likely to incur a congruency problem compared to centralization. Delegation and monetary

incentives hence become complements.

6 Discussion

In this section, we discuss our results against the background of the fundamental assumptions of

the model and the robustness of the results for potential deviations from these assumptions.
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First, we assume that under delegation, the contract does not condition on who carried out

task 3. The application we have in mind is a short-term task allocation problem where an additional

task may arise several times during the production process and then has to be carried out quickly,

which makes it too costly to monitor who performed the task in each instance. We have not

incorporated this aspect in our basic model to keep the analysis tractable. However, we can readily

extend our model to a situation where task 3 may arise several times in the given contracting period,

the agents’ relative costs may vary in each instance, and the principal can trace the task assignment

under delegation by incurring some monitoring costs. The model then has to be adapted as follows.

The contracting period consists of n time intervals. In each interval, task 3 arises with some given

probability and Agent 1 privately observes his costs for the task each time the task arises. Let et3

denote the effort in task 3 in time interval t = 1, . . . , n, given that the task arises. Further assume

that Pr[Y = 1] = min{f1e1+f2e2+f3
∑n

t=1 e
t
3, 1} and Pr[P = 1] = min{g1e1+g2e2+g3

∑n
t=1 e

t
3, 1},

where et3 = 0 if task 3 does not arise in time interval t. Under centralization, at the beginning of

the contracting period, the principal chooses one agent who is always responsible for task 3. Under

delegation, in each time interval t where the task arises, Agent 1 decides whether he performs the

task or assigns it to Agent 2. The principal can monitor how often task 3 had to be carried out

and who was the responsible person in each case, but then incurs monitoring costs M > 0. Tracing

the task assignment enables the principal to pay bonuses and fixed wages contingent on the task

assignment, which can help provide better incentives for effort provision and task allocation. If

n = 1 (as in our basic model), it can be shown that the principal can provide both agents with

efficient effort incentives given their task assignment. Moreover, she can choose the fixed payment

in order to induce the efficient task assignment decision and ensure the agents’ participation in the

contract. Hence, if the principal monitors the task assignment, delegation induces the same overall

outcome that would be achieved if the principal could observe Agent 1’s effort cost parameter c

before offering contracts. The principal will therefore monitor the task assignment ifM is sufficiently

close to zero, and delegation with monitoring then is the optimal organizational design. However, if

M is sufficiently large, monitoring becomes prohibitively costly and the analysis of our basic model

applies. As n increases, tracing task assignments becomes more costly. In addition, the advantage

of monitoring diminishes because the contracting problem becomes more complex and, even if wage

payments are contingent on the task assignments, the efficient effort and task assignments are in

general not implementable. Hence, monitoring becomes less attractive compared to the case where

n = 1. When monitoring is too costly, the solution procedure for n > 1 is analogous to the one
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presented in this paper and the results are qualitatively the same.

Second, we assume that no interdependencies between the tasks are present. Instead, it could

be plausible to assume that an agent’s specialized task ` (` = 1, 2) and task 3 are complements

or substitutes. Consider the following example for illustration: The two agents work for a specific

product line in a company. Agent 1 is specialized in task 1 which are the marketing activities

related to the product line. Agent 2 is specialized in task 2, the production management of the

product line. The third task is to handle requests from other business units. On the one hand,

executing task 3 may interfere with the specialized tasks, implying that the tasks are substitutes.

On the other hand, if requests typically regard the production process, task 2 and task 3 could

be complements for Agent 2, the production manager. In terms of our model, this type of task

interaction would be expressed in the cost function. For example, for Agent 2 the cost function for

performing his specialized task and task 3 would be κ(e2, e3) = 1/2(e2
2 + e2

3) + δe2e3. For δ < 0,

task 2 and task 3 are complements, whereas for δ > 0 they are substitutes. Introducing such task

interdependencies in our model has two effects. First, if task ` (` = 1, 2) and task 3 are complements

(substitutes), there is another advantage (disadvantage) of assigning task 3 to the agent in charge

of task `. In the example, if δ < 0, the production manager has a comparative advantage in task 3

because working in production lowers the costs of answering requests regarding the production

process. This makes assigning task 3 to him more attractive. Second, task interdependencies affect

the congruity problems the principal faces. The first effect adds another trade-off regarding the

optimal task assignment to the problem, while the second effect is mainly a technicality that can

be accommodated in the model (Schöttner 2008). Consequently, the basic trade-offs of our model

remain existent.

Third, we assume risk-neutral contracting parties. Introducing either limited liability or risk

aversion for the agents would lead to rents or risk-premia for the agents under each organizational

form. Consequently, delegation cannot lead to the first-best allocation with a congruent perfor-

mance measure anymore. Besides, there is no clear advantageous or disadvantageous effect on one

of the organizational form relative to the other. Most probably, monetary incentives would have to

be decreased, but the main trade-offs do not change.

Finally, we assume that the principal only has an aggregate, team-based performance measure

at hand for designing incentive contracts. The use of such measures is commonplace (Che and Yoo

2001) and it has been shown that aggregate performance measures might be optimal under some

circumstances (Corts 2007; Arya and Mittendorf 2011). In our setting, additional performance
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measures which are informative about the agents’ actions, would help the principal to deal with

the congruency problem.

7 Conclusion

This article studies the optimal allocation of decision-making authority on task assignment and cor-

responding optimal incentive contracts against the background of different performance measure

qualities. We find that the optimal interplay of decision-making authority and monetary incentives

crucially depends on the characteristics of the performance measure. When the performance mea-

sure is congruent, i.e., perfectly reflects the tasks’ true productivities, delegation and incentives are

always complements. By contrast, with an incongruent performance measure, the two instruments

can also be substitutes. The nature of the interaction then depends on the type of congruity prob-

lem that is introduced by allocating the third task to an agent. Our analysis further demonstrates

that delegating the task assignment to an agent with private information on his effort cost may

achieve the first-best allocation when centralizing the task assignment results in an inefficient allo-

cation. In our model, we do not allow for communication between principal and agents. The result

on the feasibility of first-best under delegation implies that the principal may not even benefit from

communication in the given framework. This is the case when the informed agent’s incentives to

assign tasks are sufficiently well aligned with the principal’s preferred task allocation, i.e., cL is suf-

ficiently small, and the performance measure is congruent (compare Proposition 1). Moreover, we

confirm that delegating the task assignment typically also affects the optimal incentives of agents

who do not obtain decision-making authority on the task assignment (Reichmann and Rohlfing-

Bastian 2014). In our model, this can be due to two different reasons: First, the informed agent’s

task-assignment decision is affected by the incentives of his colleague. Second, delegation changes

the average task assignment for both agents and therefore both agents’ optimal effort incentives

when the performance measure is incongruent. The crucial ingredients for our results are that

performance measurement may be inaccurate and delegation affects the task assignment of a group

of agents. We expect qualitatively similar results to hold in other organizational contexts that also

exhibit these two features.

Previous theoretical papers on the delegation of decision rights and incentives typically predict

an univocal relationship between the two instruments. We show that this does not hold for the del-

egation of task assignment in a multi-agent setting, and De Varo and Prasad (2015) derive a similar
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result in a model where an agent can choose between two tasks that exhibit a positive risk-return

tradeoff. These findings suggest that the relation between decision rights and incentives crucially

depends on the type of decision-making authority to be delegated. The measures of authority em-

ployed by previous empirical studies show a considerable amount of variety. Proxies range from

pure hierarchical positions (e.g., officer status as in Wulf (2007)) to the influence about the range of

tasks (e.g., DeVaro and Kurtulus 2010; De Varo and Prasad 2015) and the discretion with respect

to various operational tasks (e.g., Nagar 2002; Jia and van Veen-Dirks 2015). Distinguishing more

clearly between different types of decision rights might provide deeper insights into firms’ optimal

organizational architecture.

Appendix

Proof of Lemma 1. First consider the case where the principal wants Agent 1 to perform task 3.

The principal solves the following optimization problem at the first stage of the game:

max
sk,bk,e`
k=1,2
l=1,2,3

E [(f1e1 + f2e2 + f3e3)− s1 − s2 − (g1e1 + g2e2 + g3e3)(b1 + b2)] (8)

s.t. (e1, e3) = argmaxê1,ê2s1 + (g1ê1 + g2e2 + g3ê3)b1 −
ê2

1

2
− c ê

2
3

2
, (9)

e2 = argmaxê2s2 + (g1e1 + g2ê2 + g3e3)b2 −
ê2

2

2
, (10)

0 ≤ E

[
s1 + (g1e1 + g2e2 + g3e3)b1 −

e2
1

2
− ce

2
3

2

]
, (11)

0 ≤ E

[
s2 + (g1e1 + g2e2 + g3e3)b2 −

e2
2

2

]
, (12)

where E[·] denotes the expectations operator with respect to the random variable c. Accordingly,

the principal maximizes expected firm value net of the agents’ expected payments, taking into

account the agents’ incentive compatibility constraints (9), (10) and participation constraints (11),

(12). From (9) and (10) we obtain that e1 = g1b1, e2 = g2b2, and e3 = g3/c · b1. These equations

can be used to replace the effort levels in the principal’s optimization problem. Since (11) and (12)

must be binding under the optimal contract, we can simplify the principal’s problem to

max
b1,b2

E

[
f1g1b1 + f2g2b2 + f3

g3

c
b1 −

(g1b1)2

2
− (g2b2)2

2
− (g3b1)2

2c

]
. (13)
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Differentiating (13) with respect to b1 and b2 gives the optimal bonuses bC1
1 and bC1

2 in expression (1).

Inserting the optimal bonuses into the principal’s profit function (13) gives the principal’s expected

profit ΠC1 in expression (1). If the principal wants Agent 2 to perform task 3, the procedure is

analogous with Agent 2 being the multitasking agent and leads to bonuses and profit given in

expression (2).

Proof of Lemma 2. When deciding on the task assignment at stage 3, Agent 1 anticipates the

effort choices at stage 4. When Agent 1 himself carries out task 3, he chooses effort e1 = g1b1 and

e3 = g3/c · b1, while Agent 2 exerts effort e2 = g2b2. Agent 1’s expected payoff thus is

s1 + (g2
1b1 + g2

2b2 +
g2

3

c
b1)b1 −

(g1b1)2

2
− (g3b1)2

2c
= s1 +

(g1b1)2

2
+ g2

2b2b1 +
(g3b1)2

2c
. (14)

If Agent 2 performs task 3, we obtain for Agent 1’s expected payoff

s1 +
(g1b1)2

2
+ g2

2b2b1 + g2
3b2b1. (15)

At stage 3, Agent 1 decides to perform task 3 himself iff (14) is at least as high as (15), i.e.,

b1/b2 ≥ 2c. This condition implies the three cases described in Lemma 2.

Proof of Lemma 3. From the perspective of the principal at stage 1, Agent 1 will perform

task 3 with probability p and Agent 2 will perform the task with probability 1 − p. Taking the

agents’ incentive compatibility constraints and (binding) participation constraints into account, the

principal’s problem is

max
b1,b2

f1g1b1 + f2g2b2 + f3

(
p
g3

cL
b1 + (1− p)g3b2

)
−

(
(g1b1)2

2
+ p

(g3b1)2

2cL

)
−

(
(g2b2)2

2
+ (1− p)(g3b2)2

2

)
(16)

s.t. cL ≤
1

2

b1
b2
< cH (17)

First assume that the constraints in (17) are not binding. The optimal bonuses are then given by

the first-order conditions for maximizing (16),

f1g1 + pf3
g3

cL
−
(
g2

1b1 + p
g2

3b1
cL

)
= 0,

f2g2 + (1− p)f3
g3

cL
−
(
g2

2b2 + (1− p)g2
3b2
)

= 0,

25



from which we obtain bD1 and bD2 as given in case (i) of Lemma 3. We can now characterize under

what circumstances the constraints in (17) are not binding: if cL ≤
1

2

bD1
bD2
≤ cH . Defining ĉ :=

1

2

bD1
bD2

,

case (i) of the lemma follows. Now assume that ĉ < cL. The first inequality in (17) is then binding.

Hence, the optimal solution comprises b2 =
1

2

b1
cL

. Using this relationship to replace b2 in the

principal’s objective function, the optimal b1 maximizes

f1g1b1 + f2g2

(
1

2

b1
cL

)
+ f3

(
p
g3

cL
b1 + (1− p)g3

(
1

2

b1
cL

))

−

(
(g1b1)2

2
+ p

(g3b1)2

2cL

)
−


(
g2

(
1
2
b1
cL

))2

2
+ (1− p)

(
g3

(
1
2
b1
cL

))2

2

 .

From the corresponding first-order condition we obtain b̂D1 as given in case (ii) of Lemma 3.

Proof of Proposition 1. Case (i) of the proposition follows directly from Lemma 1 and case (i)

of Lemma 3, using that f` = g` for all `. Now consider case (ii) of the proposition. By Lemma 1

and case (ii) of Lemma 3, delegation dominates centralization iff

(
f2

1 + p
f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

2cL

)2

f2
1 + p

f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

4c2L

> f2
1 + f2

2 + f2
3 ·max {1, γ} . (18)

First consider the case γ < 1. It can be shown that the left-hand side of condition (18) is decreasing

in cL for cL >
1
2 . To prove the claim on the optimality of delegation, it thus suffices to show that

condition (18) holds as cL approaches 1
2 but does not hold as cL goes to 1. We obtain

lim
cL→ 1

2

(
f2

1 + p
f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

2cL

)2

f2
1 + p

f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

4c2L

=

(
f2

1 + 2pf2
3 +

(
f2

2 + (1− p)f2
3

))2
f2

1 + 2pf2
3 +

(
f2

2 + (1− p)f2
3

)
= f2

1 + 2pf2
3 +

(
f2

2 + (1− p)f2
3

)
> f2

1 + f2
2 + f2

3 .

As cL goes to 1, we have

lim
cL→1

(
f2

1 + p
f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

2cL

)2

f2
1 + p

f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

4c2L

=

(
f2

1 + pf2
3 +

(
f2

2 + (1− p)f2
3

)
1
2

)2
f2

1 + pf2
3 +

(
f2

2 + (1− p)f2
3

)
1
4

=

(
f2

1 + 1
2f

2
2 + 1

2f
2
3 + 1

2pf
2
3

)2
f2

1 + 1
4f

2
2 + 1

4f
2
3 + 3

4pf
2
3
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The last expression is smaller than f2
1 + f2

2 + f2
3 iff

(
f2

1 +
1

2
f2

2 +
1

2
f2

3 +
1

2
pf2

3

)2

−
(
f2

1 +
1

4
f2

2 +
1

4
f2

3 +
3

4
pf2

3

)(
f2

1 + f2
2 + f2

3

)
< 0

⇔ −1

4

(
f2

1 + pf2
3

) (
f2

2 + f2
3 − pf2

3

)
< 0,

and the last condition clearly holds.

Now consider the case γ ≥ 1. The principal then prefers delegation to centralization iff

(
f2

1 + p
f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

2cL

)2

f2
1 + p

f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

4c2L

− (f2
1 + f2

2 + γf2
3 ) > 0. (19)

The left-hand side of (19) is decreasing in cL for cL >
1
2 . We further obtain

lim
cL→ 1

2


(
f2

1 + p
f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

2cL

)2

f2
1 + p

f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

4c2L

− (f2
1 + f2

2 + γf2
3 )


= f2

1 + 2pf2
3 +

(
f2

2 + (1− p)f2
3

)
−
(
f2

1 + f2
2 +

(
2p+

1− p
cH

)
f2

3

)
> 0.

Above, we have shown that

lim
cL→1

(
f2

1 + p
f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

2cL

)2

f2
1 + p

f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

4c2L

− (f2
1 + f2

2 + f2
3 ) < 0.

Hence, because γ ≥ 1, we also have

lim
cL→1


(
f2

1 + p
f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

2cL

)2

f2
1 + p

f2
3

cL
+
(
f2

2 + (1− p)f2
3

)
1

4c2L

− (f2
1 + f2

2 + γf2
3 )

 < 0.

By case (ii) of Lemma 3, under delegation the principal pays the bonuses

b̂D1 =
f2

1 +
f2
2

2cL
+ p

f2
3

cL
+ (1− p) f2

3
2cL

f2
1 + p

f2
3

cL
+ 1

4c2L

(
f2

2 + (1− p)f2
3

) , b̂D2 =
1

2

b̂D1
cL
. (20)

We obtain that b̂D1 > 1 ⇔ cL > 1
2 and b̂D2 < 1 ⇔ cL > 1

2 . By the formulae in (1) and (2), the

bonuses under centralization are equal to 1.
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Proof of Lemma 4. Consider the function ΠD(p) as given in (4). Defining f := f1 = f2 = f3 and

g := g1 = g2, we obtain

∂ΠD

∂p
= f2

(
−1 +

1

cL
+

g2(g − g3)2

(g2 + g2
3(1− p))2

− cLg
2(g − g3)2

(cLg2 + pg2
3)2

)
. (21)

It follows that, for any strictly positive cL, we have ∂ΠD

∂p

∣∣∣
p=0

< 0 iff

−1 +
1

cL
+
g2(g − g3)2

(g2 + g2
3)2
− (g − g3)2

cLg2
< 0. (22)

For cL = 1, condition (22) can be simplified to g4

(g2+g23)2
< 1 and thus holds. For a general parameter

cL, condition (22) can be transformed to

(2g − g3)(g2 + g2
3)2

g2(2g3 + g2g3 + g3
3)
< cL.

If 2g > g3, the left-hand side of the above inequality is positive and we can define c̃ :=
(2g−g3)(g2+g23)2

g2(2g3+g2g3+g33)
.

If 2g ≤ g3, we have to take into account that limcL→0,p→0
∂ΠD

∂p does not exist. We then define c̃ := ε

where ε denotes an arbitrary small but positive number. Hence, Lemma 4 follows.

Proof of Proposition 2. We have ΠC2 ≥ ΠC1 if and only if p ≤ p̃ := cLcH−cL
cH−cL ∈ (0, 1). Moreover,

∂2ΠD

∂p2
> 0 and, hence, ΠD is strictly convex in p. Assume that cL > c̃ and hence, by Lemma 4, ΠD is

decreasing in p for sufficiently small values of p. Because ΠD(0) = ΠC2 and ΠD(1) = ΠC1(1) > ΠC2 ,

there is a unique p′ ∈ (0, 1) such that ΠD(p′) = ΠC2 . We have ΠC2 ≥ ΠD(p) and ΠC2 ≥ ΠC1 for

all p ∈ [0,min{p̃, p′}]. Now assume that cL ≤ c̃ and, hence, ΠD is increasing in p. It follows that

ΠD(p) > ΠC2 ≥ ΠC1 for p ∈ [0, p̃]. Defining p̂1 := min{p̃, p′} if cL ≥ c̃ and p̂2 := p̃ otherwise, we

obtain part (i) and (ii) of the proposition.

Now assume that the principal switches from centralization with Agent 2 performing task 3 to

delegation because cL decreases. According to Lemma 1 and Lemma 3, Agent 1’s bonus changes

from

bC2
1 =

f1

g1
to bD1 =

g2
1

g2
1 + p

cL
g2

3

f1

g1
+

p
cL
g2

3

g2
1 + p

cL
g2

3

f3

g3
.

We have bC2
1 > bD1 iff f1/g1 > f3/g3 or g3 > g1.
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